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Preface

Recent trends in medicine have begun to allow for advances in surgical

procedures: what were previously surgical procedures performed in the

operating room have been transitioned to the ambulatory surgery center

and ultimately to the office setting. This movement has been driven by

several forces: improvements in technology with smaller caliber instruments;

patient’s desire for lesser invasive procedures; rising health care costs with

the ability to decrease expenses by performing procedures in less resource-

intensive settings. National organizations such as the Advisory Board Com-

pany and the American Hospital Association have noted this shift away from

inpatient to outpatient surgery. Since the late 1990s, greater than 60 % of

surgical procedures in the United States were being performed in the outpa-

tient setting.

With this shift in the provision of surgical care in this country, our

specialty of gynecology has been fortunate to be a leader in outpatient

surgery. In the past 10 years, however, the shift has continued to evolve to

the office setting. Gynecologists have been performing office-based

procedures for years: colposcopy with cervical biopsy, endometrial biopsy,

vulvar biopsy and excision to name a few. Improved technology, however,

has allowed for further transition to the office-based setting for more diag-

nostic and even therapeutic procedures. Hysteroscopic sterilization is a

perfect example of this trend.

The recent growth in office-based gynecologic surgeries cannot be accom-

plished without a clear vision for patient safety. In the United States, govern-

mental agencies and national specialty societies, including the American

Congress of Obstetrics and Gynecology, have made patient safety a top

priority. Clearly, the transition to office-based gynecologic surgeries must

be achieved with patient safety as a primary focus; patient satisfaction is a

secondary focus when developing an office-based surgical program. This

book has two chapters which address these concerns. Identifying the appro-

priate patient for an office surgery and then putting in place policies and

protocols that emphasize and mandate safe practices will ensure continued

success and further advancement of office-based surgery. Also included are

chapters ranging from long-standing procedures as well as newer techniques

adapted to the office. Each chapter contains advice and some “tips and tricks”

that will allow gynecologists and women’s health specialists to successfully

establish these procedures in their offices.
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A number of excellent and well-regarded texts of gynecologic surgery as

well as office gynecology are currently available. There are not, however,

texts that deal with the specifics of office-based gynecologic surgery: that is

what makes this book unique. Our goal for this textbook is to provide

gynecologists and women’s health specialists the specifics needed to begin

to perform both basic and advanced gynecologic surgeries in the office—

from start to finish. As gynecologists, we have the distinctive opportunity to

continue to advance minimally invasive procedures that can make a signifi-

cant impact on a women’s health, all the while done in the safe and

comforting environment of our offices. Our patients deserve the best care

from us and we hope this text will continue to allow gynecologists to put

“Patients First.”

Willoughby Hills, OH, USA Jonathan D. Emery, M.D.

Cleveland, OH, USA Marie Fidela R. Paraiso, M.D.
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Pre-procedure Patient Evaluation
and Management 1
May Hsieh Blanchard

The volume of surgical procedures being

performed in the United States continues to rise

(Fig. 1.1) [1]. The striking change, however, is in

noting the setting in which the change is occur-

ring most rapidly. From 1996 to 2006, the growth

in number of procedures being done in freestand-

ing centers was much greater than in hospital-

based ambulatory surgery centers. In fact, the

trend in the rate of procedures performed in

hospital-based centers was flat, while the rate of

visits to freestanding ambulatory surgery centers

increased about 300 % in that decade (Fig. 1.2).

In the twenty-first century, many gynecologic

procedures once performed only in the hospital

operating room are now finding their place in the

office (office-based surgery, OBS) setting. Some

of the benefits of moving away from the tradi-

tional operative arena to the physician’s office

include decreased cost to the patient (particularly

for procedures not covered by insurance, or at a

high deductible), ease of access and scheduling

(avoiding the complexity of booking into general

surgical suite time), and improved physician

reimbursement (Table 1.1) [2].

Furthermore, patients intimidated by the

thought of having to go to the “hospital” for

“surgery”, may be somewhat comforted and

calmed at the prospect that the same procedure

can be done by the physician she knows and

trusts in the reassuring environment of the

office where she receives her routine gynecologic

care.

Establishing an office-based surgery compo-

nent to one’s practice, however, should not be

embarked upon without serious consideration of

the possible pitfalls. Thoughtful planning and

consideration must be given to the risks of

complications inherent in any surgical procedure,

but then also the implications of how one will

manage those complications in the setting of the

office. As with current scrutiny of volumes of

surgical cases and their proposed reflection on

the skills maintained by the surgeon, an office-

based surgery practice may be less efficient if

more complex procedures are done infrequently,

such that the staff is less familiar with the steps of

the procedure. An office procedure complication

can derail the physician’s schedule if in the midst

of a busy office day, and any delays in the ability

to access emergency backup can unnerve even

the most capable clinician. Strict policies and

protocols for staffing, facilities, equipment,

standards (sterilization, postoperative observa-

tion, appropriate post-anesthetic milestones),

and patient flow and workflow can help to mini-

mize the hazards due to inconsistencies. One of

the advantages of the out-patient or office setting

is that there is little to no external regulatory

requirement. This is also one of the drawbacks

and cause for concern: lack of external oversight

puts more of the onus of maintaining quality

control, auto-policing, and upholding standards

on the physician and the office staff.

M.H. Blanchard, M.D., F.A.C.O.G. (*)

Department of Obstetrics, Gynecology & Reproductive

Sciences, University of Maryland School of Medicine, 11

S. Paca Street, Suite 400, Baltimore, MD 21201, USA

e-mail: mblanchard@fpi.umaryland.edu

J.D. Emery and M.F.R. Paraiso (eds.), Office-Based Gynecologic Surgical Procedures,
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SOURCE: CDC/NCHS, National Survey of Ambulatory Surgery, 2006. 

Fig. 1.2 Rates of ambulatory surgery visits by facility type: United States, 1996 and 2006

Table 1.1 2014 Physician Fee Schedule Search, National Payment Amount (www.cms.gov)

HCPCS code Short description

Non-facility price

(office-based surgery) ($)

Facility price

(hospital/ASC) ($)

58565 Hysteroscopy sterilization 1,874.61 450.29

58353 Endometr ablate thermal 1,009.13 227.47

58555 Hysteroscopy dx sep proc 309.15 198.10

57461 Conz of cervix w/scope leep 327.06 196.31

57460 Bx of cervix w/scope leep 288.73 170.16

52000 Cystoscopy 203.12 128.60

HCPCS Healthcare Common Procedure Coding System, ASC Ambulatory Surgery Center

2 M.H. Blanchard
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After all of the considerations for setting up

the office-based surgery program, obtaining the

best equipment, training the staff, establishing

protocols, and transferring the surgical skill set

from the operating room to the office procedure

room, these well-laid out plans will be for

naught if adequate attention and respect are

not devoted toward ensuring appropriate patient

selection, pre-procedure evaluation, and man-

agement. Selecting the right patient for office-

based surgery is of paramount importance as

not all patients are candidates for office-based

surgery.

Patient Selection

Success of the office-based surgery program

requires appropriate patient selection. The

patient should be counseled and educated appro-

priately so as to have reasonable expectations

regarding what the procedure will accomplish,

an understanding of the procedure itself, risks

of the procedure, anticipated outcomes (immedi-

ate and long-term), pain during the procedure

and immediately afterward, an understanding

that the patient will have some level of awareness

during the procedure, and the anticipated imme-

diate post-procedural course.

Unrealistic expectations begin with patients’

perceptions that ambulatory surgery procedures

are “routine” or “minor.” On the contrary, inva-

sive procedures that were performed on an inpa-

tient basis only a few years ago are now

performed on an outpatient basis. Physicians

may also view outpatient procedures as “rou-

tine,” making them less apt to spend as much

time educating an outpatient about possible

complications as they would an inpatient.

Patients may expect to walk out of the ASC

[ambulatory surgery center] or hospital-based

unit pain-free immediately after surgery [3].

The patient must be willing and able to com-

ply with preop medical/drug therapy (e.g., hor-

monal thinning of the endometrial lining prior to

endometrial ablation), as well as postoperative

requirements (e.g., effective contraception for 3

months after hysteroscopic sterilization until

tubal occlusion can be confirmed).

Patient history. As part of the initial evalua-

tion of the patient, it is assumed that a complete

history is obtained, including:

• Past medical history

– Medical complications/comorbidities

Hypertension, pulmonary disease, sleep

apnea, diabetes, renal disease, liver dis-

ease, neurologic disease

Anxiety, depression

History of severe vagal reactions

Developmental delay (impact on ability to

comply with pre-/intra-/post-procedural

instruction)

– Consider risk factors such as age, obesity,

exercise capacity, diagnosis of obstructive

sleep apnea (particularly in the patient

undergoing conscious sedation)

– Current medications (including over-the-

counter and herbal preparations)

Discontinue nonsteroidal anti-inflammatory

drugs (NSAIDs) for 2–3 days before sur-

gery, substituting acetaminophen if nec-

essary. Vitamin E and some herbal

agents, such as ginkgo, can also prolong

bleeding times and should be avoided

before surgery.

For most patients, the risk of thrombotic

events from discontinuing antithrombotic

agents (e.g., aspirin, clopidogrel,warfarin)

outweighs any increased risk of bleeding

with their continued administration [4, 5].

Patientswho are taking aspirin for primary

prevention of cardiovascular disease or for

an indication other than antiplatelet ther-

apy (such as pain control), should discon-

tinue aspirin 7–10 days before surgery.

– Allergies (reactions to medication, latex,

iodine, local anesthetics)

In addition to allergies (or reported allergies)

to medications, inquire about reactions

to latex, iodine, local anesthetics, and

adhesive tape. Reactions to these items

used commonly in the office setting may

resemble allergies. Reactions including

psychomotor or anxiety-related actions,

vasovagal syncope, and sympathetic

1 Pre-procedure Patient Evaluation and Management 3



stimulation can simulate allergic

reactions. Reports of dyspnea, syncope,

light-headedness, and hypotension may

be associated with both allergic and

non-allergic reactions. However, signs

such as wheezing, pruritus, angioedema

are suggestive of true allergic reaction.

Psychomotor reactions—Psychomotor

reactions or anxiety-related symptoms

include hyperventilation (manifested

by dyspnea and tachypnea), paresthesias

in the fingers or peri-oral area, dizziness,

palpitations, tachycardia, nausea, or

simply “not feeling good” [6, 7].

Vasovagal syncope—Vasovagal syncope

is usually associated with bradycardia

(rather than tachycardia) and pallor

(rather than flushing). These differences

can be helpful in distinguishing it from

anaphylaxis.

Sympathetic stimulation—Tachycardia,

hypertension, anxiety, and palpitations

may be caused by the release of endog-

enous catecholamines in response to

pain. In addition, the vasoconstrictor

epinephrine is sometimes added to

local anesthetic solutions for the

purposes of reducing bleeding,

potentiating the degree of local anesthe-

sia achieved, limiting the total dose

required, and minimizing systemic

absorption of the local anesthetic [8,

9]. Although the amount of epinephrine

in these preparations is too small to

induce significant systemic responses

in most normal subjects, or in those

with heart disease, high blood pressure,

hyperthyroidism, or on tricyclic

antidepressants [8–10], it is still possi-

ble that some patients are very sensitive

to its actions.

• Obstetric history

• Gynecologic history

– Menstrual history

History of heavy menses (consider screen-

ing for von Willebrand disease, particu-

larly if the patient reports a history of

post-partum hemorrhage, or excessive

bleeding associated with previous sur-

gery or dental work)

– Current reproductive status

If menopausal, any abnormal bleeding or

atrophy complaints

– Anatomic anomalies

Cervical stenosis

Previous cervical procedures (cerclage,

cryotherapy, LEEP/cold knife cone

biopsy, laser)

Mullerian anomaly

Anatomic abnormalities (fibroids,

synechiae)

– History of sexually transmitted infections

(STI) or pelvic inflammatory disease (PID)

• Surgical history

– Presence of a pacemaker (consider when

using electrocautery)

– History of bleeding diathesis in the patient

herself or a family member (see also men-

strual history)

– Depending on type of office procedure,

specifics of previous uterine surgery

Cesarean section

Myomectomy

Dilatation and Evacuation (D&E)

Dilatation and Curettage (D&C)

– History of acute procedure anxiety

Consideration of anxiolytic medication

• Family history

– Bleeding history

– Complications associated with anesthesia

• Social history

– Smoking, alcohol, and illicit drug use

– Avoid alcoholic beverages for 48 h before

surgery; they also may increase bleeding.

Physical Exam

In addition to the standard gynecologic exam,

including assessment for thyromegaly, cardiac

and pulmonary abnormalities, and evaluation of

habitus, the physical exam is a critical aspect of

patient selection and maximizing success of the

planned office-based surgical procedure. A key

area to note is the patient’s level of anxiety

and ability to comply with even the basic

4 M.H. Blanchard



gynecologic exam. In particular, a patient who

has such anxiety that placement of a small spec-

ulum is challenging and requires significant

counseling and “hand-holding” is not likely

able to tolerate an office procedure that requires

tolerance of a prolonged exam with discomfort,

no matter how much the patient may desire to

cooperate. Patients with a history of sexual abuse

or trauma may involuntarily spasm or tense their

pelvic floor musculature, despite acknowledg-

ment that the exam and/or procedure is benefi-

cial. Patients with vulvodynia or vaginismus may

similarly be intolerant of office procedures.

Additional physical findings that may limit

the success of office-based gynecologic

procedures include enlarged or irregularly-

shaped uterus, which may severely displace the

location of the cervix and limit accessibility to

the endometrial cavity. Cervical patency, which

may be limited by previous surgery or meno-

pausal status, should be assessed prior to

attempting an in-office procedure. Furthermore,

redundant vaginal walls or extreme obesity may

prevent adequate retraction necessary for cervi-

cal or intrauterine access.

Finally, consider limitations of mobility and

range of motion at the hips and knees, particu-

larly in geriatric patients. Utilizing medical assis-

tant aid in supporting a leg that cannot be flexed

at the knee due to joint replacement may be

feasible during such quick exams as obtaining a

pap smear or culture swab; any procedure with its

commensurate risk of complications requires a

more reliable way to stabilize and secure the

patient’s extremities, so as to avoid potential

injury to the patient or staff. Some patients with

vasculopathy may also complain of leg cramps

when having to maintain legs in stirrups, which

could interfere with time-dependent procedures

such as endometrial ablation.

Laboratory

In general, routine preoperative laboratory tests

in healthy patients do not improve outcomes and

are unnecessary. If the patient has known chronic

illness, verifying that her medical management is

optimized prior to the planned procedure is pru-

dent. This may be done via targeted laboratory

tests in the office (TSH, hemoglobin A1C, serum

creatinine, hemoglobin/hematocrit), or in con-

junction with the patient’s internist. If excessive

bleeding is anticipated in a patient with anemia, a

preoperative hemoglobin may be of benefit. As a

whole, routine tests such as electrolytes, blood

glucose, liver function tests, coagulation profile,

ECG, or chest X-ray, are not recommended for

the healthy patient with normal function and

capacity.

The exception is that rather than relying only

on history, pregnancy testing should be

performed in all reproductive-aged women prior

to surgery. In addition to providing a safety

check prior to starting an invasive procedure, a

negative result contributes safeguards from a

medico-legal standpoint. The prevalence of

unrecognized pregnancy was illustrated in a

prospective study that performed pregnancy

tests on all women of childbearing potential

(defined as menstruating women without prior

hysterectomy or tubal ligation) scheduled for

ambulatory surgery [11]. Testing revealed seven

previously unrecognized pregnancies in 2,056

women (0.3 %), including two patients scheduled

to undergo fertility procedures. All of the preg-

nant women cancelled or postponed their

procedures.

Special Considerations

Management of Thrombotic Risk

The primary consideration when preparing a

patient taking blood-thinning agents for office-

based surgery is: what is the thrombotic risk if

anticoagulation is stopped? versus what is the
bleeding risk if anticoagulation is continued?

In patients with high thrombotic risk (i.e., stroke

within 3 months [12]), the surgeon should

consider the urgency of the proposed surgery,

and whether waiting 6–9 months is acceptable

to allow the patient’s thrombotic risk stratifica-

tion to improve. Conversely, gynecologic

procedures such as dilation and curettage, and

1 Pre-procedure Patient Evaluation and Management 5



even abdominal hysterectomy, are considered

low bleeding risk procedures (2-day risk of

major bleed of 0–2 % [13]), such that the gyne-

cologic procedures that would be performed in

the office setting are low bleeding risk even if

anticoagulation is continued.

In the context of these considerations and the

risk-benefit analysis is to contemplate the spe-

cific procedure to be performed. The inherent

risk for bleeding is clearly different when

performing endometrial biopsy or cystoscopy,

as compared to LEEP or vulvar biopsy.

Additional considerations. The “office set-up”

and policies are discussed in Chap. 2, but there

are some items worth underscoring and

remembering as they pertain to patient selection

and optimization of “patient set-up”. Consider

whether there are some “absolutes” in the pre-

procedural protocol and work-up. Establish

protocols and adhere to them (e.g., always

check a pregnancy test). Exceptions can be

incorporated (e.g., no pregnancy test in those

patients older than 65 years of age, or after

tubal ligation), but should not be provider-

dependent or based on assumptions. Consider

defining rules on doing the procedure immedi-

ately at the patient’s first visit to the office, as

compared to requiring “mandatory” one or two

pre-op appointment(s) first. Anticipate there will

be questions, even if the patient has done her

“homework”, or comes into the office deter-

mined on a certain procedure. Oftentimes, the

patient’s source of information may be unreliable

or anecdotal; send the patient home with written

materials and return for preop counseling and

review.

Adequate preparation (nothing by mouth,

medications or preparation such as misoprostol

or laminaria) is necessary for the planned proce-

dure to be successful. Consider the patient’s abil-

ity to be compliant with preoperative medical

therapy (including medical therapy of the endo-

metrium, vaginal estrogen therapy in a postmen-

opausal patient).

Consider adequacy of the consent process and

comprehension (see Chap. 3 for details regarding

“Informed Consent”). The office must have ade-

quate and timely interpreter services available. If

a “language line” interpreter is being used, verify

that there are telephone jacks and hands-free

equipment available in the procedure room(s).

Many localities have rules pertaining to the use

of “certified” interpreters (e.g., sign language

interpreters specific to the patient’s language

who are also able to speak English). Family

members should not be relied upon as

interpreters.

Consider post-procedure management

protocols. Each specific chapter will review

post-procedure management and instructions

specific to the procedure. However, there should

be clearly written instructions for the patient to

take home, with listing of common symptoms

(such as mild nausea, constipation, anticipated

level of pain), as well as indications for seeking

medical care emergently. Anticipate how the

patient will get home. Particularly in urban

settings, public transportation may be the

patient’s only mode of transportation, and

accounting for special travel arrangements after

an office-based procedure should parallel what

occurs in the hospital setting, especially when the

procedure is performed under any level of

sedation.

Conclusion

Office-based gynecologic procedures provide

the opportunity for patients to receive treatment

and evaluation in a lower-anxiety, familiar

setting while also avoiding the many logistical

hurdles involved in performing the same

procedures in the operating room. Additionally,

surgeons have the added benefit of recouping

costs at a significantly higher rate than in

regulated hospital settings. However, the most

critical component for a successful office-based

procedure program is appropriate patient selec-

tion and evaluation. The evaluation of the

patient is similar to that of any preoperative

assessment, but the patient selection component

requires that the physician considers other

factors that come into play when performing

invasive procedures on the patient who is

awake, in an environment where emergency
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services may not be immediately available.

Adhering to written protocols and established

practices, in addition to prudent risk-

consideration and management in patient selec-

tion will allow for a safe, positive experience for

both the patient and her physician.
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Getting Started in Office-Based
Gynecologic Procedures: Office Set-up,
Procedural Implications and Ensuring
Patient Safety

2

Natalie A. Bowersox and Jonathan D. Emery

Introduction

As more minimally invasive gynecologic

procedures move from the operating room to the

office setting, physicians are responding by offer-

ing previously hospital or ambulatory surgery-

based procedures in their offices. The reasons

for this seem to be related to the physician, the

patient, and the payer due to better reimburse-

ment and the convenience of the office. After a

patient has been scheduled in the office setting,

they have the right to expect the same level of

safety and structure that occurs in a hospital

setting and studies have supported this [1, 2].

This chapter will discuss the establishment of an

office-based program for minimally invasive

gynecologic procedures which include creating

a procedure room, instituting proper documenta-

tion, including the use of checklists, as well as

issues surrounding compliance, all in the hopes of

creating a culture of patient safety and satisfac-

tion in the office setting when instituting an

in-office gynecologic surgery program.

Office Set-up

Designating the Right People and the
Right Place

To start, a room or rooms should be designated

within the office specifically dedicated to the

procedures to be performed. This space should

be large enough to allow for access to the patient

during the office-based procedure, and to accom-

modate all equipment needed to perform the

procedure (Fig. 2.1). This may be in the same

area where the provider sees patients, or in a

separate area designated for procedures only,

dependent on specifics of the office practice.

With this, the necessary equipment should opti-

mally be designated only for these rooms to

reduce the possibility that the equipment needed

for a specific procedure would be unexpectedly

unavailable, damaged, or missing. Adequate

lighting is imperative. This would include a

high-intensity, adjustable examining light

source, either mounted with an extended arm or

portable so as to allow adequate lighted exposure

during procedures, whether external or vaginal.

Baggish [3] recommends an electrically con-

trolled examination bed in order to assist in opti-

mally positioning the patient.

An individual or group of individuals specifi-

cally dedicated to office procedures should man-

age the set-up and maintenance of the room

itself. This way, a “team” for office procedures

is established and is familiar with what needs to
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be done prior to, during, and after a procedure.

This would also ensure that equipment is avail-

able, functioning, sterilized (when needed) and

ready to go. The office team may include medical

assistants (MA) and/or nurses depending on the

scope of practice required. If medication is to be

given, either orally, intramuscularly or intrave-

nously, then availability of a nurse is

recommended. Office managers or other admin-

istrative personnel should be included to help

ensure appropriate oversight and compliance as

needed. Also, one of the teammembers should be

responsible for documentation before, during,

and after the procedure to delineate performance

of necessary items of the surgical checklist,

referenced below.

A physician must always be readily available

before and after the procedure as well. This is of

primary importance for safety in the office. If a

physician is not present in the office, for instance,

pre-procedural medications or anesthetics should

not be given in case allergic or other related

complications were to occur. The physician is

the designated “team leader” and must be

accountable to the office staff and to the patients.

Ideally, the physician will be in the office setting

until all the patients who underwent procedures

that day safely leave the office.

Equipment

Performance of office-based surgical procedures

requires certain equipment be available in order

to perform each procedure as well as have specific

supplies readily available in case problems or

complications occur during the procedure.

A basic list of equipment needed to perform any

office procedure is listed in Table 2.1. Most gyne-

cology offices will have many of the suggested

pieces of equipment available; however, supplies

should be checked prior to each procedure, or

optimally at the beginning of each week to assure

sterilization of needed equipment is undertaken

and to prevent mishaps during the procedure.

For the more invasive procedures (hysteros-

copy, both diagnostic and operative, global endo-

metrial ablation, hysteroscopic sterilization,

cystoscopy, urodynamics, and colposcopy with

LEEP), procedure-specific equipment will need

to be purchased or leased. While this process

will be physician and office dependent, several

points must be considered. First, the physician

must be certain to be appropriately trained and

credentialed in the procedure (see below). Also,

the specifics of certain types of equipment (that

of a certain brand or manufacturer) will depend

upon both physician preference and cost: use of a

certain brand at the hospital where the physician

operates may be too costly or unavailable for the

office so it may be important to see if a more

affordable option is available that provides the

same level of effectiveness and safety. Mainte-

nance, sterilization requirements, and associated

costs also need to be considered. Overall expense

to the office practice needs to be evaluated as

well, many times in conjunction with an office

manager or financial consultant.

Fig. 2.1 Example of procedure room set-up for office-

based surgery
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When considering which procedure-specific

equipment is needed, it is important to decide

whether disposable instruments will be used or

whether the use of sterilization equipment will be

needed for cleaning and sterilization of reusable

equipment, especially the hysteroscope or cysto-

scope. The care and maintenance of instruments

must be maintained according to the

manufacturer’s instruction manual and serviced

by the specific vendor to ensure equipment is

maintained properly to maximize its use and

shelf life if disposable instruments are not being

used. Improper handling or sterilization of the

expensive scopes can lead to equipment damage

such as condensation of fluid within the lens.

Mishandling of light cords or electrical equip-

ment can lead to damage and/or breakage with

increased costs for repair or replacement.

If ultrasound is being utilized in the office,

either alone or for use with saline infusion sonog-

raphy, acquisition of necessary ultrasound

machines is needed as well as that needed for

appropriate disinfecting and sterilization of the

transvaginal probe. Image capture and storage

also needs to be addressed as well as if appropri-

ate office or ultrasound site credentialing from a

national organization such as American Institute

of Ultrasound Medicine (AIUM) is desired or

required.

While physicians must be appropriately

credentialed and trained in the procedure(s) to

be performed in the office setting, it is important

that the physician and the office team review

information about any new procedure or device

being used. Stumpf recommends that all

members of the team be acquainted with and

knowledgable about new equipment (and for

some office nurses and medical assistants, hyster-

oscopy and cystoscopy, for example, will be new

equipment and procedures for them) and should

be aware of safety features, warningmechanisms,

and alarms on the device [2]. For example, it has

been shown that serious complications occurred

with use of global endometrial ablation devices

when there was nonadherence to manufacturer’s

protocols or when the safety features of the

devices were “over-ridden” [4]. Nurses and med-

ical assistants should read and periodically

review manufacturer’s instructions and have

them available for all team members should

questions about the procedure arise.

Sterilization

In terms of sterilization, the initial decision is to

determine if this is to be done in the office itself or

sent to an outside vendor for processing and steril-

ization. If the process is to be done by an outside

vendor, the surgeon and staff need to be aware of

scheduling and stocking of equipment in order to

ensure needed equipment such as the cystoscope

or hysteroscope is clean and available. If this is

done in the office, whowill be completing this, and

how will they be kept in compliance for

maintaining the instruments? Some institutions

have specific protocols that are followed in regards

to sterilization (see policy for your specific institu-

tion) but stand-alone offices will need to have one.

The ultimate goal of disinfection and sterili-

zation in office surgical practices is to reduce

rates of health care-associated infections through

appropriate use of both disinfection and steriliza-

tion [5]. Therefore, the type of sterilization

should be addressed first. Once this has been

decided, keep in mind that is important to always

clean first, then disinfect or sterilize [6]. This

Table 2.1 Basic office supplies for performance of

office-based gynecologic surgery

• Sterile and nonsterile gloves

• Antiseptic/cleansing solution (such as betadine

or baby shampoo)

• Cotton swabs

• Pads or fluid drapes (such as chux pads)

• Speculum (variety of sizes and types)

• Tenaculum

• Dilator(s) or dilator probes

• Specimen containers

• Basin

• Appropriate suture

• Needle driver

• Scissors

• Forceps

• Syringes and appropriate needles for local anesthetics

• Normal saline
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includes removing visible tissue and fluids to

allow for the removal of microorganisms and

organic matter. Shortly after use, take apart the

equipment for cleaning and reassemble it on the

field. Sterilize all moving parts in the open posi-

tion to ensure proper cleaning. If there is a ques-

tion about how an instrument should be cleaned,

it is suggested to first follow the manufacturer’s

guidelines to avoid damaging an instrument or

shortening its usefulness due to unnecessary

wear and tear from improper maintenance.

All endoscopes should be disconnected and

disassembled and cleaned with an enzymatic

cleaner that is suitable with the cystoscope or

hysteroscope (Fig. 2.2). Cleaning is needed

before disinfection or sterilization. Also, single

piece, reusable medical equipment such as single

tooth tenaculum, Allis clamp or uterine sound

should also be sterilized: each office will need

to decide if it will sterilize each piece individu-

ally or as a procedure “set” and follow its own

policy. Also, quality control and monitoring of

sterilization equipment and of infection control is

recommended and should be monitored and

reviewed by the Medical Director (see below).

Lastly, local and state standards and policies

should be reviewed relative to the office location

as well as compliance with Joint Commission on

Accreditation of Healthcare Organizations

(JCAHO) and Occupational Safety and Health

Administration (OSHA) requirements.

If sterilization will be done in the office there

are several types of sterilization techniques to

consider, and the choice should be determined

by what is most readily available and appropriate

for each office. Time, space, and cost are factors

to determine when considering set-up of sterili-

zation system. Also, the office should be certain

to utilize a Food and Drug Administration

(FDA)-cleared liquid chemical sterilant and

high-level disinfectant that can be used to repro-

cess office endoscopes and other equipment [5].

Below is a brief summary of common steriliza-

tion processes as outlined by Bradley and

Fluharty [6].

Steam Sterilization
Steam is the preferred method for sterilizing crit-

ical medical and surgical instruments that are not

damaged by heat, steam pressure, or moisture

(CDC). Sterilization using steam is hazardous to

telescopes and light cables unless they are

wrapped for prevacuum sterilization or are flash

sterilized when they are unwrapped. The

prevacuum step takes about 45 min and is a

multistep process. The flash sterilization is

performed at high temperatures and high

pressures. A drying phase may be added. Equip-

ment must then be used immediately after sterili-

zation. The equipment must be handled carefully

because it is very hot.

Fig. 2.2 Example of

disassembly of an office

hysterocope prior to

sterilization
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Steris
Steris systems are becoming more popular due to

the ability to rapidly disinfect equipment.

Instruments are immersed in the buffered solu-

tion of 35 % peracetic acid and then treated in a

high-agitation system. The time from start to

finish is around 30 min. Instruments need to be

used immediately after sterilization. The Steris

system works by a combination of hydrogen

peroxide combined with a low-temperature gas

plasma system that produces low temperatures

(50–104 �F).

Ethylene Oxide Gas Sterilization
Sterilization with ethylene oxide takes about 12 h

to complete. Instruments must be totally dry

when employing this method. All instruments

must be properly aerated to remove residual

toxic gas. Many health care facilities are starting

to require other methods of sterilization as this

method is restricted in some communities.

Single-use equipment, such as catheters for

urodynamics, hysteroscopic sterilization catheters

(microcoils), and loops for electo-excision

procedures, should be used once and then disposed

of in appropriate hazardous waste containers. If

transvaginal ultrasound equipment is used with

saline infusion sonography (SIS), appropriate

cleaning and disinfection of the transvaginal

probe is needed. Disposable single-use endo-

vaginal probe covers have significant leakage

rates and as such, the probe should undergo high-

level disinfection of the probe between each use

even if the probe cover appears intact [7].

Finally, standard office cleaning and dis-

infection should be undertaken after each

office-based procedure to other equipment such

as colposcopes (wiping down handles and dials),

urodynamics equipment such as the urochair and

other procedural office equipment.

Anesthesia and Analgesia

The next area to be addressed in regards to office

set-up should be that of anesthesia and analgesia.

This must be dictated by the type of procedure to

be performed as well as input from the patient.

The type of anesthesia used should never be

altered due to limitations of equipment or per-

sonnel in the office setting. If the appropriate

anesthesia needed for a specific case or a specific

patient cannot be accommodated, then the case

should be done in a more acute facility so it can

be done safely and efficiently. With this in mind,

the level of anesthesia (which includes light,

moderate, or deep sedation) will dictate the

equipment and the appropriate personnel needed

for the case.

Once a procedure is scheduled in the office, it

is necessary to first decide which level of anes-

thesia the office will provide, as the level of

sedation needed for the procedure dictates spe-

cific protocols as listed below. The American

Society of Anesthesiologists (ASA) has devel-

oped guidelines for sedation and these are

discussed in more detail in Chap. 4. Level one

includes the use of local anesthesia with minimal

preoperative use of oral anxiolytics. Level two is

moderate sedation, and level three is considered

deep sedation or general anesthesia. A majority

of the procedures in this text will likely need only

local anesthetic with level-one sedation. On

some occasions, level-two sedation may be

needed. It is recommended by these authors that

if sedation beyond level 2 is needed, consider-

ation of assistance in office from an anesthesia

related provider (Certified Registered Nurse

Anesthetist (CRNA) or anesthiesiologist) be

available during the procedure or consideration

of performance of the procedure in an ambula-

tory surgery center (ASC) or monitored facility.

The ability to rescue a patient from sedation is

based on the level of anesthesia being used. Each

office should develop a policy for emergency

medication, resuscitation, and have the ability

to rescue a patient from excessive medication.

In the Report of the Presidential Task Force on

Patient Safety in the Office Setting [5], it is

recommended that these policies be based on

ASA levels depending on the level of

invasiveness.

Specifics for both local anesthetics and use of

adjunct medications of analgesia or sedation are

discussed more fully in Chap. 4. However, it is
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also advisable that gynecologic surgeons

planning to perform in-office procedures review

the document, “Practice Guidelines for Sedation

and Analgesia by Non-Anesthesiologists” [8].

Use of Medications

In-office anesthesia and analgesia requires

assessment of in-office medication use and

safety. All medications necessary to complete a

specific procedure need to be present and imme-

diately available in the procedure room for use

during an in-office surgery; this includes

mediations that may be necessary to reverse or

“rescue” any potential complications or

oversedation. When a procedure will include a

controlled medication, this must be stored,

registered, and removed from a secure location.

All medication use needs to be recorded and

monitored with a medication log including the

use of local anesthetics as well as controlled

substances such as anxiolytics and medications

used for pain relief. Medications need to be peri-

odically checked for expiration dates to allow

replacement as needed. It is frustrating to sched-

ule an in-office surgery only to find that an

important medication needed has passed its expi-

ration date. The person(s) responsible for the

medications needs to be present in the room

during the procedure. Who this person is depends

on the level of anesthesia that is being used. The

responsible party ranges from nurse, CRNA, or

anesthesiologist. The surgeon assumes responsi-

bility for the first two. Once the procedure is

complete, patient monitoring postoperatively

will need to be correlated to the level of sedation

achieved during the surgery. Many states are now

requiring specific accreditation dependent upon

if moderate sedation or deeper anesthesia is to be

administered in office [9] and most states have

regulations set forth by state pharmacy boards for

specifics regarding use and distribution of in-

office medication. Each physician is advised to

avail him or herself of state and local guidelines

regarding purchase, use, and storage of

medications in the office setting.

Medication safety has been clearly recognized

as a source of patient harm in the office setting

[10]. One first step to overcome this potential

problem is a clear process to assess patients’

medications and allergies before beginning the

procedure. While the advent of the computerized

medical record has seemingly streamlined this

process, a member of the office team should

document medications and allergies prior to the

start of the procedure as well as inform the sur-

geon and members of the team at the beginning

of the procedure, such as during a procedural

“time out”. Use of standardized doses and

schedules for each procedure are recommended.

However, during or after the procedure and dur-

ing urgent situations in the office, increased

stress or the use of “verbal orders” may increase

the possibility of error in prescribing and

administering or monitoring medications [11].

Joint Commission has published Ambulatory

Care National Safety Goals (NPSG) with

specifics to medication safety in the ambulatory

setting. In regards to medication safety,

NPSG.03.04.01 Improve the safety of giving
medications states,” Label all medications, med-

ication containers, and other solutions on and off

the sterile field in perioperative and other proce-

dural settings. Note that medication containers

include syringes, medicine cups, and basins”

[12]. This means that any medication, whether

given orally, intravenously (IV), or intramuscu-

larly (IM) to the patient before the procedure,

used in a syringe during a procedure (such as

with local anesthesia) or if given in oral, IV or

IM in recovery after the procedure should have

labels that include the following:

• Medication name

• Strength

• Quantity

• Diluent and volume (if not apparent from the

container)

• Expiration date when not used within 24 h

• Expiration time when expiration occurs in less

than 24 h

This can be done by a member of the surgical

team, typically a registered nurse, with appropri-

ate documentation and logging of in-office
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medications given. Documentation in the

patient’s medical record of administered

medications given at any time during the proce-

dure (preoperative, during the procedure or in

recovery) must also be clearly recorded.

Recovery and Follow-up

Following the procedure, the patient should be

taken to a designated recovery area where she

can be monitored. A physician must be available

in the office, and reasonably free of other duties

to be able to respond to an emergency until the

patient is discharged. Depending on the level of

sedation used, the physician must be certified in

basic life support (BLS) or advanced cardiovas-

cular life support (ACLS) as well. In addition,

any health care professional or staff involved in

the office-based surgeries using sedation should

be familiar with the office policy and procedure

in the event of an emergency as well as the policy

in the event of an office evacuation. Also,

procedures to be followed in the event of a

patient transfer to another medical facility (for a

higher level of care) should be available for all

office staff to ensure a safe and timely patient

transfer.

Prior to the start of the procedure it is impor-

tant to always confirm the patient has transporta-

tion to home. The discharge to home (or other

facility) should be documented in the patient’s

medical record, and should include the time and

date of discharge, and a description of the

patient’s medical condition at the time of dis-

charge. It is also recommended to give the patient

written discharge instructions, which should be

given at an appropriate reading level and avail-

able in multiple languages if needed [10] and

document in the medical record that this was

done. These instructions should include

guidelines to be followed by the patient and

associated caregivers for postoperative wound

care, medication use as well what to do in the

event of a postoperative problem [13]. If the

patient or potential home caregiver is unable to

carry out these instructions, the patient’s postop-

erative care may be compromised and hospital

admission should be considered depending upon

the procedure performed and the patient’s medi-

cal comorbidities.

The patient should be given an appropriate

follow-up appointment. Consideration of a

follow-up phone call from the office within

24–48 h after discharge from the office (typically

the next day) is suggested in order to assess the

patient’s status and to attempt to recognize pos-

sible complications; this call should also be

documented in the patient’s medical record.

Again, office staff should be encouraged to

have patients seek care, preferably at the office,

for concerns or complications that occur during

this time or at any time in the following days to

weeks. Patients frequently have the expectation

that office-based surgery will be “pain-free” or

“without complications” since it is done in the

office (a lower acuity environment) versus being

done in a hospital (a higher acuity setting).

Because of this, the physician and staff should

be aware of this during preoperative and postop-

erative communication in order to better assess

patient’s concerns and to recognize and triage

potential complications.

Procedural Considerations

Informed Consent

Informed consent is defined as permission

granted in the knowledge of the possible

consequences, typically that which is given by a

patient to a doctor for treatment with full knowl-

edge of the possible risks and benefits. That

being said, Chap. 3 will discuss fully all aspects

of informed consent, but here it is important to

emphasize that this is an active process that

occurs between the provider and the patient.

The patient needs to be informed about what

procedure is being performed, the equipment

that is to be used, risks, benefits, and alternatives

to this procedure so that they are properly

engaged and educated about how the procedure

will impact her health. The patient needs to be

able to understand the risks in lay terms and be

able to say them back to you. Keats notes that
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communication with patients in general should

be undertaken in the context of her level of health

literacy in terms of the ability of the patient to

comprehend and understand what is being con-

veyed to her [10]. This should be a face-to-face

discussion, preferably at a visit separate from the

actual procedure time itself and informed con-

sent should be obtained in writing. The informed

consent document should be kept in the patient’s

medical record. If possible, provide the patients

with educational material that they can take

home with them or reference online. Be mindful,

that any educational material for the patient

should keep in mind her level of health literacy

as well: ACOG has published guidelines for this

[14] but most agree that educational material

should be written at a fifth grade level. Also,

encouraging your patients to keep a medical

journal could be considered so that areas of con-

cern can be addressed in a timely manner and

questions that may come up after the patient

leaves the office can be remembered and

discussed at the next visit or just prior to their

scheduled procedure. The informed consent pro-

cess also allows for establishing a dialogue about

the procedure that begins before and extends to

after the office procedure has been performed.

Documentation

Documentation is the logical next issue that

should be discussed and established, and perhaps

the best place to start is at the beginning with a

policy and procedure manual. The Medical

Director should be the primary provider to estab-

lish a policy and procedure manual for the office,

primarily to focus on patient safety practices [10]

though other team members should be involved

in establishing this manual.

Prior to any gynecologic surgical procedure

being performed in the office, it is reasonable to

develop a policy and procedure manual that

outlines all the information that pertains to

office-based surgery. This would include consent

forms, checklists (see below), instructions for

pre and postoperative care as well as other

documents and required forms needed to assure

patient safety [10]. This would include policies

and required documents and standards from local

and state agencies. Wortman has outlined various

regulations and policies that govern office-based

surgery across the United States [15] but bear in

mind, each office (especially the Medical

Director) should be aware of the requirements

in her office jurisdiction. Specific national

recommendations from accrediting agencies

such as American College of Obstetricians and

Gynecologists (ACOG) or the American Medical

Association (AMA) should also be included. If

the office practice is part of a larger hospital or

hospital system, the manual may come from your

institution and be adapted for the office, or can be

derived from your office individually.

Tracking of patient results and follow-up is

important for both the patient and the office staff.

Office-based gynecologic procedures often

require some form of follow-up that involves

pathology results, need for further testing, possi-

ble referral or consultations as well as timing of

appropriate follow-up: thus, gynecologists

should have policy and procedures in place to

track these actions efficiently and to ultimately

improve patient safety [16]. After the procedure

is completed, the office should have a standard

procedure in place to track that results were both

received and communicated with the patient.

Failure to track this data may be a significant

source of missed or delayed diagnosis and/or

treatment with the potential for patient harm

[10]. Gone are the days of “no news is good

news” and patient communication of all results,

both significant or benign, need to be

communicated with the patient, ensuring it is

done in a manner consistent with patient privacy

laws.

Along with this, each patient should receive a

copy of their rights and responsibilities. Another

approach to this could also be using the Universal

Patient Compact which outlines principles for

partnership. Whichever way this is approached,

the policy needs to be available and visible for

your patients. Figure 2.3 lists an example from

the National Patient Safety Foundation [17].
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Fig. 2.3 National Patient Safety Foundation “principles for partnership”
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Establishing a Climate of Patient
Safety in Office Surgery

Medical Director

During the set-up of an office-based surgical

practice, the office should appoint a physician

as Medical Director as this is a requirement

by ACOG and many national accrediting

institutions [18]. This is crucial for leadership

as well as assuring all office personnel are held

accountable for all aspects of patient safety. This

director will have the responsibility of making

sure that all personnel involved in the office

procedures, including any other physicians in

the practice, are qualified and well-versed in

their respective roles. A Medical Director

would verify qualifications including credential-

ing, privileging, and accreditation, work to

ensure safety, and have a thorough understanding

of people, equipment, space, and supplies [19].

In addition, regular meetings with all

stakeholders should be held to ensure that this

is occurring and to troubleshoot any issues. Many

of the aspects of the duties of the Medical Direc-

tor are found in Table 2.2. If the office is a larger

site, a Safety Officer appointed by the Medical

Director should be considered as well. In addi-

tion, this person should also be notified of all

complications and unanticipated outcomes as

well as lead periodic audits and evaluations of

procedures and policies. Finally, the Medical

Director should be encouraged to seek and use

national governmental and nongovernmental

agencies to assure compliance and safety are

maintained in the office (Table 2.3).

The Checklist

The use of checklists has been advocated in avi-

ation and other sectors for many years but have

become increasingly popular in medicine in the

past 10 years especially after the publication of

Atul Gawande’s The Checklist Manifesto [20] for

the simple reason that no matter how expert one

is, studies show a well-designed checklist can

improve outcomes and because medicine has

become more complex such that procedures and

safety require a “team-based” approach. For

inpatient surgery, the “Safe Surgery Saves

Lives” campaign by the World Health Organiza-

tion (WHO) was shown to improve outcomes

using a checklist [21]. While this approach was

developed for inpatient surgery, many of the

principles could be applied in office-based sur-

gery as well. Also, the Joint Commission

introduced the “Universal Protocol” which

includes three crucial steps for ensuring patient

safety: (1) pre-procedure verification, (2)

marking the operative site and (3) performing a

pause or “time out” before starting the

procedure [12].

Utilizing the WHO checklist in the office

setting means that a sign-in, time-out, and sign-

out should be completed for each case as well,

just as they are in the operating rooms at the

hospital. On arrival to the office, the patient

should have photo identification, insurance infor-

mation, and any relevant medical information

with them. In addition, prior to the start of any

procedure or administration of any anesthesia,

the “sign-in” is performed and includes verifica-

tion of informed consent as well as review of

medications and allergies. This should include

all members of the team as well as the patient

and should verify: correct patient (with two inde-

pendent identifiers, typically name and date of

birth), correct procedure, and correct site of the

surgery. Included in this portion is the “marking

the site” of surgery. All personnel involved as

well as the timing and steps of this process

should be documented during the surgery

(Table 2.4). This is the time to verify that all

medical information is correct and consistent,

all teams members and the patient agree on the

procedure to be performed as well as the location

and side or site of the procedure. If a side is

designated, this will need to be marked by the

physician performing the procedure and verified

with the patient (the left labia or the right

Bartholin’s gland). However, in the case of

many office-based gynecologic procedures,

“marking” the site of surgery, such as the cervix

or uterus may not be feasible.

18 N.A. Bowersox and J.D. Emery



Table 2.2 Office surgical safety checklist

How to use the office surgical safety checklist

• Review the checklist with your entire surgical team. Assign each task to the appropriate staff member (e.g., patient’s

escort driver is confirmed by the front desk staff or the preoperative time-out is performed by the physician). This may

vary from office to office.

• Assign one person (i.e., physician or nurse) as a checklist coordinator to be responsible for confirming the tasks on the

list with the assigned individual.

• The checklist coordinator should confirm each task verbally with the appropriate office team member to ensure the

appropriate procedures have been implemented and documented. If necessary, the checklist coordinator also can

obtain initials from each of the assigned individuals to confirm completion of their respective tasks.

• If the task does not apply to the patient, the checklist coordinator should confirm this with the physician (e.g., the use

of imaging may not apply to all patients).

• The checklist coordinator should stop the office surgery team from progressing to the next phase of the operation until

all tasks have been appropriately addressed. Ideally, any teammember should feel comfortable to stop the procedure if

they have safety concerns.

• The office surgery team should debrief to discuss modifications for future uses of the checklist. Removing tasks is not

recommended.

Preoperative checklist

• Meets office-based surgery requirements

• Meets American Society of Anesthesiologists (ASA) Physical Status I criteria or medically controlled ASA Physical

Status II

• Prescreening verification that the patient is a candidate for an office-based procedure. Contraindications include but

are not limited to:

– Personal or family history of adverse reaction to local anesthetic

– History of previous failure with local anesthetic or low pain threshold

– An acute respiratory process

– Failure to comply with preoperative dietary restrictions

– Substance abuse

– High-risk airway assessment

– Abnormal blood sugars

– Pregnancy (unless procedure is pregnancy related)

• Document appropriate workup, patient selection, and informed consent

• No change in medical condition since previous office visit

• Preoperative vital signs

• Current history and physical

• Review and record all medications taken previously that day

• Confirm nil per os (nothing by mouth-NPO) status

• Confirm preoperative instructions followed

• Review allergies

• Confirm patient has an escort driver

• Document no change in patient’s medical condition

• Confirm presence of any indicated lab work (e.g., glucose level in a diabetic)

Intraoperative checklist

• Time-out (verify provider, patient, surgical site, and procedure)

• Record intraoperative medications

• If sedation implemented, monitor and document oxygen saturation, blood pressure, and level of alertness every 5 min

• For hysteroscopic procedures, record cavity assessment per manufacturer’s guidelines

Postoperative checklist

• Record vital signs and ensure return to within 20% of baseline

• Document adequate level of consciousness, pain control, ability to tolerate liquids by mouth, and ability to void

(if appropriate for the procedure)

(continued)
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Finally, a “time-out” is performed before the

procedure itself commences. This involves the

entire office team—physician, nurse, MA, and

any anesthesia personnel if present—and may

be done after initiation of local anesthesia or IV

sedation. This portion would also include admin-

istration of antibiotics, if needed. Then, a “sign-

out” should be performed at the conclusion of the

procedure to document for the team what was

done, any specimens that were collected, prop-

erly labeled and to be sent to pathology and any

issues with equipment, the anesthesia or the sur-

gery itself that need to be documented. Also, if

there are concerns about patient-specific recov-

ery or discharge issues, these should be

addressed at this time. An operative or procedure

note should be completed at the end of the case

similar to what is done at the hospital both for

documentation and billing purposes. This opera-

tive report should also be available in the

patient’s medical record.

The American College of Obstetricians

and Gynecologists Presidential Task Force on

Patient Safety in the Office Setting recommends

Table 2.2 (continued)

How to use the office surgical safety checklist

• Discharge instruction sheet that includes how to recognize a postoperative emergency and steps to follow should one

occur after discharge (e.g., hemorrhage)

• Postoperative follow-up call within 48 h

• Schedule appropriate postoperative follow-up appointment

• Record long-term outcome

• Record complications

Reprinted with permission from American College of Obstetricians and Gynecologists. Report of the Presidential

Task Force on Patient Safety in the Office Setting. Washington, DC: American College of Obstetricians and

Gynecologists; 2010

Table 2.3 Important references for establishment of office-based gynecologic surgical practice

National Patient Safety Foundation www.npsf.org

Joint Commission on Accreditation of Healthcare Organizations www.jointcommission.org

Safety Certification in Outpatient Practice Excellence for Women’s Health www.scopeforwomenshealth.org

Accreditation Association for Ambulatory Healthcare www.aaahc.org

Table 2.4 Example of safety checklist to use during

office procedures

Office procedure

Sign-in/time-out

Pre-procedure checklist

1. Informed consent

2. Allergies

3. Equipment/supplies available

4. Site marked (as applicable)

5. Imaging and diagnostic test results

Procedural list:

Nursing/concerns

Team agrees

1. Correct patient

2. Correct procedure

3. Correct side and site

4. Correct position (as applicable)

Sign-Out completed prior to patient leaving

procedure room

Post-procedure checklist

1. Name of procedure recorded

2. Specimens conformed and labeled

3. Equipment issues identified/addressed

4. Patient recovery issues and concerns for patient

management
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utilization of a checklist throughout the patient’s

journey through any office gynecologic proce-

dure. An example of this checklist is shown in

Table 2.2.

Emergency Preparedness in the Office

Each office should have an Emergency Plan in

place in the event of an adverse event in the

procedure room, or a problem in the office itself

(weather, electrical, etc.). This plan should be

included in the office policy and procedural man-

ual and this should be clearly posted along with

an evacuation route. An agreement with a local

hospital should be established prior to

performing any office procedures should the

need to transport a patient arise. Ideally, the

physician should have admitting privileges at

the chosen hospital [15] and a specific office

protocol for the office should be in place which

clearly states the steps needed to easily accom-

plish this transfer.

Another aspect of office preparation is the

periodic performance of drills and simulation to

help prepare for, as Weiss and Swisher call, the

“what-ifs” [19] and are effective for preparing the

office team for the emergencies that could pose a

risk to the patient [1]. It is recommended that

these drills be performed at least quarterly so as

to keep all members of the office focused on their

roles, including interventions and communica-

tion among team members. After each drill,

debriefing and feedback should be undertaken

for continuous improvement. Areas for drills

include uncommon but serious patient events

such as respiratory arrest, myocardial infarction,

major hemorrhage, syncope, and vasovagal reac-

tion [10] as well as anaphylaxis and anxiety/panic

attacks. Surgical fires are another uncommon but

possible event in office-based surgery and should

be addressed. In-office concerns would include

surgical drapes and use of cautery: thus, training

simulation and drills for prevention of and man-

agement of surgical fires is also critical. The

Medical Director should be involved in and assist

in developing drills: leading by example is tanta-

mount in establishing a culture of safety in the

office surgery setting. As Erickson recommends,

“create a mock drill and try one. (Don’t worry if it

fails. Learn by doing)” [1]. This is certainly true

and applicable—be prepared for staff resistance

at first but typically all members of the team can

become engaged in not only the drills but in

complete patient safety as well.

Competency and Credentialing

As mentioned previously, it is imperative for

patient safety that the physician be competent to

perform the proposed surgical procedure in the

office: maintaining appropriate credentialing as

well as determining ongoing competence in

office surgical procedures is recommended [10].

ACOG recommends that procedures initially

performed only in the inpatient arena could be

transitioned to the office setting after the physi-

cian has shown competency in “an accredited

operating room setting” [1]. Typically, a gyneco-

logic surgeon will be credentialed or be granted

“privileges” to perform a surgical procedure at a

hospital or surgery center based on appropriate

training and education as well as documentation

of surgical competence and/or attendance at an

educational hands-on course. When first

performing these procedures, many facilities

require a “proctor” or preceptor to assist and be

certain that the physician does have competence

to perform the procedure. Only once a surgical

procedure is mastered in the inpatient hospital

setting, can consideration for transfer of the pro-

cedure to the office be undertaken. This is espe-

cially true when a new technology is introduced.

Stumpf notes that any gynecologic surgeon who

is incorporating a new surgical technique should

be assisted or supervised by a more experienced

provider until full competency is achieved [2]. It

is suggested that a physician perform a minimum

number of procedures successful (and unsuper-

vised) in the inpatient hospital or ASC setting

before transitioning to the office. These cases

should be of varying difficulty in order that the

surgeon acquires adequate experience and skills

to negotiate these types of cases in the office.

One approach to help with this is to perform the
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procedure in the operating room just as one

would in the office: anesthesia should provide

minimal IV sedation (or even monitored anesthe-

sia care) with local anesthestics used as appropri-

ate. Once she or he feels confident in performing

the procedure can the move to an office-based

procedure be undertaken. Lastly, once a physi-

cian is credentialed for the in-office procedure,

periodic review of that surgeon’s office surgical

volume, outcomes, and complications should be

undertaken to ensure an ongoing competency

review [18].

Conclusion

As office-based procedures become increasingly

utilized in gynecologic practice, it may be impor-

tant to consider outcomes reporting for profes-

sionalism and safety similar to what is being

done now in the hospitals as it is just a matter

of time before the office-based procedures are

held to the same standard of accountability and

reporting as the hospitals currently are.

Establishing an office-based gynecologic surgi-

cal practice requires detailed planning for office

set-up with equipment and development of office

policies. Also, training and practice for the office

team will help to ensure preparation for not only

a safe, smooth, and uneventful patent experience

but also for unexpected events. With due dili-

gence in both the establishment, maintenance

and review of all office-based procedures, both

the patient and the provider will benefit from

thorough preparation, planning, and follow-

through in the office-based gynecologic surgical

practice.
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Informed Consent 3
Ruth M. Farrell and Cristie M. Cole

Introduction

Informed consent is a cornerstone of the ethical

practice of medicine. Through the informed con-

sent process, patients are able to make informed

decisions about their healthcare and provide

voluntary authorization to proceed with a

recommended diagnostic or therapeutic proce-

dure. The foundation of the informed consent

process is grounded in a bioethical framework

that recognizes patients’ autonomy as a key value

in the delivery of healthcare [1, 2].

Modern bioethics recognizes that a variety of

frameworks may be utilized to analyze ethical

challenges in clinical practice [3–5]. One of the

leading bioethical frameworks is a principle-

based approach centered on the concepts of

autonomy, beneficence, non-maleficence, and

justice [6, 7]. While each principle has an impor-

tant role in the informed consent process, auton-

omy is the foundational principle from which to

ensure that patients are prepared to make

informed, voluntary choices about their

healthcare. Autonomy describes an individual’s

right to self-determination and to make

intentional choices about her life free from the

controlling influence of others [7]. This concept

stands in contrast to the previously accepted

notion of paternalism. Under a paternalistic

model of healthcare, the interests and opinions

of the physician take precedence over those of

the patient in healthcare decisions, most often

driven by an underlying assumption about what

decisions or actions she or he thinks are in the best

interest of the patient. While guided by duties of

beneficence and non-maleficence, such an

approach to patient care is ethically problematic

because it impinges on the patients’ capacity and

rights to exercise her rights of self-determination

and autonomy. It also imparts other negative

sequelae as this approach to patient care

compromises healthcare quality, safety, and

outcomes [8, 9]. As patients are most familiar

with their values and beliefs, they are often best

positioned to assess the impact that the risks and

benefits of their medical choices will have on

their immediate and long-term health and quality

of life. This is particularly relevant in the practice

of gynecology, where diagnostic and therapeutic

interventions can have a direct, permanent, and

significant effect on women’s reproductive and

sexual health, with far reaching ramifications for

her health and well-being [10].

While an emphasis on autonomy empowers

patients to actively engage in their own medical

decisions, the physician’s role is not minimized.

Physicians generally control how the informed

consent process unfolds. In this context, the

focus on autonomy gives rise to physician
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obligations to take reasonable steps necessary to

promote patient autonomy. When physicians

undertake the informed consent process in an

authentic and effective manner that fosters

patients’ autonomy, patients are enabled to

make informed and voluntary medical decisions

that best meet their personal and healthcare needs

[11]. Without a mechanism to support the

informed consent process, the patient is at risk

for the medical and personal consequences for

undergoing a procedure without having an ade-

quate understanding of its limitations and

implications. Alternatively, there is also the risk

of the patient declining a recommended proce-

dure, which would have otherwise been of benefit,

without an adequate understanding of its utility.

Given the importance of informed consent in

the practice of medicine, it is necessary for

physicians to become familiar with the concept

of informed consent and how to effectively facil-

itate the informed consent process with their

patients. The growing role of outpatient

procedures in gynecology requires physicians to

understand the nuances of the informed consent

process for procedures that traditionally would

be performed in the operating room. In this

chapter, we will discuss the ethical and legal

aspects of informed consent, and the specific

considerations for the informed consent process

for outpatient gynecologic procedures.

Legal and Historical Aspects
of Informed Consent

Prior to the 1900s, medical ethics literature made

little, if any, reference to patient autonomy.

Paternalism dominated medical practice, and

the physician’s primary duty was to preserve

the health of the patient, generally superseding

other values or obligations. Under this paradigm,

the physician made decisions on behalf of the

patient, and nondisclosure was often justified as

protecting the patient from potential harm. The

Hippocratic Writings and Percival’s Medical

Ethics directed physicians to exercise therapeutic

privilege and avoid making disclosures that

might be harmful or upsetting, a practice strongly

discouraged in modern medical ethics [12]. Early

editions of the American Medical Association’s

Code of Ethics adopted this position, instructing

physicians against disclosure of information that

might discourage or depress a patient unless

“absolutely necessary” [13, 14]. Disclosure was

valued only to the extent that it promoted a good

medical outcome by encouraging patient compli-

ance [12]. Even consent practices in the mid-

nineteenth century were not demonstrative of

patient choice [7].

Autonomy’s influential role in the consent

process was not recognized until the early

1900s, a change brought about by a series of

legal cases that subsequently affected clinical

practice. For centuries, the law has protected

the fundamental right of every person “to com-

plete immunity of his person from physical inter-

ference of others” through a claim of battery

[15]. While the threat of liability may have

prompted the existence of early consent

practices, courts did not elucidate the philosoph-

ical weight of battery’s fundamental premise in

the clinical context until the twentieth century

[7]. The earliest documented cases to do so

were the 1905 cases Mohr v. Williams and Pratt

v. Davis [15, 16]. The defendant physicians in

each case were held liable for performing a sur-

gical intervention without specific consent from

the patient for that intervention. Reflecting the

tenor of the medical profession at the time, the

physicians’ defense was that patients consented

to any therapeutic intervention that the physician

determined as appropriate; consent for a specific

intervention was unnecessary. The courts in each

case rejected this argument, instead emphasizing

the importance of self-determination and need

for consent for specific interventions.

However, it was not until after the 1914 case

of Schloendorf v. Society of NY Hospital that

courts throughout the country began to adopt

the position articulated in earlier cases [17]. Cit-

ing Mohr and Pratt, this case established the

concept that “[e]very human being of adult
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years and sound mind has the right to determine

what shall be done with his own body; and a

surgeon who performs an operation without his

patient’s consent commits an assault, for which

he is liable in damages, except in cases of emer-

gency where the patient is unconscious, and

where it is necessary to operate before consent

can be obtained.” In subsequent cases, courts

justified legal consent requirements by adopting

without question the conclusions of Schloendorf

and its reliance on self-determination as a natural

right [7]. Initiating a shift in philosophical prior-

itization from paternalism to patient autonomy

within medical practice, the courts firmly

established the patient’s right to participate in

medical decision-making.

Building upon this foundation, courts in the

1950s and 1960s constructed a more robust con-

sent process by imposing additional disclosure

obligations on physicians before obtaining con-

sent. The case of Salgo v. Leland Standford, Jr.
University Board of Trustees focused on ensur-

ing that the patient had sufficient information to

make an “intelligent consent” to the proposed

treatment [18]. Implicitly recognizing the com-

peting obligations of the principles of benefi-

cence, non-malfeasance and respect for patient

autonomy, the court stated that a “certain amount

of discretion must be employed consistent with

the full disclosure of facts necessary to an

informed consent.” The court also determined

that “necessary facts” encompassed the

treatment’s risks and alternatives. While the

court relied on patient autonomy to justify

imposing these new obligations, the final opinion

left many questions unanswered regarding dis-

closure as part of the informed consent process.

In the years to follow, the cases of Salgo:

Canterbury v. Spence, Cobbs v. Grant, and

Wilkinson v. Vesey helped clarify the concept of

disclosure [19, 20]. The courts in these three

cases collectively articulated standards of disclo-

sure grounded in and measured by “the patient’s

right of self-decision.” In rejecting a standard

based on professional norms, the courts argued

that disclosure obligations arose from the right of

the patient to determine what to do with his or her

own body, and it is this right that controls the

scope of disclosure obligations.

Over the course of 70 years, the courts

effectuated a new and dramatic emphasis on

patient autonomy as a central guiding principle

in medical ethics and practice. The landmark

cases led to a dramatic shift about the role of

physician and patient in medical decisions and

informed consent. Changes were also taking

place outside the courts. In subsequent years,

additional changes made by both the American

Medical Association and the American College

of Obstetricians and Gynecologists supported

a move towards adding principles of respect

for human dignity, patient autonomy, and self-

determination [21, 22]. The result of these

changes was evident soon thereafter. By 1982,

85 % of physicians obtained written or oral con-

sent for minor office surgeries, and almost all

physicians obtained such consent before inpa-

tient surgery or general anesthesia [9].

If the 1970s saw the rise of the legal doctrine

of informed consent, the subsequent decades

saw the evolution of an ethical concept of

informed consent [11]. The legal constructs of

informed consent had placed great emphasis on

minimal requirements that had to be met for

physicians to avoid liability [12, 19]. However,

it became evident to physicians, legal scholars,

and bioethicists that a rudimentary application

of the legal doctrine failed to fully respect patient

autonomy or fulfill physician obligations of

beneficence and non-malfeasance [9, 12]. In

response, the ethical concept of informed con-

sent evolved in an attempt to address the

shortcomings of an informed consent structured

solely on concepts of legal protection of the

healthcare provider [11]. This new model

provided an approach to informed consent that

focused on ensuring the patient would be able

to make autonomous, voluntary choices about

her medical options for the sake of her benefit

[12, 23]. Thus, accepted current standards of

informed consent include both legal and ethical

functions, which are fulfilled through a process

of clear and effective communication between a

patient and her physician.
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The Informed Consent Process

At its core, informed consent is a mechanism

through which a patient’s right to autonomous

decision-making is operationalized in the thera-

peutic relationship. This takes place through

an active dialog and exchange of information

between a physician and patient. As part of the

practice of medicine, a physician is charged with

ensuring a patient is prepared to make a voluntary

decision regarding the proposed intervention

based on an accurate appreciation and under-

standing of the nature and risks of the

interventions [6]. The informed consent process

concludes with the patient providing voluntary

authorization to proceed with a procedure. For

surgical procedures, this takes place through a

documentation process, a step that may serve

two important purposes: (1) evidence of consent

and (2) appreciation by the patient of the serious-

ness of what they are providing permission to

undergo. When adequate informed consent has

been achieved, then the patients’ fundamental right

of autonomy and self-determination is recognized

in the therapeutic relationship and given a primary

position in the care planning process.

As noted above, underlying legal standards

provide minimum requirements and procedures

that must be met, including obtaining written

consent from the patient. Unfortunately, the

legal underpinnings of the informed consent

doctrine have led some clinicians to reduce

the process to a perfunctory checklist of legal

requirements culminating in the patient

providing her signature on a legal consent docu-

ment prior to undergoing a procedure [24]. While

the legal aspects of the informed consent process

are clearly important in the practice of medicine,

they do not take precedence over the process of

communication that is necessary for patients

to make well-informed decisions about their

healthcare. When viewed as a single event

focused on completion of a legal document, the

true purpose of the informed consent process is

sacrificed. As a result, the patient is at risk for

misunderstanding the indications, risks, and

benefits of her medical options.

One of the initial questions about the

informed consent process is how to effectively

facilitate it in a way that achieves its ethical and

legal purposes. The following core components

of the informed consent process serve as a guide

for physicians about how to best empower

patients to make well-informed, autonomous

decisions. These core components include: (1)

assessing competence or decision-making capac-

ity, (2) disclosure of information, (3) ensuring

understanding, (4) securing the voluntary choice

of the patient, and (5) receiving patient authori-

zation for the procedure (Table 3.1) [1].

Informed consent is only achieved when all of

these components have been fulfilled.

Medical Decision-Making Capacity

Capacity is a threshold criterium for informed

consent [1]. The informed consent process can-

not take place unless the patient has the ability to

make autonomous, cogent decisions about her

healthcare. Traditionally, this has been most

commonly described as competence, a concept

with different definitions and criteria dependent

upon the medical or legal context in which it is

used. In the legal context, the competence of

an individual is determined by a judge, who

considers the evidence presented, including clin-

ical assessments, and makes a global determina-

tion regarding an individual’s ability to make

decisions and to care for him- or herself. Gener-

ally, a patient deemed incompetent by a legal

authority legally lacks medical decision-making

capacity for all medical decisions. However, in

the routine clinical setting, capacity is most often

used interchangeably with the concept of

Table 3.1 Core components of the informed consent

process

Ethical components

Medical decision-making capacity

Disclosure

Understanding

Voluntary choice

Authorization
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decision-making capacity, a term that has a

greater applicability in the clinical practice of

outpatient gynecologic practice. This concept

entails the ability for the patient to acquire and

understand information about her condition and

medical options, weigh the risks and benefits of

different options in a rational fashion, communi-

cate a preference for options, and provide author-

ization to initiate a plan of care [6].

In the clinical setting, decision-making

capacity most often is determined by a clinical

judgment rather than a formal psychiatric

assessment and is assessed in the context of

the specific decision at hand. In other words, a

clinician may determine that a patient has the

capacity to make medical decisions. A patient’s

decision-making capacity is presumed to be

intact unless there is an evident reason to sus-

pect otherwise by a member of the healthcare

team. In some cases, there may be a transient

impairment of decision-making abilities, such

as an acute illness, the effects of a pharmaceu-

tical agent, or substance abuse. While most

patients with the former will rarely be

undergoing an outpatient procedure, the latter

may be more common in this setting, where the

administration of medications for analgesia

or anxiety may influence decision-making. In

other cases, there may be a chronic condition

affecting decision-making ability, such as in the

case of severe psychiatric disease, impaired

cognitive development, or dementia. If a physi-

cian has any reason to believe that a patient

does not have full decision-making capacity,

then the procedure should be deferred until a

more complete assessment can be performed.

When a patient does not have adequate

decision-making capacity, she cannot provide

authorization for a procedure. In such cases,

advanced directives can help care planning,

driven by the underlying ethical principle of

respecting and preserving the autonomy of the

patient. Advanced directives can take the form

of a document outlining treatment preferences,

such as an advanced directive or a living will.

Most often, in the outpatient gynecologic setting,

decision-making would include an individual

designated by the patient in a previously

completed written healthcare power of attorney

or other formal mechanism to make decisions

on behalf of the patient [1]. This surrogate

decision-maker is known as a healthcare proxy

or an attorney-in-fact for healthcare. When this

has not been formally established at the time a

procedure is indicated, another individual is

assigned this responsibility to make decisions

on behalf of the patient, as based upon his or

her knowledge of the patient’s wishes. State

laws and/or institutional policies may provide

guidance as to who this individual may be. In

most cases, this is a family member, such as a

spouse or a member of the immediate family. In

the case of surrogate decision-making, the

authorizing agent must be familiar with the

patient’s wishes so that he or she can make

decisions consistent with the patient’s values

and preferences. While the patient may not

have decision-making capacity, the wishes of

the individual should be included in the

decision-making process, and care planning

should reflect the values and preferences of the

patient. Physicians should be aware of their insti-

tutional and state policies and procedures regard-

ing surrogate decision-making, as these may vary

in different practice settings.

Disclosure

As part of the informed component of the consent

process, a patient must have adequate informa-

tion pertinent to her medical condition and the

proposed medical options in order to select a

course of management that is consistent with

her healthcare, personal needs, and values and

belief system. The process of disclosure can pre-

sent one of the greatest challenges to physicians

in terms of determining the amount and detail

of information to be conveyed, given that the

process is individualized for each patient.

There are several different aspects of the treat-

ment plan that should be presented to the patient

as part of the consent process. Disclosure of

information material to the procedure includes

discussing the patient’s medical condition and

the procedure recommended to manage it. This
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begins with a discussion of the indication of the

procedure and how it is performed. Once this has

been established, then a discussion about the risks

and benefits of the procedure can be initiated.

In general, when discussing risks or benefits, a

key aspect of a patient’s decision-making is to

be able to place these considerations in the context

of her immediate and long-term health. This dis-

cussion includes not only the nature of those

outcomes but also the likelihood of them occur-

ring and the management of any adverse events.

The patient should also be educated about the risk

of procedure failure, including the chance that the

procedure may not be able to take place as initially

planned or that it may not resolve the clinical

condition. Included in the disclosure process is a

discussion of alternatives to the proposed inter-

vention, including other medical options and

courses of action if the patient elects against the

recommended procedure or elects against any

procedure at all. The risk of delay and/or not

acting should also be discussed. Finally, she

must also be aware of the fact that there is a choice

to be made to accept or decline the procedure as

part of the informed consent process.

The unique nature of office-based procedures

requires additional considerations in structuring

the informed consent process (Table 3.2). Spe-

cific to outpatient gynecologic procedures,

physicians should also discuss aspects of the

procedure that may be altered when performed

in the clinical setting compared to the operating

room. Some of the benefits of an office-based

procedure include the avoidance of general anes-

thesia, and a reduction in the time required for the

procedure. However, outpatient procedures are

associated with risks that would not be encoun-

tered if the patient were under general anesthesia

and in the operating room. As the patient will be

awake, there are considerations specific to her

response during the procedure. Patient discom-

fort, anxiety, or individual anatomical variation

may play a role in the ability to safely and ade-

quately perform the procedure. If complications

are encountered, possible transfer for manage-

ment to another facility may have an effect on

the impact of those risks for the patient.

While there are several different approaches

to the disclosure process, the physician should

frame the counseling process in a way that

enables the patient to make a meaningful and

informed choice about her medical care. In gen-

eral, a physician must disclose sufficient infor-

mation that allows the patient to make a

personalized, well-informed decision reflecting

her beliefs and values. The disclosure process,

however, does not consist merely of relaying a

list of non-contextualized risks that could occur

as part of the diagnostic or therapeutic procedure.

Instead, to best enable a patient to make an

informed choice, it is critical to present these

risks in such a way that a patient can place the

risks and benefits of a procedure within the

contexts of her life, reproductive and sexual

health, and overall well-being. An open dialog

must exist between the physician and the patient

to ensure that the patient obtains the quantity

and detail of information she needs to qualify

risks and benefits in relation to her health and

interests, as well as the resources that will enable

her to make a meaningful decision about treat-

ment options.

Table 3.2 Additional considerations for the informed consent process for office-based procedures

Benefits Risks

• Avoidance of general anesthesia • Inability to complete the expected procedure

– Patient movement during the procedure

– Patient intolerance of the procedure

– Anatomical variation precluding adequate visualization or access

• Smaller time commitment

on the part of the patient

• Management of complications

– Staff and equipment available in the office setting

– Distance to hospital or ambulatory center for additional management needs
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Understanding

Understanding is an equally important component

of the informed consent process. It is not sufficient

merely to disclose information that is material to

the procedure. Instead, the physician has an obli-

gation to ensure the patient comprehends the

information that has been communicated about

her condition and recommended procedure. With-

out an understanding of the condition and options

at hand, the patient will be unable to provide true

informed consent for a procedure.

Understanding is a function of several different

factors that can come together in the counseling

process, including both health literacy and effec-

tive communication. The term health literacy

denotes a patient’s ability to acquire and process

information to make meaningful and informed

healthcare decisions [25]. This includes the

patient’s ability to comprehend the medical

concepts used as part of care plan discussions.

Some patients may not be familiar with the termi-

nology used during the counseling process. For

example, terms such as uterine perforation or

hemorrhage, as well as the significance of these

adverse events, may not be well understood by a

patient who has not previously encountered them

in her healthcare decisions. As a result, the mean-

ing and significance of a proposed procedure may

not be fully understood if such terms are not

described in a meaningful way to the patient.

Additionally, a patient’s ability to individualize

the advantages and disadvantages of a procedure

requires understanding concepts of risk and

numeracy. It is not uncommon for patients to

struggle with comprehending risk as it is most

often communicated in the physician–patient rela-

tionship, and thus they may have difficulty fully

understanding key aspects of the procedure and

how such aspects may apply to them [26].

For these reasons, it is important for

physicians to lead the informed consent discus-

sion using terms and concepts that their patients

understand. It is equally critical that physicians

take the time to assess patients’ level of under-

standing at level stages of the consent process.

There are several approaches to ensuring

patients’ comprehension, including methods in

which physicians are actively engaged in

assessing patient recall and understanding [27].

Such methods encourage patients to ask

questions about their condition and about how

the proposed procedure relates to it. Through a

process of active listening and engagement in the

informed consent process, physicians can pin-

point informational areas that could benefit

from greater clarity and dispel misunderstanding

before the procedure takes place.

Voluntariness

Valid informed consent can only be obtained

through the voluntary authorization for a proce-

dure by a patient. Coercion, manipulation, threat

of force, harm, or access to treatment are all

factors that are incongruous with the concept of

informed consent. These are egregious behaviors

that rarely emerge in their true form in the thera-

peutic relationship. However, there are other

subtle influences that can affect the counseling

process and have an unintentional impact on the

patient’s voluntary decision-making ability.

For instance, a physician’s bias toward a particu-

lar course of therapy may manifest during the

informed consent process in the ways the

advantages and disadvantages of a procedure

are described. This can be driven by conflict of

interest, increasingly recognized as a factor that

can influence how physicians present and discuss

medical options [28]. Conflict of interest can

take several different forms, including influence

from medical device manufacturers or the desire

of the physician to learn and integrate a new

procedure or surgical device into his or her

practice. To avoid individual bias or placing

undue pressure on the patient toward one treat-

ment path or another, physicians should be aware

of their own biases prior to counseling patients

and have the interest and well-being of the patient

as their primary goal in the informed consent

process. This may include encouraging disclosure

of an identified personal bias in regard to one path

or another that may be appropriate given the

circumstances, such as lack of familiarity or expe-

rience with the office-based procedure.
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In the Office: Practical Clinical
Challenges to Informed Consent for
Outpatient Gynecologic Surgery

Sedation for Outpatient Procedures

One of the advantages to outpatient procedures is

that they can be done without the use of general

anesthesia. Despite the avoidance of general anes-

thesia, patients may still require a form of pain and

symptommanagement, both for their own comfort

and also to optimize safety during the procedure.

Oftentimes, adequate analgesia can be achieved

by using oral anti-inflammatory medications

and/or a paracervical block. However, for some

patients, narcotics or anxiolytics may be needed to

provide more effective pain control or alleviate

anxiety, respectively. To maximize effectiveness,

these medications are usually recommended to be

taken prior to the procedure. Based upon the dose

of these medications and an individual’s response

to them, some patients will experience a degree of

central nervous system depression. This, in turn,

may affect their decision-making capacity, specif-

ically limiting their ability to acquire information

material to the procedure and/or postop period and

process it in a way so as to provide informed

consent.

If oral analgesics or anxiolytics are to be used

during the procedure, steps should be taken to

ensure the patient is able to participate in the

informed consent procedure. For these situations,

physician should consider obtaining informed

consent prior to the administration of the

medications, either during a separate clinical

visit or earlier during the day of the procedure.

In this way, the performing physician can be

confident that the patient has the faculties to

participate in the informed consent process

prior to the outpatient procedure.

Limited Experience with a New Device
or New Procedure

The integration of outpatient gynecologic

procedures into clinical practice requires the

physician to acquire new knowledge and skill

sets. In some instances, this will include learning

how to operate with a new instrument or surgical

device for which the physician may not yet

have experience with in either the outpatient or

the operating room setting. In others, the physi-

cian may have experience with the equipment or

device in the operating room but not yet in the

unique circumstances of outpatient procedures.

As the aim of the informed consent process is

for the patient to provide informed and voluntary

authorization for a specific procedure, both

situations must be adequately addressed in the

preoperative counseling period.

Physicians can optimize the patient’s informed

consent process by sharing their personal experi-

ence with the recommended outpatient procedure

so that the patient can be best prepared to make an

informed choice about the procedure and where it

is performed. In terms of the utilization of new

devices or instruments, counseling as part of the

informed consent process should include some

insight into individual experience with the device

and reasons for selecting the recommended proce-

dure over another, as such information is central to

the patient’s ability to weigh the risks, benefits,

and alternatives of available medical options. This

also requires the physician to be familiar with

efficacy and safety data about the device and to

be prepared to discuss their clinical opinions about

how the recommended procedure is superior to

other outpatient or operating room options.

Conclusion

The availability of office-based gynecologic

procedures presents a new and important thera-

peutic option for patients. A key aspect to

patients’ decision-making regarding undergoing

a procedure in the office is their ability to access

a scientifically accurate and balanced represen-

tation about its use and applicability to their

health. Physicians can ensure their patients

have the ability to make informed choices by

supporting an effective informed consent pro-

cess. As physicians acquire new surgical skills

to perform office-based procedures, it will also

be important for them to become familiar with

the informed consent process for the procedure
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in order to support the ability of patients to make

meaningful and informed choices about their

reproductive healthcare.
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Anesthesia and Analgesia for Office
Gynecological Procedures 4
Nicholas Marcanthony, Sharon Marcanthony, and Englok Yap

Effective anesthetic coverage with regional anes-

thesia for any procedure involves a fundamental

knowledge of several key ideas. The following

key ideas will be addressed in this chapter as

they pertain to common gynecological office

procedure:

• Local anesthetics and the means to which they

can be augmented

• Anatomy and innervation of the operative

area

• Proper equipment and techniques for the

procedure

• Familiarity with and availability of proper

safety equipment and medications needed if

complications arise

Local Anesthetics

Local anesthetics’ primary mechanism of action

is via blockage of voltage-gated sodium channels

on the internal side of a cell membrane. The

major divide in local anesthetics is based on

chemical structure; amide versus esters. All

locals have a lipophilic end (usually a benzene

ring) and a hydrophilic end (usually a tertiary

amine). The intermediate chain between these is

either an amide or ester [1]. All of the locals used

in office practice for gynecology are amide

locals. Whether amide or ester, their chemical

structure is such that local anesthetics are weak

bases [BH+] [2].

The three primary properties of a local anes-

thetic are potency, onset, and duration. Potency

of a local anesthetic is directly related to its lipid

solubility. Both potency and lipid solubility

increase with molecular size.

Onset of action is different from potency. The

length of time it takes for a local anesthetic to

start taking effect is based on the pKa of the local.

The greater the relative concentration of the

nonionized form [B] compared to the ionized

form [BH+], the faster the onset, as only the

non-charged particles can readily enter the cell

through the cell membrane. As mentioned ear-

lier, the receptor for the local anesthetic is on the

interior side of the cell membrane. The clinical

significance of this is that the anesthetic must

enter the cell prior to any onset of action. There-

fore, any hindrance to this will delay the effect.
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In short, the closer the pKa is to the physiological

pH, the faster the onset. It should also be noted

that the addition of a buffered solution, like

sodium bicarbonate, is advantageous in clinical

practice because it will hasten the onset of action.

As a secondary benefit, the patient may experi-

ence less pain with injection due to the more

neutral nature of the solution (Fig. 4.1).

Duration of action is more multifactorial. The

degree of protein binding of the local anesthetic

involved is amain component. Lipid solubility and

blood flow also play important roles (Table 4.1).

It is also important to understand that not all

nerves are equally affected by local anesthetics.

Several factors come into play when determining

a nerve’s sensitivity to locals. These include axo-

nal diameter, degree of myelination, and classifi-

cation of nerve (i.e., Aα, Aβ, C, etc.). Clinically,

this is manifested by a patient’s loss of tempera-

ture and pain sensorium, while still maintaining

proprioception, pressure awareness, and motor

function [1].

The properties of local anesthetics can also be

improved on and augmented. Vasoconstrictors,

most commonly epinephrine, vasopressin, and

phenylephrine, have been used in conjunction with

locals to decrease vascular absorption and thereby

increase the duration, improve overall quality, and

decrease toxicity [1, 2]. Multiple other medications

have been added as well, including clonidine,

dexamethasone, and dexmedetomidine [2]. Specific

adjunct will be discussed later with each particular

regional block.

Use of local anesthetics necessitates that a

provider be familiar with the complications that

can arise with their use. These would include

Extracellular Voltage Gated Na channel

Intracellular

BH+: Water soluble, ionized form
B: Lipid soluble, unionized form

Lipid bilayer

H+ +  B

BH+   B  + H+

BH+

Fig. 4.1 Receptors for local anesthetics: only the nonionized form of the local can cross the cell membrane, but it is the

ionized form that binds to the intracellular receptor

Table 4.1 Basic clinical properties of common local anesthetics

Generic (trade)

Potency/lipid

solubility [2]

pKa (onset)

[1, 2]

Protein binding

(duration of action) [1, 2]

Amides

Bupivicaine (Marcaine) High 8.1 (5 min) High (~2–4 h)

Lidocaine (Xylocaine) Moderate 7.8 (<2 min) Moderate (0.5–1 h, 1.5–2 h

with 1:200,000 epi)

Mepivacaine (Carbocaine) Moderate 7.6 (3–5 min) Moderate (0.5–1.5 h)

Ropivacaine High 8.1 (5 min) High (~2–4 h)

Esters

Chloroprocaine (Nesacaine) Low 9.0 (<2 min) Low (0.5–0.75 h)

Tetracaine (Pontocaine) High 8.2 (3–10 min) Mod-high (2–3 h)
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vasovagal response, toxicity, anaphylaxis, acci-

dental intravascular injection, methemoglobine-

mia, and drug interactions.

Local anesthetic toxicity is a rare but serious

complication of regional anesthesia. It is most

often related to the local agents potency: the

more potent the anesthetic, the greater the risk

of toxicity [2]. There is a wide degree of toxicity

from mild to severe to life threatening. Causes

can include incorrect dosage (see Table 4.2), poor

hepatic clearance, accidental intravenous injec-

tion, or worse, accidental intra-arterial injection.

As with most procedural complications, early

recognition of symptoms and rapid intervention

are paramount (Table 4.2).

The central nervous and cardiovascular

systems are particularly susceptible to the effects

of local anesthetic toxicity [2]. The nervous sys-

tem is usually the first to be affected. Classic

symptoms include circumoral numbness, dizzi-

ness, and tinnitus. This is followed by an excit-

atory phase where the patient demonstrates

restlessness, agitation, or a sense of impending

doom. Finally, if the case is severe enough, an

inhibitory phase can be seen where the patient

becomes drowsy, unconscious, and may eventu-

ally produce tonic-clonic seizures.

As a rule, due to local anesthetics’ nature as a

sodium channel blocker, they all can have a

profound effect on the cardiac muscle. In gen-

eral, the more lipophilic a local is the greater the

risk for cardiotoxicity [2]. Alterations in intrinsic

cardiac electrical physiology can produce brady-

cardia. Increased dosages can lead to heart block

and hypotension. Cardiovascular collapse can

occur. However, it should be noted that the

level of local anesthetic needed to produce a

cardiovascular arrest is approximately three

times the level needed to produce a seizure.

One additional benefit to regional anesthesia

is that local anesthetics have relatively few drug

interactions with other medications. However, it

is important to note that local anesthetics do

interact with each other, especially in terms of

their toxicity. Local anesthetic toxicities are

additive. For example, if a 50 % maximum dose

of bupivicaine is used with a 50 % maximum

dose of lidocaine, then the patient would be at

100 % the maximum allowed dose. Also, it is

important to remember that amide locals are

metabolized by the liver. Patients taking

medications that alter the P450 system or with

liver disease are at increased risk for toxicity and

side effects [2]. The American Society of

Regional Anesthesia and Pain Medicine

(ASRA) has summarized all current literature in

local anesthetic toxicity and produced guidelines

for its treatment [3]. Some key points of the

guidelines include:

• Call for help early

• Early airway management

• Seizure suppression with benzodiazepines if

necessary

• Avoid vasopressin, calcium channel blockers,

and beta blockers

• Reduce initial epinephrine doses to <1 μg/kg
• Treat with 20 % Lipid Emulsion Therapy

(1.5 mL/kg bolus followed by 0.25 mL/kg/

min infusion)

Drug allergies and anaphylactic reactions to

local anesthetics are rare. They are more com-

mon with the ester locals. The esters are broken

down in the blood by pseudocholinesterase. Para-

aminobenzoic acid is a metabolite of this process

and has been determined to be the true source of

allergic reactions in most patients diagnosed with

a local anesthetic allergy [1]. Because of this

there is no cross-reactivity to amide in terms of

anaphylaxis. True allergies to amide locals are

Table 4.2 Maximum safe dosage of local anesthetics

by weight

Local anesthetic Maximum dose (mg/kg) [2]

Esters

Chloroprocaine 12

Cocaine 3

Procaine 12

Tetracaine 3

Amides

Lidocaine 4.5 (w/o epinephrine),

7 (w/ epinephrine)

Bupivacaine 3

Ropivacaine 3

Mepivacaine 4.5 (w/o epinephrine),

7 (w/ epinephrine)

Prilocaine 8
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exceedingly rare and have been associated with

the preservative paraben, not the local itself.

Methemoglobinemia is a known possible

effect of the use of prilocaine or benzocaine

(common in anesthetic sprays). Symptoms

include dyspnea, cyanosis, and altered mental

status. Treatment of severe cases includes meth-

ylene blue 1–2 mg/kg [2].

Because of the possible complications, it is

important that all necessary equipment be made

available prior to any regional nerve block. In

addition to the materials needed for the block

itself, these items should always be present [4]:

• A thoroughly evaluated and consented patient

• A practitioner experienced with the technique

to be used

• Appropriate monitoring of the patient, i.e.,

cardiac monitoring, blood pressure, pulse

oximetry, and temperature

• Airway supplies including nasal cannulas,

self-inflating bag-mask devices, and emer-

gency airway equipment

• Suction equipment

• Intravenous cannulation equipment

• Resuscitation cart with appropriate

medications and cardiac defibrillator

Paracervical Block

Anatomy

Cervical innervation is derived from T11 to T12.

Pain from cervical dilation is carried through

parasympathetic fibers running with the cardinal

ligament and uterine vessels. Pain associated

with uterine contractions is transmitted via sym-

pathetic nerve fibers in the hypogastric nerve and

superior hypogastric plexus into the posterior

roots of the spinal cord at their respective

levels [5].

A paracervical block is aimed at interrupting

these pathways by blocking nerve transmission at

the level of the inferior hypogastric plexus [5]. It

is located in the uterosacral ligament on either

side of the cervix in the lateral vaginal fornices.

Because of this, paracervical blocks may be

utilized in any procedure in which cervical

manipulation, dilatation, biopsy, or ablation is

planned.

Solution

As with any nerve block, choosing the correct

local anesthetic is an important decision. For the

purpose of office gynecological procedures,

many combinations are possible. Lidocaine 1 %

is a standard for most blocks that require anes-

thesia for less than 1 h. However, any of the

longer acting locals previously discussed can be

used for procedures that are expected to last

longer or requiring continued post-procedural

pain relief. A good office solution typical

includes a local, a vasopressor, and a buffer (typ-

ically sodium bicarbonate). The following mix-

ture can be used for paracervical blocks in office:

• 50 mL of lidocaine 1 % (mepivacaine 1 % is

also a good choice if anesthesia is needed for

long procedures)

• 0.25 mL of epinephrine 1:1,000 (final concen-

tration of 1:200,000)

• 5 mL of 8.4 % sodium bicarbonate

Equipment

1. One 22 or 25 gauge Quincke spinal needle

2. One 20 mL syringe for injection (larger syrin-

ges are not recommended as more force is

exerted during the block)

3. Sterile towels and sponges

4. Sterile prep of choice (Note: Items 2–4 usu-

ally will be found in a standard block tray)

Procedure [5, 6]

1. Internally and externally prep and drape your

patient in your standard sterile fashion.

2. If a tenaculum will be used for cervical

manipulation, the needle is inserted into the

cervical stroma at the 12 o’clock position and

a small amount (<2 mL) is superficially

injected, prior to the tenaculum being applied

to the cervix (Fig. 4.2).
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3. Next the needle is inserted about 1 cm into the

cervical stroma at the 4 o’clock position at the

cervicovaginal junction.

4. Careful aspiration for blood on the syringemust

be done prior to injection. If blood is obtained

the needle should be withdrawn or advanced

1–2 mm until blood is no longer noted.

5. Inject 10–15 mL of local solution.

6. The needle should be removed and steps 3–6

should be repeated for an injection at the

8 o’clock position.

7. Wait an appropriate amount of time prior to

beginning your procedure. Lidocaine with epi-

nephrine will have an onset of action of less

than 2min (for other locals, refer to Table 4.1).

Tips

1. Depending on the amount of uterine

descensus, a shorter needle rather than a spi-

nal needle may be easier to administer the

anesthetic.

2. Aspirate your syringe several times through-

out the course of your injection, particularly at

the onset, halfway, and conclusion of injec-

tion. This will confirm that your needle has

not moved during the block.

3. Do not aspirate back on your plunger more

than a couple mL’s. Over-aggressive aspira-

tion can produce negative pressure and col-

lapse blood vessels to produce a false

negative. This would lead to inadvertent intra-

vascular injection.

4. Some physicians believe in divided doses on

each side. This would lead to a total of four

injections. Five milliliters each at 3, 5, 7, and

9 o’clock, or alternatively at 5 mL each 2, 4, 8,

and 10 o’clock. Regardless of which approach

is taken, the inferior hypogastric plexus and

ganglia are blocked [5]. Technically, the 2, 4,

8, and 10 o’clock approach should be termed a

uterosacral block. This, however, is purely

semantics.

5. There is also dispute over the depth of which

the needle should be advanced [5, 6]. The

classical technique of 1–1.5 cm was described

above. New techniques, particularly those

with the divided dose technique, make their

depth anywhere from 0.3 to 0.7 cm.

Fig. 4.2 Correct needle

insertion sites for a

paracervical block
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Several studies have tried to address these

differences between techniques, depths, local

anesthetic agent choice, and its concentration.

Results have varied widely from no difference

[7, 8] to significant difference [9–11]. Most of

the studies that have shown no difference allowed

relatively little to no time between injection and

the beginning of the procedure. This fact reiterates

the importance of understanding the local

anesthetics and their pharmacological properties.

Complications

The most common complaint for paracervical

blocks is pain upon initial insertion of the needle.

This is simply a fact of doing regional anesthesia.

For all but the simplest of in-office procedures,

the benefits of the “pinch” far exceed the risks.

However, complications can occur. Following

a paracervical block, prolonged blockage or

neuritis may occur. Prolonged blockage is usu-

ally a result of either too great a volume being

injected or patient-specific pharmacokinetics.

Neuritis is more often related to trauma to the

nerves. Neuritis usually resolves in 1–2 weeks

but has been known to linger for as long as 6

months [5].

Parametrial hematoma is another possible

complication of a paracervical block. Usually, it

requires no treatment. However, if neurological

or vascular impairment is noted, incision and

drainage may be needed [5].

Also, paracervical blocks done on the parturient

have known associations with fetal bradycardia,

fetal distress related uteroplacental insufficiency,

inadvertent fetal injection, and death. For these

reasons, paracervical blocks are not commonly

used on pregnant patients anymore [2].

Intracervical Block

Anatomy

Intracervical blocks will block the same pain

pathway as was described for the paracervical

block. For this reason, intracervical blocks

can be used for any procedure for which

a paracervical block is indicated. Several

studies have attempted to determine which

block is superior for analgesia. While

paracervical has been shown to provide

good analgesic coverage [12], other blocks,

such as the intracervical block, have been diffi-

cult for researchers to evaluate due to wide

variations in techniques [13]. The anatomical

differences in position for the block are noted

in Fig. 4.3.

Solution

The same solutions used for paracervical blocks

can be used with intracervical. Again, a good

mixture for office procedures planned for less

than 1 h is:

• 50 mL of lidocaine 1 %

• 0.25 mL of epinephrine 1:1,000 (final concen-

tration of 1:200,000)

• 5 mL of 8.4 % sodium bicarbonate

Fig. 4.3 Site comparison for paracervical, intracervical,

and topical placement
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Equipment

1. One 20-gauge needle (larger bore needle nee-

dled to compensate for the increased resis-

tance of the cervical stroma)

2. One 20 mL syringe for injection (larger syrin-

ges are not recommended as more force is

exerted during the block)

3. Sterile towels and sponges

4. Sterile prep of choice (Note: Items 2–4 usu-

ally will be found in a standard block tray)

Procedure [5, 6]

1. Internally and externally prep and drape your

patient in your standard sterile fashion.

2. The needle is inserted about 1 cm into the

cervical stroma at the 12 o’clock position

(Fig. 4.4).

3. Careful aspiration for blood on the syringe

must be done prior to injection. If blood is

obtained the needle should be withdrawn or

advanced 1–2 mm until blood is no longer

noted.

4. Inject 5 mL of local solution.

5. The needle should be removed and steps 4–8

should be repeated for an injection at the 3, 6,

and 9 o’clock positions around the cervix.

6. Wait an appropriate amount of time prior to

beginning your procedure depending on the

local anesthetic used.

Tips

1. Aspirate your syringe several times through-

out the course of your injection, particularly at

the onset, halfway, and conclusion of injec-

tion. This will confirm that your needle has

not moved during the block.

2. Do not aspirate back on your plunger more

than a couple mL’s. Over-aggressive aspira-

tion can produce negative pressure and col-

lapse blood vessels to produce a false

negative. This would lead to inadvertent intra-

vascular injection.

3. Alternative techniques are also used in clini-

cal practice. One such technique involves

injections at the 4 and 8 o’clock positions as

Fig. 4.4 Correct needle

insertion sites for an

intracervical block
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described above. However, only 2 mL are

injected at the 12 o’clock position and 5 mL

are injected at the 6 o’clock position at the

cervicovaginal junction (as described in the

paracervical block section).

Complications

All of the complications associated with

paracervical blocks have also been associated

with intracervical blocks, including toxicity,

prolonged blockade, neuritis, infection, and

hematoma. All of the same precautions and mon-

itoring should be applied when evaluating

patients undergoing intracervical blocks.

Pudendal Block

Anatomy

Sacral nerve roots from S2, S3, and S4 are the

origins of the pudendal nerves. Sensorium to the

areas of the perineum, rectum, inner thighs, and

female genitalia are covered by these nerves.

They exit bilaterally via the greater sciatic fora-

men and traverse between the sacrospinous liga-

ment and the sacrotuberous ligament [5]. While

more commonly used during labor on parturient

patients, pudendal nerve blocks are an option for

patients with perineal pain, biopsies, or

excisions. As with the other nerve blocks that

have been discussed, there are several

techniques, including the use of ultrasound [14]

and nerve stimulators [15–17], for its placement

exists. The technique for transvaginal adminis-

tration and for transperineal will be described

below (Fig. 4.5).

Solution

As always, the length of the procedure

determines the appropriate anesthetic solution.

For the purpose of an in-office procedure, the

previously described solution of lidocaine 1 %,

epinephrine, and bicarbonate is likely to be suffi-

cient, so long as post-procedural pain relief is not

needed. Mepivacaine 1 % is a good choice for

prolonged office blockade. Another example

would be the use of tetracaine 0.15 % with epi-

nephrine 1:200,000 for a prolonged block for

labor [5].

Equipment (Transvaginal)

1. Iowa trumpet (15 cm) (Fig. 4.6)

2. One 20-gauge 15 cm needle

Fig. 4.5 Correct insertion

sites for a pudendal block
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3. One 20 mL syringe for injection (larger syrin-

ges are not recommended as more force is

exerted during the block)

4. Sterile towels and sponges

5. Sterile prep of choice (Note: Items 2–5 usu-

ally will be found in a standard block tray)

Procedure (Transvaginal) [5]

1. Internally and externally prep and drape your

patient in your standard sterile fashion.

2. For a block performed on the patient’s left

side, the practitioner’s left index and middle

fingers are inserted vaginally and palpated

the ischial spine.

3. Your needle guide of choice is directed 1 cm

medial and posterior to the ischial spine.

4. The 20-gauge 15 cm needle is inserted

through the guide and comes to rest on the

vaginal mucosa.

5. The needle is slowly advanced through the

mucosa until it passes through the

sacrospinous ligament with a “pop” (total

depth is 1.3–1.5 cm).

6. Careful aspiration for blood on the syringe

must be done prior to injection. If blood is

obtained the needle should be withdrawn or

advanced 1–2 mm until blood is no longer

noted.

7. Inject 10 mL of local solution.

8. Steps 4–7 should be repeated on the contra-

lateral side if the procedure is bilateral.

9. The needle guide and needle should be

removed.

10. Wait an appropriate amount of time prior to

beginning your procedure depending on the

local anesthetic used.

An optional way to perform this procedure is to

infiltrate the area 1–2 cm lateral and parallel to

the labia majora from the middle of the labia to

the mons pubis. This will block the ilioinguinal,

iliohypogastric and genitocrural nerves that

innervate the superior half of the labia

majora [5].

Tips

1. Aspirate your syringe several times through-

out the course of your injection. Particularly at

the onset, halfway, and conclusion of injec-

tion. This will confirm that your needle has

not moved during the block.

2. Do not aspirate back on your plunger more

than a couple mL’s. Over-aggressive aspira-

tion can produce negative pressure and col-

lapse blood vessels to produce a false

negative. This would lead to inadvertent intra-

vascular injection.

3. The ischial spine, not the tuberosity, is the

landmark that needs to be located. The spine

lies posterior to the tuberosity.

Equipment (Transperineal)

1. Iowa trumpet or Kobak instrument (15 cm)

2. Two 22-gauge 10 cm needle

3. One 25-gauge needle (for skin infiltration)

4. One 20 mL syringe for injection (larger syrin-

ges are not recommended as more force is

exerted during the block)

5. Sterile towels and sponges

6. Sterile prep of choice

7. Sterile marking pen (Note: Items 3–7 usually

will be found in a standard block tray)

Procedure (Transperineal) [5]

1. Prep and drape your patient in your standard

sterile fashion.

2. With your sterile marking pen, place bilat-

eral “X’s” over the inferior medial border of

the ischial tuberosities.

Fig. 4.6 Iowa trumpet
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3. Place a skin wheal at both “X’s” with 1 %

lidocaine.

4. The practitioner’s non-dominate index finger

is inserted rectally.

5. The 22-gauge 10 cm needle is inserted

through one of the wheals and is guided by

the non-dominate index finger to the ischial

tuberosity (2.5–4.0 cm deep).

6. Careful aspiration for blood on the syringe

must be done prior to injection. If blood is

obtained the needle should be withdrawn or

advanced 1–2 mm until blood is no longer

noted.

7. Inject 5–10 mL of local solution on the lat-

eral side of the tuberosity. This should anes-

thetize the inferior pudendal nerve.

8. With the non-dominate index finger again

serving as a guide, the needle point is guided

to the medial aspect of the tuberosity.

9. Careful aspiration is done again as described

above.

10. Inject 5–10 mL of local solution on the lat-

eral side of the tuberosity where branches of

the pudendal nerve are often located.

11. Advance the needle point 2.5 cm past the

tuberosity, aspirate, and inject 5–10 mL of

local solution. Take care as the pudendal

artery and vein travel here.

12. Guide the needle to the posterior spine of the

ischium.

13. Palpate the sacrospinous ligament and insert

the needle. It will give a “pop” when the

needle is through. Advance 0.5 cm.

14. Aspirate and inject 5–10 mL of local

solution.

15. Steps 5–14 are repeated for the opposite side

if the procedure is bilateral.

16. Optional-infiltrate the area 1–2 cm lateral

and parallel to the labia majora from the

middle of the labia to the mons pubis. This

will block the ilioinguinal, iliohypogastric,

and genitocrural nerves that innervate the

superior half of the labia majora.

17. Wait an appropriate amount of time prior to

beginning your procedure depending on the

local anesthetic used.

Tips

1. Aspirate your syringe several times through-

out the course of your injection, particularly at

the onset, halfway, and conclusion of injec-

tion. This will confirm that your needle has

not moved during the block.

2. Do not aspirate back on your plunger more

than a couple mL’s. Over-aggressive aspira-

tion can produce negative pressure and col-

lapse blood vessels to produce a false

negative. This would lead to inadvertent intra-

vascular injection.

3. During Step 11, be careful to avoid intravas-

cular injections, particularly into the pudendal

artery and/or vein.

4. Double glove for the procedure. It will save

time and reduce contamination between the

parts of the procedure.

Complications

Pudendal neuritis is a rare, but known complica-

tion of pudendal nerve blocks. Similar to other

types of neuritis, it is usually self-limiting and

will resolve in less than 2 weeks. Hematomas of

the parametrium are again possible as well. Sci-

atic nerve blockage may be noted after a puden-

dal block. Rectal puncture is possible using

either transperineal or transvaginal. However it

is more common with the transperineal. Because

of the small gauge of the needle used, any

sequela from the puncture, like fistula, is

extremely rare [5]. Care should be taken to

immediately change needles if rectal puncture is

noted.

Topical Anesthetics

Topical anesthetics applied by way of sprays,

gels, or creams have been studied with mixed

results. Sprays on the ectocervix have proven to

be ineffective for pain caused during biopsies

[18]. However, they can lessen the pain caused
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by placement of the tenaculum [19]. The effec-

tiveness of topical anesthetics for cervical canals

has varied from study to study, some showing no

difference [19] from placebo while others

showed significant reductions [20, 21] in pain.

Conclusion

Regional blocks can improve patient satisfaction

and decrease the pain associated with many

gynecological procedures that are done in an

office setting. However, for effective anesthesia

to be administered many factors come into play.

An understanding of local anesthetics is

needed for any regional technique to succeed. A

practitioner must have a firm grasp on how the

medications work, how they can be augmented,

and how they will affect the patient.

The proper block needs to be chosen for an

appropriate procedure. A working knowledge of

the anatomy of the nerve or nerves needing to be

blocked is a necessity, as well as an understand-

ing on what to expect as a result of blocking

those nerves.

For a regional block to be done safely in an

office setting, the proper equipment and person-

nel must be readily available to manage any

complications. While complications with the

blocks discussed in this chapter are rare, prepara-

tion and vigilance will ensure safe and appropri-

ate management of all patients.

Analgesia and Sedation for Office-
Based Gynecologic Procedures

Sedation and analgesia for outpatient procedures

in the Gynecology offices provide two main

benefits. It allows patients to undergo potentially

unpleasant procedures by relieving anxiety and

pain. It also optimizes the technical aspect of the

procedure for the gynecologist by minimizing

patient movement and discomfort.

There is a well-defined continuum of sedation

depth that has been developed by the American

Society of Anesthesiologists. For office-based

procedures, moderate sedation/analgesia or less

will usually suffice. Moderate sedation, other-

wise commonly known as “conscious sedation,”

is a drug-induced depression of consciousness

during which patients respond purposefully to

verbal commands, either alone or accompanied

by light tactile stimulation. No interventions are

required to maintain a patent airway and cardio-

vascular function is usually maintained [22].

Deep sedation/analgesia is a drug-induced

depression of consciousness whereby patients

cannot be easily aroused but respond purpose-

fully after repeated or painful stimulation. These

patients may need assistance in maintaining a

patent airway as the ability to independently

maintain ventilatory function may be impaired.

Cardiovascular function is usually unaffected

[22].

As it is not possible to always predict how a

patient might respond to sedative medications,

practitioners intending to attain a targeted level

of sedation or analgesia have to be able to rescue

patients whose sedation level has become deeper

than intended. For moderate sedation, this

translates to the ability to treat hypoventilation

or manage a compromised airway in a patient

who responds purposefully only after repeated

stimulation. Deep sedation should therefore

only be performed by practitioners qualified to

conduct general anesthesia.

There are several components to office-based

anesthesia that, if optimized, will increase the

likelihood of satisfactory sedation and decrease

the likelihood of adverse outcome. The process

of sedation can be subdivided into three main

parts: “pre-procedure,” “intra-procedure” and

“post-procedure.” All three parts play an equally

important role in patient safety.

Pre-procedure

Evaluation
A thorough pre-procedure evaluation is essential.

Clinicians administering sedation should be

familiar with the patient’s medical history and

how this might affect the patient’s response to

sedative medications. The evaluation should

include: (1) a review of the major organ systems
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with particular attention to any abnormalities (2)

prior experience with any anesthetic (3) drug

allergies and medications currently taken with

emphasis on potential interaction with sedation

drugs (4) history of smoking, alcohol consump-

tion, and illicit substance use (5) time and nature

of last oral intake.

The clinician should perform a focused physi-

cal examination on the patient undergoing seda-

tion. This should include a review of vital signs,

ascultation of the heart and lungs as well as

evaluation of the airway. Pre-procedure labora-

tory testing should be dictated by the patient’s

medical condition and the pertinence of the

results to sedation.

Contraindications
Sedation in the office setting may be unsuitable

for patients with the following:

– Lack of full mental capacity

– Inability to lie still for the time needed for the

procedure

– Unstable medical condition

– A known or suspected difficult airway

Special Situations
Certain types of patients face an increased risk of

complications related to sedation/analgesia

unless precautions are taken. In patients with

serious underlying medical conditions (ex.

extreme elderly age; severe cardiac, pulmonary,

hepatic or renal disease; drug or alcohol abuse),

pre-procedural consultation with the appropriate

medical specialist should be undertaken. Patients

with significant sedation-related risk factors such

as potentially difficult airway, sleep apnea, or

morbid obesity should be referred to an anesthe-

siologist. In the face of any significant doubt or

medical concern, the procedure should be

performed with the assistance of an anesthesia

provider in an ambulatory surgery center (ASC)

or operating room (OR) setting.

Informed Consent
In addition to the procedural details, appropriate

discussion of the benefits, risks, and alternatives

to the proposed sedation should also be

conducted with the patients. Patients should

always be counseled that sedation or analgesia

will usually relieve most but perhaps not all of

their anxiety and pain. It would also not be

unusual for them to sometimes “feel” parts of

the procedure. A patient who is well-informed

and who knows what to expect during the proce-

dure will be a more satisfied patient. For appro-

priate patients, the option of undergoing the

procedure without sedation should also be con-

sidered [23]. A full overview of Informed Con-

sent may be found in Chap. 3.

Intra-procedure

Monitoring
The response of patients to verbal stimuli when

they are sedated serves as a guide to their level of

consciousness. Spoken responses also indicate

that the sedated patients are breathing. Patients

who only respond to painful stimuli are in a state

of deep sedation that often approaches general

anesthesia and should be treated accordingly.

The primary causes of morbidity associated

with sedation/analgesia are drug-induced respi-

ratory depression and airway obstruction. Moni-

toring of ventilation by direct observation or

continuous ascultation reduces the risks of these

adverse outcomes. Apnea monitoring by detec-

tion of exhaled carbon dioxide is a useful adjunct

that is highly recommended. As ventilation and

oxygenation are distinct physiologic processes,

monitoring oxygenation with the use of pulse

oximetry is not a substitute for monitoring

ventilation.

Pulse oximetry, however, should be used in all

patients undergoing sedation. Early detection of

drug-induced hypoxemia through the use of

oximetry decreases the likelihood of adverse

outcomes such as cardiac arrest and death. In

most instances, hypoxemia is more likely to be

detected by oximetry than by clinical assessment

alone.

Electrocardiographic monitoring should be

used in all patients undergoing deep sedation. It

should also be used for patients with significant

cardiovascular disease who are undergoing mod-

erate sedation. Since it is difficult to always be
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able to predict the precise depth of sedation or

whether a patient might have cardiovascular dis-

ease, EKG monitoring should ideally be applied

to every patient undergoing sedation. Blood pres-

sure should be determined before the start of

sedation/analgesia and at regular intervals there-

after during the procedure.

At a minimum, patients’ level of conscious-

ness, ventilation, oxygenation, and hemody-

namic variables should be assessed and

recorded at the following time periods: (1) before

the start of the procedure (2) after administration

of sedative/analgesic agents (3) at 5-min or less

intervals during the procedure (4) during initial

recovery (5) just before discharge from the

office.

Personnel
A designated individual other than the practi-

tioner performing the procedure should be pres-

ent to monitor the patient throughout the

procedure. During moderate sedation, the indi-

vidual monitoring the patient may assist the

practitioner with interruptible ancillary tasks of

short duration. During deep sedation, the moni-

toring individual should not have any other

responsibilities.

Since the primary complications of sedation

are related to respiratory or cardiovascular com-

promise, the individual monitoring the patient

needs to be trained to recognize these associated

complications. Specifically, training should be

focused towards the following concerns: (1)

potentiation of respiratory depression by con-

comitantly administered sedatives and analgesics

(2) insufficient time intervals between doses of

sedative or analgesic medications possibly

resulting in cumulative overdose (3) and lack of

familiarity with the role of pharmacologic

antagonists for sedative and analgesic agents.

At least one individual qualified in basic life

support (bag-mask ventilation and cardiopulmo-

nary resuscitation) should be present in the pro-

cedure room at all times for both moderate and

deep sedation. For moderate sedation, an individ-

ual with advanced life support skills (including

defibrillation, intubation, and use of resuscitation

drugs) should be immediately available (not

more than 5 min away). For deep sedation, this

individual should be continually present in the

procedure room.

Emergency Equipment
Resuscitative equipment should include a defi-

brillator, appropriately sized equipment of differ-

ent sizes for establishing an airway and providing

positive pressure ventilation, suction, resuscita-

tion drugs as well as pharmacologic antagonists.

These should always be present in the procedure

room when sedation/analgesic is administered.

Having a “sedation cart” in the procedure room

available during these cases is advisable. It

should contain all necessary emergency equip-

ment and should be regularly assessed for medi-

cation expiration and adequacy of supplies.

Commonly Used Pharmacologic Agents

Midazolam
Midazolam is a water-soluble benzodiazepine

that possesses anxiolytic, amnestic, and hypnotic

properties. It does not have analgesic properties

but is able to decrease analgesic requirements

when used in combination with opioids.

Midazolam elevates the seizure threshold; this

is a safety advantage when local anesthetics are

administered. It prevents nausea and vomiting,

and seldom causes cardiovascular depression.

However, significant respiratory depression and

psychomotor impairment may occur, particularly

when used in combination with opioids. Marked

variability in dose-response is also common with

the elderly being especially sensitive.

Midazolam has a quick onset and short dura-

tion of action. A single IV dose of 1–2 mg

produces a peak effect in 2–3 min. Incremental

doses of 0.5–1 mg can also be given every

3–5 min to attain the desired level of sedation.

Midazolam can be given as a continuous infusion

at 1–2 μg/kg/min. The elimination half-life is

1–4 h with overall duration dependent on the

dose and age and/or condition of the patient

(usually 15–80 min). Patients who take

benzodiazepines on a regular basis may require
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a higher initial dose and more frequent redosing

[23].

Flumazenil is a benzodiazepine antagonist

that reverses Midzaolam’s sedative effects. The

initial dose is 0.2 mg IV with repeat dosing every

45–60 s to a maximum of 1 mg if desired effects

are not attained. The duration of action is

45–90 min; as such, resedation can sometimes

occur after this time period has elapsed.

Fentanyl
Fentanyl is an extremely lipid-soluble opioid that

is approximately 100 times more potent than

morphine. It has a very rapid onset, provides

profound analgesia, and has a short duration of

action. Analgesic doses of fentanyl usually do

not affect the cardiovascular system. However,

high doses can sometimes induce bradycardia

which may lead to hypotension and a resultant

decrease in cardiac output. Like all opioids, fen-

tanyl can cause dose-related respiratory depres-

sion which is accentuated when used in

combination with benzodiazepines. Unlike mor-

phine, fentanyl is not associated with histamine

release [23].

Fentanyl is usually given intravenously in

doses of 1–2 μg/kg. It exerts a peak effect within

5 min and typically provides effective analgesic

for approximately 30 min. Fentanyl may be

redosed in increments of 25–50 μg if analgesia

is insufficient. Although it quickly redistributes

to inactive sites, frequent redosing of fentanyl

can lead to saturation of fatty tissue which may

significantly prolong its effects.

Naloxone is an opioid antagonist that reverses

the effects of fentanyl. It is titrated in 0.04 mg

doses intravenously every 2–3 min. Naloxone

can reverse pruritis, nausea, and respiratory

depression. However, it should be used with cau-

tion as it may acutely reverse analgesia and pre-

cipitate a withdrawal syndrome. It can also cause

hypertension, pulmonary edema, and arrythmias.

Renarcotization may occur, possibly requiring

redosing of Naloxone every 30 min.

Morphine
Morphine has a delayed onset and prolonged

duration of analgesic. It can cause histamine

release which may lead to hypotension. These

properties make morphine an inferior choice for

sedation cases in which rapid titration to desired

effect is needed. Morphine used in small doses

towards the conclusion of the case may confer

prolonged post-procedure analgesic if significant

pain is expected after the procedure.

Propofol
Sedation with propofol is classified as deep seda-

tion in most circumstances. Use of propofol may

result in rapid and significant airway and cardio-

vascular compromise. As such, propofol should

only be administered by clinicians qualified to

rescue patients from any level of sedation up to

and including general anesthesia [24].

Post-procedure
Recovery Care

Patients may continue to be at significant risk for

developing complications after the conclusion of

their procedure. Respiratory or cardiac systems

should be monitored as above but awareness of

possible nausea and vomiting should be

addressed and treated. Limiting post-procedural

nausea and vomiting is a documented patient

satisfier [25]. Decreased procedural stimulation,

delayed drug absorption, and slow drug elimina-

tion may contribute to residual sedation and pos-

sibly cardiorespiratory depression in the

recovery period. As such, following sedation/

analgesia, patients should be recovered in an

appropriately staffed and equipped area until

they are near their baseline level of conscious-

ness and are no longer at increased risk of car-

diopulmonary depression. Appropriate discharge

criteria should be established to address these

concerns [24].

Medicolegal considerations mandate that

physicians have evidence that the patient’s dis-

charge criteria have been met. All discharge

instructions need to be signed by the patient and

documented in the medical chart. Patients should

be advised that discharge readiness does not

imply the ability to drive or return to work and

as such, office staff need to be certain that any

patient who has undergone sedation have

designated transportation post-procedure.
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Conclusion

In-office gynecologic procedures can be safely

accomplished with the assistance of regional

anesthesia and sedation in the office setting. Fol-

lowing guidelines from the ASA will allow

gynecologists to select patients who are appro-

priate for surgery in the office setting. A knowl-

edge of both anesthetic properties and of

sedatives is required in order to provide an opti-

mal experience for the patient. Appropriate mon-

itoring as well as pre- and post-procedure

protocols are essential in order to provide a safe

and successful procedure for your patients.
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Basic Gynecologic Procedures 5
M. Jean Uy-Kroh

Abbreviations

ACOG American College of

Obstetricians and Gynecologists

CDC Centers for disease control

EMS/EMB Endometrial sampling/endome-

trial biopsy

I&D Incision and drainage

IUD Intrauterine device

NSAIDs Nonsteroidal anti-inflammatory

drugs

PID Pelvic inflammatory disease

STI Sexually transmitted infections

US MEC United States Medical Eligibility

Criteria for contraceptive use

WHO MEC World Health Organization Med-

ical Eligibility Criteria

Introduction

Despite modern medical advances, the fundamen-

tal principles of gynecology procedures are

remarkably resilient. Whether it is inserting an

intrauterine device (IUD), obtaining a uterine

biopsy, or draining a genital abscess, the tenets

of these treatments endure with time, albeit with

slight variations. This chapter will discuss basic

gynecology office procedures offer clinical pearls

for troubleshooting difficult situations, and review

common procedure related complications.

Intrauterine Device

In 1909, the German physician, Dr. Richard

Richter published the first account of IUDs used

for human contraception. He described inserting a

ring made of silkworm gut into the uterus. In the

1920s, Dr. Ernst Graefenberg of Berlin, made the

silkworm ring “radio-opaque” by winding silver

wire around the ring. Later, he replaced the silk

with a spiral coil made of a copper, nickel, and

zinc alloy. This device became known as the

Graefenberg ring. The IUD ring was extensively

used in England and the British territories but not

in the United States or Europe [1].

Over the ensuing years, IUDs of various shapes

and material modifications were created and

widely used throughout the world. By 1959, 32

different IUD patterns were documented with 20

years of usage and in 20,000 women in Japan.

Plastic IUDs were introduced and heralded for

their ease of insertion, shape retention, and long-

term efficacy and safety [2]. The popular Lippes

Loop, was introduced by American obstetrician

and gynecologist, Dr. Jack Lippes, in 1962.

The Lippes Loop was known for its characteristic

double S plastic loop with a monofilament

nylon string that enabled its easy removal. But

M.J. Uy-Kroh, M.D., F.A.C.O.G. (*)

Department of Obstetrics and Gynecology,

Women’s Health Institute, Cleveland Clinic,

9500 Euclid Avenue, A81, Cleveland, OH 44195, USA

e-mail: uykrohm@ccf.org

J.D. Emery and M.F.R. Paraiso (eds.), Office-Based Gynecologic Surgical Procedures,
DOI 10.1007/978-1-4939-1414-2_5, # Springer Science+Business Media New York 2015

51

mailto:uykrohm@ccf.org


widespread American IUD acceptance and usage

was hampered by IUD related deaths and bacterial

infections from second generation devices, includ-

ing the now infamous Dalkon Shield. Today, addi-

tional barriers that may hinder widespread usage

include decreased patient access to IUDs and

patient misconceptions regarding IUDs. Some

common erroneous beliefs are that IUDs increase

the risk of pelvic infections such as pelvic inflam-

matory disease (PID), IUDs act as abortifacients,

and/or IUDs impair future fertility [3].

Currently, the IUD is the most commonly

used form of reversible contraception in the

world due to its excellent modern safety profile,

outstanding efficacy, and ease of use. IUDs vary

in size, composition, recommended duration,

side effects, indicated usage, and insertion tech-

nique (Figs. 5.1, 5.2, and 5.3). As with initiating

any contraceptive method, it is necessary to pro-

vide thorough patient counseling on alternative

methods, the side effects, complications, benefits,

and risks of initiating IUD usage versus the risk of

accidental pregnancy to the patient’s health and

condition. As one considers IUD placement in the

office, it is essential to remember that the finan-

cial, social, and medical access barriers to IUD

placement are often far greater than the actual

medical contraindications or relative restrictions

of IUD usage for a patient. The policies regarding

the initiation and continuation of IUDs and patient

recommendations are regularly detailed in the

World Health Organization Medical Eligibility

Criteria (WHO MEC) and the United States

Fig. 5.1 ParaGard IUD—

seen with sterile package

contents which include

device, loading

instructions, ringed solid

white insertion rod, and

a measurement guide.

Note the arms bend

downward for loading

Fig. 5.2 Mirena and Skyla IUDs—a side by side com-

parison confirms the construction is very similar other

than the distinguishing flange color, and the handle

piece (not pictured)
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Medical Eligibility Criteria for contraceptive use

(US MEC) [4]. Absolute contraindications to IUD

placement include: pregnancy, active known

uterine infection, uterine or cervical malignancy,

unexplained abnormal bleeding, adverse reaction

to product ingredients, and the inability to place or

retain the device [5].

IUD placement within the confines of the

office is generally well tolerated. On a pain

scale of 1–10, 46 % of women rated a pain

score of 2 or below, and two thirds of the

women had a pain score of 4 or lower. Although

IUD insertion is “well tolerated” it is important

to remember that it still produces pain. Pre-

procedure treatment with nonsteroidal anti-

inflammatory drugs (NSAIDs) is common and

beneficial for reducing bleeding associated with

IUD insertion, but only two treatments—

tramadol (50 mg) and naproxen (550 mg)

administered 40 min prior to insertion have

been proven effective in decreasing pain [6–8].

Paracervical block was proven to decrease pain

associated with cervical manipulation during

hysteroscopy and may provide similar relief for

IUD insertion [9] (Chap. 4). A paracervical block

using 10–20 cc of 1 % lidocaine, is sometimes

performed for patients who are prone to vasova-

gal reaction but the analgesic effect of this pro-

cedure must be weighed against the pain caused

by the injection itself in relation to the pain

produced by IUD insertion alone [10]. And

finally, misoprostol may soften the cervix but

its usefulness in decreasing pain and facilitating

IUD insertion was not supported in four

randomized control trials. Furthermore, some

studies suggest the uterine activity promoted by

misoprostol may worsen post-procedure

cramping and increase the risk of device expul-

sion [11–14].

An IUD may be inserted at any time during

the menstrual cycle but pregnancy should be

excluded prior to insertion. In general, a preg-

nancy test is not necessary if the patient is: using

a reliable form of contraception, in the late fol-

licular phase (cycle day 5–10), or abstinent since

her last menses. For patients with irregular men-

ses, questionable compliance to contraception,

or amenorrhea, a negative pregnancy test is

recommended. Guidelines for recommended

backup contraception, duration, and change

from prior contraception is outlined by the

Centers for Disease Control (CDC) and updated

regularly [15].

Box 5.1: IUD Insertion Procedure

Checklist

Signed informed consent

Patient counseling on procedure, side

effects, post procedure contraception, and

recovery instructions provided

Pregnancy has been excluded

STI screening (either prior to or at the

time of IUD placement for higher risk

patients)

Sterile speculum

Gloves (consider sterile gloves for

Paragard IUD, dependent on provider load-

ing preference)

Antiseptic cleansing solution and large

applicator swabs

Single tooth tenaculum

Uterine sound

Scissors

IUD

� cervical dilator

Fig. 5.3 Mirena and Skyla IUDs—close inspection of

the two devices reveal the similarity that both devices

have upward bending arms. But one can note, the varia-

tion in the outer insertion tube diameter (4.75 mm versus

3.8 mm), the device size discrepancy (32 � 32 mm versus

28 � 30 mm), and finally the identifying silver ring at the

top of Skyla’s vertical stem
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Peri-procedural Complications

Vasovagal reaction—IUD insertion, removal,

and transcervical procedures in general may pro-

voke a vasovagal response. The patient may

experience transient (pre)syncope, nausea, hypo-

tension, diaphoresis, or bradycardia. Should this

occur, terminate the procedure and provide sup-

portive care to the patient. Place her in a supine

position and if necessary, elevate her lower

extremities. If her symptoms persist, consider

placing a paracervical block or removing the

IUD. For the truly refractive vasovagal episode,

atropine (0.4 mg intramuscular injection) may be

given to the patient while assessing for uterine

perforation and intra-abdominal bleeding.

Infection—Active infection or symptoms sus-

picious for infection are clear contraindications

to IUD insertion. For patients who are at low risk

for sexually transmitted infections (STI), the use

of prophylactic antibiotics at the time of insertion

confers no benefit and is not recommended

[16]. An international study did confirm a tran-

sient increased risk of PID due to bacterial

contamination at the time of IUD insertion.

The first 20 days after an IUD is inserted is

the time of greatest infection risk [17]. This

suggests that resultant PID is due to the introduc-

tion of pathogens during device insertion and

underscores the importance of sterile technique.

A retrospective cohort study of 57,000 IUD

insertions revealed that the risk of PID after

device insertion is only 0.54 %. As encouraged

by device manufacturers, many clinicians screen

for gonorrhea and chlamydia in patients based

on their STI risk. According to the CDC,

Box 5.3: IUD Insertion Tips & Tricks

Place the tenaculum on the posterior lip of

the cervix for retroverted uteri.

Slowly and gently close/open the tenac-

ulum to reduce pain.

Quell patient anxiety: a calm and

reassuring professional demeanor can sig-

nificantly reduce patients’ anxiety and fear.

Patients are less likely to perceive increased

pain if they are adequately counseled and

emotionally supported.

If insertion is particularly painful or diffi-

cult due to extreme uterine flexion or

fibroids, consider device insertion under

ultrasound guidance or a post procedure

ultrasound to confirm proper device

placement.

Box 5.2: IUD Insertion Step by Step

Perform a pelvic exam to assess for cervi-

cal motion tenderness, uterine position, or

uterine tenderness

Perform a sterile speculum exam and

inspect the vagina and cervix

Cleanse the cervical portio with antisep-

tic solution

Perform paracervical block if necessary

Slowly and gently grasp the anterior

lip of the cervix with a tenaculum (for

anteverted or mid position uteri) and

place gentle traction to align the cervical

canal with the uterine cavity

Sound the uterus, for patency, noting the

direction of the canal and the uterine

length—gentle cervical dilation may be

required

Load device for insertion (if necessary)

Using sterile technique, introduce the

device through the endocervical canal

with controlled, slow, and steady pressure

Be alert to sudden loss of resistance or

increased uterine length

Deploy device per specific instructions

(Table 5.2)

Remove insertion apparatus

Trim threads to 3 cm

Gently remove the tenaculum

Ensure hemostasis from the tenaculum

site and os

Remove the speculum

Assess the patient’s post-procedure

condition

Schedule 4-week follow-up visit
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the prevalence of chlamydia is highest among

women 14–25 years of age and is approximately

3 %. In addition, the American College of

Obstetricians and Gynecologists defines women

with multiple sexual partners and those younger

than 25 years old as “high risk” for STI. There-

fore, for this group of women, it is advised and

reasonable to perform STI screening on the day

of IUD insertion. Same day screening and inser-

tion increases contraceptive access and decreases

the chance of unintended pregnancy. If an infec-

tion is detected, the patient and her partner

should be treated and the IUD may remain in

place [18].

Perforation—This complication usually

occurs at the time of insertion and is prone to

involve the fundus, lower uterine segment, and

midline posterior wall. Perforation may also

occur remote from IUD insertion as a result of

uterine contractions. These perforations are usu-

ally in a different plane or trajectory of insertion

and more commonly involve the cervix. Perfora-

tion is a rare event occurring in 1 out of 1,000

insertions or less in experienced hands. The risk

of perforation is dependent upon provider expe-

rience and increases with a stenotic cervix,

immobile uterus, and a markedly flexed uterus.

A sudden inappropriate, loss of resistance, severe

patient pain, or a large discrepancy between uter-

ine depth and anticipated uterine length should

trigger an evaluation for perforation. The instru-

ment should be removed gently and the patient

should be observed for hemorrhage. If the

patient’s condition does not improve or there is

a strong suspicion of intraperitoneal injury, swift

surgical evaluation is necessary.

If uterine perforation occurs and the patient

remains stable the clinician has two options: The

procedure may be discontinued and the IUD

inserted on a separate visit. Or, the IUD may

still be inserted at the same visit, but care should

be taken not to follow the previous tract.

Although prophylactic antibiotics have been

proven to be unnecessary for routine IUD

insertion, when perforation occurs, the use of

antibiotics is less clear since the procedure may

have allowed passage of vaginal flora into the

peritoneal cavity. In these instances, doxycycline

(100 mg twice a day for 7 days) with or without

metronidazole (500 mg twice a day for 7 days)

may be considered [19, 20].

Expulsion—Expulsion of a device may occur

even if the device was properly placed. Expul-

sion may be associated with pain and bleeding or

the patient may be completely asymptomatic.

Although it is a common practice to insert IUDs

during a patient’s menses, the expulsion risk

during the first 5 days of a cycle is 5 % compared

to 2 % if inserted during the luteal phase [21].

The risk of expulsion is also greater when IUD

insertion is performed immediately after uterine

evacuation and the uterus is still enlarged [22].

On the other hand, expulsion rates may also

increase with smaller uteri, length less than

6 cm, and with anatomic uterine aberrations.

If an IUD is expelled, consider performing the

second IUD placement under ultrasound guid-

ance. Or, sonographically confirm correct place-

ment immediately afterward, since a patient with

one previous expulsion has a 30 % chance of

subsequent expulsion [23].

Malposition—Ideally, the IUD should be

located in the uterine fundus. Occasionally,

IUDs are malpositioned and are located in the

lower uterine segment or endocervix (versus a

partially expelled IUD that is visible at the exter-

nal os and should be removed), embedded within

the myometrium, or rotated out of the uterine

plane. Prior to removing or replacing the device,

the clinician should note several things includ-

ing: the type of device, if the patient is symptom-

atic and warrants device removal, if the

malpositioned device is still providing effective

contraception, and if the risk of removing the

device, particularly in an asymptomatic patient,

will increase the chance of unintended preg-

nancy. Specifically, there is limited data that

suggests that due to their different mechanisms

of action, malpositioned Copper IUDs within

the endocervix, unlike their levonorgestrol

counterparts [24], do not provide adequate con-

traception. One study noted a malpositioned

Copper IUD located in the cervix is almost 14

times as likely to be associated with concomitant

pregnancy [25]. Therefore, before removing a

malpositioned device and/or inserting a new

5 Basic Gynecologic Procedures 55



IUD, a clinician should assess for pregnancy and

counsel the patient appropriately.

IUD Removal

Removal of an IUD is usually straightforward

and swift. A sterile speculum is placed and

using a ring forceps, the strings are grasped and

used to gently remove the device from the

uterus. Occasionally, removal is more involved.

A sharply flexed uterus can be tricky and may

decrease necessary visualization and access. In

these instances, gentle traction applied with a

tenaculum straightens the utero-cervical junction

and aids in device retrieval. In addition, IUD

strings are sometimes missing or retracted into

the uterine cavity or endocervix. In this case, an

ultrasound may be helpful to confirm that the

device remains within the uterus. If the device

is not seen within the uterus, a plain film X-ray

of the abdomen and pelvis may confirm device

perforation.

Endocervical speculums and endocervical

brushes can be used to visualize the cervical

canal and gently tease the threads outward. Fur-

thermore, IUD hooks are also available and

should be used by experienced clinicians to extri-

cate the device threads. If the device is still

unable to be retrieved flexible or rigid hysteros-

copy can be performed to guide the threads

outward.

Endometrial Sampling

Endometrial sampling (ES) in the office is a

simple, safe, well tolerated, and cost-efficient

method to obtain uterine tissue for histology

diagnosis. As early as the 1920s, in-office endo-

metrial biopsy (EMB) was lauded for the

advantages of avoiding general anesthesia and

allowing the patient to quickly resume her nor-

mal daily function.

The original Novak and Randall curettes are

rigid, metal sheaths with an outer diameter of

4.2–3 mm respectively. The most distal end

contains a small serrated or beveled lateral open-

ing and the most proximal end attaches to an

aspirator that provides suction. In 1968, Jensen

described a modification. Using a rigid 3 mm

cannula attached to 600 mmHg of vacuum suc-

tion, an in-office vacuum-abrasion technique, or

Vabra, aspirator was introduced. Despite the

small outer diameter and apparent effectiveness,

the Vabra device and technique did not gain

widespread office adoption. Significant patient

discomfort and the reliance upon a machine to

Box 5.4: IUD Removal Tips & Tricks

Use a cytobrush or endocervical speculum

to locate “lost” threads.

Ultrasound and pelvic radiographs are

helpful in locating the device position and

location.

Exercise caution when utilizing IUD

hooks.

Flexible hysteroscopy can decrease

time and patient discomfort, and can be

used to produce a portion of the device or

the threads at the external os.

Box 5.5: IUD Removal Procedure Checklist

Signed informed consent

Patient counseling on procedure, side

effects including return to fertility, post

procedure contraception, and recovery

instructions provided

In the event of a partially expelled or a

malpositioned device, confirm that the

patient is not pregnant

Sterile speculum

Ring forceps

Gloves

As needed
– Single tooth tenaculum

– Cytobrush

– Endocervical speculum

– IUD hook

– Ultrasound

– Flexible or rigid hysteroscopy

56 M.J. Uy-Kroh



produce sufficient vacuum suction caused many

clinicians to return to the operating room to per-

form a standard dilation and curettage until a

superior in-office device came to market. Addi-

tional electronic and vacuum syringe devices

were trialed but they too had limited clinical

acceptance [26].

Today, the original curettes and aspirators

have mostly been replaced with flexible,

2–4 mm, plastic pipelles that are very well

tolerated by patients. The newer pipelle biopsy

device is disposable and does not require an

aspirator. Instead, a vacuum is created by

withdrawing the inner piston from the pipelle

cannula. This creates a negative pressure that

draws the endometrial tissue into the pipelle

channel. No additional personnel or equipment

is necessary to perform the simple procedure.

There are a number of pipelle kits available

today—all with varying accessories such as addi-

tional suction syringes, multi-perforated

channels, and even cytology abrasion brushes.

Given the numerous and varied indications for

endometrial sampling, EMB is one of the most

common procedures encountered in a gynecol-

ogy office. The procedure’s efficacy for detecting

malignancy has been investigated numerous

times. Two separately conducted, large

reviews—revealed that EMB has high accuracy

in diagnosing endometrial cancer especially if

the endometrial process is global and if an ade-

quate specimen is obtained. If the malignancy

occupies less than half of the endometrial sur-

face, however, the cancer may not be detected by

a blind, random, cavity sampling. Therefore, the

procedure is more accurate at confirming a uter-

ine cancer diagnosis than excluding an intrauter-

ine malignancy [27, 28]. In summary, if a patient

has a negative EMB result but continues to have

symptoms, further clinical evaluation is

warranted with either saline infusion sonography

or office diagnostic hysteroscopy (Chaps. 6

and 7).

EMB should not be performed in cases of

pregnancy, coagulopathy, or known pelvic infec-

tion. If possible, avoid scheduling a biopsy when

the patient is having heavy uterine bleeding as

this may increase the risk of insufficient tissue

sampling. In addition, EMB can interfere with

an early, undiagnosed pregnancy. Therefore, it

should not be performed more than 14–16 days

after ovulation.

Box 5.6: ES/EMB Procedure Checklist

Signed informed consent

Patient counseling on procedure,

side effects, and post-procedure recovery

instructions provided

Pregnancy has been excluded

STI screening (if needed)

Sterile speculum

Gloves

Antiseptic cleansing solution and large

applicator swabs

� single tooth tenaculum

� cervical dilator

� paracervical anesthetic equipment

EMB pipelle or sampling device

Labeled, sterile pathology container

Box 5.7: ES/EMB Step by Step

Perform a pelvic exam to assess for cervi-

cal motion tenderness, uterine position, or

uterine tenderness

Perform a sterile speculum exam and

inspect the vagina and cervix

Cleanse the cervical portio with antisep-

tic solution

Perform a paracervical block if necessary

If the uterus is highly mobile, slowly

and gently grasp the cervix with a tenacu-

lum and place gentle traction to align the

cervical canal with the uterine cavity

Using sterile technique, introduce the

pipelle/sampling device through the

endocervical canal with controlled, slow,

and steady pressure—cervical dilation may

be necessary, especially in postmenopausal

patients

Be alert to sudden loss of resistance or

increased uterine length

(continued)
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Peri-procedural Complications

Vasovagal reaction, infection, and uterine perfo-

ration are all known complications of EMB.

Vasovagal reaction is treated mostly with sup-

portive care and rarely requires further interven-

tion. Infection following EMB may be associated

Box 5.7 (continued)

Gently advance the sampling device

until resistance is met

Steady the device in one hand, while the

other hand withdraws the inner piston from

the outer cannula. Move the piston to its

maximally extended position—it will

remain attached to the cannula

Rotate the pipelle in a continuous 360�

fashion and observe for tissue or blood to

draw up into the plastic cannula

Continue a rotary motion while slowly

removing the device

Maintain sterile technique and remove

the entire device from the uterus

Expel the biopsy into a sterile formalin or

saline specimen cup by replacing the inner

piston into the cannula, avoid contaminating

the pipelle

Assess tissue sample adequacy and if

necessary repeat the procedure

Gently remove the tenaculum and

ensure hemostasis from the tenaculum site

and os

Remove the speculum

Assess the patient’s post procedure

condition

Schedule 4-week follow-up visit

Box 5.8: ES/EMB Tips & Tricks

Challenging exams

As with most gynecologic procedures,

supportive, patient positioning is key to

any successful procedure. Updated or

specialized examination tables and stirrups

that accommodate patients with large hab-

itus are increasingly necessary and their

value in ensuring patient safety and com-

fort cannot be understated. In addition,

adequate lighting, protective gowning,

and extra-long gloves are sometimes nec-

essary for clinician safety and comfort.

If vaginal tissue dystocia hinders cervi-

cal visualization consider “gloving” a

speculum to create a modified tissue retrac-

tor. Cut the thumb of a sterile glove and

slide it over the arms of the speculum,

allowing the most distal ends of the arm

to be uncovered by the glove. Together,

these techniques usually improve access

and visualization of the cervix.

Avoid moving the pipelle in an in/out

motion as this increases the risk of uterine

perforation.

Instead, rely on the rotational movement of

the pipelle and the vacuum generated by

the internal piston.

Provide emotional assurance to the

patient when/if she expresses discomfort.

If cramping is severe, expeditiously

complete the procedure

Assess the specimen for adequacy

before removing all instruments by

transilluminating clear specimen cups—

mucus and organized blood can be

identified from tissue and can indicate the

need for a second or third pass.

Sometimes less is more

Some patients do not tolerate even a

small speculum or may have anatomy that

makes prolonged speculum positioning dif-

ficult (i.e., an anterior cervix located behind

the pubic symphysis) Once the cervix has

been adequately inspected and cleansed

with antiseptic, remove the speculum,

don sterile gloves, and perform an EMB

by tactile sensation. This technique signifi-

cantly limits patient discomfort.
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with marked uterine tenderness, foul discharge,

and/or fever. The patient should be treated for

endometritis with doxycycline (100 mg twice a

day for 7 days) with or without metronidazole

(500 mg twice a day for 7 days.) Uterine perfo-

ration is rare and has been reported to have

an incidence of 1 or 2 cases per 1,000. Unless

the patient is unstable, supportive therapy is

advocated [29]. Finally, insufficient tissue for

histologic diagnosis can be encountered regard-

less of the type of sampling device employed. In

these instances, further clinical evaluation is

advised.

Bartholin Gland Cyst & Abscess
Treatment

Normally, the Bartholin glands are pea-sized,

non-palpable glands located bilaterally at the 5

and 7 o’clock position of the posterolateral

aspect of the vaginal orifice. The gland drains

into a 2.5 cm long duct and the duct drains into

the space between the hymen and the labia

minora (see Fig. 5.4). Occasionally, trauma,

inflammation, or obstruction of the orifice causes

the ducts to dilate. Many of these dilations range

from 1 to 3 cm in diameter and are commonly

referred to as a Bartholin cyst, although it is

actually an obstructed and dilated duct. An

asymptomatic Bartholin cyst does not require

treatment and is not an infection. One exception

to this is a Bartholin cyst in a 40-year-old, or

older, woman or a woman with Paget’s disease of

the vulva. For these patients, incision, drainage,

and additional biopsy of the gland is

recommended to exclude carcinomas such as

adenocarcinoma and squamous cell carcinoma

[30, 31].

Sometimes, the duct rapidly enlarges over just

a few days and causes significant pain. In addi-

tion, the dilated duct may become infected and

progress to a polymicrobial abscess characterized

by a fluctuant vulvar mass (that may extend past

the vestibular area), severe pain, warmth, tender-

ness, edema and/ or cellulitis (see Fig. 5.5). A

symptomatic Bartholin cyst or an overt Bartholin

abscess requires intervention and this can be

safely performed in the office. Definitive treat-

ment for recurrent duct dilation or abscess forma-

tion is excision of the gland but given the risk of

bleeding and need for adequate anesthesia, this

procedure is usually performed in the operating

room. It is also important to note that unusual or

unremitting Bartholin gland infections warrant

Fig. 5.4 Bartholin gland and duct—the bilateral glands

and ducts are seen in normal anatomic relationship to the

ductal orifice and hymen. The duct is approximately

2–2.5 cm in length and empties into a groove within the

hymen and the labia minora

Fig. 5.5 Bartholin abscess—this 46-year-old patient had

a recurrent, symptomatic right Bartholin abscess and was

seen in the office for intense pain and swelling. Note the

edema, erythema, and distortion of normal anatomy
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further evaluation. Immunocompromised and dia-

betic patients are more susceptible to rare, but life

threatening, necrotizing subcutaneous infections

which require immediate surgical excision and

debridement.

In addition to malignancy, other benign vulvar

masses can be found in the area of the Bartholin

gland and should be considered prior to treat-

ment. The differential diagnosis of these lesions

is listed in Table 5.1. Simple Bartholin gland

cysts do not require antibiotic treatment. For a

cyst that is already draining, warm compresses

and Sitz baths alone can be therapeutic. For

patients affected by recurrent ductal dilation,

abscess, extensive cellulitis, concomitant STI,

pregnancy, immunosuppression, hospitalization,

or increased risk of methicillin-resistant staphy-

lococcus aureus infection, administer dual

treatment with clindamycin (300 mg by mouth

four times a day for 7 days) and amoxicillin–cla-

vulanate (875 mg by mouth two times a day for

7 days) [32]. Antibiotic treatment should be

reevaluated and tailored based on microbiology

findings and correlation with the patient’s clini-

cal condition.

Possible office treatments include: Simple

incision and drainage (I&D) of the symptomatic

cyst, I&D with fistulizing device placement

(such as a Word catheter), for 40-year-old and

older women I&D and gland biopsy, and finally,

marsupialization of the Bartholin duct.

The patient should be re-evaluated if she

experiences persistent bleeding, fever, discom-

fort, or if her cellulitis worsens as these are all

concerning signs and symptoms that require

investigation.

Simple I&D

This procedure may be performed for symptom-

atic Bartholin duct enlargement. It is the fastest

and simplest of all of the options. It provides

immediate decompression of the enlarged duct

but reoccurrence is common.

I&D with Fistula Formation

This procedure is the preferred first line treat-

ment for a painfully enlarged Bartholin duct

since it attempts to not only create, but also to

maintain, a new orifice for the entrapped contents

to drain.

Word catheter placement is the classic and

most extensively reported fistula formation treat-

ment (see Box 5.10). Newer methods have also

been invented that similarly establish a fistulized

tract. The Jacobi ring and dual exit plastic tubing

have been reported to successfully treat Bartholin

pathology [33]. The Jacobi ring was described

in 2005 by Gennis et al. and involves fistulizing

an entry and exit orifice from the abscess.

Table 5.1 Differential diagnosis of vulvar masses in the

Bartholin gland region

Inclusion cysta

Gartner duct cystb

Sebaceous cyst

Fibroma

Leiomyoma

Lipoma

Hidradenomac

Peri-rectal abscess

Skene’s duct cyst

Endometriosis

Canal of Nuck cyst

Necrotizing fasciitis

Malignancy

Droegmemueller W. Benign Gynecologic Lesions. In:

Stenchever M, Droegemueller W, Herbst A, Mishell D,

editors. Comprehensive gynecology. St Louis: Mosby;

2001. p. 233
aThe most common cystic structures of the vagina, usually

located in the posterior or lateral walls of the lower third of

the vagina. They are more common in parous women as

they usually result from birth trauma or gynecologic

procedures and occur when a small island of epithelium is

buried beneath the surface after a procedure. Histologically,

they are lined by stratified squamous epithelium and con-

tain a thick pale yellow substance formed by degenerating

epithelial cells. Due to their contents they are often errone-

ously referred to as sebaceous cysts
bMesonephric in origin, they are usually found in the

lateral vagina
cOriginate from the apocrine sweat glands, they are usu-

ally small, benign, vulvar tumors
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Table 5.2 Comparing IUDsa

IUD

ParaGard Mirena Skyla

Copper TCu380A (see Fig. 5.1) LNg-20 (see Fig. 5.2) LNg-14 (see Fig. 5.3)

Hormone None Levonorgestrol Levonorgestrol

Contains 176 mg of copper

wire with exposed copper

surface of 380 � 23 mm

52 mg 13.5 mg

20 μg/day 14 μg/day declines to 5 μg/day
after 3 years

Device

duration

10 years, may be effective

up to 12–20 yearsb
5 years, may be effective

up to 7 yearsb
3 years

Dimensions 32 � 36 mm 32 � 32 mm 28 � 30 mm

Outer diameter of insertion

tube 4.4 � 0.1 mm

Outer diameter of insertion

tube 4.75 mm

Outer diameter of insertion tube

3.8 mm

Radio-opaque T body barium infused T body barium infused T body barium infused + silver

ring located at the top of vertical

stem is visible by ultrasound

Mechanism

of action

Sterile inflammatory reaction Sterile inflammatory reaction Sterile inflammatory reaction

Copper spermicidal action Thickens cervical mucous Thickens cervical mucous

Thins endometrium Thins endometrium

Reduces sperm capacitation Reduces sperm capacitation

Recommended

uterine cavity

length

6–9 cmc 6–10 cmc No recommendation

Additional

information

Contraindicated (theoretical)

for patients with Wilson’s

disease

Contraindicated in patients

with hormone-sensitive

malignancy and some liver

diseases

Contraindicated in patients with

hormone-sensitive malignancy

and some liver diseases

Ovulation is inhibited in a

minority of women. 45 % of

menstrual cycles were ovulatory

in a 1 year study. In another

study, 75 % of cycles were

ovulatory after 4 years.d

Common uses

other than

contraception

Emergency contraception

within 5 days of unprotected

intercoursee

Heavy uterine bleeding that

has been evaluated (FDA

approval 2009)

None

Endometriosis

Medical management for

poor surgical candidates with

endometrial hyperplasia

Device loading Don sterile gloves or load the

IUD using the sterile, transparent,

plastic packaging as a barrier

Free the ends of the IUD strings

from the base of the handle so

they move freely and the

numbers on the inserter are

facing upward

~Do not move the slider to a
reverse position since the strings
are pre-contained and this
movement will release them
prematurely.

The thread should be preloaded

into the tube

Lift the handle while resting the

device arms against the sterile

package

Bend the arms of the device
downward and secure the tips

into the clear, inserter tube

(for no more than 5 min)

Align the arms in a horizontal

position

(continued)

5 Basic Gynecologic Procedures 61



Table 5.2 (continued)

IUD

ParaGard Mirena Skyla

Copper TCu380A (see Fig. 5.1) LNg-20 (see Fig. 5.2) LNg-14 (see Fig. 5.3)

Ensure the elliptical flange is

in the same horizontal plane

as the arms and slide it to the

sounded uterine length

Advance and hold the green
slider in the most forward “up”

position

Advance and hold the pink slider
in the direction of the arrow in

the most forward “up” position to

draw the insertion tube over the

IUD folding the arms upward
Thread the solid white rod into

the free end of the tube until it

just touches the base of the

loaded IUD and the ringed end

protrudes

Firmly pull the threads

downward to draw the IUD into

the insertor tube, folding the
arms upward, and secure the

threads in the handle cleft

Adjust the flange to the sounded

uterine length

Both the device and solid rod

should be partially contained

within the inserter tube

Adjust the flange to the sounded

uterine length

Device

insertion

Grasp the tenaculum with the

non-dominant hand and apply

traction

Grasp the tenaculum with the

non-dominant hand and apply

traction

Grasp the tenaculum with the

non-dominant hand and apply

traction

Using the dominant hand, insert

the loaded device through the

cervix and gently advance until

the flange abuts the cervix

Using the dominant hand, insert

the device through the cervix

until the flange is 1.5–2 cm from

the cervix

Using the dominant hand, insert

the device through the cervix

until the flange is 1.5–2 cm from

the cervix

This places the device at the

fundus

Do not advance the solid rod or

perforation may occur

Hold the solid white rod steady
to stabilize the IUD at the fundus
and retract the clear tube less
than 1 cm to allow the arms to
expand
Then, advance the clear

insertion tube forward until

slight fundal resistance is met

Hold the insertion tube steady
while completely removing the
solid white rod

Take care not to pull on the

threads and remove the clear

insertion tube

Hold the entire inserter steady
and move only the slider toward
the raised linear notch and wait

10 s for the arms to expand

Then, advance the entire inserter

until the flange abuts the cervix

and fundal resistance is met

This places the device at the

fundus

Hold the entire inserter steady
and move only the slider
completely in the most

“downward” position to release

the IUD

Take care not to pull on the

threads, and remove the inserter

Hold the entire inserter steady
and move only the slider to the

raised linear notch and wait 10 s

for the arms to expand

Then, advance the entire inserter

until the flange abuts the cervix

and fundal resistance is met

This places the device at the

fundus

Hold the entire inserter steady
and move only the slider
completely in the most

“downward” position to release

the IUD and strings

Remove the inserter

Sivin I: Utility and drawbacks of continuous use of a copper T IUD for 20 years. Contraception. 2007;75(6 Suppl):

S70–5. Epub 2007 Apr 16

ACOG Practice Bulletin No. 121: Long-acting reversible contraception: Implants and intrauterine devices. Obstet

Gynecol. 2011;118(1):184–96
aThe three IUDs compared in this chart are notably all T shaped. An Intrauterine Ball (IUB) has a promising new design

that consists of copper spheres that are threaded over a flexible nitinol wire. When deployed through its 3.2 mm outer

diameter insertion tube, the IUB claims to conform to a woman’s uterine cavity in the form of a three-dimensional ball.

An additional hormone eluting IUB of similar design is also being developed. Further trials and testing of the IUB’s

efficacy and safety will determine its place amongst IUDs. Baram I, Weinstein A, Trussell J. The IUB, a newly invented

IUD: a brief report. Contraception. 2014;89(2):139–41
bLong-term reversible contraception: twelve years of experience with the TCu380A and TCu220C. Contraception.

1997;56(6):341–52
cPer Mirena and Paragard prescribing information package insert. Note: expulsion rates are higher when the uterus

sounds to less than 6 cm but is not considered an absolute contraindication. Additionally, on the other end of the

spectrum an IUD may also be inserted postpartum or post termination, or in enlarged uteri
dMirena prescribing information package insert 2/2013
eTrussell J, Ellertson C. Efficacy of emergency contraception. Fertil Control Rev. 1995;4:8–11



A simple I&D is performed in the most gravity-

dependent portion of the enlarged duct. Then,

a thin plastic tubing thread through a long piece

of free suture is introduced through a separate,

more cephalad puncture site. The entire apparatus

is threaded through the duct cavity and exits via

the original I&D site. The tails of the free suture

are then tied together and effectively form a closed

“ring” of tubing. In a small prospective trial the

Jacobi ring was well tolerated and appeared to

have at least equal if not better results than the

standard Word catheter technique [34]. The sim-

plicity of the procedure and the concept of secur-

ing the fistulizing device with a closed ring to

prevent premature expulsion is attractive but a

larger, randomized prospective trial is needed to

adequately assess its efficacy.

Both Word catheter and Jacobi ring removal

at the follow-up visit is easily accomplished by

either deflating the catheter or cutting the free

suture and removing the apparatus from the duc-

tal cavity. Only gloves and a syringe to decom-

press the catheter, or scissors to cut the ring

suture are needed.

There are many advantages to this type of pro-

cedure. Mostly, it provides almost immediate

symptomatic relief for the patient. It also allows

for prophylactic therapeutic intervention. And

finally, it is a quick, efficient office alternative to

other invasive treatments such as marsupialization.

There are two main disadvantages to simple

I&D and fistula formation. The first disadvantage

is irritation and discomfort caused by the

continued drainage and by the catheter or ring

apparatus itself. The procedure also requires the

patient to wear absorbant mini-pads for a

prolonged period to allow epithelialization of

the tract. Second, premature word catheter dis-

placement prior to 4 weeks may occur and may

not allow the tract to adequately form and thus,

increases the risk of cystic recurrence. Similarly,

overzealous re-approximation of the free suture

ends of the Jacobi ring, can cause pressure necro-

sis that prevents adequate tract formation and

hinders healing.

For Women over 40 Years of Age I&D
and Biopsy

Although the incidence of Bartholin gland carci-

noma is low [35], a firm or fixed vulvar mass in

the Bartholin gland vicinity, should be biopsied

and is suspicious for malignancy. Vulvar carci-

noma typically presents as a painless vulvar

mass. It is recommended that women with

Paget’s disease or those who are 40 years old or

greater undergo this evaluation.

The Bartholin glands, also known as the

greater vestibular glands, are usually 0.5 cm in

size and lie 15 mm below the surface of the

vestibule. To provide anatomic relationship ref-

erence points, at the 6 o’clock position, the rec-

tum is 3–4 mm below the vagina and at the 12

o’clock position the urethra is 2–3 mm anterior to

the vagina [36]. The duct is approximately 2 cm

in length and empties into a groove between the

hymen and the labia minorum [37].

Knowledge of the gland and duct anatomy is

useful when performing the biopsy. Excisional

biopsy provides histologic assessment with

the additional benefit of decreased morbidity,

decreased discomfort, and increased convenience

of an in-office treatment for the patient. During

the acute inflammatory stage, the difference

between ductal and glandular tissue is difficult to

distinguish. Prior to Word catheter placement,

grasp the glandular tissue with a forceps and

excise a small amount of tissue. If in doubt, mea-

sure the depth (it should be at least 1.5 cm) of the

duct cavity, with a pre-measured sterile guide to

ensure you are in the correct glandular vicinity

prior to any excisional biopsy. Place the biopsy in

a labeled surgical pathology container. Ensure

hemostasis by either applying pressure, or if nec-

essary, place a small hemostatic suture or spar-

ingly apply silver nitrate. Then, place the word

catheter as described above.

The main disadvantage to this procedure is

that a secondary excisional procedure may be

necessary and the patient may still be at risk for

post-procedural complications.
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Box 5.9: Bartholin Duct Procedure Checklist

(Fig. 5.6)

Signed informed consent

Patient counseling on procedure,

side effects, and post-procedure recovery

instructions provided

Sterile draping

Sterile gloves

Antiseptic cleansing solution to prepare

the procedure site and large applicator swabs

1 % lidocaine in a 5 cc syringe with 25

gauge needle

Microbiology culturette, nucleic acid

amplification swabs

Sterile instruments:

Scalpel, number 11 or number 15 blade

Forceps

Hemostat

Word catheter with 3 cc saline syringe to

inflate catheter

Sterile gauze

Sterile, nonpermanent, marking pen

with measuring guide

� sterile scissors

� needle driver

� 2–0 delayed absorbable suture

Labeled, sterile pathology container

For marsupialization also include:
Pre-drawn sterile saline syringes for

irrigation

� sterile angiocatheter tips

Box 5.10: Bartholin Cyst I&D with Word

Catheter Placement (and Additional Biopsy)

Step by Step

Test the Word catheter by inflating and

deflating the bulb

Prepare the affected area with the

cleansing solution

Identify a gravity-dependent area at or

within the hymenal ring

Infiltrate this site with local anesthetic

(Fig. 5.7)

Incise the cyst while preventing wall

collapse with forceps

A small incision less than 1 cm is necessary

for word catheter retention

Lyse loculations with a hemostat

(Figs. 5.8 and 5.9)

Culture any effluent

(Excise a small portion of tissue and ensure

hemostasis, see Fig. 5.10)

Place theWordcatheter into thecysticduct

as deep as possible, and inflate the catheter

The tail of the catheter may be tucked

into the vagina to decrease discomfort

Assess the patient’s post-procedure

condition

Schedule 4-week follow-up visit

*Tip*—The overwhelming tendency is to

create a larger than needed incision to

facilitate spontaneousdrainageof theduct.

In addition, the mechanical lysis of

loculations may further enlarge the ini-

tial stab incision.

Therefore, always aim the initial point of

entry perpendicular to the vertical vul-

var plane and exceedingly limit the size.

Ensure the cavity is entered at least 1.5 cm

deep (remember most ducts range from

2 to 2.5 cm in length prior to reaching

the Bartholin gland)

If a hemostat is needed to break up

septations, do not spread the hemostat

tips until the depth of the ductal cavity

has been reached or the dissatisfying

result will be over dilation of the epider-

mal layer only.

Prior to incision, a sterile marking pen (that

has pre-made measurements on the

implement) can assist in two ways.

First, mark the point of entry and measure

the incision by creating a 5 mm wide

dot. This dot will expand slightly with

manipulation but should remain less

than 1 cm.

Second, use the marking pen to measure

cavity depth prior to lysing loculations

or inserting the word catheter to ensure

adequate duct access has been achieved.

These simple pre-procedure planning tips

can avoid the frustrating scenario of an

inexplicably expanded, bleeding inci-

sion and an unruly Word catheter that

dislodges with each inflation attempt.
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Marsupialization of the Bartholin Duct

This procedure is reserved for women who

despite previous Word catheter placement, con-

tinue to suffer from recurrent, symptomatic

Bartholin cysts or for women who refuse a cath-

eter/ring placement. This procedure creates a

new, larger and permanent egress to allow

improved drainage from the duct. This fenestra-

tion is achieved by tacking the edges of the

cystic duct “open” to the adjacent vulvo-vaginal

epithelium. Marsupialization is usually perf-

ormed once the acute inflammatory stage has

resolved.

Fig. 5.6 Bartholin

procedure supplies—

cleansing solution, sterile

instruments, local

anesthetic, gauze, and word

catheter
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The advantage of this procedure is that a

larger orifice is created to allow the duct to

drain without a catheter and it may have less

post-procedure discomfort. The disadvantages

are that it takes more time to perform, is more

invasive to the patient, and may be associated

with more post-procedure complications.

Fig. 5.7 Bartholin procedure—preparing the affected

area and injecting local anesthetic

Fig. 5.8 Bartholin abscess—an incision is made and the

abscess entered with immediate bloody effluent return.

The cavity was cultured. Note, the smooth duct walls

held open by the hemostat

Fig. 5.9 Bartholin duct with debris—the duct was

measured and confirmed to be approximately 2 cm in

length. A large amount of debris and inspissated material

was irrigated from the cavity

Fig. 5.10 Bartholin gland—after the cavity was irrigated

the enlarged palpable gland was exposed and biopsied

Box 5.11: Marsupialization of the Bartholin

Cyst Step by Step

Prepare the affected area with the cleansing

solution

Infiltrate this site with local anesthetic

Use the scalpel to incise a vertical,

wedge-shaped ellipse of tissue overlying

the center of the protrusion, just outside

of the hymenal ring.

Lyse loculations with a hemostat

Culture any effluent

Evacuate the inspissated material

Irrigate the cavity with sterile saline

Identify the edges of the dilated ductal

walls

Evert the duct lining and approximate

the cavity wall to the vulvo-vaginal epithe-

lium using interrupted sutures.

Assess the patient’s post-procedure

condition

Schedule 4-week follow-up visit and

instruct the patient on post-procedure

hygiene and sitz baths

(continued)
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Additional Bartholin Treatments

Two other less commonly used treatments

include silver nitrate ablation and carbon dioxide

laser vaporization. Neither method creates a new

permanent egress from the walled off duct.

Silver nitrate ablation involves simple I&D

followed by placing 0.5 cm silver nitrate sticks

into the duct cavity. Gauze dressing is then used

to occlude the wound and the patient returns in

48 h for debridement of the cavity. Despite two

studies that have shown promising results, this

method has not been universally adopted [38,

39]. The disadvantages to this method include a

close interval office follow-up and possible,

additional painful side effects such as inadvertent

chemical burn of adjacent tissue, ecchymosis,

and labial edema. One prospective randomized

trial of marsupialization versus silver nitrate

application included 212 women and found sim-

ilar recurrence rates but a statistically significant

decrease in less scar formation with the silver

nitrate group [40].

Carbon dioxide laser vaporization is another

office alternative. The carbon dioxide laser is not

a staple in most gynecology offices and the cost

of procuring and maintaining equipment may be

prohibitive but at least two different studies that

included 219 women resulted in encouraging

outcomes that once again offer a viable alternate

treatment. Independently, Panici and Fambrini

describe using the laser via a colposcope at

25 W continuous mode with a laser diameter

between 0.5 and 1 mm, and power density rang-

ing from 600 to 1,200 W/cm2 to incise the

enlarged duct. The duct is then irrigated and

then vaporized with the laser [41].

In the larger study it was noted that a single

laser treatment was curative for 95.7 % of the

patients. Of note, three cases were complicated

by bleeding and required diathermy and nine

patients had recurrence that was later cured with

additional laser treatment(s) [42]. The main

advantage to this is similar to marsupialization:

single visit treatment. Disadvantages again are

the cost, training, and access to laser equipment.

Peri-procedural Complications

Like any vulvar procedure, complications from

all of these procedures may include pain, infec-

tion, bleeding, hematoma, scarring, dyspareunia,

and premature displacement of any fistula pro-

moting device. In addition, up to 4–17 % of

patients who undergo Word catheter or

marsupialization procedure experience a recur-

rence [43]. This risk of recurrence is especially

important when counseling patients.

Robust, prospective comparative trials of tra-

ditional I&D, catheter, and marsupialization

techniques versus newer fistula methods, silver

nitrate application, and laser vaporization are

needed to better guide future office management

of Bartholin pathology.

Conclusion

Necessity and innovation led to the most rudi-

mentary office procedures. As we refine our

understanding of human biology and improve

our practice of medicine the boundary between

the operating theater and the office procedure

Box 5.11 (continued)

*Tip*—For large dilated ducts, a flexi-

ble, sterile angiocatheter attached to a

saline syringe may be useful to irrigate

and reach the depths of the cavity without

overly enlarging the orifice.

*Tip*—Place sutures at least 5 mm

away from the everted wall edge. The tis-

sue can be friable and the success of the

marsupialization lies in solidly affixing the

glandular tissue to the adjacent epithelial

tissue.

*Tip*—Meticulous and efficient suture

placement dictates post-procedure discom-

fort. Secure sutures firmly but avoid tight

knots that can cause tissue necrosis.
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suite lessens. Despite changing times, one thing

remains steadfast: the desire and ability to pro-

vide safe, effective, and efficient diagnostic

therapies and treatments to our patients. Who

knows what form the next generation of IUDs

will embody. Or, if painless endometrial sam-

pling and singular Bartholin abscess treatment

can become a new gold standard. Either way,

with advanced technologies and the need for

expedited recoveries our quest to improve even

the most basic of office gynecologic procedures

will, and should, improve the lives of our

patients.
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Saline Infusion Sonohysterography 6
Jamie Stanhiser and Rebecca Flyckt

Introduction

Saline infusion sonohysterography (SIS) is a

procedure in which sterile saline is infused

transcervically into the uterus to improve visuali-

zation of the endometrium during endovaginal

ultrasonography [1]. This procedure augments

the clinician’s ability to detect endometrial pathol-

ogy including hyperplasia, polyps, leiomyomata,

adhesions, and even cancer [2]. It is easily and

quickly performed in the office with minimal

cost, has very few complications, and is well

tolerated by patients [3]. SIS is therefore an excel-

lent screening technique to triage patients with

suspected endometrial pathology, and it can often

avert more invasive diagnostic procedures when

used appropriately [4].

History and Background

Transvaginal ultrasonography (TVUS) is an

essential tool of the gynecologist to evaluate

the pelvic cavity with high accuracy. However,

the uterine cavity and the endometrial lining are

often not clearly delineated using conventional

TVUS. In cases where endometrial sonographic

images are not clear, infusing saline through a

transcervical catheter to expand the uterine

cavity creates visual contrast and thereby

enhances the clinician’s ability to distinguish

and diagnose uterine pathology. The term

“sonohysterography” was coined by Parsons

et al. [1]; however, the technique was described

a decade prior following clearer observations of

intrauterine pathology in postmenopausal

women with cervical stenosis and fluid-filled

cavities [5]. It has also been referred to as saline

ultrasonography or SIS. Images of a normal

uterine cavity during SIS are shown in

Fig. 6.1. Soon after its implementation, SIS

became not only a tool to enhance transvaginal

ultrasound, but an attractive alternative to more

invasive procedures that can be used to evaluate

the uterine cavity, specifically hysterosalpin-

gography (HSG) and hysteroscopy [6].

Supporting Data

When compared to traditional two-dimensional

(2D) transvaginal sonography, SIS has been

found in numerous studies to be superior in the

detection of endometrial abnormalities. For

example, a prospective study comparing the

accuracy of TVUS and SIS in pre and postmen-

opausal women with abnormal uterine bleeding

reported that the sensitivity and specificity of
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SIS for the detection of endometrial

pathologies were significantly higher than that

of transvaginal ultrasound (98 % and 93 %,

respectively, for SIS versus 83 % and 71 % for

TVUS) [7]. SIS is particularly useful in

diagnosing focal endometrial abnormalities

and intracavitary masses such as endometrial

polyps and fibroids. In the above mentioned

study, the sensitivity and specificity of SIS in

the detection of endometrial polyps were

100 % and 92 %, and in the case of fibroids

were 95 % and 100 %, respectively. Another

prospective study of a similar patient population

compared the detection of polyps and fibroids

using these two techniques. This study found

that the sensitivity and specificity of SIS for

polyps were significantly higher than TVUS

(91 and 93 % for SIS versus 65 and 88 % for

TVUS) [8]. The sensitivity and specificity for the

detection of fibroids between the two techniques

were similar in this study (92 % and 99 % for

SIS versus 96 % and 95 % for TVUS), although

other studies have demonstrated a small advan-

tage of SIS over TVUS for the detection of

myomas [6, 9]. The clear visual advantage of

SIS for the detection of polyps and fibroids can

be seen in Figs. 6.2, 6.3, and 6.4. Figure 6.2

illustrates the typical appearance of a polyp dur-

ing SIS, while Figs. 6.3 and 6.4 demonstrate

leiomyomas. Numerous studies confirm that

SIS improves the diagnostic utility of standard

2D transvaginal sonography [2, 6–8, 10].

It has been suggested that SIS may also serve

as an alternative to HSG. HSG is often used to

simultaneously evaluate the uterus and fallopian

tubes. HSG is superior to SIS in the detection of

tubal abnormalities, as nonpathologic fallopian

tubes are not visualized ultrasonographically.

While SIS can reliably identify tubal spill, all

that can be concluded from the finding of free

fluid on endovaginal ultrasound after SIS is that

at least one of the fallopian tubes is patent.

Recent adaptations to improve tubal evaluation

during ultrasound include the instillation of

either air bubbles or echogenic contrast media

rather than saline (hysterosalpingo-contrast

sonography [HyCoSy]) [11]. Although HSG

remains the gold standard for evaluation of

tubal pathology, SIS has higher accuracy than

HSG in the detection of uterine anomalies, in

particular septate and bicornuate uteri (100 %

versus 81 % for HSG) [12]. The ability to assess

fundal contour in the evaluation of uterine

anomalies is a valuable addition provided by

sonography as compared to HSG, especially

when combined with 3D ultrasound images. SIS

is also superior to HSG in the diagnosis of polyps

and endometrial hyperplasia [13]. Both HSG and

SIS have limited accuracy in diagnosing intra-

uterine adhesions, with high false positive rates

from blood clots, shearing of normal endome-

trium, and mucus plugs [14]. Such uterine

synechiae as visualized on SIS in a patient with

Asherman’s Syndrome are shown in Fig. 6.5.

Fig. 6.1 Normal saline infusion sonohysterography (SIS). (a) Sagittal view. (b) 3D rendering
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Some authors have reported additional

advantages of SIS which make it an appealing

choice over HSG, including decreased patient

discomfort, less expense, the absence of radiation

exposure, and its availability in an office setting

[12, 13].

Diagnostic hysteroscopy with endometrial

biopsy is the gold standard to evaluate uterine

Fig. 6.2 Polyp in a

perimenopausal woman

with menorrhagia. (a)
Standard 2D transvaginal

imaging shows a thickened

endometrial stripe. (b) SIS
shows a 2 � 2 cm lesion of

the anterior endometrium.

(c) Color Doppler imaging

shows flow within the

lesion that is typical of a

polyp. (d) 3D imaging of

the endometrial cavity

demonstrate two polyps on

transverse view that were

not apparent on original

longitudinal view
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cavity abnormalities [6]. However, office hyster-

oscopy is expensive, invasive, and causes more

discomfort to the patient than SIS [15, 16]. Addi-

tionally, hysteroscopy cannot visualize the

myometrium and therefore cannot classify the

depth of myometrial invasion of leiomyomas or

carcinoma as SIS can [17]. In direct

comparisons, the diagnostic accuracy for polyps,

endometrial hyperplasia, and submucosal

myomas with SIS has been found to be equiva-

lent to hysteroscopy [6]. Several studies have

reported that in patients with abnormalities on

transvaginal ultrasound, SIS use, first-line was

preferable to proceeding directly to hysteros-

copy, as the latter could be avoided in 72–88 %

of patients who could then be managed conser-

vatively [4, 17, 18]. More support for this

triaging method is reported in a study on cost-

effectiveness which indicates that SIS as an ini-

tial screening procedure is superior to first-line

diagnostic hysteroscopy [19]. Another set of

authors stated that diagnostic hysteroscopy

should be reserved for situations where SIS is

either inconclusive or not feasible [20].

In conclusion, SIS is a safe, simple, inexpen-

sive procedure with few side effects. It is well

tolerated by patients, and it can easily be

performed in the office setting [21] without the

need for an operating room, extra personnel,

anesthesia, or exposure to radiation. Distention

of the uterine cavity with saline clearly improves

upon traditional 2D transvaginal sonographic

imaging of the uterine cavity, endowing SIS

with greater sensitivity and specificity for the

detection of endometrial pathologies. SIS is

superior to HSG for the detection of uterine

anomalies, and new adaptions may help SIS to

overcome its longstanding inferiority to HSG in

tubal evaluation. SIS is less invasive than

hysteroscopy, and is cost-effective as a

screening test prior to more invasive methods

in investigating patients with abnormal or

inconclusive transvaginal sonographic results

[3, 8, 22].

Fig. 6.2 (continued)
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Indications and Contraindications

SIS is indicated when the etiology of a woman’s

symptoms is suspected to arise from an abnor-

mality of her endometrium or uterine cavity, and

it can be useful in other situations when

transvaginal ultrasound is inadequate [23, 24].

Specifically, indications for SIS include, but are

not limited to, evaluation of the following:

• Abnormal uterine bleeding

• Infertility

• Recurrent pregnancy loss

• Congenital abnormalities of the uterus

• Evaluation of uterine cavity polyps, myomas,

and synechiae

• Abnormalities on transvaginal ultrasound,

including focal or diffuse endometrial or

intracavitary abnormalities

Absolute contraindications to SIS include

pregnancy, pelvic infection, and unexplained

pelvic tenderness [23, 24]. SIS can be performed

during menses as active bleeding is not a contra-

indication. However, heavy menstrual bleeding

may make interpretation of the study more diffi-

cult, as blood clots are known to cause false

positive examinations [23].

Although not a contraindication, a concern

exists regarding sonohysterography for the

patient in whom there is high suspicion of endo-

metrial carcinoma. In this situation, there is the

potential risk of disseminating malignant cells

into the pelvic cavity via transtubal spill of

saline. Two prospective studies performed in

women with endometrial cancer found malignant

or suspicious cells from SIS in 25 % of cases [25,

26]. During surgical staging for endometrial

cancers, the presence of malignant cells in

Fig. 6.3 Fibroid in a

38-year-old woman with

infertility. (a) Gray scale

images demonstrate a

fibroid of the anterior

uterus. (b) Instillation of

saline demonstrates that the

fibroid is intramural

without distortion of the

endometrial cavity. This

fibroid is unlikely to

interfere with implantation

or pregnancy
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peritoneal washings significantly increases the

stage of disease. Both of the aforementioned

studies concluded that SIS should not be

performed in this population of women due to

the risk of malignant cell dissemination. How-

ever, other studies have found the risk of cancer

cell dissemination during this procedure to be

smaller, with positive cancer cells after

transtubal spill in only 2–12.5 % of patients

[27, 28]. These studies concluded that SIS has a

low probability of cancer cell dissemination. In

addition, it is unclear whether positive peritoneal

washings due to SIS have the same prognostic

value as typical positive peritoneal cytology

Fig. 6.4 Fibroid in a 34-year-old woman with dysmenorrhea and menorrhagia. (a) Gray scale images of 3 cm anterior

myoma. (b) Saline sonohysterography reveals an intracavitary myoma. This fibroid was removed hysteroscopically

with complete resolution of symptoms
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encountered in endometrial cancer staging. We

encourage the clinician to consider this area of

controversy prior to performing SIS in

populations of women at high risk for endome-

trial cancer, such as in women with postmeno-

pausal bleeding. Figure 6.6 illustrates a thickened

endometrium found during SIS in just such a

patient with postmenopausal bleeding.

Equipment

One of the advantages of SIS is the minimal

amount of equipment needed. Although many

types of transcervical catheters have been pro-

posed of various complexities, all can be

effective in experienced hands [29]. The cost

for specialized catheters can vary, with the most

expensive approaching $100. However, even a

pediatric Foley catheter, the least costly option,

can be used to instill fluid into the endometrium

and provide good quality images if needed. The

major difference between catheters is the pres-

ence or absence of an intrauterine balloon; when

inflated and positioned at or in the cervix, the

balloon can prevent loss of distending fluid from

the uterus. In some cases, such as the multiparous

cervix, the balloon is especially useful; however,

it should be noted that most studies also associate

balloon use with increased discomfort during the

procedure [29, 30]. Beyond the transcervical

catheter, a 20–30 mL syringe with sterile saline

Fig. 6.5 Asherman’s

Syndrome in a patient with

multiple intrauterine

procedures. (a) Saline
sonohysterography shows

echogenic foci within the

endometrium. (b) 3D SIS

demonstrates intrauterine

adhesions at the right

cornual region of the uterus
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Fig. 6.6 Thickened

endometrium in a patient

with postmenopausal

bleeding. (a, b) 2D images

with and without saline

demonstrate areas of

irregular endometrial

thickening. (c) 3D SIS

shows with a focal area of

thickening in the right

fundus. The lesion was

removed hysteroscopically

and pathology confirmed a

benign intrauterine polyp
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or sterile water, a speculum and light source as

well as a ring forceps or uterine forceps to assist

in placement of the catheter are all necessary.

Lastly, a high frequency transvaginal US probe

and high resolution ultrasound machine are

required to perform SIS. A cervical dilator

probe and/or a single tooth tenaculum may be

used in cases where passage of the catheter is

difficult.

Three-dimensional (3D) sonohysterography is

a useful tool to increase the sensitivity for intra-

uterine lesions [31] and assist in more fully

evaluating Mullerian anomalies. 3D SIS does

require special training other than having an

ultrasound machine with 3D capabilities.

When making a distinction between

anomalies (e.g., septate versus bicornuate

uterus), the assessment of fundal contour with

3D imaging is invaluable and clearly superior to

HSG images. Another helpful feature of modern

ultrasonography is the cine loop or volume imag-

ing, which allows rapid acquisition of images

that can be manipulated or reviewed in different

planes after the exam is complete. This property

is beneficial when the cavity can only be

distended for a minimum amount of time due to

rapid fluid leakage from the cervix or in rare

cases of patient discomfort.

Patient Preparation and Selection

Optimal timing of the procedure in reproductive

aged women is during the first half of the men-

strual cycle, after menstrual bleeding has stopped

but before ovulation has occurred. For most

women, this corresponds to cycle days 5–10.

Performing the study during the follicular phase

after cessation of normal menses helps ensure

that a viable embryo is not flushed out with saline

instillation. In women with irregular menstrual

cycles, reliable contraception and/or a negative

pregnancy test may be required before

undergoing SIS. Additionally, timing the study

after menses is complete ensures that bleeding

and clots are not misconstrued as intrauterine

pathology. In menopausal women, SIS can be

scheduled at any time.

Patients should be advised that some

cramping may occur during the procedure and

pretreatment with nonsteroidal anti-

inflammatories (NSAIDs) 30–60 min prior to

SIS may help to lessen this discomfort. Patients

should also be counseled that the cervix is

cleaned with betadine or other appropriate anti-

septic solution to decrease the small risk of pel-

vic infection associated with SIS [32]. In

addition, routine transvaginal ultrasound should

be performed prior to instillation of saline so that

hydrosalpinx may be identified and antibiotic

treatment considered. The complete series of

steps required to perform SIS are listed in

Table 6.1.

Helpful Tips

Although most SIS procedures are easily

completed, the two most common technical

issues relate to difficulties with transcervical

catheter placement and acquisition of optimal

images. A few simple strategies can help to over-

come these obstacles while performing the SIS

exam.

When placing the transcervical catheter,

remember that the path from cervix to uterus is

rarely straight; with patience and gentle

repositioning, the catheter will often find its

course. Careful placement of the speculum to

orient the cervix to midposition can also

straighten the cervix and uterus and facilitate

easier passage of the catheter. Therefore, know-

ing whether the uterus is anteverted or

retroverted before beginning the procedure can

be helpful. For a mobile cervix, either a long

cotton swab or a catheter guide can be used to

stabilize the cervix while inserting the catheter.

As a last resort, a single-toothed tenaculum (with

or without cervical lidocaine injection) can be

placed at the 12- or 6-o’clock position to provide

traction against which the catheter can be gently

introduced. For a stenotic cervix, pretreatment

with misoprostol or gentle use of cervical dilators

during the procedure can be beneficial. On the

other hand, for a patulous cervix, use of a balloon

type catheter is often required and the balloon
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may need to be held in place during the proce-

dure to ensure a complete seal for better disten-

tion of the cavity.

Transvaginal imaging of enlarged uteri or

uteri with multiple myomas may not yield satis-

factory visualization. Instead, a lower-frequency

transabdominal approach during SIS may pro-

duce better images of the endometrium. Another

factor which frequently affects image quality is

the presence of air in the uterine cavity; air is

introduced unintentionally through the catheter

at the start of the exam or when changing syrin-

ges. Air appears ultrasonographically as bright

echoes inside the cavity and can either be mis-

taken for pathology or obscure abnormal

findings. This problem can be alleviated by

flushing the catheter prior to starting the proce-

dure, careful syringe changes, and inflating the

catheter balloon (if employed) with fluid rather

than air. If using a balloon with a catheter, the

balloon should be deflated at the conclusion of

the procedure to ensure complete evaluation of

the lower uterine segment. Rapid image acquisi-

tion with cine loop or volume imaging at this

point can be helpful before the cavity loses

distention.

A final impediment to proper visualization is

the presence of blood or clot within the uterine

cavity. Although SIS is ideally performed after

cessation of menstrual flow, blood in the endo-

metrial cavity may be unavoidable during SIS for

women being evaluated for continual or unpre-

dictable bleeding patterns. In these cases, the

clinician should assess whether the lesion

appears to be mobile, as would be expected of a

blood clot. In these cases, it can even be

completely dislodged with more forcible injec-

tion of fluid or with the catheter itself. Color

Doppler imaging can also be used in these cases

to determine whether the lesion has a vascular

pedicle, a finding which would be typical of an

intrauterine polyp rather than a blood clot.

Table 6.1 Steps for SIS

Steps of procedure Notes

1. Obtain consent and perform appropriate time out

procedure as indicated

Risks of bleeding, discomfort, and infection should be

discussed

2. Position patient in semi-upright dorsal lithotomy Ensure buttocks are slightly beyond end of examination

table

3. Perform Bimanual examination Assess for pelvic tenderness, which may signal pelvic

infection and need to postpone procedure

4. Survey with transvaginal (TV) ultrasound Obtain and record measurements of the endometrium,

uterus, and ovaries, and look for pelvic free fluid

5. Place speculum vaginally and clean external cervical os Note any pain, cervical lesions, or purulent discharge

which may signal pelvic infection and need to postpone

procedure

6. Introduce 5 or 7 French catheter through cervix into

uterus using aseptic technique and slowly inflate

intrauterine balloon (if applicable) with 1–2 mL of

saline; ring forceps or uterine forceps may be used to

guide the catheter

Flush catheter prior to procedure to reduce air bubbles

entering the uterus. If using a balloon, it should be deflated

at the end of the procedure to fully view the lower uterine

segment.

7. Remove speculum, reintroduce the TV probe, and

manually instill sterile fluid into the uterine cavity

slowly while acquiring real time images of the

endometrial canal and cervix

Slow introduction of a minimal amount (usually <10 mL,

but can range 5–30 mL) of sterile normal saline or water

will reduce discomfort

8. Consider obtaining 3D images if possible 3D imaging coupled with SIS minimizes procedure time

and can provide more complete information about

intrauterine pathology

9. Remove the transvaginal probe and the transcervical

catheter after deflating the balloon when appropriate

Review expectations after the procedure such as watery

discharge, spotting, and cramping
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AIUM Guidelines

Saline sonohysterography should be carried out

according to the SIS guidelines set forth by the

American Institute of Ultrasonography in Medi-

cine (AIUM) [24]. For documentation of the

study, both precatheterization images (in at

least two planes) should be recorded to demon-

strate both normal and abnormal findings. The

thickest measurement of the endometrial stripe

should be captured in the sagittal view whenever

possible. Images from the SIS that represent nor-

mal or abnormal findings should also be saved

and stored once the cavity is distended with fluid.

If using a transcervical catheter with a balloon,

the balloon should be deflated at the end of the

study to allow images of the lower endometrial

and endocervical canals to be obtained. Images

using 3D sonohysterography or Doppler flow

should also be recorded. For documentation

purposes, normal and abnormal images should

be permanently archived with appropriate label-

ing and an interpretation provided. Images of

abnormalities should include measurements.

Patient identification, facility, date, and side

(right or left) should be clearly indicated with

the name of the structure (ovary, uterus, fibroid)

if possible. The final report with the interpreting

physician’s official findings should be entered

into the patient’s permanent medical record.

The AIUM Practice Guideline recommendations

for documenting an ultrasound examination

should be followed [33].

Complications and Post-procedure
Instructions

SIS is a safe procedure, with few, mild side

effects and a very low incidence of serious

complications. Most commonly, patients may

experience cramping pain after the procedure

that is best treated with NSAIDS. They may

also expect to have some spotting and watery

discharge [21]. An advantage of SIS is that

patients may return home and resume their nor-

mal activities following the procedure.

The most common serious complication fol-

lowing SIS is pelvic infection. This occurs less

than 1 % of the time, and appears more com-

monly in women with preexistent fallopian tube

disease [21]. Warning signs include fever, persis-

tent or worsening pain, or a change in the amount

or type of vaginal discharge the day or two after

returning home. Patients should be instructed to

call their health care provider if they develop any

of these symptoms following their procedure.

Conclusions

SIS is a procedure that that is simple, inexpen-

sive, low-risk, and easy to perform in the office.

It provides valuable information to the clinician

on a wide range of gynecologic pathologies such

as polyps, leiomyomata, adhesions, anomalies,

and endometrial hyperplasia or cancer, all with-

out the invasiveness of HSG or hysteroscopy.

SIS clearly offers additional information beyond

standard 2D transvaginal sonography. When

coupled with newer modifications such as 3D

sonography or tubal patency evaluation, it

becomes an even more powerful tool. In sum,

SIS is an essential imaging technique for

gynecologists in their evaluations of the female

reproductive system.
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Office Diagnostic Hysteroscopy 7
Jonathan D. Emery

Introduction

Hysteroscopy has been increasingly accepted as

the “gold standard” for direct visualization of the

uterine cavity in order to correctly diagnose and

treat menstrual and reproductive abnormalities.

Transfer of this technique from the operating

room to the office has been taking place since

the 1980s due to advances in technology in

instrumentation and fiberoptics. The introduction

of small-caliber hysteroscopes with an outer

diameter of 5–6 mm or less has aligned the pro-

cedure even more. Further refinements include

development of the “vaginoscopic” technique of

Bettocchi in 1995 [1] and the “see and treat”

approach which integrated diagnostic and opera-

tive modalities, using the operative channel of

the hysteroscope.

The ability to use this technology in the office

allows the gynecologist to make the correct diag-

nosis in the office without subjecting the patient

to more invasive techniques or those that require

anesthesia. Office hysteroscopy has been shown

to be well tolerated with a minimum of pain [1, 2]

and allows for more accurate diagnoses than a

“blind” D&C [3] by using a guided biopsy. Thus,

patients benefit from an expedited approach to

diagnosis and treatment and a more rapid return

to normal functioning. Thus, one might consider

office hysteroscopy to be the “perfect” office

diagnostic procedure on par with office cystos-

copy. This chapter will focus on the development

of diagnostic hysteroscopy in the office setting,

evaluation of appropriate indications, instrumen-

tation, and techniques.

Indications for Office Hysteroscopy

Evaluation of the uterine cavity with hysteros-

copy has a multitude of indications (Table 7.1).

The most common of these is abnormal uterine

bleeding. Publication of the FIGO classification

system of PALM-COEIN for classification of

abnormal uterine bleeding in 2011 has helped to

refine and standardize the nomenclature for

disorders of menstrual bleeding [4]. Using this

classification system, the “PALM” group

represents structural entities that may be easily

diagnosed by office hysteroscopy, at times

in conjunction with other imaging modalities.

This group includes Polyp, Adenomyosis,

Leiomyoma, and Malignancy/hyperplasia

(Table 7.2). As up to 30 % of reproductive age

women may have menstrual irregularities, office

hysteroscopy can help to diagnose endometrial

polyps, type 0 and 1 myomas (Figs. 7.1a, b and

7.2) as well as endometrial hyperplasia and can-

cer which may require guided biopsy.

Abnormalities of reproduction also serve as

an indication of office hysteroscopic surgery.
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Table 7.1 Indications for office hysteroscopy

Evaluation of abnormal bleeding

• Premenopausal anovulatory women

• Premenopausal ovulatory women

• Postmenopausal bleeding

Evaluation of infertility

• Routine infertility work-up

• Abnormal HSG

• Pre-IVF evaluation

• Recurrent spontaneous abortion

Evaluation of abnormal TVUS or SIS when endometrium is:

• Not visualized

• Indeterminate

• Indistinct

• Not visualized in its entirety

Localization of foreign body

• Lost IUD

• Migration of cerclage

Postoperative evaluation

• Inspection of cavity following hysteroscopic myomectomy or polypectomy

• Inspection of cavity following abdominal myomectomy entrance into endometrial cavity

• Difficult postpartum D&C to evaluate for Asherman syndrome

• After removal of indwelling Foley catheter following adhesiolysis

• Inspection of cesarean scar

• Inspection following septum repair

• Recurrent bleeding after endometrial ablation

• Inspection of Essure device if migration of the device suspected or for irregular bleeding

Classification of submucosal fibroids

• Class I

• Class II

• Class III

Evaluation of the endometrium following UFE

• Evaluate complaints of amenorrhea

• Evaluate complaints of post-UFE cramping

• Evaluate complaints of chronic or episodic leukorrhea

• Evaluate the endometrium for submucosal fibroids when MRI is equivocal

Evaluation of the pregnant patient

• IUD localization in early pregnancy

• Retained products of conception

• Postpartum hemorrhage

• Ectopic pregnancy (tubal or interstitial)

• Failed termination of pregnancy

• Persistent bleeding after termination of pregnancy

(continued)
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Both the evaluation of infertility or subfertility

can be assisted by endometrial evaluation with

hysteroscopy which may show intrauterine

synechae or adhesions or a uterine septum. Eval-

uation of abnormal hysterosalpingography

(HSG) is another indication as well as final

appraisal of the intrauterine environment prior

to beginning of in vitro fertilization (IVF).

Also, tubal blockage may be identified and

treated with office techniques. Post reproductive

complications such as retained placenta postpar-

tum or incomplete pregnancy termination can be

diagnosed using office hysteroscopy. This is

especially important in patients who may have a

negative urine or serum hcg (human chorionic

gonadotropin) level on laboratory testing but

where office hysteroscopy reveals retained ges-

tational tissue which is causing abnormal bleed-

ing or impaired subsequent fertility.

Other indications for office hysteroscopy

include inspection of the uterine cavity after

operative hysteroscopy for large polyps or sub-

mucosal leiomyoma or evaluation of abnormal

bleeding after global endometrial ablation. Diffi-

cult or complicated surgery for pregnancy loss

with dilatation and curettage (D&C) can lead to

Table 7.1 (continued)

Endometrial cancer

• Staging

• Evaluation of cervical involvement

• Second look after nonsurgical treatment

Hysteroscopic tubal occlusion

• Determine if there is any obstruction to tubal ostia

• Determine if there are other intracavitary lesions that need removal

Legend: D&C dilatation and curettage, IUD intrauterine device, HSG hysterosalpingogram, IVF in vitro fertilization,

MRI magnetic resonance imaging, SIS saline infusion sonography, TVUS transvaginal ultrasound, UFE uterine fibroid

embolization

Adapted from: Bradley LD. Indications and Contraindications for Office Hysteroscopy. Chapter 3. In: Bradley LD,

Falcone T (ed). Hysteroscopy: Office Evaluation and Management of the Uterine Cavity. Philadelphia, PA.

Mosby;2009, used with permission

Table 7.2 PALM-COEIN basic classification system

(Adapted from: Munro MG, Critchley HOD, Broder MS et al. FIGO classifi-

cation system (PALM-COEIN) for causes of abnormal uterine bleeding in

nongravid women of reproductive age. Int J Gynecol Obstet 2011;

113:3–13.)—used with permission
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adhesions or after D&C for postpartum bleeding

in order to assess removal of all gestational tis-

sue. Lastly, after tubal sterilization, endometrial

appraisal may be helpful to assess placement or

disturbance from the microcoil inserts (Fig. 7.3).

Uterine fibroid embolization (UFE) is increas-

ingly becoming a procedure to decrease men-

strual bleeding from symptomatic uterine

leiomyomata. After the procedure, the

leiomyomata and surrounding uterine muscular

and secretory tissue can become hypoperfused,

leading to atrophy and pale, nonviable endome-

trium: adhesions, fibrosis, and calcifications may

also develop. All of these factors can lead to

development of an onerous vaginal discharge, at

times described as clear, yellow, brown, or rusty.

Office hysteroscopy is the ideal tool to evaluate

these complaints. The performance of this can

help in diagnosis and to decide what, if any,

therapy is needed. Commonly, expectant man-

agement is all that is needed but patients can

respond well to operative hysteroscopic resection

of the necrotic tissue [5]. Also, after UFE, one

study showed that up to 22 % of patients will

require subsequent surgery months or years after

UFE, with many of the surgeries hysteroscopic in

nature [6].

Fig. 7.1 (a) Endometrial polyp filling the endometrial cavity. (b) Gross specimen of endometrial polyp from (a)

Fig. 7.2 Submucosal leiomyoma Fig. 7.3 Example of unwound Essure™ microcoils

displaced throughout the endometrium in a patient with

heavy menses after hysteroscopic sterilization
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Planning for hysteroscopic resection of sub-

mucosal leiomyomata based on transvaginal

ultrasound or saline infusion sonography (SIS)

would benefit from office hysteroscopy prior to

the operative resection: hidden pathology in the

form of multiple fibroids, polyps, or adhesions

can be identified and the surgical approach may

be modified if needed. For instance, a multiple

stage resection may be needed for large or

multiple submucosal myomas if the risk of

hyperosmotic fluid absorption puts the patient at

risk. As noted hysteroscopist Dr. Linda Bradley

recommends, “Avoid surprises in the operating

room” [7].

Evaluation of postmenopausal bleeding can

be easily accomplished in the office, especially

when the patient may have comorbid medical

conditions making operative evaluation in the

OR or ASC more problematic. Bleeding can

occur within the first few years after the meno-

pause transition or may not occur until 20–25 or

more years past menopause. While not all post-

menopausal bleeding indicates malignancy or

even endometrial hyperplasia, suspicion of this

type of pathology should be increased in the face

of risk factors including obesity, diabetes

mellitus, hypertension, and unopposed estrogen

replacement therapy. Patients with these factors

or those with transvaginal ultrasound showing

double layer endometrial thickness of greater

than 5 mm should undergo office endometrial

biopsy. However, office pipelle biopsy has

shown to miss focal lesions in the endometrium,

with a sensitivity ranging from 83 to 98 %

[8, 9]. Thus, office hysteroscopy is strongly

recommended in patients who have continued

postmenopausal bleeding after a negative

endometrial biopsy. Focal and specific hystero-

scopic directed biopsies can be performed at the

time of office hysteroscopy, providing an accu-

rate diagnosis.

Women taking tamoxifen for adjunct therapy

for breast cancer also can benefit from office

hysteroscopy. Tamoxifen, a nonsteroidal

triphenylethylene derivative, has been shown to

increase survival in patients with estrogen

receptor-positive tumors. In the breast, tamoxi-

fen works as an estrogen antagonist but in the

endometrium, it has a weak estrogen agonistic

effect and is thus a mixed agonist/antagonist.

Women taking tamoxifen need monitoring dur-

ing and after therapy for the development of

atypical endometrial hyperplasia and malig-

nancy. Routine screening with ultrasound and/

or endometrial biopsy is not recommended as

false positive rates are increased [10]. In patients

who are currently or have ever received tamoxi-

fen develop frank vaginal bleeding, spotting/

staining or even brown or unusual vaginal dis-

charge should undergo direct visualization of the

endometrium with hysteroscopy as visualization

is more accurate in diagnosing frank pathology.

In these women, a variety of endometrial patterns

can be seen on hysteroscopy, including pale atro-

phy or alternatively, a hypervascularized pattern

in addition to a cystic appearance reported to be

from activation of subendothelial adenomyotic

glands and cysts [11, 12]. Also, the incidence of

endometrial polyps is significantly increased in

women receiving tamoxifen: reported incidences

of 32–57 % have been reported [13] (Table 7.3).

Also, evaluation of an abnormal transvaginal

ultrasound result may benefit from office hyster-

oscopic assessment in addition to or in place of

Table 7.3 Incidence of hysteroscopically confirmed endometrial polyps in women receiving tamoxifen

Author Year No. patients on tamoxifen No. patients with polyp (%)

DeMuylder et al. 1991 23 13 (57)

Lahti et al. 1994 49 17 (35)

Mouritas et al. 1999 22 7 (32)

Leidman 2000 35 18 (51)

Adapted from: Emery JD, Falcone T. Effects of Drugs on the Uterus, chapter 8. In Baggish MS, Valle RF, Guedj H eds.

Hysteroscopy: Visual Perspectives of Uterine Anatomy, Physiology and Pathology, 3rd ed. 2007. Lippincott Williams

& Wilkins. Philadelphia, PA, used with permission
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endometrial sampling. Given increasingly spe-

cific ultrasound reports, not only may double

layer endometrial thickness be reported, but

other endometrial findings such as endometrial

or subendometrial cysts, calcifications, or endo-

metrial fluid may be described as well as less

well-defined terms such as “space-occupying

lesion.” These descriptions may indicate polyps,

submucosal leimyomata, malignancy or atypical

hyperplasia or adenomyosis. Fluid in the endo-

metrium has been described by many and can

be associated with cervical stenosis as well as

endometrial pathology. Vuento and colleagues

reported that in a group of over 1,000 asymptom-

atic postmenopausal women, 12 % had fluid in

the endometrium with 5 % of these patients hav-

ing endometrial pathology, including cancer

[14]. Techniques are available to assist in the

office with overcoming cervical stenosis if pres-

ent and then office hysteroscopy can be done

along with directed biopsies and/or endometrial

biopsy as indicated.

Lastly, patients will present with an intrauter-

ine device (IUD) where the stings have been

withdrawn into the endometrial cavity or are

missing. Also, older models such as the Lippes

loop or those from manufacturers outside the

United States may not have strings attached,

thus requiring either blind uterine manipulation

or hysteroscopy to remove them. Alternatively,

an IUD with visible strings that is difficult to

remove due to cervical stenosis or possible uter-

ine embedment will be easily assessed with

office hysteroscopy. In the United States, IUD

use is increasing for both contraception as well as

for gynecologic treatment with the levonorges-

trel releasing IUD (LNG-IUD). As such,

complications with IUD can be more easily

diagnosed in office with hysteroscopy. Also, if

one has a sheath with an operating channel in

office, utilizing the operating channel with hys-

teroscopic grasping forceps can be utilized to

remove the IUD in one setting in the office,

providing another example of a “see and treat”

philosophy of office hysteroscopic surgery. The

strings can be moved to the ectocervix while

leaving the IUD in utero or the IUD can be

removed if it has expired, is causing

complications or if the patient desires pregnancy.

Office hysteroscopy can also determine if the

IUD is embedded into the myometrium

(Fig. 7.4). At times, the initial evaluation in

office can determine if removal of the embedded

IUD can be accomplished in office with an oper-

ative approach or if a more involved surgery with

hysteroscopy (and or laparoscopy if needed) is

required to remove the impacted IUD. Other

types of foreign bodies that may be retrieved

with the in-office technique of hysteroscopy

include lost laminarium or portions of laminaria,

surgical gauze, Essure™ microcoil and fetal

bone after incomplete pregnancy termination.

Contraindications to Office
Hysteroscopy

There are several major contraindications to

office diagnostic hysteroscopic surgery. Current

pelvic inflammatory disease (PID) is the leading

absolute contraindication. If PID is suspected

(fever, uterine tenderness, and/or adnexal

masses), the procedure should be postponed and

evaluation to confirm the diagnosis and establish

treatment should be initiated. Past episodes of

PID may predispose to hydrosalpinx or other

obstructions of the endometrium or salpinges,

thus consideration of pre and postoperative

antibiotics should be considered.

Recent cervical infection, if treated, is not a

contraindication though if compliance with treat-

ment is suspected, the office procedure should be

delayed until negative cervical cultures are

verified. Current or active herpesvirus infection

is another absolute contraindication to the perfor-

mance of hysteroscopy. Vigilance when

obtaining a patient history is required to be cer-

tain an asymptomatic herpes infection is not

present and if lesions are seen when prepping

the patient, delaying the hysteroscopy is impor-

tant. The presence of cervical cancer has been

proposed as an absolute contraindication as con-

cern about dissemination of malignant cells.

Pregnancy is a relative contraindication to per-

formance of hysteroscopy in the office. While a

hysteroscopic procedure may be needed in early

pregnancy to remove an IUD, it is suggested to

perform this in the operating room under low
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pressure using only saline for distention (carbon

dioxide poses risk of gas embolism). In the pres-

ence of heavy and profuse vaginal bleeding,

office hysteroscopy may be difficult with smaller

caliber hysteroscope (so-called “mini-

hysteroscopes”) due to problems maintaining

adequate irrigation and uterine insufflation. An

uncooperative patient is another relative contra-

indication as patient compliance with ability to

remain relatively still during the procedure and

tolerate the possibility of mild discomfort is

needed: discussion of the benefits of office hys-

teroscopy must be weighed with a patient’s abil-

ity to cooperate.

Instrumentation for Office
Hysteroscopy

As mentioned, office hysteroscopy has evolved

with improvements in technology and the devel-

opment of small diameter hysteroscopes and

improved fiberoptics and video monitoring.

Instrumentation for office hysteroscopy has two

options: rigid and flexible. There are documented

benefits of each type of equipment in addition to

the experience and training of the physician

performing the office procedure.

Rigid hysteroscopy has been used the longest

with reports generated from the late 1970s and

early 1980s reporting on office hysteroscopy in-

office. Advances since then have yielded current

rigid hysteroscopes for use in office have a

diameter ranging from 1.2 to 4 mm with con-

tinuous flow features as well as improved visu-

alization and coupled with the diagnostic

sheath, these scopes have a final diameter that

does not exceed 5 mm (Fig. 7.5). Nagele et al.

demonstrated success in outpatient diagnostic

hysteroscopy in 2,500 patients of over 96 %

using a 4-mm telescope with a 5-mm diagnostic

sheath [2]. With these smaller diameter

telescopes, there are different angled lenses

that can help facilitate visualization of the endo-

metrial cavity: 30, 12, and 0-degree objective

lens angulations are available, with 12 and

Fig. 7.4 Embedded

levonorgestrel IUD
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30-degree being used more commonly in the

office setting (Fig. 7.6a, b).

Flexible hysteroscopy utilizes zero degree

lens with a bendable tip that allows a bidirec-

tional mode allowing for up to a 120-degree field

of vision along a long working sheath that

includes a channel for distending media

(Fig. 7.7). There are adaptors available which

will create an ancillary port, which when used

as an operative channel, can be used to obtain

directed biopsies or to retrieve IUD strings or

remove small polyps. Bradley demonstrated in

over 400 women that office flexible hysteroscopy

is well tolerated and cost effective for evaluation

of menstrual disorders [15].

Table 7.4 lists some basic advantages of each

type of hysteroscope. When setting up an office

hysteroscopy program, the physician must keep

in mind issues concerning their own training and

skill set in each technique as well as issues

regarding maintenance and sterilization of the

equipment. Also, recent introduction of single

use office hysteroscopes have been introduced

which may be applicable to certain practices

based on cost, reimbursement, and office-based

efficiency factors.

Patient Preparation

Once a patient has been identified as needing

office hysteroscopy for diagnostic and/or possi-

ble therapeutic purposes, certain criteria should

Fig. 7.5 Karl Storz rigid hysteroscope (copyright 2014

photo courtesy of KARL STORZ Endoscopy-America,

Inc.)

Fig. 7.6 Example of hysteroscope with a 12� deflected

view (a) and a 30� deflected view (b) (copyright 2014
photo courtesy of KARL STORZ Endoscopy-America,

Inc.)

Fig. 7.7 Karl Storz flexible hysteroscope (copyright

2014 photo courtesy of KARL STORZ Endoscopy-

America, Inc.)

Table 7.4 Comparison of rigid versus flexible

hysteroscopy

Rigid hysteroscopy

• Improved visualization and image with saline

distending media.

• Use of operating channel for ability to “see and treat”

pathology if present

• Easier to maintain; less expensive to purchase

Flexible hysteroscopy

• Easier and less painful to perform in a very anteverted or

retroverted uterus

• Easier to maneuver around intracavity lesions or

through a tortuous endocervix

• Extended working length of scope: easier in

obese patients

• Use of carbon dioxide or saline for distention
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be met and procedures in place in the office in

order to make the process smooth and acceptable

to the patient as well as to allow for accurate

diagnostic efficiency for the physician. Patient

selection is critical: patients who do not tolerate

speculum exam well or who have debilitating

anxiety may not be good candidates for an office

procedure. For more details, see Chap. 1. Prior to

the hysteroscopy, educating the patient on

expectations both during and after the procedure

is tantamount: warning her of possible points of

the procedure where mild pain, discomfort, or

cramps may be encountered should be discussed.

Letting the patient know about the procedure

with educational materials (printed or online)

will also decrease potential questions about the

office surgery as well.

Informed consent should also take place prior

to the procedure, either the day of, or preferably

at an appointment before, the actual procedure.

This process is reviewed more thoroughly in

Chap. 3: however, discussion of the risks,

benefits, and complications of the hysteroscopy

should be reviewed and appropriate documenta-

tion should be made as well. Side effects of the

procedure and post-procedure should also be

reviewed—this can help to decrease post proce-

dural telephone calls to the office. Also, the

patient should be made aware that the procedure

will stop at any time if she becomes too uncom-

fortable or anxious—reassuring her of permis-

sion to stop the procedure at any time gives the

patient a sense of autonomy.

Optimally, the patient will be seen in the

office at a time before the actual procedure.

This will be helpful for several reasons. First,

informed consent can take place as discussed

above. Secondly, choosing an appropriate date

for hysteroscopy can be accomplished. This is

especially true for women in their reproductive

years in order to perform the hysteroscopy during

the proliferative phase of the cycle in order to

better identify true pathology. Proliferative endo-

metrium can be best encountered 7–10 days after

the last menstrual period in patients who have

documented ovulation. Also, need for urine or

even serum pregnancy testing can also be

ascertained at this time. If there is confusion

about whether the patient may be pregnant,

defer the procedure until lab testing can clearly

show that the patient is not pregnant. Patients

who are postmenopausal may be scheduled at

any time.

If there is concern about the possibility of

cervical stenosis—such as a patient who is nul-

liparous or postmenopausal—consideration for

the use of misoprostol is recommended. Miso-

prostol, a prostaglandin E1 analogue, has been

shown to be useful in preparing the cervix prior

to hysteroscopic surgery. Studies have shown

that pre-procedural use of this medication can

decrease cervical resistance during hysteroscopy

and decrease cervical dilatation [16, 17]. Miso-

prostol 200–400 μg can be given orally or vagi-

nally 9–24 h before office hysteroscopy to help

prepare the cervix and facilitate endocervical

entry, especially at the internal os. This will

improve the experience for both patient and phy-

sician. Warn patients of mild side effects such as

vaginal spotting or bleeding and lower abdomi-

nal cramps. Diarrhea or other gastrointestinal

side effects are rare. Also, if patients are

concerned about pain or discomfort, advising

them to take a nonsteroidal (such as ibuprofen

400–600 mg or naproxen sodium 500 mg) up to

60 min prior to the office surgery can help to

decrease pain associated with the office

procedure.

Equipment and Office Setup

In order to establish a hysteroscopy program, an

office will need to obtain some basic equipment

required to safely and successfully perform the

procedure in the office setting.

The initial decision should be whether to use a

rigid hysteroscope or a flexible hysteroscope.

The merits of each are discussed above in the

“Instrumentation” section.

Surgeon preference, cost to rent or purchase

as well as costs of maintenance will also need to

be considered.

Also, deciding upon which distention medium

to use is important. In rigid office hysteroscopy,

normal saline is most commonly used. Carbon
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dioxide may also be used but should be used for

only diagnostic hysteroscopy as blood and endo-

metrial debris can collect and cause problems

with visualization when using carbon dioxide.

Some hysteroscopists prefer carbon dioxide for

improved visualization and ease of use. Risks of

CO2 include diaphragmatic irritation with

subsequent shoulder pain cited [18]. Also, risk

of air embolism, while small at 0.51 %, is a

concern to keep in mind with using either

medium [19]. There are two randomized con-

trolled trials [20, 21] which showed that normal

saline has less pain, shorter procedure times, and

greater patient satisfaction when compared with

CO2.

Equipment for the distending medium chosen

would include the medium itself (1 L intravenous

bag of saline or CO2 cannister) as well as tubing

and appropriate measuring device. AAGL has

issued guidelines for management and utilization

of distention media [22]. These discuss the use of

pumps for fluid and measuring systems but also

note that with simple diagnostic procedures,

“there is little value to using these systems for

diagnostic hysteroscopy or even for simple

procedures” but use of simple gravity to create

an intrauterine pressure that is at a level below

the patient’s mean arterial pressure. It should be

noted, however, that having a “perineal drape”

that can collect the extruded fluid is

recommended in case one suspects increased

fluid absorption during the procedure. This way

the physician and office staff will be able to

assess fluid intake versus output for office

procedures that take more time than anticipated.

Regardless of the type of scope to be used or

the choice of distending media, the necessary

accessories needed to maintain visualization of

the uterus and cervix are needed. These include a

light source with appropriate fiberoptic cables

and a camera and monitor to take still images at

a minimum (Fig. 7.8). Many offices will also

utilize a digital printer and/or a video digital

recorder to document and preserve the procedure

and important images of pathology identified.

Many offices will have this equipment all present

on one mobile cart which contains other needed

supplies such as specula, cleansing solution,

tenaculum, and dilator probes. Having all equip-

ment in one location will help the nursing and

other office staff to have the necessary materials

on hand in case problems or complications arise

during the hysteroscopy procedure.

Hysteroscopic Procedure

Rigid or Flexible Hysteroscopy:
Standard Technique

After appropriate pre-procedure evaluation,

informed consent and procedural “time out,”

the in-office procedure may proceed. Assessment

of complete operational aspects of the hystero-

scope and needed equipment should be

undertaken before proceeding to assure no equip-

ment malfunctions or absence of needed

Fig. 7.8 Office hysteroscopy tower with video monitor,

lightsource, video adaptor, and printer on mobile tower

cart
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equipment is identified mid-procedure. Also,

“white balancing” and focusing the scope should

be undertaken to confirm appropriate visualiza-

tion is achieved. Lastly, flush or purge the tubing

with the distention medium (saline or CO2) prior

to beginning the procedure to reduce the risk of

air embolism.

The patient is placed in the dorsal lithotomy

position, with adequate drapes or chux pads in

place to absorb extruded saline or other fluid if

liquid distention medium is used. A speculum

(preferably one sided) is placed and the cervix

is visualized. Cleansing the cervix, while not

required, is appropriate with approved antiseptic

solution. If using a paracervical anesthetic block,

it may be administered at this time. Some have

advocated using only a “small dot of anesthetic

(0.5 mL). . .. Placed at the anterior cervical lip

where the tenaculum is placed” [23]. Placement

of a single tooth tenaculum at the 12 o’clock

position of the cervix is then done. If cervical

stenosis is present or if the patient is nulliparous

or postmenopausal, consideration of a minimal

cervical dilation may be considered at this time.

Then after assuring the anesthetic has had

adequate time to take effect, the hysteroscope

may be introduced. Fluid or CO2 distention

through the hysteroscope should be initiated

just as the scope is being placed into the external

cervical os. Once inside the external os, follow

the endocervix by direct visualization while

slowly advancing the hysteroscope. If adequate

distention is not present, slowly closing the out-

flow channel may help to improve visualization.

By following the endocervical canal, the internal

cervical os will then be reached. Once past the

internal os, entry into the uterine cavity will

require a brief pause to completely distend the

cavity. At this time, a complete survey of the

uterine cavity should be performed including

anterior and posterior walls, uterine fundus and

both corneal regions with notation of bilateral

tubal ostia (Fig. 7.9). Video photos can be taken

at this time to provide documentation of both a

normal cavity or to identify and denote any

pathology seen.

In some patients, the anatomic position of the

uterus (anteverted or retroverted) may require the

surgeon to manipulate the hysteroscope in order

to accomplish an adequate uterine evaluation.

This may require gentle removal of the speculum

(warning the patient of this occurrence during the

procedure will help to decrease the patient’s pos-

sible startle reflex) to allow more anterior, poste-

rior, or lateral movement of the hysteroscope. If

the patient is on an electrically driven table,

adjusting the table position or height during the

procedure may also allow for improved visuali-

zation and patient comfort. Also, if using a 30� or
70� lens, rotation of the hysteroscope can allow

for adequate visualization while decreasing

undue movement of the scope. The surgeon

should also be aware that with a 12� or 30�

hysteroscope, the image seen on the monitor is

not directly in front of the scope and so adjusting

movements during the procedure may be needed.

With flexible hysteroscopes, however, the angle

of view is zero degrees, so one should keep the

cervix and uterine cavity in the center of the field

of view.

If endometrial pathology is identified,

targeted biopsies may be undertaken if the hys-

teroscope has attached biopsy channel. This

allows for what has been described as “see and

treat” approach: Bettocchi et al. have noted, “in

this situation, there is no longer a distinction

between diagnostic and operative procedure,

Fig. 7.9 Panoramic view of endometrium from lower

uterine segment
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because a single procedure is performed in which

the operative part is perfectly integrated in the

diagnostic work-up” [24]. Further description of

office operative hysteroscopic techniques are

described in Chap. 9. Otherwise, complete the

procedure by slowly withdrawing the hystero-

scope and viewing the uterine cavity and the

endocervix. Stop the distending medium flow as

the scope is exiting the external os. Remove any

excess fluid in the vagina, remove the tenaculum

(and check for excessive bleeding at the tenacu-

lum site), and then remove the speculum. If an

endometrial biopsy is needed for general endo-

metrial sampling (such as suspicion of endome-

tritis or other general endometrial pathology),

performance of the biopsy may be undertaken

immediately after completing the hysteroscopy

and before removal of the vaginal instruments.

After the procedure, assure that the patient is

comfortable. Before discharging her from the

office, it is beneficial to review the findings

including review of photos taken during the pro-

cedure. Many women will be able to observe the

procedure in “real time” by viewing the monitor

during the procedure. This both allows for a

visual “distraction” from any minor discomfort

she may be experiencing as well as allowing her

to be invested in the findings of the procedure.

Review of post-procedure instructions about

activity, diet, and recovery from any required

analgesics or sedatives is recommended at this

time as well. Usually, most patients may resume

normal activity the day of or just after the proce-

dure. Recommendations about resumption of

intercourse vary according to surgeon preference

but this may be allowed within the first few days

post-procedure provided the patient is

comfortable.

Vaginoscopic Technique for Office
Hysteroscopy

The Vaginoscopic (or “no touch”) technique of

hysteroscopy was developed by Bettocchi and

Selvaggi in 1995 and describes a method of

office hysteroscopy that does not require a vagi-

nal speculum or cervical tenaculum [1]. This

technique has been studied against the traditional

office hysteroscopy and has been shown to be

effective: reported procedural times are faster

[25] and procedural pain scores are reduced

[26] when compared to traditional office hyster-

oscopy. This technique avoids the need to both

introduce the vaginal speculum to visualize the

cervix and place the single tooth tenaculum to

grasp the cervix. Bettocchi has noted that this

approach “requires a good knowledge of anat-

omy and of the instrumentation, as well as dex-

terity on the part of the operator” [27]. While this

technique has been described using rigid hyster-

oscopy, flexible hysteroscopy may be used with

this approach as well.

As with the traditional approach, assure initial

steps of patient evaluation, consent, time out, and

equipment setup are in place. With the patient in

the dorsal lithotomy position, no speculum is

placed. Instead, the hysteroscope is placed into

the lower vagina followed by initiation of disten-

tion with saline (or CO2) within the vagina. Since

the vaginal axis is generally directed posteriorly,

the saline will accumulate in the posterior vagi-

nal fornix and allow for subsequent vaginal dis-

tention. Then the hysteroscope may be advanced

toward the cervix and the external cervical

ostium is visualized and the scope is guided

into the endocervix without the use of a tenacu-

lum. Distention of the endocervical canal will

then allow the hysteroscope to be directed

through the internal os into the uterine cavity.

Survey of the uterine cavity and the remainder of

the procedure is the same as described above in

the traditional approach.

Complications of Office Diagnostic
Hysteroscopy

Office hysteroscopy is a safe procedure but it is

not without complications. There have been

many studies that have reviewed complications

associated with hysteroscopic surgery, but many

of these have been studies of procedures done in

a hospital or ASC and have included operative

hysteroscopies: these have been shown to have

increased risks due to potential complications
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with larger sizes of hysteroscopes needed to per-

form the surgeries as well as those associated

with increased quantities of distention media

and use of surgical energy during hysteroscopic

surgery [28]. Office diagnostic hysteroscopy,

however, is a safe procedure with few minor

complications: Naegele et al. estimated an over-

all morbidity from outpatient diagnostic hyster-

oscopy at 2.3 % [2]. These complications include

pain during and after, vasovagal episodes, uterine

perforation and distention media complications

(both saline and CO2).

While diagnostic office hysteroscopy is gen-

erally very well tolerated, occurrence of pain

during and after the procedure has been

documented and studied. There is a wide varia-

tion on quoted rates of pain from 0.1 % with

“severe pain” [2] to 16.5 % [18] with rigid tradi-

tional hysteroscopy. A recent meta-analysis

showed that the vaginoscopic or “no-touch” tech-

nique of office hysteroscopy has a significant

reduction in pain compared to the traditional

hysteroscopy using a speculum and/or cervical

tenaculum [26] and Bettocchi et al. reported that

the vagnoscopic technique used on over 11,000

patients, only 0.9 % described pain [24]. When

using flexible hysteroscopy, results have been

similar with Bradley reporting 3.6 % incidence

of “intolerable” pain in an observational trial of

office-based flexible diagnostic hysteroscopic

procedures [15]. One aspect of use of carbon

dioxide for distention in either rigid or flexible

diagnostic hysteroscopy is the incidence of

shoulder pain associated with this medium. Post

procedural pain is typically managed with non-

steroidal medications and rarely are narcotic

medications needed.

Vasovagal episode is likely the most common

complication of office-based diagnostic hysteros-

copy. It occurs in approximately 0.5–2.3 % [18,

29] with increased risk associated with use of a

rigid hysteroscope (1.9 %) and with CO2 as the

distention medium (2.3 %). Use of smaller cali-

ber hysteroscopes (3.5 mm or less) as well as use

of local anesthesia can reduce the risk [30, 31].

Treatment of vasovagal episodes is supportive;

use of ammonia or other noxious inhalants is

rarely needed and only if syncope occurs.

Uterine perforation is also a recognized but

rare complication of office-based hysteroscopy.

There are few studies looking specifically at

office-based procedures but most studies of diag-

nostic hysteroscopy done in the operating room

finds a risk of uterine perforation at 0.13–1.2 %

[32]. With all likelihood, the risk of uterine per-

foration may be lower in office-based

procedures. Also, similar to perforation is the

risk of cervical trauma related to cannulation of

the external, or more commonly, the internal

cervical os from office hysteroscopy. While the

true incidence of this is uncertain, it is a potential

complication either from the hysteroscope or

from a cervical dilator or “os finder” which may

cause inadvertent bleeding upon cervical entry.

Also, creation of a false passage may occur dur-

ing initial dilatation of the cervix or at the time of

hysteroscopic entry, especially in a cervix

affected by stenosis, scarring, nulliparity or sig-

nificant postmenopausal state.

Both cervical trauma and false passage crea-

tion may be lessened by “priming” or pretreating

the cervix in the hours to days before the office

procedure. Use of misoprostol has been shown to

improve cervical dilatation and decrease resis-

tance upon cervical entry [17, 18]; dosing was

previously discussed in the “Patient Preparation”

section. Also, use of laminaria placed the day

prior to surgery will also help to provide mechan-

ical dilation of the cervix but should be avoided

in patients with an iodine or shellfish allergy. If

perforation is encountered during a diagnostic

hysteroscopy, identification of and observation

of the perforation should be undertaken to evalu-

ate bleeding. If no operative instruments or elec-

trical energy was used, cessation of the procedure

and patient observation, either in office or in

hospital, should be considered. If there is a sus-

picion of active bleeding or injury to a vital

pelvic organ, immediate transfer to a hospital

with necessary hematologic and imaging

modalities used to evaluate the patient. Laparos-

copy or laparotomy should be considered if the

patient becomes unstable. Lastly, external

trauma to the stroma of the vaginal portion of

the cervix may be encountered with use of a

single tooth tenaculum, especially during
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difficult cervical entry or with a severely an

anteverted or retroverted uterus. Treatment with

silver nitrate or placement of a suture may be

required to stop bleeding if encountered.

Bleeding during in-office surgery may be

encountered either due to cervical trauma, uter-

ine perforation or from disruption of the endome-

trium during the procedure. Rarely does the

procedure need to be stopped but if such bleeding

occurs, identification and treatment of the source

of bleeding should be undertaken before

discharging the patient from the office. There is

a small chance of infection from office-based

diagnostic hysteroscopy. The exact incidence is

unknown, again due to few solely office-based

studies but it is also unlikely in absence of patient

risk factors due to the relatively short time it

takes to perform office diagnostic hysteroscopy,

the small amount of distending media used and

absence of concomitant operative or energy

related procedures. Loffer notes that infection is

seldom a concern when strictly considering diag-

nostic hysteroscopy as many studies do not

report such complications but notes an estimate

of 0.2 % [33]. While ACOG does not recommend

prophylactic antibiotics, in patients with a history

of PID or significant hydrosalpinx, consideration

of pre- and post-procedure antibiotics can reduce

the risk of development of post hysteroscopy

tubo-ovarian abscess [34] though these cases

were associated with operative and not diagnos-

tic, hysteroscopic surgery.

Complications associated with distention

media in office diagnostic hysteroscopy are few

and infrequent (estimated to be between 0.2 and

1.1 %0 [32, 33] but require diligence and effec-

tive office-based protocols to first prevent and

secondly, recognize and treat if they occur. In-

office diagnostic hysteroscopy will utilize physi-

ologic solutions (such as physiologic saline or

lactated ringers) or carbon dioxide gas almost

exclusively. The cost and ease of use make

these good options for office-based diagnostic

procedures. Use of carbon dioxide is safe and

embolization of CO2 in small amounts is not

dangerous [33]. Increased instillation pressure

(greater than 60 mmHg) and flow rates will

increase the risk of intravasation of the gas

which may lead to severe or fatal carbon dioxide

embolism. This is treated by immediate cessation

of the procedure, ventilation support, placing the

patient on her left side with immediate transfer to

a hospital for further management. When using

saline, air embolism can occur and the risk may

be decreased by purging all air from the hystero-

scopic tubing before beginning the procedure.

Also, avoiding steep Trendelenberg position

(where the uterus may be elevated over the

heart) will decrease this risk: rarely is this posi-

tion needed in office-based diagnostic

procedures. Lastly, while physiologic solutions

used in the office setting are safe, rare cases of

increased fluid intravasation may lead to fluid

overload with resultant pulmonary edema and

congestive heart failure [35]. This complication,

while less likely during short office-based cases,

can be avoided by monitoring fluid deficits dur-

ing surgery and stopping the procedure if the

deficit reaches 1,500 mL of physiologic fluid.

Post procedural monitoring of vital signs in

office is strongly encouraged if such an event

occurs and prompt evaluation of any pulmonary

symptoms such as shortness of breath occurs.

Tips and Tricks for Office Diagnostic
Hysteroscopy

1. Practice Specific Technique: Prior to

transitioning to the office, perform diagnostic

hysteroscopy in an OR or ASC with only

minimal anesthesia and or just a paracervical

block to get acclimated to your technique.

Also, use of a hysteroscopic simulator can

help to provide practice for the technique

prior to undertaking office surgery.

2. Patient Selection: Selecting patients who eas-

ily tolerate pelvic examination or previous

endometrial biopsy or colposcopy are likely

good candidates for office hysteroscopy. Also,

patients with significant anxiety may be better

served in an operating theater though mild

anxiety may be overcome with oral medica-

tion 1 h prior to the procedure (see Chap. 4:

Anesthesia and Analgesia). Also, the first two

to three patients who undergo office surgery

should be those who are well known by the

surgeon and staff.
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3. Timing of the procedure: Office hysteroscopy

may be performed at any time but typically in

the first 1–2 weeks after cessation of menses

will allow for best visualization.

4. Show her the hysteroscope: Certainly the

scope is long but stress how small the tip is:

smaller than a pencil but just larger than the

tip of a pen. This will help to allay potential

anxiety.

5. “Vocal Local”: During the procedure, having

the nurse or assistant talk to or converse with

the patient while the procedure is ongoing.

This will distract the patient from portions of

the procedure so as to decrease her anxiety

and possibly her discomfort. Also, allow her

to view the monitor as seeing the procedure

may also improve a patient’s experience.

6. After the Procedure: Go over any pathology,

if found. Assess any pain, discomfort, and

anxiety and treat accordingly. Go over post-

procedure instructions and be certain the

office staff knows to take any post-procedure

phone calls seriously: post-operative phone

calls from the patient means she is concerned

and you and your staff should be as well.

7. Elicit Feedback: Both from the patients and

from your staff. Find out what helps the

patients and build on that. Track outcomes

and complications and assess how to

improve.

Conclusion

Diagnostic hysteroscopy is an ideal tool to use

to diagnose a myriad of menstrual concerns,

infertility questions, and uterine conditions.

Performing this as an office-based procedure is

safe and effective and can provide needed diag-

nostic information, with the possibility of con-

comitant operative procedures as needed.

Establishing this procedure in the gynecology

office can also be the gateway to advanced

hysteroscopic procedures such as in-office ster-

ilization. Both traditional and vaginoscopic

techniques are associated with minimal pain

and few complications.
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Hysteroscopic Tubal Sterilization 8
Jonathan D. Emery

Introduction

Successful development of female sterilization

using reliable hysteroscopic techniques has

allowed for tubal sterilization to be moved from

the operating room to the office setting. Since

2002 in the United States [1, 2], hysteroscopic

sterilization methods have been Food and Drug

Association (FDA) approved and continued

development of this technique has permitted per-

formance in the office. Advantages of hystero-

scopic sterilization include minimal to no

anesthesia, ability to perform the procedure in

women with significant comorbid medical

conditions as well as in women with multiple

prior abdominal or pelvic surgeries. Introduction

of hysteroscopic sterilization to the office setting

has been shown to have minimal pain, a shorter

recovery time with expedited return to normal

activities as well as increased patient satisfaction

[3, 4]. Arjona et al. reported that women

undergoing the procedure believe that the most

positive aspect of having in-office hysteroscopic

sterilization was “the absence of the operating

room” with almost 20 % of patients verifying it

as a “quick and comfortable procedure” [5].

In the United States during the years

2006–2008, female surgical sterilization of any

type was the second most common form of

contraception utilized, closely following oral

contraceptive pill: 17.3 % of women using the

pill followed by 16.7 % choosing sterilization

[6]. While the majority of female sterilization

procedures in the United States are performed

after delivery in the peripartum period, interval

sterilization can now be performed in the office

with the hysteroscopic technique rather than

subjecting patients to the surgical risks of lapa-

roscopy. Effectiveness of female sterilization as

quoted by the CREST data is very high (cumula-

tive 10-year probability of pregnancy post tubal

ligation was 18.5 per 1,000 procedures) [7] and it

appears, based on recent data, that effectiveness

of hysteroscopic sterilization is similar or even

better than tubal ligation. Both the Essure Pivotal

Trial and the Phase II trial [1, 2] reported zero

pregnancies in 643 women who did not report

pregnancy in the follow-up period. Others, how-

ever, have reported pregnancies following

transcervical sterilization with one author

estimating effectiveness at 99.74 % for

preventing pregnancy [8, 9].

Historical Perspective

In the United States, hysteroscopic sterilization

has been an approved technique by the United

States Food and Drug Association (FDA) since

2002. That year, the Essure™ Permanent Birth

Control System (Conceptus, Mountain View,

CA) was approved for use in the United States.
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Subsequently, in 2009, the Adiana® Permanent

Contraception system (Hologic™, Inc.,

Malborough, MA) was approved for use in the

United States for hysteroscopic sterilization as

well but was discontinued for use by the manu-

facturer in 2012. Thus, hysteroscopic steriliza-

tion in the office today consists of use of the

Essure™ system.

Prior to 2002, attempts at transcervical or hys-

teroscopic sterilization had been attempted by a

variety of methods including chemical (quinacrine

hydrochloride), electrosurgical, and multiple

mechanical (silicone, polyethylene, nylon, and

polytetrafluoroethylene) techniques [10]. These

previous methods were felt to have increased fail-

ure rates due to tubal migration or expulsion or

incomplete tubal occlusion. Cooper had

emphasized the need for an implant or device to

be anchored in the uterine portion of the fallopian

tube as it is less compliant and serves as an ideal

location to anchor an implant [10]. Both the

Essure™ and Adiana® systems accomplished this

requirement by placing mechanical inserts in the

uterotubal junction: the Adiana system utilizes

insertion of polymer matrix after inducing thermal

injury to uterotubal junction while the Essure™
system places a metal–polymer insert at this criti-

cal anatomic location.

The Essure™ microinsert is a metal–polymer

combination consisting of an inner coil of poly-

ethylene terephthalate (PET) fibers admixed

with stainless steel and an outer coil of

nickel–titanium (nitinol) (Fig. 8.1). Once placed,

this microinsert elicits a local tissue inflamma-

tory response which causes tissue in-growth,

fibrosis, and subsequent tubal occlusion over a

6–12 week period [11]. As the Adiana system is

no longer available in the United States since

May 2012, the remainder of this chapter will

focus on data and techniques of the Essure™
system.

In-Office Application

Since FDA approval of a device for transcervical

sterilization in 2002, the number of tubal

sterilizations accomplished by the hysteroscopic

approach has increased significantly, mostly at

the expense of laparoscopic sterilization. It has

been reported at one institution that laparoscopic

sterilization decreased significantly over a 5-year

period with the introduction of hysteroscopic

sterilization, such that after 5 years, the hystero-

scopic approach was more common than

laparoscopic tubal ligation, 51–49 % [12].

While this shift has not yet occurred nationally

at this time, physician adoption of and patient

acceptance of hysteroscopic sterilization is

increasing.

This increase in utilization of the Essure

procedure has been accelerated by transfer of

the technique from the operating room (OR) or

ambulatory surgery center (ASC) to the

office setting. In-office gynecologic surgical

procedures are increasing in number, led by the

adoption of this technique. In order for any sur-

gical procedure to be transferred from the OR/

ASC to the office, both physician and patient

factors must be considered and be shown to

equal to or supersede statistics of the same

Fig. 8.1 Tip of Essure™ delivery catheter with loaded

nitinol microcoil insert
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procedure when performed in OR or ASC.

This has been the case with hysteroscopic

sterilization.

Factors that affect physician adoption of this

technique in the office include the procedure’s

ease of use. For hysteroscopic sterilization, this

would encompass ease of placement of the

microcoils, overall procedure time, minimizing

procedural complications, and cost of the proce-

dure in-office. More important, however, are the

factors affecting the patient’s experience of hav-

ing the procedure done in the office versus in the

operative setting. For hysteroscopic sterilization

these include, but are not limited to, minimizing

pain and discomfort, decreasing inconvenience,

faster return to normal activities and overall sat-

isfaction with the procedure.

Prior to considering performance of the pro-

cedure in-office, however, the physician must be

adequately trained on and familiar with the pro-

cedure as performed in the operating room or

ASC. Proper operative experience with hystero-

scopic sterilization will ensure a smooth transi-

tion to the office once the surgeon has gained

appropriate knowledge and skill with the proce-

dure in order to anticipate and manage perioper-

ative, intraoperative, and post-procedural

problems and complications. While a surgeon

may have “privileges” to perform the procedure

in the OR/ASC setting, this does not equate to

clinical competence. The granting of privileges is

based on satisfactory training, experience and

demonstration of contemporary clinical compe-

tence [13]. Achieving clinical competence has

been studied and it has been suggested that in

order to gain competence with a procedure, the

surgeon should have performed a minimum of

20–25 procedures. Thus, performance of an ade-

quate number of operative hysteroscopic sterili-

zation procedures in the OR/ASC should be

mandated prior to the transition of the skill to

the office setting. Also, the surgeon should be

certain to practice good clinical judgment as to

which patients will be most successfully treated

with in-office sterilization versus those who

should undergo hysteroscopic (or even

laparoscopic) sterilization in the setting of the

ASC or operating room with adequate anesthesia

and postoperative monitoring. For instance,

patients who have difficulty with standard spec-

ulum or pelvic exams, patients with significant

anxiety disorders and patients with “low pain

tolerance” should be considered for surgical ster-

ilization with anesthesia.

Data supporting transfer of this technique to

the office setting has been well documented in

recent years. From the physician perspective,

ease of use has been established primarily

through prospective clinical trials. Review of

in-office procedures shows the placement rate

of the coils in both tubal ostia ranges from 89

[14] to 98.6 % [3]. These placement rates com-

pare favorably with the Phase III trial which

showed a placement rate of 92 % [1]. One study

noted that the placement failure rate was higher

in the first 25 % of cases performed in-office

during the study period [3], suggesting that as

operator experience increases, placement rates

may improve, correlating with a “learning

curve” effect. This effect is also seen when con-

sidering time to perform the procedure. Studies

have shown a range of time of procedure from

6.8 to 12.4 min [3, 15] with Levie noting a

learning curve effect after the first 13 cases.

Overall, when the procedure is done in-office,

the complication rate is very low, ranging from

0 to 5 % for procedural complications [5, 14–16]

with several studies noting a very small rate of

vasovagal related incidents, being reported at

1–5 %. One study looked at the surgeon’s per-

ception of difficulty with the procedure and 85 %

noted the procedure to be of low to medium

difficulty [3]. Placement rates and procedural

difficulties were noted in several studies to be

correlated with uterine and endometrial anatomic

changes as well as tubal spasm. Lastly, once the

procedure is completed, tubal occlusion rates as

shown on hysterosalpingography (HSG) range

from 98 to 100 % in published studies of the in-

office procedure [14, 15].

The patient experience with any minimally

invasive procedure should be equal to or superior

to the more standard techniques and application

of in-office hysteroscopic sterilization has been

shown to be well accepted by patients. Several

studies have reviewed patient’s perception of
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pain; while the scales used to assess pain have

differed, all have shown pain to be at the level of

or less than the pain experienced during that

woman’s menstrual cycle. Levie et al. showed a

rate of 70 % for perception of pain less than a

menstrual cycle and Mino et al. reported that

84 % of women experienced “little or no discom-

fort” during the procedure [3, 17]. While studies

varied in assessments of pain, several reviewed

patients use of pain medication associated with

the in-office procedure with one study showing

that only 9 % of patients took any pain medica-

tion following the procedure [3] and another

study showed only 17 % of patients were given

pain medication after the procedure [14]. Both of

these findings are superior to the Phase III trial

where 25 % of patients received post-procedural

pain medication [1]. Several studies assessed

patients “return to normal activities” which was

84 % on the day of the procedure [3] to 100 %

within 24 h of the procedure [14]. Finally, overall

patient satisfaction was evaluated in the post-

procedure period by varying methods, with

94–100 % of patients expressing high satisfac-

tion with the Essure procedure [3, 5, 14, 16, 18].

Again, these findings show high correlation with

the Phase III trial which reported that 98 % of

women in that study were satisfied or very

satisfied, when questioned on follow-up studies

[1]. Interestingly, Sinha et al. reported that on

post-procedure questionnaire, the most common

reason for choosing Essure method of steriliza-

tion in their in-office trial was “the desire to

avoid general anaesthetic” in 72 % of patients

followed by avoidance of surgical incisions

(59 %) and lack of hospital stay (50 %) [16].

Lastly, the cost advantage of in-office female

sterilization has been demonstrated in studies

[19, 20]. Cost advantages for the in-office proce-

dure versus laparoscopic sterilization in the

operating room or ASC are incurred due primar-

ily due to the absence of the operating room and

associated anesthesia charges—both pharmaco-

logic and personnel-related. The primary in-

office expense needs for the procedure include

costs associated with the disposable microinserts

as well as for the office hysteroscopic equipment

and maintenance. Levie and Chudnoff [19]

performed a detailed cost analysis which

included evaluation of the office hysteroscope

and associated equipment including the tower

stand, video monitor, light source and cable,

video printer, and camera. Their analysis

assumed that the equipment was used for

sterilizations only at a rate of 100 sterilization

procedures/year and included added costs for

maintenance. Their estimate was for $325 per-

procedure hysteroscope cost. Obviously, costs

could be lowered by performing more procedures

and by utilizing the equipment for other office-

based hysteroscopic procedures, both diagnostic

and therapeutic (see Chaps. 7 and 9).

Patient related costs can be lowered by the

office procedure which may reduce patient and

insurance expenses. Also, physician related costs

can be lowered due to ease of scheduling (includ-

ing no need for travel time to hospital or ASC).

Patient Preparation

Prior to having the patient arrive on the day of the

procedure, several factors should be addressed

with her before hysteroscopic sterilization

should proceed. These include pre-procedural

counseling about both sterilization and the hys-

teroscopic procedure itself, endometrial prepara-

tion and post-procedural concerns.

Initial screening in the office must include

screening for appropriateness of the patient to

have the procedure performed: a list on contrain-

dications for the procedure is listed in Table 8.1.

When discussing sterilization with the patient,

assessing the patient’s readiness for the proce-

dure is important. If there are concerns about

future fertility, suggesting long-acting reversible

contraception (LARC) would be recommended.

The American College of Obstetricians and

Gynecologists (ACOG) recommends all patients

undergoing sterilization be counseled on “risk of

regret” [21]. This is due to a documented inci-

dence of regret after sterilization of up to 20 %

[22]. This is more common among women under

age 30 and in those with less than two children,

amongst others; women over age 40 have been

shown to have the least regret.

104 J.D. Emery

http://dx.doi.org/10.1007/978-1-4939-1414-2_7
http://dx.doi.org/10.1007/978-1-4939-1414-2_9


Also, counseling on the risk of future preg-

nancy after in-office sterilization should be

discussed. This counseling is predicated on the

fact that the patient undergoes the 3-month

confirmation HSG showing bilateral tubal

occlusion. In the CREST study of tubal ligation

performed by all methods, risk of pregnancy

following tubal ligation was 1.85 % (cumula-

tive 10 year rate for all types of tubal steriliza-

tion) [7]. Published failure rates with

hysteroscopic sterilization have been similar.

In patients followed from the Phase II and III

trials, the manufacturer of the Essure system

claims a 0 % pregnancy rate on participants in

their study [1, 2]. Recent case reports and other

studies have shown that pregnancies do occur

after the procedure, even in those who have

completed appropriate confirmation with HSG

[23, 24] though these studies suggest misinter-

pretation of HSG may play a role. The crude

pregnancy rate has been reported to be between

0.1 and 0.2 % with Essure [25, 26] with Munro

et al. suggesting an age-adjusted effectiveness

of the procedure of 99.74 % at 5 years [8]. The

patient should be notified of this rate prior to the

procedure. Reports of ectopic pregnancies fol-

lowing Essure sterilization have been reported

in the manufacturer and user facility device

experience (MAUDE) database [27], so

counseling about possible ectopic pregnancy if

sterilization failure occurs is important.

Informed consent for the procedure is also

recommended to be accomplished prior to the

day of the procedure but may be accomplished

just before the procedure itself if adequate

counseling was performed beforehand. A full

description of and details incumbent of Informed

Consent are detailed in Chap. 3. The five main

points to discuss before any procedure include:

(1) Risks of the actual procedure, (2) Benefits of

the procedure, (3) Alternatives to the procedure,

(4) Complications of the procedure and (5) Per-

sonnel involved during the procedure. Items

especially pertinent to hysteroscopic in-office

include possibility of the inability to place the

microcoils either due to inadequate visualization

or tubal spasm, pain with endometrial insuffla-

tion and with tubal microcoil placement and pos-

sibility of inadequate occlusion on HSG.

Benefits, while seemingly self-explanatory with

a sterilization procedure also include ability to

assess the endometrium for any undiagnosed

pathology. Alternatives include other forms of

sterilization including laparoscopic tubal sterili-

zation and male partner sterilization, if accept-

able. Also, the alternative of performing the

procedure in the OR or ASC should also be

discussed and offered to the patient if she has

concerns about undergoing the procedure in the

office, whether real or perceived. Surgical

complications to hysteroscopic sterilization

are listed below and should be explained.

Table 8.1 Contraindications to hysteroscopic sterilization

• Pregnancy or suspected pregnancy

• Use within 6 (six) weeks of delivery or pregnancy termination or miscarriage

• Desire for future fertility and/or uncertainty about whether to be sterilized

• Previous tubal ligation or other tubal surgery, such as treatment for ectopic pregnancy

• Current active or recent upper or lower pelvic infection, including herpes simplex infection

• Patients in whom only one microcoil can be placed due to

– Contralateral proximal tubal occlusion or spasm

– Unicornuate uterus or bicornuate uterus with inaccessible rudimentary horn

– Lateral tubal ostium anatomic location

– Severe intrauterine adhesions preventing access to tubal ostia

• Known allergy to contrast dye

• Inability to return for 3-month HSG

(Adapted from Conceptus Incorporated. Essure: instructions for use. Mountain View (CA): Conceptus Inc.; 2012.

Available at: http://www.essuremd/Portals/essuremd/PDFs/TopDownloads/Essure%20IFU.pdf. Retrieved October 10,

2013)
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Lastly, office personnel who will be assisting

during the procedure and recovery in the office

should be reviewed and introduced prior to the

procedure as well.

Optimally, informed consent should be

reviewed at a time prior to the actual procedure.

This is also a good time to be certain the patient

has adequate endometrial preparation for the pro-

cedure as well as review the need for contracep-

tion before having the confirmatory HSG. This is

of utmost importance as one of the two most

important aspects of in-office sterilization is the

ability to see and access the tubal ostia (the other

being minimizing patient discomfort). Therefore,

scheduling the patient during the early

proliferative phase of her menstrual cycle is

important or having the patient undergo medical

treatment to ensure endometrial thinning may

also be considered. Hormonal management with

combination oral contraceptive pills, progestin-

only contraceptives (pill, injection or subdermal)

or progesterone containing intrauterine systems

are all considered appropriate prior to female

sterilization. All will allow for development of

endometrial thinning due to atrophy: a pale, thin

endometrial cavity will allow for maximal visu-

alization of the tubal ostia and increase success-

ful microcoil placement (Fig. 8.2). Also,

instituting these therapies prior to the procedure

visit allows these therapies to be utilized for

contraception in the 3-month period until the

confirmatory HSG can be performed.

Pretreatment with medications before arriving

at the office is important to consider. Having the

patient take a pre-procedure dose of ibuprofen

600–800 mg (or other equivalent nonsteroidal

anti-inflammatory drug (NSAID)) orally approx-

imately 1 h before the procedure is encouraged.

For patients with anxiety concerns, consideration

of oral benzodiazepine may also be prescribed; in

this case, signing any informed consent

documents should have taken place prior to this

time. Misoprostol is an effective medication to

consider for assistance in cervical ripening prior

to any hysteroscopic surgery, in-office or other-

wise. Misoprostol is a prostaglandin E1 analogue

which has been shown in studies to be effective

at promoting cervical preparation before

procedures with a decreased need for cervical

dilatation and decreased operative times as well

[28, 29]. Note that misoprostol used in this fash-

ion is an “off-label” indication from FDA

guidelines and consideration should be given to

informing patients of this off-label use if miso-

prostol is prescribed.

Procedural issues that should be discussed

prior to the in-office technique include those

inherent to the procedure itself. Encountering

unexpected endometrial pathology when enter-

ing the endometrium may be a cause of obstruc-

tion of one or both of the tubal ostia. This may

not allow for placement of the microcoils or

make the cannulation of the ostium technically

difficult. Some have recommended a preopera-

tive saline infusion sonogram or office hysteros-

copy be considered prior to sterilization in

patients with heavy, prolonged or irregular men-

ses in order to diagnose and remove pathology so

as to “avoid surprises at the time of the steriliza-

tion technique” [30]. Also, studies have

demonstrated a high microcoil placement rate

using the in-office technique [5, 15, 31] but

there is a possibility of inability to place the

microcoils due to pathology, unusual anatomy,

tubal spasm, or patient discomfort. If patients are

unable to have one or both microcoils placed,

alternatives for contraception or alternative ster-

ilization procedures should be discussed.

Post-procedural issues to review with the

patient include that of pain relief, needs for

Fig. 8.2 Endometrial atrophy with uniform pale endo-

metrium at uterine fundus showing both tubal ostia
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back-up contraception and scheduling of the con-

firmation HSG. Many studies have shown the

procedure to be well tolerated in-office with a

minimum of pain relief as discussed previously.

However, due to endometrial insufflation and

tubal spasm, patients may experience pain at

the time of and after the procedure. Most com-

monly, only oral NSAIDs may be needed after

surgery but other medications may be considered

relative to patient preference, allergies, or

response to discomfort (see Chap. 4). The need

for contraception is mentioned above and the

contraceptive of choice should be ascertained

from the patient. Lastly, scheduling the 3-month

confirmatory HSG is strongly recommended

before the patient leaves the office once the hys-

teroscopic microcoil application is completed.

This works to establish a time for follow-up and

to confirm tubal occlusion. Studies have shown

that noncompliance with the HSG can lead to

unintended pregnancies and that in certain

patient populations, the follow-up rate for this

can be as low as 13 % [32]. Therefore, assuring

that the patient is able to return for the HSG is

important because if she is unable to return to

confirm occlusion, consideration of an alterna-

tive form of sterilization such as laparoscopic

tubal ligation may be a more appropriate, though

more invasive, procedure where sterilization is

immediate. Also, as shown in the contrain-

dications, it should be discussed at this time if

the patient has a true allergy to contrast dye or

iodine as she will not be able to undergo the HSG

and should be offered alternative sterilization

(laparoscopic) or long-acting contraception.

Lastly, performing the procedure in-office in

patients who are utilizing an intrauterine device

(IUD) for contraception can be easily performed.

Placement of the microcoils can be performed

with the IUD in place as demonstrated by several

authors [33–35] but in some patients, the IUD

may have to be removed in order to facilitate

bilateral microcoil placement [34]. The IUD

remains in place for 3 months and then can be

removed either before or after HSG confirmation

of bilateral tubal occlusion. It should be noted,

however, that the manufacturer’s Instructions for

Use [11] excludes IUD use for contraception for

the 3-month interval before confirmatory HSG

though studies listed above have shown this to

be a safe and reliable option.

Equipment and Personnel

Performance of hysteroscopic sterilization in the

office requires some basic equipment needed for

the performance of the procedure. Any small

rigid hysteroscope, generally with an outer diam-

eter of less than 6 mm can be utilized for the

procedure, provided it has a continuous flow

system (in-flow and out-flow channels) and a 5-

Fr operating/biopsy channel (Fig. 8.3). Multiple

brands of hysteroscopes are available in the mar-

ket today, which meet these specifications,

including newer “mini” hysteroscopes. Also,

the hysteroscope should have a 12� or 30� lens

so as to allow for easier lateral visualization of

the tubal ostia. One author has recommended that

included with the operative hysteroscope, having

hysteroscopic graspers available is advised so

that if unexpected pathology such as a polyp or

a fragment of detached endometrium is encoun-

tered, it can be grasped and removed so that tubal

cannulation may proceed. Also, graspers may be

used to grasp a microcoil that is abnormally

deployed and is free in the endometrial cavity.

Lastly, “testing” the operating channel with the

graspers prior to starting the actual procedure can

be beneficial to ascertain that the channel is free

from obstruction: this is important as damage to

the tip of the microcoil during delivery through

the operating channel can bend or damage the

microcoil, thus making it unusable to place in the

tubal ostia.

Fig. 8.3 Hysteroscope with 5 Fr operating channel
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Associated equipment needed includes the

light source or light generator and fiberoptic

cable for illumination as well as a video camera

and monitor in order to provide real time visuali-

zation; most come with photographic capabilities

and as such, either a printer or computerized

image storage system is recommended in order

to document images of the microcoils deployed

in the tubal ostia at the close of the procedure.

Finally, the equipment is typically all placed on a

cart or in sequence in a “tower” which is typi-

cally stationed in one office exam or procedure

room (Fig. 8.4).

Lastly, a fluid management system is needed.

Normal saline (0.9 %) is the most common and

easiest fluid to use, with its low cost, relative

safety, and clean-up, though lactated Ringer’s

solution may also be considered. Typically, 1 L

or less is needed for the procedure as well as

the appropriate tubing; warmed solution is

recommended as it helps to minimize tubal

spasm. Continuous flow systems are

recommended to be used as they allow for

attainment and maintenance of interuterine

pressures of between 25 and 45 mmHg. A

fluid management system to record media in-

flow and out-flow is recommended as well. In

absence of this system, a single flow sheath on

the hysteroscope may be used, with the saline

solution placed 1.5 m above the patient to pro-

vide adequate flow and endouterine pressure;

also, others have used a medium-sized blood

pressure cuff around a 1 L bag of saline with

pressure applied to the bag in order to maintain

flow. Both of these methods, however, do not

allow for accurate measurement of flow of the

media and may result in higher intrauterine

pressures that increase intrauterine saline

absorption during the procedure. AAGL

recommends has issued recommendations for

monitoring and management of distending

media used in hysteroscopy; in terms of iso-

tonic fluids used for hysteroscopic sterilization,

“Excessive absorption of isotonic fluids such as

normal saline can cause severe complications”.

Although isotonic fluids do not cause cerebral

edema, there is still a mandate for continuous

and accurate measurement of input and output

for the calculation of fluid absorption [36].

Once the office has the appropriate equipment

needed for performance of hysteroscopic

procedures, the sterilization device is needed.

As of 2013, there is currently one device avail-

able in the market. The third generation Essure™
system (ESS305) comes in a package of two [2]

individually wrapped microinsert devices each

with one microcoil insert within the disposable

delivery catheter attached to an ergonomic hand

piece and one disposable introducer. It is also

recommended that the gynecologist be familiar

with and read through the manufacturer’s

instructions included with the devices.

Lastly, necessary equipment and medication

for local anesthetic are needed if a paracervical

block or other local anesthetics are utilized.

Some gynecologists will also add other oral or

Fig. 8.4 Office setup for hysteroscopic sterilization with

hysteroscope, ancillary equipment, and video and light

tower
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intravenous medications to their office protocols

to assist in patient comfort or to decrease anxiety.

Knowledge of the pharmacologic properties of

these medications as well as awareness and com-

pliance with national, state, and local govern-

ment agencies regarding in-office medication is

required. Details concerning this are found in

Chap. 4.

Performing this female sterilization technique

in the office requires a minimum of two people:

the gynecologic surgeon and an assistant. The

role of the assistant is to provide the sterilization

catheters to the surgeon and help guide the tip

into the operating channel when instructed. The

assistant should wear sterile gloves and utilize

sterile techniques as to mimic an operating room

in the office procedure room. Some surgeons

have found that a three-person team works

more efficiently with a second assistant

providing supplies and adjustment of the hyster-

oscopic equipment and attending to the patient as

needed. Many times the second assistant can

provide “vocal-local” anesthetic to the patient

to decrease anxiety and at times distract her

from the procedure as well.

Lastly, as with any in-office procedure, ensur-

ing appropriate documentation of the procedure

as well as the reference lot numbers of the

microinserts is recommended. Having a

standardized office procedure checklist is also

recommended to reduce medical errors as well

as to ensure patient safety. Consideration of

annual quality review of this procedure as well

as “mock drills” of complications with office

staff is tantamount to patient safety. ACOG

recommends application of activities and tools

from the inpatient setting be applied to office-

based procedures, such as team and office

meetings, time-outs, checklists, mock drills, and

measurement and reporting systems [37].

Procedure

Performance of the hysteroscopic procedure in

the office setting should be done as similarly to

how the procedure is performed in the operating

room or ASC. Of course, transition from the

operating room to the office requires that the

gynecologist has been instructed about and

performed a minimum number of cases in sur-

gery before attempting to move the procedure to

the office. As with any new procedure there is a

learning curve, so that anticipation of potential

problems should be undertaken to allow for ease

of procedure in-office for both surgeon and

patient. One suggestion is to perform the surgery

in the OR or ASC with the patient receiving only

“monitored anesthesia care” for several cases and

utilizing the procedure as one would in the office.

That way, the surgeon may gain the confidence

needed to perform the procedure in the office

setting.

The equipment needed to perform the proce-

dure is listed in Table 8.2 and the steps of the

procedure are listed in Table 8.3 but are reviewed

here as well.

Once the patient is positioned accordingly in

the office procedure room, standard procedural

steps to place the speculum (an open sided

speculum is recommended) and to visualize

the cervix are undertaken. The cervix and

vagina are cleansed with standard solution. A

paracervical block may be placed at this time

as outlined in Chap. 4. Once the block is

placed, the surgeon should allow at least

5 min for the local anesthetic to set in. Then,

a 5.5 mm or small rigid hysteroscope is

introduced (with a 5-Fr or greater operating

channel in place) using a physiologic saline

solution through the cervix to allow adequate

visualization of the endometrium. Avoiding

cervical dilation or “sounding the uterus” if

possible, as an undilated cervix will allow for

greater uterine cavity distention. Measuring the

uterine cavity may be undertaken prior to

beginning hysteroscopy though it is the

author’s opinion that this is not necessary and

may in fact damage or obscure one of the tubal

ostia. Once inside the endometrial cavity, per-

form a panoramic and complete survey of the

endometrial cavity, noting both tubal ostia and

any pathology present. Also, at this time, be

certain adequate endometrial insufflation pres-

sure is present in order to allow for easier

placement of the microcoils.
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Table 8.3 Procedural steps for performing hysteroscopic sterilization with microcoil device

1. Obtain or confirm informed consent

2. Complete appropriate “Sign-In” or “Time-Out” protocols

3. Correctly position patient in lithotomy position

4. Place speculum and cleanse cervix

5. Place paracervical or intracervical block as appropriate (may skip previous two steps if performing the “Vaginscopic

technique”)

6. Perform hysteroscopy with insufflation and visualization of uterine cavity

7. Identify BOTH tubal ostia

8. Once ascertaining that BOTH ostia are visualized, have assistant open first catheter

9. Place introducer into operating channel

10. Insert first delivery catheter through working channel while visualizing tubal ostium

11. Be certain to slowly advance microcoil catheter once the tip is in view inside the uterine cavity: adjust the

hysteroscope as needed while advancing the catheter into the tubal ostium

12. Advance the Essure™ catheter to the black positioning marker (“black line”) and stabilize the hand piece

13. Rotate thumbwheel on the hand piece backwards to a hard stop: note that the black line moves toward the surgeon

during this step

14. Verify correct position of the microcoil at this time the gold “notch” just outside the tubal ostium with the green

catheter in view: adjust the hand piece slowly to reposition the catheter as needed

15. Depress the button on hand piece

16. Rotate the thumbwheel a second time to withdraw the internal guidewire and to fully deploy the microcoil and

remove the hand piece from the working channel after the coils are expanded

17. Document the number of “trailing coils” in the uterine cavity and take video photos if needed: also record the lot

number of the catheter in operative note

18. Repeat process for the remaining tube after adjusting the position of the hysteroscope to fully visualize the second

tubal ostium

19. Record and document trailing coils and lot number for second tube

20. Remove hysteroscope and vaginal instruments/speculum after completion of procedure

21. Document operative note including any complications of the procedure or with equipment and if any patient related

complications occurred

Table 8.2 Equipment needed for hysteroscopic sterilization

• Operative hysteroscope (12� or 30� lens) with 5 Fr operating channel with:

– Light source and light cord

– Camera and video monitor

• Hysteroscopic fluid (normal saline or lactated ringers) with appropriate tubing

• Appropriate draping to collection excess distending media

• Fluid monitoring system or measurement device to calculate fluid deficit

• Essure™ system (including two catheters with attached hand pieces and introducers) or other FDA-approved

hysteroscopic sterilization system

• Speculum (one-sided speculum preferred)

• Cleansing solution for cervix

• Sterile gloves

Optional:

• Single toothed tenaculum

• Uterine sound or dilator

• Hysteroscopic grasper

• Equipment needed for paracervical or intracervical local anesthetic block (Chap. 4)
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Once certain the tubal ostia are seen and easily

accessible and that the patient will be able to

tolerate the complete procedure, have the assis-

tant open the first catheter. If however, the sur-

geon cannot ascertain that the procedure will be

successful at this time, then the decision must

be made at this point if the procedure can be

completed with both tubal ostia treated. If so,

then place the introducer into the working chan-

nel. Have your assistant then hand the tip of the

catheter so it can easily be placed through the

introducer and into the working channel. Slowly

advance the catheter through the hysteroscope

being aware of and visualizing the tubal ostium

to be cannulated first; it is best to place the cathe-

ter in the “more difficult” ostium first. Slowly

advance the catheter out of the visual end of the

hysteroscope until the tip of the catheter is seen.

Once the tip is in view, adjust the hysteroscope to

where the catheter can easily be advanced into the

ostium (Fig. 8.5). Once inside the ostium,

advance the catheter to the level of the black

positioning marker reaches the ostium (Fig. 8.6).

The patient may experience some mild discom-

fort at this time—be ready to assess her discom-

fort and reassure her (the assistant can also

provide some “vocal-local” as well). At this

time, the operator should also be grasping the

catheter handle adjacent to the hand grasping

the hysteroscope. Once at the blackmarker, rotate

the thumbwheel on the handle back towards the

operator to a hard stop. The surgeon should keep

the catheter handle steady by stabilizing it against

the hysteroscope or camera so as to prevent

moving the insert as the outer sheath of the cathe-

ter is removed in this step. At this time, visualiza-

tion of the gold band just outside the tubal ostium

should be present as well as the slightly more

proximal green release catheter: these two

landmarks on the delivery system will help to

ensure proper positioning (Fig. 8.7).

After confirming that the positioning of the

delivery system has the microcoil in the correct

position of the uterotubal junction, only then

should the button on the delivery handle be

pressed. Then the thumbwheel on the hand

piece should be rolled back a second time until

it stops—this will withdraw the inner guidewire

and deploy the microinsert which will expand

once released. Remove the hand piece and with-

draw the guidewire through the working channel.

Note how many “trailing coils” are present:

Fig. 8.5 Tip of delivery catheter about to enter tubal

ostium
Fig. 8.6 “Black Line” on delivery catheter at correct

position just outside tubal ostium
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optimum placement will reveal 3 (three) to

8 (eight) expanded outer coils of the Essure

microinsert trailing into the endometrial cavity

[11] (Fig. 8.8).

Complete the procedure a second time with

the remaining tubal ostium. Video photos of both

ostia with properly placed microinserts is

recommended to document placement and all

for appropriate documentation and assertion of

placement. Also, it is recommended to keep a

procedural log in the office with documentation

of procedure, device serial numbers and

complications (see Chap. 2). Once the procedure

is completed, remove the hysteroscope and all

vaginal instruments. Assess the patient’s level of

discomfort and if prolonged recovery time is

needed: most women will be able to be

discharged from the office with a minimum of

recovery time needed. Be certain to provide and

review appropriate discharge and follow-up

instructions including a follow-up date in 3

months to return for the confirmatory HSG to

assure bilateral tubal occlusion. Lastly, record

an operative or procedure report in the patient’s

medical record with notation of number of

trailing coils from each tubal ostium.

Tips and Tricks

Several points are made by the manufacturer in

the Instructions for use [11] that accompany the

device, which will aid in proper use of the proce-

dure as well as expedite the ease of application of

the microinserts. Some of these include:

• Performance of the procedure in the early

proliferative phase of the menstrual cycle.

• Administer a NSAID 1–2 h prior to the proce-

dure (the patient may take the medication at

home) which has been shown to significantly

increase the likelihood of success of

placement.

Fig. 8.7 Essure™ delivery catheter with correct posi-

tioning of the catheter at the “gold band”; note green
release catheter to left

Fig. 8.8 Correct placement of microcoils at the tubal ostium with “trailing” coils
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• The amount of time required to complete the

hysteroscopic portion of the procedure should

not be greater than 20 min.

• The saline solution used for distention should

be pre-warmed to 37 �C or less to help mini-

mize tubal spasm.

• The procedure should be discontinued if the

fluid deficit exceeds 1,500 cm3.

• If the microinsert is inadvertently deployed in

the uterine cavity and not in the tube, the

microinsert should be removed from the

uterus and another attempt made at

microinsert placement in the tube.

Aside from the manufacturer’s

recommendations, there are other practical

suggestions to help provide a successful proce-

dure for the physician as well as an excellent

experience for the patient which is the desired

outcome:

• Have a nurse or assistant in the room provide

“vocal-local” assistance to the patient to allay

fears and anxieties.

• Invite the patient to watch the procedure on

the video monitor which may also distract her

from the actual procedure itself.

• Consider removing the speculum (remember a

one-sided speculum) to help facilitate hyster-

oscope placement at an appropriate position

or angle to allow the microinsert to exit the

working channel and glide easily into the

tubal ostium.

• Keep the distending medium flowing at a

steady rate through the procedure: this

includes the 1–2 min during which your assis-

tant is opening and placing the catheter into

the surgeon’s hands. This will allow

continued visualization of the tubal ostium

and expedite placement of the microinsert.

• If tubal spasm occurs, decrease the fluid pres-

sure to allow for opening of the tube and

consider giving intramuscular ketorolac or

glucagon to relieve spasm.

• After the procedure is completed, recommend

abstinence from intercourse of douching for a

matter of days (physician preference) in order

to decrease risk of possible intrauterine

infection.

• Be certain to remind the patient to use contra-

ception for the 3 months following the proce-

dure and to schedule the confirmation HSG

prior to leaving the office.

Complications

Both short-term and long-term complications

may occur after in-office hysteroscopic steriliza-

tion and are similar in scope and dimension to

those found in surgery or in ASC with a few

exceptions. In the office, the possibility of a

vasovagal reaction from either the paracervical

block or the procedure itself may be encountered;

Arjona found this occurred in approximately 1 %

of over 1,600 in-office procedures [5] while

Povedano et al. reported a rate of 1.9 % in over

4,300 procedures [4]. This is easily treated with

lying supine, rest, oral fluids and time. Most if

not all cases will resolve, though, on occasion,

providing an intramuscular injection or oral dose

of an anti-nausea medication may rarely be

needed. Poor distention during the procedure

was noted in one study [31] which may happen

more often in obese patients as higher intrauter-

ine pressures may be needed to maintain uterine

insufflation. Another important short-term com-

plication includes inability to place the

microinserts. This complication has been

reported in both OR-based and office-based

procedures and varies between 1.4 and 11 % [3,

14]. Infection and bleeding are possible post

procedurally and should be managed according

to personal preference and office protocols.

Abdominal pain on the day of and several days

after the procedure may be reported by patients

and should be managed accordingly; Povedano

reports approximately 15 % of patients will expe-

rience moderate to severe pain [4]. Chapter 4

addresses medications for this purpose. It should

be noted, however, that office staff should be

counseled to take seriously patient calls to the

office in the hours and days after the procedure in

order to effectively diagnose and treat these

complications.
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Longer term complications are similar to

those reported in published studies and may

include device expulsion, tubal perforation, and

abdominal pain [4]. Connor noted persistence of

pelvic pain post hysteroscopic sterilization which

may be related to malpositioned device, cornual

perforation, concomitant global endometrial

ablation or to unknown causes [26]. Pelvic pain

and dysmenorrhea have been reported as long-

term complications (up to 12 months) in patients

who received the polymer matrices for tubal

sterilization [38]. Mild changes in menstrual

flow have been noted as well, with Cooper [1]

noting 2.2 % increase in menstrual flow and

1.5 % reduction in flow.

Confirmation of Tubal Occlusion

The success of hysteroscopic tubal sterilization

depends upon assuring complete tubal occlusion

with the confirmatory hysterosalpingogram

(HSG), performed post microinsert placement.

The purpose of the HSG is to both document

correct microinsert placement and assure bilat-

eral tubal occlusion. In the United States,

Essure™ package labeling requires an HSG up

to 3 months after the procedure. After performing

the procedure in the office, assuring patient com-

pliance with both the need for other contraceptive

use for the next 3 months AND scheduling the

patient for the HSG test is of paramount impor-

tance. While need for interval contraception

should optimally have taken place at the pre-

procedure office visit, confirming this with the

patient on the day of office tubal sterilization is

needed. Compliance with both parameters is an

issue and studies have addressed concerns of

compliance with the HSG both in terms of sched-

uling and patient acceptance of the procedure [32,

39]. Physicians should be knowledgeable about

imaging requirements of the post sterilization

HSG which are detailed in the Essure™ package

insert and are beyond the scope of this chapter.

There are, however, reminders about this pro-

cedure which merit discussion. First, the HSG

should be done as a low pressure test. This

is recommended as increased pressure during

HSG can cause tubal spasm and produce a false

positive occlusion. Minimal uterine pressure is

recommended with just enough applied to pro-

vide contrast fill of the endometrium. Secondly,

ideal microinsert location to be confirmed by

imaging is such that the inner coil of the

microinsert crosses the uterotubal junction

(Fig. 8.9). Failure to fully address abnormally

placed inserts places the patient at risk for sterili-

zation failure and subsequent pregnancy as men-

tioned by studies [8, 23, 24]. Management of

unsatisfactory microinsert placement can be

found in the Essure™ Instructions for Use [11].

Establishing a protocol for scheduling and

reminding patients of the HSG test is strongly

encouraged and tracking compliance with this

necessary test should be established.

Summary

Hysteroscopic transcervical sterilization can be

safely performed in the office setting once the

physician has shown clinical competence of the

procedure in the OR/ASC setting. There are

advantages to the patient including convenience

and less time away from daily activities, less pain

Fig. 8.9 Hysterosalpingogram showing bilateral tubal

occlusion and correct microcoil placement at the

uterotubal junction

114 J.D. Emery



and post-procedural convalescence, avoidance of

incisions and reassurance of a post-procedural

confirmation test (HSG). Establishing an in-

office hysteroscopic sterilization program is eas-

ily obtained and requires little extra expense if a

standard diagnostic hysteroscopy program is in

place. Ensuring an optimal patient experience in-

office requires planning and team adherence to

office protocols. Knowledge, patient selection,

and prior experience are important as well as

several office-based guidelines to assist in suc-

cessful office performance. Ensuring patient

adherence to need for post-procedure pain relief,

contraception and follow-up is imperative for

both the physician and the patient.
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Office Operative Hysteroscopy: Polyp
and Submucosal Fibroid Removal 9
Mona E. Orady and Rakshanda Aslanova

Introduction

Today’s advancements in hysteroscopic tools

allow physicians to minimize patient morbidity

and health care costs while still improving clini-

cal outcomes. Increasing comfort with office

hysteroscopy and availability to patients has

improved diagnostic methodologies utilized to

assess abnormal bleeding. Office hysteroscopy

was found to be more accurate in the evaluation

of endometrial pathology, including polyps,

submucous myomas, structural abnormalities,

hyperplasia, and endometrial cancer in symptom-

atic women compared to transvaginal sonogra-

phy (TVS) and saline infusion sonography (SIS)

[1, 2]. This has allowed previously blindly

performed manipulations to be transformed into

more accurate evaluation methods which include

direct visualization of the uterine cavity. More-

over, it gives the opportunity for targeted biopsy

providing more precise histologic results [3–5].

Now that comfort with utilizing this technol-

ogy for diagnosis is increasing, the need for

extending the utilization of this approach to

the thereapeutic realm becomes natural. The

goal would be to apply diagnostic and surgical

procedures simultaneously in the outpatient

setting. This opportunity to “see and treat”

became more feasible after operative

hysteroscopes with a final diameter of <6 mm

as well as mechanical tools and bipolar electro-

surgical systems were developed. Application of

mechanical tools like scissors and graspers permit

the removal of small cervical polyps, endometrial

polyps, and treatment of filmy intrauterine

adhesions, whereas the advent of bipolar electro-

surgical technology gave office hysteroscopy

potential for the treatment of large polyps,

small (<1 cm) submucosal myomas, uterine

adhesionolysis, and guided endometrial biopsies.

The advent of bipolar resection tools and

mechanical hysteroscopic morcellation equipment

allows normal saline distention media instead of

nonionic distention media (glycine, sorbitol, or

mannitol) and thus decreases complications

related to fluid balance or energy spread. This

thus enhanced the safety of the office hystero-

scopic procedures increasing the potential transi-

tion of some surgical manipulations from the

operating room to a gynecologic office setting.

This decreases the need for anesthesiologist, anes-

thesia, surgical assistants, or specialized nursing

thus improving cost and time efficiency of these

procedures compared to the operating room

setting [6–9]. This chapter will discuss the appli-

cation of office hysteroscopy to the removal of

polyps and small fibroids. Patient selection, prep-

aration, anesthesia, techniques, and tools available

will be reviewed.
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Preoperative Evaluation

History

Abnormal uterine bleeding affects 10–30 % of

reproductive-aged women and up to 50 % of

perimenopausal women [10, 11] Evaluation of

patients with abnormal uterine bleeding in

childbearing-age includes ruling out pregnancy-

associated bleeding causes, exogenous hormone

use, bleeding due to intrauterine device (IUD),

cervicitis or coagulation disorders. Anatomic

causes such as endometrial polyps or fibroids

frequently appear in women of reproductive

age. Endometrial polyps are characterized with

a shorter term history of intermenstrual and irreg-

ular bleeding and menorrhagia (Fig. 9.1).

Endocervical polyps usually cause intermen-

strual spotting and postcoital bleeding. Fibroids

tend to present as a longstanding, but progres-

sively worsening menorrhagia. Submucosal

fibroids especially cause menorrhagia dispropor-

tionate with the size of the uterus (Fig. 9.2).

A primary complaint of progressively worsening

dysmenorrhea coupled with menorrhagia begin-

ning after childbearing is more suggestive of

adenomyosis. Endometrial pathology such as

endometrial hyperplasia and endometrial cancer

causes more irregular and heavy bleeding. Post-

menopausal bleeding, in the absence of hormone

therapy, should be carefully evaluated because

5–10 % of these cases can be caused by endome-

trial cancer. Infertility complaints may also be

caused by intrauterine pathology including endo-

metrial polyps, fibroids, intrauterine sinechiae,

or congenital anomalies of uterus. Thus, hystero-

scopic procedures may also be employed in

the evaluation and treatment of these patients.

Characteristic symptoms of intrauterine

adhesions include amenorrhea, irregular men-

strual bleeding, and recurrent pregnancy loss.

Uterine congenital anomalies are associated

with increased rate of spontaneous abortion or

could be incidental finding during infertility

investigation.

Physical Examination

Careful gynecologic examination should be

included in the evaluation of all patients with

the above complaints, and is useful for pre-

procedure assessment and planning. Visualiza-

tion of vagina and cervix are both necessary

and must be easily obtainable if an office hyster-

oscopic procedure is to be considered. Cervix

must be of normal shape and configuration

Fig. 9.1 Endometrial polyp occupying >50 of endome-

trial cavity

Fig. 9.2 Submucosal Type I leiomyoma seen in right

cornual region of postmenopausal women
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without distorting features or severe stenosis.

Vaginal discharge could be a symptom of pelvic

inflammatory disease, which is an absolute con-

traindication for office hysteroscopy and must be

evaluated and treated prior to procedure schedul-

ing. The presence of cervical polyps can be an

indication of endometrial polyps. Enlarged or

irregular uterus may indicate the presence of uter-

ine fibroids. Cervical pathologies such as cervical

cancer must also be excluded. Bimanual pelvic

examination allows assessment of the size and

position of the uterus and any severe deviation or

tethering which may have resulted secondary to

prior cesarean sections, severe endometriosis or

pelvic adhesive disease, adnexal pathology or

fibroids. Severe enlargement of the uterus or devi-

ation of the path of the cervical canal may indicate

difficulty obtaining access and visualization of

the endometrial cavity. Thus patients with these

findings may be better suited to hysteroscopic

procedures in the operating room. Patients should

only be considered candidates for office hystero-

scopic procedures if the cervix is easily visualized

and accessible without severe distortion, devia-

tion, enlargement, or stenosis. Endometrial cavity

should also be felt to be of relatively normal posi-

tioning, shape and configuration such that the hys-

teroscope may be introduced into it with relative

ease. If the examination indicates otherwise, then it

is better to take the patient into the operating room

under a deeper level of anesthesia which can allow

a greater amount of manipulation of the cervix

or uterus in order to accomplish the procedure.

Imaging

Assessment of endometrial and uterine pathol-

ogy can benefit from well-established diagnostic

tools, such as Transvaginal ultrasound (TVS) and

Saline infusion sonography (SIS). Transvaginal

ultrasound, in particular, is an inexpensive and

noninvasive initial evaluation procedure for uter-

ine diseases. It has sensitivity of 56 % and speci-

ficity of 72 % for the detection of any

endometrial pathology. Saline infusion

sonohysterography was introduced as an

improved method for the diagnosis of endome-

trial diseases. In the evaluation of any

endometrial pathology SIS has a sensitivty of

81% and a specificity of 100% [12]. For the

evaluation of intracavitary masses, like

submucous myomas and endometrial polyps

Bonnamy et al. found sensitivities of 57 % and

95 % and specificities of 69 % and 77 % for TVS

and SIS respectively [13]. The diagnosis of endo-

metrial diseases such as hyperplasia or endome-

trial cancer cannot be distinguished by TVS or

SIS, but can be suspected by increasing of endo-

metrial thickness. Krampl et al. showed TVS and

SIS had sensitivities of 33 % and 33 % with

specificities of 88 % and 92 % respectively in

the diagnosis of uterine structural abnormalities

[14]. Soares et al. found TVS and SIS had

sensitivities of 75 % and 50 %, specificities of

82 % and 96 % respectively [15]. Therefore, SIS

is overall more benefitial for differentiating

between focal lesions and diffuse endometrial

thickening and is more accurate in the diagnosis

of intracavitary masses (See Chap. 6 for more

details on SIS).

Utilizing imaging for evaluating patients pre-

operatively to determine the extent of their

pathology and determination of candidacy for

an office procedure is extremely important. Pel-

vic ultrasound can show just a thickened endo-

metrial stripe or may actually delineate a polyp

or fibroid. If suspicious enough to warrant diag-

nostic hysteroscopy, decision to proceed with

excision of polyp or fibroid can be made at the

time of the hysteroscopy itself. If a small

(<1 cm) submucosal fibroid or polyp is seen on

ultrasound one can use SIS if readily available at

the time of ultrasonography to further character-

ize the size and location of the polyp and the

size of the pedicle of the submucosal fibroid for

preoperative assessment. In general, polyps or

fibroids on the anterior or posterior walls of the

uterus are more accessible and thus more amena-

ble to an office procedure versus pathology

near the cornua or protruding off the fundus.

Saline infusion ultrasonography is thus highly

recommended for detailed assessment of endo-

metrial pathology preoperatively in order to

determine whether a case is simple enough to

perform in the office, or is more complex,

indicating that the operating room setting would

be better suited to the case.
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Patient Selection

Patients that have small polyps or single polyps

or very small (<1 cm) submucosal fibroids with

>80 % protrusion into the cavity are good

candidates for attempt at an office procedure.

Preoperative evaluation of the size and location

of the pathology is very important. In addition

patients must not have severely distorted cervical

or uterine anatomy, a large fibroid uterus, ste-

notic cervix, or complex pathology in order to be

candidates for office hysteroscopic operative

procedures. Patients must also be motivated,

have an understanding of the procedure, and

able to be cooperative and patient during the

procedure. Thus patients with a language barrier,

high anxiety levels, or inability to understand or

cooperate with the procedure should not be con-

sidered candidates for office-based surgery. Also,

office hysteroscopy cannot be performed on

patients with current uterine bleeding because

of hindrance to adequate visualization of the

cavity and pathology. In these cases, only high

flow irrigation could provide satisfactory view of

uterine cavity, which it is generally not possible

in this setting because of small diameter of office

hysteroscopes. Also, when dilatation and curet-

tage is required, this may also be too painful

to perform in the office setting. Thus, exclusion

of cervical stenosis, severe cervical canal devia-

tion, and recent uterine perforation must be

undertaken prior to the procedure in order to

decrease the risk of perforation. Uncooperative

patients, cardiorespiratory disorders, cervical

cancer, pelvic infections, and known intrauterine

pregnancy are other contraindications for office

hysteroscopy (Table 9.1).

Informed Consent

Once a patient is deemed a candidate for an office

hysteroscopy procedure, a detailed discussion of

the pathology and treatment options must be

discussed with the patient. As in any surgical

procedure, the reason for the procedure, risks,

benefits, and alternatives to the procedure must

be discussed and informed consent should be

obtained; Chap. 3 provides a complete discussion

of Informed Consent. Potential complications

should be discussed. As the patient will be

awake for the procedure, the expectations of

the patient with regards to length of the procedure

and any expected discomfort should be discussed.

Motivation and cooperation of the patient and

a desire to avoid anesthesia and the operating

room setting must be present, as not all patients

will wish to undergo an office procedure if given

the option to go to the operating room. The patient

must also know that the procedure may not be

completed in the office setting and may be aborted

at any point, and thus must understand that

although the goal is to avoid going to the

operating room, that this may still be a possibility

if more extensive pathology is found.

The patient must also understand that mild

cramping or bleeding after the procedure is not

unusual after the office hysteroscopy, but that

fever, severe abdominal pain, and heavy vaginal

bleeding or discharge would be warning signs of

complications or infection, and that the patient

should immediately call the office or proceed to

the emergency room if these develop. Although

usually a safe procedure, complications includ-

ing possible injury to the cervix or the uterus,

infection, heavy bleeding, or side effects of

medications used can occur and should be

discussed with the patient.

Table 9.1 Contraindications to office operative hystero-

scopic procedures

Contraindications for office hysteroscopy

• Uncooperative patients

• Cardiorespiratory disorders

• Severely distorted cervical or uterine anatomy

• Stenotic cervix

• Cervical cancer

• Large fibroid uterus

• Current, active or heavy uterine bleeding

• Recent uterine perforation

• Pelvic infection

• Intrauterine pregnancy
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Operative Procedure

Preop Preparation

History, physical examination, imaging, and

discussion with the patient help determine what

preoperative preparation, anesthesia require-

ments, and equipment may be required for the

procedure. Adequate assessment and planning is

truly what ensures the success of the procedure.

Knowing what findings to expect and challenges

that may be encountered allows the surgeon to

anticipate and avoid difficulty or complications.

For this reason, if an office procedure is desired,

the extra step of performing a saline infusion

sonogram in order to assess size and location of

pathology can be worthwhile in most cases.

Small polyps can generally be handled without

energy or morcellation, whereas fibroids or

larger polyps may need bipolar resection or

morcellation and thus the equipment for these

techniques must be readily available.

In order to reduce intraoperative pain and

spasm of the uterus, preoperative treatment of

the patient with nonsteroidal anti-inflammatory

agents such as ibuprofen or naproxen may be

utilized to suppress prostaglandin production

and thus prevent cramping and spasm of the

uterus. Thus, having pre-procedural treatment

with nonsteroidal anti-inflammatory drugs

(NSAIDs) may improve the success of an office

procedure as a common reason for aborting the

procedure is Inadequate pain control. Dilation of

cervix is also a painful component of the proce-

dure and also has potential complications such as

uterine perforation and cervical laceration. Diffi-

culty with dilatation and stenotic cervix is more

common in postmenopausal or nulliparous

women and those receiving GnRH agonists.

Numerous studies have been performed to exam-

ine the effect of preoperative administration of

misoprostol to the pain and cervical dilation.

They concluded that the use of misoprostol

before hysteroscopy eases cervical dilation

beyond 5 mm, decreases complication rates and

is effective in pain reduction [16, 17]. Misopros-

tol also causes myometrial contractions which

may reduce bleeding and facilitate resection of

fibroids. Although there is no unified dosing rec-

ommendation, application regimen, or route of

misoprostol use, generally administration of

400 mg misoprostol vaginally 6 h before hyster-

oscopy is recommended as a minimum applica-

tion [18, 19]. Please see Chap. 1 for a more

detailed discussion of preoperative misoprostol

and other concerns for patient preparation before

an office-based surgery.

Anesthesia

Anesthetic options are dependent on the patient

and procedure and the agents that are available.

Oral or intramuscular medications that are fre-

quently utilized include nonsteroidal anti-

inflammatory agents, narcotics, and benzodiaze-

pine anxiolytic agents. For most patients

undergoing a short procedure (<10 min) a com-

bination of oral ibuprofen or naproxen or intra-

muscular ketorolac combined with a paracervical

block utilizing local anesthetic agents is ade-

quate. For longer procedures or more anxious

patients the addition of an oral benzodiazepine

such as alprazolam or lorazepam with or without

oral narcotics such as oxycodone or hydrocodone

may be useful. Some offices have the capability

of intravenous sedative techniques which may

include intravenous midazolam and/or fentanyl

which may be used for more extensive

procedures such as in patients with multiple

polyps or who require resection of fibroids with

energy, during which patients must be more

relaxed. These sedative techniques however

require special training and certification in moni-

tored anesthesia care. In all patients the utility of

a good paracervical block is essential as most of

the pain control and pre-emptive prevention of

postoperative pain results from blocking the

nerve plexus innervating the uterus which enter

at the level of the cardinal ligaments. Becoming

proficient and comfortable with this technique is

thus important. Please refer to Chap. 4 for proce-

dural points on paracervical block and more

details regarding anesthesia during office

hysteroscopy.
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Instrumentation

Using rigid, semirigid, and flexible hysteroscopes

with a small diameter gives physicians the oppor-

tunity to perform hysteroscopy without cervical

dilatation. Since cervical dilatation is often the

most painful part of hysteroscopy commonly

causing procedure failure, this new instrumenta-

tion is allowing the increased use of office hyster-

oscopy for procedures beyond just diagnosis [20].

One of the first small diameter-rigid office

hysteroscopes was the Office Continuous Flow

Operative Hysteroscope, size 5 (Karl Storz,

Tuttlingen, Germany). It consists of a 2.9 mm

diameter rod-lens system with 30� vision angle

and 5 mm sheath diameter. The newest version of

this hysteroscope is Office Continuous Flow

Operative Hysteroscope, size 4 (Karl Storz,

Tuttlingen, Germany) which has thinner scope

and outer diameter, 2 and 4 mm, respectively

(Fig. 9.3). Both models include an oval shaped

5F operative channel through which small

instruments such as graspers, biopsy forceps, or

scissors can be placed (Fig. 9.4). The semirigid

hysteroscope, Versascope (Gynecare, Ethicon

Inc., Sommerville, NJ, USA) is characterized by

3.2 mm sheath diameter, 1.8 mm diameter, 28 cm

length, 0� view scope and a single disposable

outer sheath. An expandable working channel

allows easy conversion from a diagnostic to a

therapeutic procedure with 7F semirigid mechani-

cal instruments or 5F bipolar electrodes. The flexi-

ble minihysteroscope is a more recent innovation.

The new minihysteroscopes demonstrate similar

benefits including less discomfort for patient

[21]. The usefulness of flexible minihysteroscopes

is restricted by higher costs for equipment; more

difficult cleaning, disinfection, and sterilization;

and reduced image size on the monitor screen

compared with full-size standard hysteroscopy

[21]. They do not yet accommodate operative

instruments and thus are most useful as an initial

step in evaluation of the cavity and extent of the

pathology prior to proceeding with an operative

procedure.

Initial operative instruments included

graspers, scissors, and biopsy forceps which can

fit through a small operative channel in the office

hysteroscope (Fig. 9.4). These were first used in

office procedures for dealing with extremely

small pathological changes such as small polyps,

syncytia or directed biopsy of endometrial tissue.

Development of bipolar systems of resection

also benefitted office hysteroscopy. One of the

newest bipolar electrosurgical systems is the

Versapoint, characterized by a 1.6-mm-diameter

(5-F), 36-cm-long, flexible electrode (Gynecare

Inc., Somerville, NJ, USA) (Fig. 9.5). The

configurations of the electrode are spring,

twizzle, and ball electrodes, which are intended

for vaporizing, cutting, and coagulating of

the tissue, respectively. The most important

advantage is its allowance of the utilization

of physiological saline as a distention medium,

thus reducing the risk of fluid overload and

hyponatremia when compared with the use of

monopolar systems with hypotonic solutions

like glycine, sorbitol, or mannitol. Minimization

Fig. 9.3 Office continuous flow operative hysteroscope,

size 4, with operating channel and hysteroscopic instru-

mentation (Copyright 2014 Photo Courtesy of KARL

STORZ Endoscopy-America, Inc)

Fig. 9.4 Hysteroscopic scissors (top) and graspers (bot-
tom) for use through operating channel of hysteroscope
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of energy spread also makes procedures less

painful and decreases the risk of skin burns at

the bovine pad site [7].

The development of a bipolar resection

system allowed for the utilization of safer bipolar

energy with saline distention media for resection

purposes. The use of the Gynecare Versapoint™
Bipolar Electrosurgery System has increased

since its and it is the first bipolar system in the

US market. It is used in combination with

the Gynecare Versapoint™ Resectoscope which

has a small 4 mm bore size and is available with

either a 30� wide angle or a 12� lens (Fig. 9.6).

By utilizing this system at the time of diagnostic

hysteroscopy, it allows a single intervention to

both diagnose and treat intrauterine pathology at

the same time, thus reducing the cost. It can be

utilized to remove submucosal myomas, polyps,

intrauterine adhesions, or septa. Other bipolar

resection systems are also now in development

and becoming available on the market.

Even more recently, the advent of mechanical

hysteroscopic morcellators can eliminate the

need for use of any type of energy, thus increas-

ing the safety of the procedure. However, length

of time of the procedure must be balanced with

the benefit of the elimination of energy use.

Despite a generally slower rate of resection,

most morcellators however remove specimen

fragments via suction thus eliminating the need

for removal of fragments which may often be

difficult in a patient who is awake. Two hystero-

scopic morcellators are currently on the market

in the United States. The Truclear™ hystero-

scopic morcellator (Smith & Nephew, Andover,

MA) (Fig. 9.7a) was approved by the US

Food and drug administration in 2005 followed

by approval of the MyoSure® Tissue Removal

System (Hologic, Bedford, MA) in 2009. Both

rely on a suction-based mechanical energy for

tissue removal, rather than bipolar energy

resection.

Fig. 9.6 Gynecare Versapoint™ resectoscope. Copy-

right 2014 Ethicon US LLC, Somerville, NJ, USA, Used

with permission

Fig. 9.5 Versapoint (TM) hysteroscopic system with

operating channel and 5Fr bipolar electrodes. Copyright

2014 Ethicon US LLC, Somerville, NJ, USA, Used with

permission
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Truclear™ uses a single-use rigid metal inner

tube with cutting edges that rotate and/or recip-

rocate within an outer tube with a side-facing

cutting window at its distal end (Fig. 9.7b). The

handpiece is reusable and is attached to a motor

control unit (Fig. 9.7c). Suction is applied and

tissue is pulled into the cutting window as the

inner tube rotates at 1,100 rpm. The resected

tissue is then aspirated through the device into a

collecting pouch for later histopathologic analy-

sis. For use in the office setting, rather than the

original 9-mm outer diameter, rigid, continuous-

flow, 0� hysteroscope, the newer 5.6 mm-diame-

ter hysteroscope is used with the Truclear incisor

plus blade 2.9. The MyoSure® system (Fig. 9.8)

also relies on a suction-based, mechanical

energy, rotating tubular cutter system to remove

intrauterine tissue. It has a 2.5-mm inner blade

that rotates and reciprocates within a 3-mm outer

tube at speeds as high as 6,000 rpm and presents

an outer bevel on the rotating blade edge. The

blade and handpiece are combined into a single-

use device that is then attached to suction and a

motor control unit. An offset lens 6.25 mm,

0� continuous flow hysteroscope is used to intro-

duce the unit into the endometrial cavity. With

both devices, learning the correct resection tech-

nique, although not difficult, is of prime impor-

tance since the speed of morcellation is directly

dependent on maintaining tissue contact between

the cutting window and pathology, as well as the

density of the pathology.

For polyps and Type I and Type II submucous

myomas, hysteroscopic morcellation is a feasible

alternative to traditional energy-based resection.

Some studies have suggested that it can be both

faster and easier to learn than traditional

resectoscopy. Emanuel et al. showed a significant

reduction in operating room time when removing

polyps and Type I and Type II submucous

myomas with a hysteroscopic morcellation

device [22]. Ban Dongen and associates also

randomized 60 patients with an endometrial

polyp or a Type 0 or Type 1 myoma or Type I

myoma to either hysteroscopic morcellation or

loop-electrode resection by residents in training.

Fig. 9.7 (a–c) Truclear Hysteroscopic Morcellator: Smith & Nephew, Inc. Hysteroscopic morcellator showing basic

equipment components (a), morcellator applicator with cutting window (b) and handpiece with (c) motor control unit

(Copyright 2014 Smith&Nephew, Inc)

Fig. 9.8 MyoSure® tissue removal system (Hologic,

Bedford, MA), courtesy of HOLOGIC, Inc. and affiliates
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The morcellation group demonstrated a 38 %

reduction in operating room (OR) time (17 vs.

10.6 min; P ¼ 0.008), a 32 % reduction in dis-

tention media used (5,050 vs. 3,413 mL;

P ¼ 0.041), and a marked reduction in the num-

ber of insertions and reinsertions of the hystero-

scope to remove chips when the morcellator was

used (number of insertions ¼ 1 [range, 1–2])

compared with the resectoscope (number of

insertions ¼ 7 [range, 3–50]) [23]. As far as

average time for procedure, Miller et al. reported

average polyp morcellation times of 37 s and

average myoma morcellation times of 6.4 min

for Type 0, I, and II myomas with a mean diame-

ter of 31.7 mm [24]. Given this relatively fast

morcellation time, for smaller pathology and a

limited number of lesions, it becomes conceiv-

able to perform some of these procedures in the

office with oral sedation and a paracervical

block, thus reducing cost. The diameter of either

the MyoSure hysteroscope (6.25 mm) or the

smaller Truclear hysteroscope (5.0 mm) allows

either system to be utilized for office-based

treatments of polyps and Type 0 or I submucosal

fibroids.

Polyp Resection

Endometrial polyps could be associated with

abnormal bleeding or be asymptomatic. They

typically present with a short-term history of

menorrhagia, intermenstrual spotting, or post-

menopausal bleeding. The incidence of endome-

trial hyperplasia or cancer in seemingly benign

endometrial polyps is 1.7 % and is associated

with an 8.3-fold increased risk of preneoplastic

and neoplastic lesions in patients over 60 years

with postmenopausal bleeding [25].

If suspected on radiologic examination, like

ultrasound, SIS or HSG, endometrial polyps

are an indication for hysteroscopy. If they are

(<5 mm) with a small stalk, they may be

removed with mechanical tools such as hystero-

scopic scissors or graspers especially if easily

accessible on the anterior or posterior uterine

walls or in the endocervical canal, allowing safe

removal in the office [26]. If they are larger or

located closer to the fundus or cornua, a hystero-

scopic morcellator may provide easier access to

shave them down. The bipolar electrosurgical

system (VersaPoint, Gynecare Inc., Somerville,

NJ, USA) permit excision of large polyps using

physiologic saline as the dissension medium

instead of hypotonic solutions used with

monopolar energy increasing the safety of elec-

trosurgical resection [27]. Electrosurgical resec-

tion, using the Twizzle electrode for cutting and

the Spring electrode for diffuse tissue vaporiza-

tion made possible the removal of endometrial

polyps ranging in size from 5 to 50 mm [28, 29]

Transection of sessile endometrial polyps is more

difficult than pedunculated polyps. In these cases

bending of the twizzle electrode 25–30� can

facilitate cutting of the polyp’s base in a similar

fashion to the hook electrode resection technique

[7]. Alternatively, large sessile endometrial

polyps with thick stalks can be removed by

mechanical hysteroscopic morcellators, using

the TRUCLEAR™ hysteroscopic morcellator

(Smith & Nephew, Andover, MA) or MyoSure®

Tissue Removal System (Hologic, Bedford, MA)

in 2009, as it is easier to gradually shave them

down to the base with these instruments.

Removal in the office should be restricted to the

smaller polyps. If polyps are large, have a broad

base, or are numerous, consider taking the patient

to the outpatient operating room setting for more

control and ability to perform a longer or more

complex procedure.

Fibroid Resection

It is estimated that 25–50 % of women between

ages 30 and 50 have fibroids. Fibroids can occur

in many locations and are typically categorized

as subserosal, intramural, or submucosal.

Although, these fibroids are not typically

associated with an increased risk of uterine can-

cer, they are a very common cause of abnormal

uterine bleeding, and may possibly contribute to

infertility. Submucosal fibroids in particular,

even when small, often present with a history
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of gradually worsening menorrhagia, often lead-

ing to chronic iron deficiency anemia. Thus,

patients typically present with bleeding gradu-

ally worsening over time, rather than acute

bleeding, and a history of fibroids. Submucosal

fibroids are further subcategorized into types

dependent on the extent that the fibroid protrudes

into the endometrial cavity. A categorization of

submucosal fibroids is summarized in Table 9.2.

They are classified as Type 0, Type I, or Type II,

according to the degree of myometrial penetra-

tion. Only type 0 and type 1 submucosal fibroids

tend to be amenable to resection. In type II

submucosal fibroids, more than 50 % of a

tumor penetrates the myometrium, increasing

the risk of excessive intraoperative fluid absorp-

tion as well as bleeding. These types of tumors

also increase operative time and the likelihood

that additional procedures will be needed

because of incomplete resection [30, 31]. Some

of these resection procedures can be extensive,

take a prolonged time, or may need to be

performed over multiple procedures in order to

limit the chances of fluid overload or excessive

bleeding. Thus, selection of the appropriate

patient for an office-based procedure based on

prior imaging and other diagnostic procedures is

even more important. Due to the time that it may

take to resect fibroids, only smaller fibroids

(<1 cm) and preferably those on a small stalk

(Type 0) may be amenable to resection in the

office with a hysteroscopic morcellator that

provides suction to remove the fibroid

fragments. All others should be taken to the

operating room for resection purposes.

Other Office-Based Hysteroscopic
Procedures

In addition to removal of endometrial polyps

and submucosal leiomyoma in the office, a

complete list of indications for office-based oper-

ative hysteroscopy is reviewed in Table 9.3.

Menstrual irregularities, dysmenorrhea, pelvic

pain, amenorrhea, infertility, and pregnancy

disorders like miscarriage, placenta accreta and

intrauterine growth restriction are typical for

patients with intrauterine adhesions [32].

Safe and effective division of intrauterine

adhesions can be performed by office hysteros-

copy, improving fertility and normal menstrual

periods. However, intrauterine adhesions can

reform in rates of 10 % and 60 % in patients

with initially moderate and severe adhesions

respectively, even following surgical treatment

[33]. In outpatient settings, intrauterine

adhesions can be removed using scissors or ball

and twizzle electrodes [34, 35]. The studies

evaluating methods to prevent recurrent

adhesions following adhesiolysis, found that the

insertion of an IUD or ballon catheter following

lysis of adhesions is effective to prevent their

reformation. Effectiveness of estrogens or com-

bination of estrogens and progestins were also

reported [36, 37]. Recent research has also

advocated antiadhesive property of hyaluronic

acid application to reduce adhesion development

after surgery [38]. Similar to patient selection for

polyp or fibroid resection, only patient with mild

to moderate adhesions should be chosen for the

office hysteroscopic approach. Dissection should

be limited to sharp dissection with scissors, or if

adhesions are slightly more dense, the operative

Table 9.2 Classification of uterine leiomyomata relative

to position of tumor within the uterus

Classification of submucous myomas

Type 0 Entirely within endometrial cavity
No myometrial extension (pedunculated)

Type 1 <50 % myometrial extension (sessile)
>90� angle of myoma surface to uterine wall

Type 2 >50 % myometrial extension (sessile)
<90� angle of myoma surface to uterine wall

Table 9.3 Indications for office operative hysteroscopic

surgery

• Abnormal uterine bleeding (premenopausal or

postmenopausal)

• Endometrial polyps (<50 mm)

• Submucosal fibroids (Type 0, 1)

• Uterine septum

• Intrauterine synechia

• Foreign object removal or retrieval
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hysteroscopic morcellator, or versapoint bipolar

loop may be utilized to lyse adhesions. If at the

time of the office procedure a more extensive

procedure is felt to be necessary then the proce-

dure should be aborted and transferred to the

operating room at another time.

Uterine septa are the most common among

mullerian fusion anomalies. About 20–25 % of

patients with a uterine septum have infertility.

Moreover, first or second trimester miscarriages,

preterm delivery, and abnormal presentation are

other concomitants of septate uterus. This is

another uterine pathology that may be treated

with office hysteroscopy [39–43]. Similar to

treatment of submucosal fibroids, correction of

a uterine septum has gone through an evolution

from traumatic abdominal metroplasty to office

hysteroscopic septum resection. Pretreatment of

the patients with gonadotrophin-releasing hor-

mone agonists for 3 months preoperatively, then

performing the procedure during the early

proliferative phase will help to avoid thickness

of endometrium. Only small partial septae that

are deemed to be thin are suited for the office.

Thicker septa, or in patients where partial

bicornuate uterus is suspected should be

performed in the operating room with or without

the assistance of laparoscopy to prevent resecting

to much of the septum or causing perforation of

the uterus [44, 45]. Three diagnostic criteria,

established by Bettocchi in 2007, can be used in

order to perform safe and effective office hyster-

oscopic metroplasty while differentiating septate

from bicornuate uterus [44]. These criteria

include the color, vascularization, and sensitive

innervation of the tissue. Pinkish colored, rich

vasculature, and sensitive tissue indicates

myometrium rather than septa. While cutting

through a septum, the appearance of two of

these three criteria is a sign to stop. Application

of these diagnostic criteria led to 93.1 % of

septoplasties performed by a mechanical tool

(5F sharp scissors) to be complete septum

excisions with corrected uterine anatomy [44].

Recent studies have concluded that hystero-

scopic metroplasty performed by resectoscope,

microscissors or fiberoptic lasers improve preg-

nancy outcomes [45–49]. Bringing this

procedure to the office setting decreases the

cost and thus may make this more available to

patients with infertility concerns who are found

to have a uterine septum.

Lastly, retrieval of intrauterine foreign bodies

such as retained or embedded interuterine

devices can easily be retrieved with in-office

operative hysteroscopy. If the IUD strings cannot

be retrieved from the endocervix by conservative

probing or manipulation, use of office hysteros-

copy with graspers may be used to locate and

remove the IUD, either by finding the wayward

sting or by grasping the IUD itself (Fig. 9.9a, b).

Also, at times embedded IUDs may be suffi-

ciently embedded that grasping the IUD itself is

not enough. Consideration of use of dissection of

the endomyometrium surrounding the embedded

portion of the IUD can be undertaken with the

hysteroscopic graspers in order to loosen the

tissue surrounding the IUD and facilitate

removal.

Complications

Although office hysteroscopy is a safe procedure,

there are still some potential complications,

which if even cannot be completely avoided can

be minimized. In a prospective multicenter trial

of 13,600 procedures, Jansen et al. determined an

overall complication rate of 0.95 % for operative

and 0.13 % for diagnostic hysteroscopy [50].

The most common type of complication is of

the mechanical and traumatic type. Perforation is

the most common of these which can be mechan-

ical or due to thermal energy sources. Perforation

may occur during difficult dilation, when the

uterus is excessively ante- or retroflexed, or

because of a stenotic cervix. The ripening of the

cervix prior to the procedure with 400 mcg of

intravaginal misoprostol can decrease this com-

plication rate [19]. Utilizing flexible plastic

dilators are sometimes more useful for the ste-

notic cervix than small lacrimal dilators which

can also be used in the stenotic cervix. Gently

assessing the direction and location of the canal

will prevent false tract formation or perforation,

both of which result in need for termination of
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the procedure. In the office setting, a small 3 mm

flexible hysteroscope can often be introduced to

directly visualize the canal using hydrodissection

with the normal saline inflow to help find and

dilate the canal. Often in multiparous patients

with prior misoprostol treatment, dilation is not

necessary at all and office hysteroscope can be

introduced directly. Traction on the anterior lip

of the cervix with a tenaculum often straightens

the canal allowing for easier introduction into

the cavity.

After dilation and operative hysteroscopy is

performed, instruments must be carefully

introduced and kept in view at all times. Scissors

can perforate the uterus during of polypectomy

or transection of synechiae or a uterine septum.

Fundal and posterior lower uterine segment

locations are more frequently perforated. Most

mechanical perforations don’t need any further

intervention. However, great concern should be

taken with Electrosurgical perforations as bowel

injuries can occur. This type of perforation thus

requires laparoscopy to run and assess the bowel.

This is one reason why resection of deeper

myomas should not be attempted in the office

setting.

Cervical lacerations are rare and cause mini-

mal bleeding. Often pressure is adequate to stop

bleeding from the laceration site. If bleeding

persists, suturing, cauterization, or silver nitrate

sticks can be used to control the bleeding. Exces-

sive bleeding during hysteroscopy can result

from injuries of cervical or low uterine segment

vessels. If able to be visualized, directed cautery

with biopolar coagulation energy can often con-

trol the bleeding. Balloon tamponade of the uter-

ine cavity with Foley catheter with a 30-cc

balloon [51] or packing the uterus with dilute

vasopressin solution has also been described

[52]. Treatment with GnRH or danazol before

hysteroscopic myomectomy has also been

described as a method to decrease blood loss

during procedure [53].

Prolonged use of electrodes with high voltage

can cause thermal injures of introitus and perineal

skin. Whereas introduction of bipolar electrodes

to office hysteroscopy decreases the energy spread

and these related complications [7].

Frequency of complications from fluid over-

load secondary to absorption of distention media

is much reduced with the use of saline solution

instead of non-ionic distention media (like gly-

cine, sorbitol, or mannitol), which is the main

benefit of using bipolar energy for mechanical

resection [7]. If it occurs, excess fluid absorption

can cause dilutional hyponatremia and

hypoosmolality. Therefore, diligent monitoring

of fluid intake and output during hysteroscopic

Fig. 9.9 (a) Embedded levonorgestrel IUD at uterine fundus with IUD strings seen adjacent and along the base of the

IUD. (b) Use of hysteroscopic graspers to identify and remove an IUD
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surgery is necessary to prevent these

complications. There are many fluid manage-

ment systems on the market which all serve the

same function. Fluid deficit should be assessed

with every bag of distention media that is used

and reported to the surgeon by the nurse. In

general, a fluid deficit of 750–1,000 mL is an

alarm for quickening the procedure and a deficit

greater than 1,500 mL indicates that a procedure

may have to be terminated [54]. In order to

reduce the fluid deficit in the office the smallest

caliber hysteroscope needed should be used with

the lowest pressure required to maintain adequate

visualization of the cavity. Rarely, would the

pressure have to be increased beyond about

70 mmHg. Management of inflow and outflow,

reducing outflow to a rate just enough to main-

tain clearance of blood and debris will ensure

minimal fluid usage and thus reduce the deficit.

Infection is a rare delayed complication

of hysteroscopy. A retrospective cohort study

of 1,028 office hysteroscopic procedures

demonstrates an infection risk of 0.001 % [55].

Risk factors for infection include a prolonged

procedure, cervicovaginal infections or history

of pelvic inflammatory disease. In patients

at risk, assessment of Gonorrhea or Chlamydia

should be performed prior to scheduling the hys-

teroscopy. If positive, and appropriate treatment

followed by a test of cure to document resolution

of the infection should be performed. In general,

antibiotic prophylaxis is not indicated for

hysteroscopic procedures and thus utilization of

preoperative or postoperative antibiotics is not

commonly used.

Conclusion

Operative hysteroscopic procedures are now

amenable to transition to the office setting due

to advancements in hysteroscope technology

with smaller diameter scopes as well as new

instrumentation, both energy related and destruc-

tive. Removal of small endometrial polyps and

submucosal myomas can be attempted in the

office setting with use of local anesthesia and

adjunct oral, intravenous or intramuscular

medication. Removal of foreign objects and

other endometrial pathology can now be

attempted in the office with resultant savings in

time and cost for all parties. Knowledge of equip-

ment and selection of appropriate patients play a

key role in developing this technique for office

practice.
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Office-Based Global Endometrial
Ablation 10
Margaret L. McKenzie and Monique Yoder

Introduction

Abnormal uterine bleeding (AUB) is the all-

encompassing term adopted to describe

irregularities in the amount, frequency, and dura-

tion of uterine bleeding. The International Feder-

ation of Gynecology and Obstetrics introduced

the PALM-COEIN classification system for uter-

ine bleeding abnormalities in an effort to stan-

dardize nomenclature [1]. Along with the term

AUB, descriptive terms to characterize the

patterns of AUB were also adopted; the term

menorrhagia was replaced with heavy menstrual

bleeding (HMB) [2].

HMB is defined as menstrual blood loss of

>80 mL per menstrual cycle. Asking pertinent

questions may assist the healthcare provider to

ascertain or quantify bleeding. Patients should be

asked about the rate or frequency of sanitary

product change. How often do they change sani-

tary products (tampons, pads) during heaviest

flow or the total number of products used? Pres-

ence of blood clots with menstrual flow, and the

size of clots (greater than 1 in. in diameter)

should be documented. Basic laboratory tests

including a complete blood count and ferritin

level to assess for iron-deficiency anemia are

also useful when combined with these questions

to quantify the amount of menstrual blood loss

[3]. However, the most practical and important

quantification method to determine blood loss in

the presence of HMB, is the individual patient’s

perception of excessive blood loss with menses,

her distress, disruption of activities, and

decreased quality of life she experienced due to

HMB [4].

HMB is estimated to affect up to 30 % of

reproductive-aged women [5] and has been

reported to have a significant negative impact

on patients’ overall physical and psychological

health, with disruption of work, family life,

social activities, sexual function, and a decrease

in global quality of life. HMB also has significant

financial consequences, with estimated annual

costs including physician visits, medical

therapies, and surgical interventions ranging

from 1 to 5 billion US dollars [5, 6].

Approximately 600,000 hysterectomies are

performed in the United States annually and hys-

terectomy is the second most common surgery

performed in reproductive age women in the

United States, after cesarean section. The most

common indications for hysterectomy are symp-

tomatic uterine fibroids, followed by AUB and

endometriosis. Costs associated with hysterec-

tomy make up a significant proportion of the

costs associated with treating AUB and HMB.

Until the 1980s, treatment for HMB primarily

consisted of expectant management, medical

therapies, and surgical management including

hysterectomy [3, 7, 8].
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History of Global Endometrial
Ablation

Surgical management of HMB is usually

undertaken after medical therapy has failed.

While hysterectomy is the definitive treatment

for HMB with complete cessation of bleeding,

it is also a major surgical procedure requiring

general anesthesia with significant risk of intra

and postoperative complications, increased

recovery time, and associated costs [7].

Endometrial ablation as an alternative option

for surgical management of HMB, became

widely used in the late 1980s and 1990s. The

first techniques used or “first-generation”

methods of endometrial ablation, while effective,

were all done in the operating room (OR) with

hysteroscopic visualization of the uterine cavity

and included laser endometrial ablation,

rollerball ablation, transcervical resection/

destruction of the endometrium (TCRE) with a

resectoscope, or a combination of TCRE and

rollerball ablation. These methods are considered

the gold standard to which subsequently devel-

oped endometrial ablation techniques are com-

pared [9–11].

While effective, the first-generation endome-

trial ablation procedures have limitations includ-

ing the need for extensive training of the surgeon

with a relatively high rate of associated

complications in the inexperienced surgeon.

Documented complications include uterine per-

foration, damage to abdominal and pelvic

structures, cervical laceration, complications

related to anesthesia, fluid overload and hemor-

rhage [11–13]. Due to these drawbacks with first-

generation procedures, alternative global endo-

metrial ablation (GEA) techniques have been

developed that are safer, just as efficacious, and

easier to perform with automated features

necessitating less but appropriate training of the

surgeon [9].

There are currently five devices which are

approved by the United States Food and Drug

Administration (FDA) for second-generation

GEA: the Novasure® radiofrequency ablation

device, the Hydro ThermAblator® (HTA) device,

the Gynecare ThermaChoice® balloon ablation

device, the Her Option® Cryoablation device,

and the Microwave Endometrial Ablation

(MEA) device. In addition each device has been

used successfully in the office setting.

In-Office GEA Versus GEA in the OR

Second-generation GEA procedures are increas-

ingly being performed in the office setting with

local anesthesia (i.e., paracervical block) and

minimal oral or IV sedation, rather than in the

operating theater. In order to perform GEA suc-

cessfully in the gynecology office, it is impera-

tive that properly trained support personnel and

appropriate facilities and equipment are in place

(see Chap. 2). Basic emergency equipment and

medications should be available per state and

local regulations, and providers performing

office procedures should develop protocols for

preoperative and intraoperative anesthesia and

analgesia. Patients who undergo office

procedures involving sedation should be

counseled regarding postoperative recovery and

instructed to have a driver to take them home

post-procedure [6, 8].

Furthermore, for a proceduralist or surgeon to

be successful in performing office GEA

procedures, patients must be thoroughly

evaluated before the procedure. Underlying

causes of AUB should be determined to deter-

mine the appropriateness of GEA as the most

effective treatment option for her. Underlying

causes of AUB such as polyps, adenomyosis,

large (>3 mm) intracavitary leiomyoma, malig-

nancy, coagulopathy, or ovulatory dysfunction

should be ruled out with the pertinent imaging

studies and treated before the procedure if neces-

sary [1]. After underlying causes of AUB have

been determined, patients with HMB have tradi-

tionally been managed medically. Hormonal

therapy, tranexamic acid, nonsteroidal anti-

inflammatory drugs (NSAIDs), and or the

levonorgestrel-releasing intrauterine system

(IUS) as first-line therapy and ideally a trial and

failure of medical therapy should be documented

prior to consideration of surgical intervention for

treatment of HMB.
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Patients who fail medical therapy or those

considered as good candidates for office GEA

should subsequently be evaluated for acceptabil-

ity and tolerability of local anesthesia or seda-

tion. The American Society of Anesthesiologists

(ASA) classification, pain/procedural tolerance,

and desire to undergo a minimally invasive pro-

cedure versus other options such as first-line

GEA procedures or hysterectomy should be

assessed (see Chap. 4). To determine a patient’s

suitability for office GEA, additional and specific

considerations apply. Since FDA approval is

based on completed childbearing, patients must

be willing to use appropriate contraception as

GEA does not prevent pregnancy and also

because of the evidence that pregnancy outcomes

after GEA are largely very poor [14, 15]. In

addition, patients should be counseled on failure

rates and risks of future hysterectomy due to the

lost capacity to completely evaluate the uterine

cavity in the future. The endometrial cavity and

the uterus should be evaluated with either

transvaginal ultrasound, saline infusion sonogra-

phy (SIS), or office hysteroscopy. The length of

the uterine cavity, thickness of the myometrium,

and the presence of any structural anomalies

should be documented. The uterine cavity should

be evaluated for Mullerian anomalies, and

intracavitary leiomyoma(s) >3 mm in size.

Cesarean section scars should be evaluated and

the thickness of the scar ascertained and

documented. Depending on the length of the

uterine cavity or the presence of uterine or

intracavitary anomalies, certain GEA techniques,

or GEA in general may be contraindicated. It is

important that candidates for GEA be thoroughly

counseled and be accepting of the fact that GEA

usually does not guarantee amenorrhea, they

should be informed that evidence shows signifi-

cant lightening or normalization of menstrual

bleeding [10, 11, 16].

Patient Selection for the Office

In general, healthy patients with anesthesia clas-

sification ASA II are good perspective candidates

for office procedures like endometrial ablation.

Our protocol for choosing patients for the office

setting includes a thorough evaluation of the

patient’s capacity to tolerate an office procedure

without intravenous (IV) sedation. Patients who

fail to tolerate simple office procedures like

endometrial biopsies, SIS, or office hysteroscopy

are poor candidates for office endometrial

ablations. Ultimately the patient must give

informed consent (Chap. 3), which includes her

receptiveness for performance in the office. For

procedures that require concurrent ultrasound,

such as cryoablation, body habitus, and the

capacity for the patient to hold a full bladder to

allow for adequate visualization during the pro-

cedure are other important considerations. In

addition, the patient must be able to lie supine

during procedures so any conditions, which pre-

vent the supine position, should be considered

(see Table 10.1) [10].

FDA-Approved GEA Methods

Some preoperative considerations before

embarking on GEA include need for endometrial

thinning, cervical dilation, prophylactic

antibiotics, analgesia and/or sedation pre-

procedure. Most of the FDA trials for the

second-generation GEA devices used endome-

trial thinning pre-procedure with either a

gonadotropin-releasing hormone (GnRH) agonist

(i.e., goserelin) or dilation and curettage. The

simplest option to ensure a thin endometrial lin-

ing pre-procedure is to schedule the procedure

shortly after menstruation in the early proliferate

phase of the menstrual cycle. Pharmacologic

options for endometrial thinning include GnRH

agonists; goserelin acetate (Zoladex®) being the

most widely studied and associated with the best

outcomes as well as FDA approval for this indi-

cation. Danazol, oral contraceptive pills (OCP)

and medroxyprogesterone acetate injection may

also be used to thin or stabilize the endometrium

in the weeks prior to the procedure. Some form of

endometrial thinning is advised pre-procedure, as

it is associated with greater ease of procedure,

fewer short-term complications, greater
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endometrial atrophy, and better overall outcomes

post-procedure [11, 17].

Cervical ripening with misoprostol, orally or

vaginally, may also be advisable for selected

patients with cervical stenosis or those who are

nulliparous or perimenopausal. Administration

of misoprostol may limit patient discomfort and

decrease the incidence of cervical injury during

the procedure, but these benefits should be

weighed against potential side effects such as

uterine cramping and bleeding. In addition, the

potential for increased transcervcial leakage of

fluid if the HTA system is used should be man-

aged, and patients should be counseled accord-

ingly. Prophylactic antibiotics are not

recommended for GEA procedures and the rate

of post-procedure endometritis is very low. It is

therefore up to the clinician’s judgment in using

antibiotics if an individual patient is perceived to

be at increased risk for infection (i.e., history of

acute or chronic endometritis, vaginitis,

gonoccocal or chlamydial infection) [9, 10, 16].

As part of the procedural analgesia and anes-

thesia protocol, patients are often pretreated with

an oral analgesic and/or anxiolytic prior to the

procedure. Detailed instructions include thor-

ough pre-procedure counseling on what to

expect, local anesthesia and analgesics, use of

heating pads/warm packs and soothing back-

ground music. A dedicated support person is

recommended for transportation post procedure.

The choice of the specific GEA modality to be

used is based on many factors. Availability of

different systems at a given facility, provider

preference, and/or specific patient history and

characteristics may make one modality superior

over another (i.e., presence of intracavitary

leiomyoma). The five currently FDA-approved

second-generation GEA systems are as follows

(see Table 10.2) [11].

Table 10.1 Patient selection criteria for global endometrial ablation devices

Global ablation device

ThermaChoice

(n ¼ 137)

Her Option

(n ¼ 193)

HTA

(n ¼ 187)

NovaSure

(n ¼ 175)

MEA

(n ¼ 215)

Protocol differences and exclusion criteria

Maximum sound

length (cm)

10 10 10.5 10 14

Inclusion of polyps No No No Yes (<2 cm) Yes

Inclusion of submucosal

fibroids

No No No Yes (<2 cm) Yes (<3 cm)

Inclusion of distorted

cavities

No No No No Yes

Congenital malformations No No No No Yes

Endometrial pretreatment D&C Lupron 3.75 mg Lupron 7.5 mg None Lupron 3.75 mg

Gynecologic history

Age (years) 40.4 (�4.8) 41.2 (�5.1) 40.7 (�5.2) 39.7 (�5.5) 40.5 (�4.6)

BMI 29.1 (�7.8) 29.3 (�8.4) 29.0 (�7.4) 27.6 (�6.3) 27.94 (�7.1)

Number of pregnancies ND 2.5 (�1.2) ND 2.7 (�1.3) ND

Number of term deliveries ND 2.4 (�1.2) ND 2.2 (�1.1) ND

Baseline diary score 552.5 (�712.2) 570 (�441) 596.55 (�787.6) 562 (�381) 451.8 (�356.6)

Uterine sounding

length (cm)

8.5 (�1.3) 8.0 (�1.1) 8.3 (�1.3) 8.8 (�0.8) 8.09 (�1.0)

From: Bradley LD. Endometrial Ablation. In: Bradley LD, Falcone T (eds). Hysteroscopy: Office Evaluation and
Management of the Uterine Cavity. Philadelphia, Mosby, 2009, with permission

BMI body mass index, D&C dilation and curettage, HTA Hydro ThermAblator,MEA microwave endometrial ablation,

ND no data
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NovaSure®

The NovaSure endometrial ablation device is

bipolar, single-use mesh electrode that utilizes

radiofrequency energy to vaporize and coagulate

the endometrium with simultaneous suction that

pulls endometrial tissue into contact with the

device while evacuating debris and steam

generated by vaporization. Power delivery is cal-

culated automatically based on measurements by

the sounding device of the uterine cavity width

and length, and the system includes an automatic

safety feature based on carbon dioxide insuffla-

tion pressure that helps detect uterine perfora-

tion. The ablation portion of the procedure

takes approximately 80–90 s. The NovaSure sys-

tem has been used to perform office GEA

throughout the United States with both IV and

non-IV sedation with good outcomes [10, 16].

Gynecare ThermaChoice®

Several balloon endometrial ablation systems

exist, however the ThermChoice® system is the

only such device with FDA approval. The

ThermaChoice® is a single-use device consisting

of balloon tipped catheter containing a heating

element. After insertion into the uterus the bal-

loon is inflated with mixture of 5 % dextrose in

water (D5W) to a predetermined pressure

between 160 and 180 mmHg, and heated to

approximately 87 �C for 8 min, ablating the

endometrium by direct thermal effect. Because

the system operates with high intrauterine

pressures, there may be more issues with patient

discomfort during the procedure, and the proce-

dure is usually performed with IV sedation and

analgesia. The ThermaChoice® system has been

used in patients with small (<3 mm)

intracavitary fibroids, as long as they do not

obstruct deployment of the balloon [10, 16].

Hydro ThermAblator®

The HydroThermAblator® system employs a

single-use sheath in combination with a rigid

hysterscope to instill heated, free-flowing normal

saline into the uterine cavity to achieve endome-

trial ablation. It is the only second-generation

GEA modality that is performed under direct

hysteroscopic visualization. After the sheath is

inserted into the uterus, free-flowing saline is

instilled at low pressures and after a diagnostic

period of approximately 2 min, the saline is

heated to 90 �C for approximately 3 min, allowed

to circulate at that temperature for 10 min, then

after a 1 min cooling period the device is

removed. A new sheath has been designed with

a cervical sealing mechanism to prevent leakage

of fluid during the procedure, and the system’s

controller unit automates the processes of uterine

distention, fluid heating, temperature monitoring,

and maintenance of a closed system. Due to the

use of a non-fixed system employing a free-

flowing solution for thermal endometrial abla-

tion, the ThermAblator is uniquely suited to

treatment of uteri with intracavitary fibroids as

long as they do not obstruct the cavity, and sig-

nificant shrinkage of leiomyoma(s) has been

observed with use of the system. In short-term

follow-up studies, the ThermAblator system has

shown similar outcomes to gold-standard roller

ball ablation [10, 16].

Her Option® Cryoablation

The Her Option® Cryoablation system achieves

endometrial ablation with cyrotherapy or freez-

ing. The procedure is performed with ultrasound

guidance and monitoring, under which a dispos-

able probe is inserted into the uterine cavity and

directed to the cornua. Once the probe is in place

on one side, it is activated to produce an

expanding freeze zone (“iceball”) which is moni-

tored by ultrasound, the endpoint being deter-

mined manually by the operator and ultrasound

appearance. This is repeated at the opposite cor-

nual area, and in certain cases, lower in the endo-

metrial cavity. The overall procedure takes

approximately 10 min. It should be noted that

the failure rate of cyroablation increases signifi-

cantly with an increased size of uterine cavity, up

to 70 %with cavities measuring>11 cm [10, 16].
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Microwave Endometrial Ablation®

System

TheMEA system utilizes microwave energy sim-

ilar to that employed in commercial microwave

ovens, which exerts a direct effect on tissue and

on adjacent, deeper level tissue through thermal

propagation. Either a disposable or reusable

probe may be used for the procedure. That is

inserted into the uterine cavity to the uterine fun-

dus. Once at the fundus, when the tissue around

the probe is heated to 30 � C the probe is activated

and moved from side-to-side down the uterine

cavity to treat the entire endometrial surface.

The probe must be in contact with the endome-

trium in order for the treatment to be effective. It

should be noted that measurement of the

myometrium with imaging is imperative pre-

procedure, as burns to surrounding organs have

been reported with MEA, to ensure that the

myometrial thickness is consistently at least

8 mm, with a manufacturer recommendation of

10 mm for an increased safety margin. Clinicians

should also be aware of any intracavitary

anomalies, specifically leiomyoma, as though

they are not a contraindication to using the sys-

tem, they should increase concern for possible

distortion or thinning of the endometrium and

increased risk for burns [10, 16].

Outcomes of GEA

Approximately 20–25 % of women who undergo

endometrial ablation as the initial surgical

modality for treatment of HMB will have

subsequent treatment, usually repeat ablation or

hysterectomy, usually due to continued or recur-

rent problems with menstrual bleeding [18]. This

fact may undermine much of the significant cost

benefit associated with GEA versus hysterec-

tomy as an initial surgical treatment option for

HMB [11, 12, 19]. It has been found that age at

the time of procedure may be a predictor of

subsequent hysterectomy following GEA, specif-

ically women under age 40 who undergo GEA

have been found to be at significant risk [20].

Given these facts, it should be reiterated that

thorough pre-procedure evaluation of patients

including presentation, age, medical history,

desired as well as expected outcomes and a care-

ful, detailed characterization of uterine and

intracavitary anatomy is of paramount impor-

tance in determining if a patient is an appropriate

candidate for GEA, and which GEA modality

should be used to assure the best possible

outcomes (see Table 10.3) [10].

“Tips & Tricks”/Troubleshooting

In general, appropriate patient selection, ade-

quate timing of the cycle for performance of the

procedure, adequate cervical preparation, and

proper pre-procedure endometrial cavity evalua-

tion, predicts the success of the GEA procedures.

All procedures, except for radiofrequency abla-

tion, should be performed only after adequate

preparation of the endometrium. It is important

to wait after analgesia is administered (typically

5–10 min) and effective before starting the pro-

cedure as the patient’s discomfort will sabotage

any chances of success. The paracervical block

should be used liberally in all patients and

allowed to take effect before starting the proce-

dure. In addition, preparing the cervix with miso-

prostol pre-procedure can help to minimize

patient discomfort during the procedure.

Complications

Short-term or procedural complications can

occur with office endometrial ablation. These

include uterine perforation, injury to surrounding

abdominal or pelvic structures, hemorrhage, cer-

vical injury, infection, lower genitourinary (GU)

tract thermal injury, and post-ablation tubal liga-

tion syndrome with post-ablation pain (both early

and late). There can also be complications related

to anesthesia as well as intolerance and abandon-

ment of the procedure with light sedation: the

patient should be counseled that increased dis-

comfort may be a sign to stop the procedure

before completion. Although complications
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have been documented, the newer GEA

techniques when chosen correctly, are popular

with most women because the rates of major

complications are low compared with the first-

generation GEA methods, and satisfaction rate

very high (see Table 10.4) [10].

As earlier stated, it is very important to

counsel patients thoroughly evaluating them

for appropriateness for the office setting, and

to ensure adequate birth control is used con-

comitantly after GEA, as endometrial ablation

does not preclude subsequent pregnancy, and

Table 10.4 Percentages of postoperative adverse events occurring within 2 weeks of non-resectoscopic endometrial

ablation surgerya

Complication

ThermaChoice

(thermal balloon)

Hydro

ThermAblator

(heated free fluid)

Her Option

(Cryotherapy)

NovaSure

(radiofrequency

electricity)

Microwave ablation

system (microwave

energy)

Urinary tract infection 0.8 2 3 0.6 0.5

Vaginal infection 0.8 0 1 0.6 2.3

Fever 0 0 0 0 1.4

Endometritis 2.1 1 0 0 2.8

Thermal injuryb 0 1 0 0 0

Abdominal pain 0 2 4 0.6 3.2

Hematometra 0 0 0 0.6 0

Bacteremia 0 0 0 0 0.5

From: Sharp HT. Assessment of new technology in the treatment of idiopathic menorrhagia and uterine leiomyomata.

Obstet Gynecol 2006; 108:990-1003

Reprinted from: American College of Obstetricians and Gynecologists. Endometrial ablation. ACOG Practice Bulletin

No. 81. Obstet Gynecol 2007; 109:1233–48, with permission
aReported during US Food and Drug Administration pivotal trials
bInvolving an extremity

Table 10.3 Patient satisfaction and amenorrhea rates associated with non-resectoscope endometrial ablation

compared with resectoscopic ablation at 12 monthsa

Device

Non-resectoscopic/resectoscopic ablation (%)

Satisfaction rate Amenorrhea rateb
Diary success

(score: 75 or less)

ThermaChoice (thermal balloon) 96/99c 13.2/27.2 80.2/84.3

Hydro ThermAblator (heated free fluid) ___d 35.3/47.1 68.4/76.4

Her Option (cryotherapy) 86/88e 22.2/46.5 67.4/73.3

NovaSure (radiofrequency electricity) 92/93c 36/32.2 77.7/74.4

Microwave Endometrial Ablation System

(microwave energy)

92/93c 55.3/45.8 87/83.2

Adapted from Sharp HT. Assessment of new technology in the treatment of idiopathic menorrhagia and uterine

leiomyomata. Obstet Gynecol 2006; 108:990-1003

Reprinted from: American College of Obstetricians and Gynecologists. Endometrial ablation. ACOG Practice Bulletin

No. 81. Obstet Gynecol 2007; 109:1233–48, with permission
aBased on US Food and Drug Administration pivotal trials
bBased on intent to treat
cPatients reported being satisfied or very satisfied
dQuality-of-life scores compared with baseline only
ePatients reported being very or extremely satisfied
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pregnancy outcomes following GEA are uni-

formly poor [14, 15]. It should be noted that it

is not recommended to perform sterilization

with Essure® at the same time as a GEA pro-

cedure. Patients may choose to undergo sterili-

zation with Essure® and confirmation of tubal

occlusion with the required hysterosalpingo-

gram (HSG) confirmation test, prior to GEA.

Currently only three GEA modalities are

approved by the FDA for use with Essure®

microcoils in situ: ThermaChoice® balloon

ablation, Novasure radiofrequency ablation

and HTA hydrothermal ablation [21].

Conclusion

In-office GEA is a safe and reliable technique to

treat heavy uterine bleeding that is refractory to

medical or implant therapies. Patient evaluation

and selection are critical to produce quality

outcomes and a satisfactory patient experience,

both during the procedure and after the procedure

with improved menstrual function. Establishing

office protocols for pre-procedure work-up, anes-

thesia, and analgesia during the procedure and

patient preparation are also vitally important.

Lastly, awareness of complications during and

after the GEA procedure should be considered

and managed accordingly. Selection of the

appropriate GEA modality requires operator

experience in order to achieve the best patient

outcomes.
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Cystoscopy 11
Audra Jolyn Hill and Marie Fidela R. Paraiso

Introduction

Office cystoscopy is a valuable tool in the evalu-

ation of patients who present with lower urinary

tract symptoms in adjunct with a complete phys-

ical examination. Cystoscopy allows for a mini-

mally invasive view of the internal lower urinary

tract with relatively low morbidity for female

patients. Although routine cystoscopy is not

recommended, it may be indicated if a patient

presents with the following symptoms:

– Recurrent urinary tract infections

– Persistent irritative voiding symptoms

(urgency, dysuria, etc.)

– Unexplained bladder pain

– Periurethral mass

– Urinary leakage of unknown etiology

– Hematuria (if indicated per American

Urological Association guidelines) [1]

Historical Perspective

The concept of visualizing the bladder occurred

as early as 1805 by Bozzini with the use of

hollow funnels, candle light, and a mirror to

assist with light deflection in a device called

the Leichleiter. This was used to track bullet

pathways in wounded soldiers via the pharynx,

nasal cavities, and the urethra. Initially, the

overall concept was rejected by the Faculty of

Vienna. However despite this, the conceptual

idea continued to be developed throughout

the nineteenth century. Numerous instrument

modifications occurred with the mirror eventu-

ally being replaced by a prism to assist with

previous problematic inverted images and in

1879, the first cystoscope was created by Nitze

and Leiter that added an adequate light source

using tungsten wire that prevented “overheating”

of the instrument. Unfortunately this required

a complicated cooling system which only

increased the complexity of design. This was

remedied with the development of a small low-

amperage light bulb, called a mignon bulb,

initially created by two New York physicians

in 1881, that was able to easily fit into the tip of

the cystoscope which resolved the complicated

lighting system previously used. This small

advancement allowed for further device

variations/developments and slightly decreased

the cost of the cystoscope [2, 3]. In 1894, due to

the significant cost of the instrument and overall

complexity, Dr. Howard Kelly invented the use of
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an air cystoscope that required limited equipment,

offered ease of use, and introduced techniques

that allowed cystoscopy to be available for all

physicians [4]. Continued device progression

continued and in 1954, with the introduction of

Hopkins’ fiber optic telescope that allowed the

operator the ability to alter viewing angles during

the procedure and enhanced overall visualization;

modern cystoscopy was born [2]. Multiple techno-

logical advancements ensued throughout the fol-

lowing years, most recently with the development

of the flexible cystoscope in 1973 that has allowed

for an even wider angle of view and the ability to

visualize the bladder neck in its entirety [5].

With the progression of modern age

cystoscopes, patients now have the ability to

undergo an in-office procedure with minimal dis-

comfort. With the increased awareness of cost

effectiveness in the healthcare system and the

large proportion of diagnostic cystoscopies that

result in “normal findings,” in-office cystoscopy

has become the preferred modality over an outpa-

tient surgical procedure. Benefits of office cystos-

copy include avoidance of any anesthetic risk,

overall decreased procedural cost, and if for diag-

nostic purposes alone, office cystoscopy provides

a minimally invasive procedure that can provide a

therapeutic effect if no abnormal findings are

visualized. If abnormalities are noted, a patient

can then undergo appropriate counseling and be

provided with a referral to specialist if indicated.

Equipment

To properly perform office cystoscopy, one must

have the minimal following equipment: (1) a

cystoscope, (2) a light source, and (3) distending

media.

Two types of cystoscopes are currently avail-

able: rigid or flexible. Rigid cystoscopes, as seen

in Fig. 11.1, are composed of three separate

pieces. The first component is the telescope

which is usually 15 French in diameter. The lens

of a telescope may come in 0, 30, 70, or 120�

variations. A 30� or 70� cystoscope will usually

suffice for the diagnostic evaluation of the blad-

der. The next component is the sheath which

ranges in sizing from 15 to 28 French in diameter.

The sheath allows the telescope and distending

media to be introduced simultaneously into the

bladder cavity and allows for passage of operative

instruments if needed. The proximal end has two

irrigating ports (inflow and outflow) with the dis-

tal end having fenestrations to permit passage

of instruments if indicated. Larger sheaths are

needed for operative cystoscopy, usually up to

22 French to allow passage of instruments mea-

suring 4 French or less. Lastly, the bridge is

needed to form a watertight seal between the

sheath and the telescope. Figure 11.2 illustrates

the separate pieces needed for assembly.

Flexible cystoscopes have the ability to com-

bine the optical system along with irrigation

capabilities into a single unit. The flexible tip of

the cystoscope allows for a deflection of 290�

and has a diameter ranging from 15 to 18 French.

See Figs. 11.3, 11.4, and 11.5. Multiple

investigations have been performed comparing

rigid versus flexible cystoscopy, however some

studies included male patients and other studies

evaluated quality-of-life outcomes between

patients who underwent office flexible cystoscopy

compared to those who underwent a rigid

Fig. 11.1 Rigid cystoscope
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cystoscopy under general anesthesia [6]. More

recently, studies by Gee et al. and Quinoz et al.

comparing rigid and flexible in-office cystoscopy

specifically in women, found no difference

between either modality in regards to tolerance

of the procedure and both techniques having

equivalent morbidity [7, 8]. Also, flexible and

rigid cystoscopes have been shown to be equally

efficacious in their diagnostic capabilities [9].

Therefore, one should select the cystoscope that

they are most comfortable with.

Illumination can be provided by either a halo-

gen or xenon lamp along with fiberoptic or fluid-

filled light cables that attach to the telescope at

the eyepiece. A standard xenon 175-W lamp is

the most commonly used given its immediate

responsiveness once turned on and the ability to

produce a high intensity illumination. Fluid-filled

cables tend to have a longer shelf life, but

fiberoptic cables are typically less expensive

and are more susceptible to damage with routine

use. Routine cystoscopy may also be performed

looking through the telescope alone, but with

the use of a camera and video monitoring system,

patients and physicians are able to view the

internal anatomy at the same time. This allows

for enhanced teaching, image documentation,

and potential patient distraction during the

Fig. 11.2 Components of rigid cystoscope (a) telescope (b) bridge (c) sheath

Fig. 11.3 Flexible cystoscope

Fig. 11.4 Tip of flexible cystoscope

Fig. 11.5 Tip of flexible cystoscope with maximum

curvature
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procedure [3]. Of note, complete systems are

able to be purchased that routinely include a

light source, camera, and video monitor.

Distending media may be either a conductive

fluid (lactated ringers, normal saline), a noncon-

ductive fluid (sterile water, 5 % glycine, 5 %

mannitol, or 3 % sorbitol), or gas. Carbon diox-

ide and air were among the first agents used to

distend the bladder during the early development

of cystoscopy [4]. As technology progressed,

with the potential concern of development of an

“air embolism” accompanied by patient’s tolera-

bility of the procedure and the poor visualization

noted with gas cystoscopy, there was a decline in

the use of air as a distending media and liquid

media became the current accepted practice [4].

Selection of either a conductive or nonconduc-

tive fluid is based on whether a potential for an

energy source to be used during the procedure.

For diagnostic purposes, most physicians elect

for either isotonic normal saline or sterile water.

Procedure in Detail

Office cystoscopy for female patients is usually

performed in the dorsal lithotomy position with

the patient undressed from the waist down and

covered in a sterile drape. Prior to this, the patient

is instructed to void and a dip-stick urinalysis is

performed to rule out an active urinary tract

infection. Per the American Urological Associa-

tion guidelines, routine antibiotic prophylaxis is

not indicated for diagnostic cystoscopy unless

the following risk factors are present and a nega-

tive urine culture is not documented prior to the

procedure: immunocompromised state, known

anatomic abnormalities of the urinary tract,

active infection, chronic steroid use, or external

catheter use [1]. Consent for cystoscopy is

obtained and the urethra is cleansed with either

a povidine–iodine solution or equivalent antimi-

crobial solution if an allergy exists. A disposable

urinary catheter is inserted to obtain a post void

residual if indicated and a topical analgesic may

or may not be applied directly into the urethra

from a tube or needleless syringe.

Under sterile technique, the equipment is

assembled with the proper cystoscope, a light

source, distending media, and imaging source if

desired. If rigid cystoscopy is selected, a 30� or

70� cystoscope is routinely used along with a 17

French sheath. For rigid cystoscopy, ensure clo-

sure of all the appropriate ports to prevent leak-

age, turn on the light source and open the

distending media flow to allow passage of a

minimal amount of liquid media. For both flexi-

ble and rigid cystoscopy, gently guide the tip of

the cystoscope into the distal urethra under direct

visualization and follow the central opening past

the urethrovesicular junction (UVJ) into the blad-

der cavity. Some physicians prefer the use of a

blunt obturator for the cystoscopy sheath rather

than direct visualization. One may then increase

the flow of the distending media to adequately

distend the bladder, typically around 300 cc, or

the maximum capacity tolerated by the patient.

Evaluation of the bladder is best performed in

a systematic routine fashion. Multiple techniques

exist to ensure complete 360� visualization, with
visualizing the bladder as a clock and inspection

at each “hour” being the most commonly used.

Identification of the bladder neck, trigone, right

and left ureteral orifices along with a complete

evaluation of the bladder epithelium, and any

anatomic abnormalities should be noted. Orien-

tation is able to be maintained with identification

of the “air bubble” that is routinely found at the

dome of the bladder. Cystoscopic images are

seen in Figs. 11.6, 11.7, 11.8, and 11.9. If a

rigid scope is used, rotation of the fiberoptic

cable with stabilization of the camera allows for

a complete survey with minimal discomfort.

Of note, it is important to limit the movement

of the tip of the cystoscope at the UVJ as this may

Fig. 11.6 View of bladder cystoscopically

146 A.J. Hill and M.F.R. Paraiso



cause significant patient discomfort. Upon com-

pletion of cystoscopy, evaluation of the urethra

may be obtained by increasing the liquid media

flow and slowly retracting the cystoscope while

keeping the urethral opening in the center of the

screen as seen in Fig. 11.10. This may require a

slight downward or upward angle of the cysto-

scope depending on camera orientation. Ideally,

if a detailed examination of the urethra is desired,

use of a 0� telescope is recommended.

Troubleshooting

Need for urethral dilation if small sheath is not

available:

1. If urethra appears atrophic and stenotic during

office exam prior to scheduling the cystos-

copy, consider pre-cystoscopic application of

vaginal estrogen if not contraindicated.

2. Use of graduated urethral dilators and possible

need of periurethral block with local anesthesia

for dilation to a diameter that accommodates

the intended cystoscopic sheath.

Potential device malfunctions are listed below:

1. Slow flow: Ensure proper ports are open and

the distending media is elevated above

patient’s pubic bone.

2. Poor visualization: Focus the camera and if

needed cleanse the scope and lens. Check all

cable connections and evaluate the light inten-

sity. Ensure the bladder is completely full. If

debris or bleeding is noted, one may need to

open the port opposite the inflow to allow

bladder to drain followed by refilling.

Fig. 11.7 Right ureteral orifice

Fig. 11.8 Left ureteral orifice

Fig. 11.9 Air bubble

Fig. 11.10 Urethra
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3. No Picture: Check all cable attachments and

recheck power on all components. Evaluate

individual pieces for potential broken

components. Check the camera, lamp, light

cords, and video monitoring system. If light

source is adequate, but there is no video trans-

mitting, consider removing the camera and

viewing through the eyepiece alone. Ulti-

mately refer to the industry representative or

manufacturing guidelines.

Post Procedural Complications

Symptoms that may be experienced following

office cystoscopy are similar to a urinary tract

infection. Patients may report increased urinary

frequency, urgency, slight dysuria, and mild

hematuria. These symptoms typically are mild

in nature and usually resolve within 24–48 h

[10] and last no longer than 7 days [8]. Patients

should be instructed to call if they experience

severe symptoms or if there is a concern for

potential infection. Pre-procedure urine analysis

is used to identify patients with an active urinary

infection and to postpone the elective cystoscopy

until a later date. All patients should be

encouraged to ensure adequate fluid intake fol-

lowing the procedure.
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Urodynamic Testing 12
Nathan Kow and Marie Fidela R. Paraiso

Introduction

Urodynamic testing is an office-based assess-

ment that can be useful in evaluating the function

of the lower urinary tract (LUT). It comprises of

several distinct tests that aim to measure various

aspects of urine storage and evacuation. The

complexity of testing depends largely on the

indications for urodynamics and the desired

information that a clinician requires.

In order to understand and interpret

urodynamic testing, it is important for the practi-

tioner to understand the normal physiology of

urine storage and evacuation. While a detailed

discussion regarding normal bladder physiology

is beyond the scope of this chapter, the basic

assumptions are as follows: (1) the bladder has

the ability to accommodate urine with a nearly

constant low intravesical pressure; (2) the patient

has the ability to suppress micturition at all blad-

der volumes; (3) the patient has the ability to

voluntarily initiate the voiding reflex, including

relaxation of the urethra and contraction of the

detrusor muscle. These basic functions of urine

storage and evacuation are evaluated through the

various components of urodynamic testing.

Furthermore, urodynamic testing should be

performed and recorded in a standardized fashion

to allow for clear communication between

the various health care practitioners who will

be involved with the care of the patient.

Recognizing this importance of clear communi-

cation, the International Continence Society

(ICS) has published several reports with the

goal of providing standardized terms and

definitions for many of the parameters that are

evaluated during urodynamic testing.

The aim of this chapter is to provide the reader

an overview of the potential indications, basic

interpretation, benefits, and limitations of what

urodynamic testing can provide.

Indications

While urodynamic testing has been available to

physicians for some time now, their indications

remain controversial. There is currently no

accepted list of indications for when to obtain

urodynamic testing. When determining whether

there is need for testing, several factors must be

weighed including the cost of the urodynamic

testing, patient history, clinical findings, and
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whether test findings would change treatment or

management. A suggested list of indications is

listed in Table 12.1 [1].

The most recent report by International

Consultation on Incontinence (ICI) states that

the role of urodynamic studies in clinical practice

should be (1) to identify or to rule out factors

contributing to the LUT dysfunction and assess

their relative importance (2) to obtain informa-

tion about other aspects of LUT dysfunction (3)

to predict the consequences of LUT dysfunction

for the upper urinary tract (4) to predict the

outcome, including undesirable side effects, of

a contemplated treatment (5) to confirm the

effects of intervention or understand the mode

of action of a particular type of treatment; espe-

cially a new one (6) to understand the reasons for

failure of previous treatments for urinary incon-

tinence, or for LUT dysfunction in general [2].

Components

Urodynamic testing comprises of five unique tests

that can be performed individually or together,

depending on the desired information. These tests

are generally categorized by the specific bladder

function they intend to assess. The components of

urodynamic testing that evaluate bladder filling

and storage include filling cystometry (single or

multichannel). Bladder emptying or voiding is

evaluated by uroflowmetry and pressure-flow stud-

ies (voiding cystometry). Finally, urethral function

is evaluated by urethral pressure profilometry and

leak point pressure.

Evaluation of Bladder Filling and
Storage

Filling Cystometry
The normal bladder has the ability to accommo-

date significant amounts of volume while

maintaining a low intravesical pressure.

Cystometry is the component of urodynamic test-

ing that evaluates the relationship between

volume and pressure during the filling and stor-

age phase. The aim is to assess bladder sensation,

bladder capacity, detrusor activity, and bladder

compliance [3]. It utilizes the basic principle

of instilling a filling medium (normal saline

or X-ray contrast solution for videourodynamics)

while simultaneously measuring various

pressures (abdominal, vesical, and/or urethral)

in order to evaluate the function of the bladder

during the filling/storage phase.

Several variations of filling cystometry are

available, including simple cystometry, single-

channel, or multichannel cystometry. Simple

cystometry involves the placement of a catheter

that is attached to a 60 cc syringe with the

plunger removed placed approximately 15 cm

above the level of the pubic symphysis. The

bladder is filled with a standard amount of filling

media. Finally, a cough stress test and evaluation

of post-void residual can be performed at the

conclusion of simple cystometry. Because a pres-

sure catheter is not utilized, evaluation of filling

pressures cannot be assessed. Despite this, eval-

uation of bladder sensation and the determination

of detrusor contractions can be obtained using

this simple test.

If more information is desired, filling

cystometry can be performed using a single cath-

eter in the bladder (single-channel cystometry) or

multiple catheters (multichannel cystometry).

While very few studies have compared single

Table 12.1

Indications for urodynamic testing

Complicated history

Stress incontinence before surgical correction

Urge incontinence not responsive to therapy

Recurrent urinary loss after previous surgery for stress

incontinence

Frequency, urgency, and pain syndromes not responsive

to therapy

Nocturnal enuresis not responsive to therapy

Lower urinary tract dysfunction after pelvic radiation or

radical pelvic surgery

Neurologic disorders

Continuous leakage

Suspected voiding difficulties

Adapted from Walters MD, Karram MM, editors.

Urogynecology and Reconstructive Pelvic Surgery.

3rd ed. Philadelphia: Mosby Elsevier; 2007
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and multichannel cystometry, the latter has the

potential to improve the specificity of cystometry

by avoiding false-positive tests. Today, multi-

channel cystometry is performed routinely over

single-channel cystometry.

The technical aspects of the procedure are

discussed later in the chapter, but in brief, two

catheters are placed in order to measure vesical

pressure (Pves) and abdominal pressure (Pabd).

Pdet is measured with a catheter placed in the

bladder while Pabd is measured with a catheter

placed in the rectum or vagina. Detrusor pres-
sure (Pdet) is estimated as a subtracted value

(Pdet ¼ Pves � Pabd). The bladder is filled with

filling medium typically at a supraphysiologic

filling rate while the patient is asked to report

when various sensations are experienced: first

sensation of filling (FSF), first desire to void
(FDV), strong desire to void (SDV), symptoms

of urge, and pain. The bladder is filled until

maximum cystometric capacity (MCC) is

reached. Compliance, which is a measure of the

viscoelastic property of the bladder, is calculated

by dividing the volume change by the change in

Pdet. Provocative measures can be performed

throughout the test to simulate potential stresses

on the bladder [3, 4].

Interpretation of multichannel cystometrics

requires knowledge of the normal filling

parameters. Several studies have been performed

to determine normal values for the various filling

cystometry variables [5–12].While there is known

to be significant intercenter and interpatient

variability, the ICI recommends that in general

the following guidelines be used for interpretation:

FSF at 170–200 cc, FDV at 250 cc, SDV a 400 cc,

MCC at 480 cc. Based on these parameters,

increased bladder sensation is defined as

sensations that occur at a lower bladder volume

than what would normally be expected, while

reduced bladder sensation is defined as sensations

that occur at a higher bladder volume than what

would normally be expected [2].

Additionally, the Pdet during filling should

remain low and constant. Rises in Pdet, not

associated with a detrusor contraction, indicate

decreased compliance and must be noted. Evalu-

ation of detrusor function is achieved by

examining the tracing for the presence of detrusor

contractions. Urodynamic detrusor contractions

are defined as any significant rise in Pdet during

filling or provocation (Fig. 12.1). A normal

or stable tracing should be absent of any

detrusor contractions. The presence of detrusor

contractions indicates an unstable detrusor that is

referred to as detrusor overactivity.

As with all urodynamic tests, the results

obtained from filling cystometry can be highly

variable, depending on various technical aspects

(i.e., type of catheters, type of media, filling rate,

patient position) and differences in interpretation.

Furthermore, the test provides only the results of a

single filling cycle. Despite this, it continues to be

a frequently utilized test to evaluate patients for

stress, urge, or mixed incontinence.

Evaluation of Bladder Emptying or
Voiding

Post-void Residual
The simplest evaluation of bladder emptying is to

obtain a post-void residual either after passive or

active filling of the bladder. Techniques for

determining post-void residual (PVR) include

ultrasonic techniques (transvaginal, abdominal,

and Doppler planimetry) or catheterization. The

choice of technique should be based on availabil-

ity of equipment, diagnostic accuracy, and

considerations of patient comfort. While ultra-

sonic techniques are the least invasive, they rep-

resent indirect measures of volume based on

measurements on several axis that may introduce

error. Direct measurement utilizing a catheter

places the patient at some discomfort during the

initial placement of catheter, but is generally well

tolerated. It has a distinct advantage as it

provides the most accurate measure of PVR.

Normal values for post-void residuals are

often quoted as values less than 50–100 cc [13,

14]. An isolated finding of an elevated PVR

should be interpreted with caution as variation

in PVRs can be due to either patient or equipment

factors. It is important to ensure that an abnormal

PVR is found on repetitive testing. A high PVR

often indicates incomplete voiding due to either

12 Urodynamic Testing 151



poor detrusor contractility or outlet obstruction

and should prompt further investigation.

Noninvasive Uroflowmetry
Noninvasive uroflowmetry describes a test

utilized to calculate the urine flow in relation to

voided volume. Patients are asked to void into an

electronic volume detector that measures weight

changes over time. A graphical representation of

the flow pattern is generated for the clinician to

interpret. Urine flow is described as continuous

or intermittent. Additionally, several objective

values are calculated including, flow rate (vol-

ume expelled per unit of time), maximum

flowrate (Qmax), and total voided volume [15].
In a normal uroflow, a flow curve generated

should rise in amplitude until a high maximum

flowrate is achieved and subsequently taper off

as micturition is completed. The curve should

appear smooth without rapid changes throughout

the entire voiding phase (Fig. 12.2).

Clinical utility of noninvasive uroflowmetry

has been debated, especially in the case of

women. The advantage is the relative low cost

of the test and potential use as a preliminary

screening tool for voiding dysfunction. Interpre-

tation of uroflowmetry is highly dependent on the

voided volume. In general, experts agree that in

order to properly assess a uroflow study, the

patient must void at least 150 cc. Maximum

flow rates in women vary with age, sex, and the

starting urine volume. Several studies have

established maximum urine flow rates to be

greater than 12 mL/s [13, 16]. According to the

most recent ICS guidelines, abnormally slow flow

rates have been determined as under the tenth

percentile of the Liverpool nomogram which

takes into account the voided volume [17, 18].

Fig. 12.1 Detrusor overactivity: multichannel cystometry showing detrusor overactivity
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Abnormalities in the flow pattern or rate can

be due to various pathologies. While specific

pathologies that may produce an abnormal

uroflow are beyond the scope of this chapter, in

general, factors that affect passive relaxation of

the bladder neck (i.e., bladder neck obstruction),

urethral resistance (i.e., urethral stricture), or

detrusor contractility (i.e., neuropathic lesions,

pharmacologic manipulation, etc.) will alter the

uroflowmetric parameters.

Pressure-Flow Study
Pressure-flow study combines the basic

principles of uroflowmetry with the addition of

abdominal and bladder pressure measurements.

This combination allows evaluation of the

pressures that are being generated during the

voiding phase, therefore allowing the clinician

to examine the pressure volume relationship dur-

ing micturition. The goal of interpreting a

pressure-flow study is to assess whether the

Fig. 12.2 Uroflow: (a) Actual uroflow showing a normal flow curve. (b) For ease of interpretation, a simplied tracing

with variability removed is provided to illustrate how various measurements are obtained
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neurologic mechanism of micturition is intact.

This includes the ability of the detrusor muscle

to contract and generate an appropriate voiding

pressure, the urethral sphincter to relax, and that

the timing of these events are coordinated to

provide a smooth continuous flow.

Measurements obtained during a pressure-

flow study have been defined by ICS and include

premicturition pressure, opening time, opening
pressure, maximum pressure, pressure at maxi-

mum flow, closing pressure, contraction pressure

at maximum flow, and flow delay [3]. While

the definitions and interpretations of these

measurements are beyond the scope of this chap-

ter, it is important to realize that these additional

measurements are possible due to the use of

pressure catheters and allow the practitioner to

objectively assess for voiding dysfunction.

In general, abnormalities in a pressure-flow

study can be categorized into three general

groups of pathologies including detrusor contrac-

tility issues (i.e., acontractile detrusor), bladder

outlet obstructions (i.e., stricture), or neurophy-

siologic abnormalities (i.e., detrusor sphincter

dyssynergia). Evaluation of the voiding Pdet and

flow rate can help the practioner delineate the

potential cause. Abnormal pressure-flow studies

fall under two general patterns: (1) low flow rate

and an elevated Pdet, suggestive of bladder outlet

obstruction; (2) low flow rate and low Pdet,

suggesting potential contractility issue with the

detrusor muscle. Several studies have looked to

determine specific urodynamic criteria to diag-

nose bladder outlet obstruction. Furthermore,

Blavais and Groutz created a nomogram based

on several previous studies and defined bladder

outlet obstruction as the presence of a free Qmax

< 12 mL/s and Pdet of > 20 cm H2O in a

pressure-flow study [19].

While the utility of pressure-flow studies in

women have been debated, the most common

indications for pressure-flow studies in women

include evaluation of obstructed voiding or

voiding dysfunction includes preoperative evalu-

ation of patients with pelvic organ prolapse,

patients who have undergone previous pelvic

surgery, or postoperative patients who have new

onset voiding dysfunction. Finally, while it can

be performed as an individual test, most often it

is combined with filling cystometric studies.

Urethral Function Testing

Urethral Pressure Profile
Urethral pressure profile (UPP) is a test that

attempts to measure the urethral pressure

throughout the length of the urethra during rest.

Variations of the UPP include cough or stress

pressure profiles in which the same procedure is

performed while the patient coughs. It involves

placement of a urethral pressure catheter that

will measure the intraluminal pressure as the

catheter is withdrawn at a constant rate of speed.

While several different catheter types exist,

microtransducers are the most commonly used.

While less commonly used today, the goal

of UPP is to distinguish between intrinsic sphinc-

ter deficiency (ISD) from stress urinary inconti-

nence (SUI). Several objective measurements

including maximum urethral pressure (MUP),

urethral closure pressure profile (UCPP),

maximum urethral closure pressure (MUCP),

functional profile length, and pressure “transmis-
sion” ratio are measured in order to assess the

urethral closure mechanism. MUCP is calculated

by taking the difference between MUP and Pves

(Fig. 12.3).

The clinical applicability of UPP is limited by

lack of standardization of the procedure and in

the interpretation of the test itself. Several

authors have attempted to correlate lower

MUCP with SUI. Other studies have sought to

use MUCP to predict surgical success and fail-

ure. Several retrospective studies show higher

postsurgical failure rates in women with low

MUCP, often defined as �20 cm H2O [20, 21].

However, a recent review of the role of

urodynamic evaluation of SUI showed no clear

benefit in improving case selection or surgical

technique. The author concluded that

urodynamic assessment (LLP and UPP) could

not accurately predict the outcome of surgical

management of SUI [22].
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Leak Point Pressure
The ability of the urethra to prevent the involun-

tary leakage of urine can be evaluated by mea-

suring the leak point pressure. Under normal

physiologic and functional conditions, the ure-

thral resistance should generate enough pressure

to compensate for any abdominal or detrusor

pressure that would be experienced through nor-

mal activities. Leak point pressure is defined as

the lowest detrusor (Pdet) or intravesical pressure

(Pves) at which involuntary expulsion of urine

from the urethral meatus is observed.

It is important to understand the difference

between detrusor leak point pressure (DLPP)

and abdominal leak point pressure (ALPP).

DLPP a static test that determines the lowest

Pdet at which leakage of urine occurs in the

absence of a detrusor contraction or increased

abdominal pressure. ALPP is a dynamic test

that determines the lowest Pves at which leakage

occurs during an intentional increase in abdomi-

nal pressure (i.e., cough or valsava).

DLPP attempts to measure the ability of the

urethra to resist increasing detrusor pressure.

Unlike ALPP, DLPP is not used to evaluate

SUI. Instead it is related to bladder compliance

and outlet resistance. Much of our understanding

of DLPP is based on work that was done by

McGuire et al. who evaluated myledysplastic

children and noted that patients that had a

DLPP >40 cm H2O developed upper-tract dis-

ease [23, 24].

ALPP on the other hand attempts to assess the

ability of the urethra to resist increased abdomi-

nal pressure. As such it is most often utilized to

evaluate SUI. Several studies have attempted to

use ALPP to differentiate between SUI due to

urethral hypermobility and SUI due to ISD.

While there remains debate regarding how to

interpret ALPPs, some practitioners suggest that

a ALPP <60 cm H2O is correlated with ISD.

This is based on two studies that attempted to

correlate ALPP with severity of SUI. McGuire’s

study of 125 women noted 81 % of patients with

an ALPP <60 cm H2O had ISD [25]. The second

study by Nitti et al., looked at 64 women and

noted that 50 % of women with ISD had an ALPP

<60 cm H2O [26].

ALPP is often further divided by the modality

for which increased Pabd is obtained. ALPP

obtained during coughing is performed by asking

the patient to sequentially increase the intensity of

cough in order to elicit leakage of urine. The

lowest recorded pressure is recorded as the

ALPP. An alternative to utilizing coughing as the

provocative maneuver is to determine ALPP dur-

ing a valsalva maneuver. ALPP measured during a

valsalva maneuver may provide a more accurate

Fig. 12.3 Urethral pressure profile: Illustration showing a normal tracing
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measure of ALPP as it provides a more controlled

rise in Pabd as compared to the sharp rise in pres-

sure obtained during coughing (Fig. 12.4).

While ALPP can be obtained as a single

urodynamic test, the ICS recommends against

this practice as several studies have show that

isolated ALPPs are not helpful as predictors of

success for suburethral sling procedures in

patients with SUI [27]. Our practice obtains leak

point pressures intermittently during cystometry,

starting at a bladder volume of approximately

150 cc, and additionally at 50 cc intervals.

Diagnostic Effectiveness for Various
Disease States

There are several urologic and urogynecologic

conditions that the gynecologist should be familiar

with in which urodynamic testing may be helpful

Stress Urinary Incontinence

SUI is a condition in which a patient has involun-

tary leakage of urine during an increase in intra-

abdominal pressure in the absence of a detrusor

contraction.While a diagnosis of SUI can be made

by history and office evaluation (cough stress test),

some physicians have utilized urodynamic testing

to diagnose SUI. There continues to be debate

regarding whether urodynamics is required in

patients with uncomplicated demonstrable SUI.

A recent trial of 630 women randomized to office

evaluation (urethral hypermobility, cough or

valsalva stress test, post-void residual) or

urodynamic testing (noninstrumented uroflow-

metry, filling cystometry with Valsalva leak-

point pressures, and a pressure-flow study) for

uncomplicated SUI demonstrated non-inferiority

between the two preoperative evaluation

strategies. Successful treatment was seen in

76.9 % of women undergoing urodynamic testing

compared with 77.2 % of women undergoing

office evaluation only [28]. These results are

consistent with our practice and recommend

that urodynamic testing is unnecessary in

patients with uncomplicated SUI.

With regards to the utilization of urodynamic

testing to determine if patients have occult SUI

prior to surgical management of pelvic organ

prolapse, the data has been unclear regarding

Fig. 12.4 Abdominal leap point pressure: multichannel cystometry showing leak point pressure determination
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the best course of action. Several studies have

described techniques for prolapse reduction dur-

ing urodynamic testing including manual reduc-

tion with fingers, large cotton swab, single

speculum blade, ring forceps, or pessary. In one

large study evaluating the various methods of

prolapse reduction, similar sensitivities for detec-

tion of occult SUI were shown (17–39 %), with

the exception of the pessary, which was less

sensitive (5 %) [29]. In our practice we routinely

perform prolapse reduction urodynamic testing

in patients scheduled for surgical management of

pelvic organ prolapse in order to detect occult

SUI and aid in preoperative counseling.

Overactive Bladder/Urge Urinary
Incontinence

Overactive bladder (OAB) is a condition that is

characterized by symptoms of urgency (often

accompanied by frequency and nocturia), with or

without urgency urinary incontinence, in the

absence of urinary tract infection or other obvious

pathology [3]. It is important to understand that

this definition does not require urodynamic testing

in order to make a diagnosis. While the presence

of detrusor overactivity (DO) on cystometry is

often used interchangeably with OAB, the associ-

ation with overactive bladder/urge urinary incon-

tinence (OAB/UUI) and urodynamic detrusor

overactivity is poor. In a large retrospective

review of 4,500 women in which neurological

disorders were excluded, the sensitivity and spec-

ificity of DO for OAB symptoms were 54 %

and 68 %, respectively [30]. This study also

demonstrated that there are a significant

proportion of false-positive and false-negative

symptoms. While urodynamic testing can provide

objective data, it is important that both the clini-

cian and patient understand a finding of DO does

not predict therapeutic outcomes for UUI.

Equipment and Setup

The equipment required to perform urodynamic

studies is dependent on the complexity of

information required by the practitioner. It is

important for the practitioner to determine their

need before purchasing a more complex system

as they can be very costly.

If simple urodynamic studies are all that is

required for the physician, the equipment and set

up is very inexpensive. As described in the previ-

ous section, simple office cystometry only requires

a 60 cc syringe and a catheter. Other inexpensive

studies include determination of PVR that can be

achievedbya sterile disposable straight catheter. In

many cases, this setup may be sufficient instead of

more complex electronic systems.

If the practioner determines that additional

information is required, then an electronic sys-

tem can be purchased. There are a variety of

systems that are available for the evaluation of

the LUT with many that have the capability to

evaluate other aspects of the pelvic floor such as

anorectal function. While differences between

the different available systems and their

components are beyond the scope of this chapter,

in general, the required setup includes a multi-

channel urodynamics system, uroflow, and

multi-position chair for placing the patient that

allows for easy patient positioning for pressure

catheter placement and evaluation of inconti-

nence (Fig. 12.5). Additionally, disposable

items including instillation media, pressure

catheters, EMG pads, and various types of tubing

specific for the system is required.

Technique

While no standard order has been established for

the different components of urodynamic testing,

for patients undergoing evaluation we recom-

mend a workflow: (1) noninvasive uroflowmetry;

(2) multichannel cystometry with provocative

maneuvers and determination of ALPPs; (3)

pressure-flow study. With regards to urethral

profilometry profile, we utilize a similar tech-

nique as suggested by Hilton and Stanton [31].

Noninvasive uroflowmetry

1. Patients present with a symptomatically full

bladder and are asked to void spontaneously
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in a uroflow chair. After the patient has

completed voiding, a post-void residual is

obtained using a sterile transurethral dispos-

able catheter. A sample of the catheterized

urine is tested for signs of a urinary tract

infection prior to continuing with cystometry

and pressure-flow studies.

Multichannel Cystometry

2. With the patient comfortably in the

urodynamics chair, commercially available

disposable microtransducer catheters are

placed sequentially to measure vesical pressure

and abdominal pressure. The vesical pressure

catheter is placed into the bladder transure-

thrally and also serves as a filling port. The

abdominal pressure catheter is placed either

vaginally or rectally. Catheters are then

secured to the inside of the leg in order to

prevent catheter migration during testing.

3. Prior to connecting catheters to the

urodynamics machine, the machine zeroed.

4. Catheters are connected to using the appropri-

ate cables and the catheter tubing is connected

to the vesical catheter filling port.

5. In order to ensure that the catheters are appro-

priately placed and functioning correctly, the

patient is asked to cough in order to ensure

cough-induced pressure spikes are detected by

both the vesical and abdominal pressure

catheters. If there is failure of an appropriate

spike, repositioning of the catheters may be

required.

6. Begin filling the bladder.

7. Throughout the filling phase, several points

should be recorded including first sensation,

FDV, SDV, and any symptoms of urge. Peri-

odically, filling is interrupted in order to

perform provocative activities (cough and

valsalva) to evaluate for SUI. Leak point

pressures should be obtained if incontinence

is recorded.

8. Based on when the patient indicates maxi-

mum filling, additional evaluation of provoc-

ative maneuvers can be performed by asking

the patient to stand and squat, walk in place,

or heel bounce.

9. At the conclusion of the filling phase the

patient is given “permission to void” in

order to perform a pressure-flow study

Pressure-Flow study
10. Patients are asked to void with the catheters

in place in order to evaluate the vesical,

abdominal, and subtracted detrusor pressures

during the voiding phase. In addition to

evaluating the pressures during voiding, any

Fig. 12.5 Setup for multichannel urodynamic testing: (a) uroflow chair (b) multichannel urodynamic system (c)
Uroflowmeter
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abnormalities in the voiding flow should be

noted. If the patient is unable to void, the

catheters may need to be removed and the

pressure-flow study aborted. At this point

uroflowmetry may be performed if previ-

ously inadequate. Additionally, provocative

measures may be repeated if stress inconti-

nence has not been diagnosed if the condition

is suspected.

Urethral Pressure Profilometry

1. After filling the bladder to MCC, the catheter

is secured to a mechanical puller

2. The proximal transducer is pulled through the

urethra at a constant speed in order to measure

static urethral pressure. Urethral closure pres-

sure is recorded on a separate channel.

3. If a cough or stress pressure profile is desired,

the same procedure is repeated while the

patient is asked to cough repetitively at a

consistent intensity, every 2–3 s.

Complications

Complications related to urodynamic testing are

very uncommon and are generally related to

preprocedural anxiety, procedural or

postprocedural discomfort or infection.

Several studies have investigated the proce-

dural anxiety related to urodynamic testing. In

one study of 100 women undergoing urodynamic

testing, anticipated preprocedural pain as

evaluated by a visual analogue scale was signifi-

cantly higher than experienced postprocedural

pain [32]. Additionally, a qualitative study regard-

ing patient satisfaction related to urodynamics

identified themes of anxiety and embarrassment

[33]. These factors should be taken into account

during counseling and during the procedure by

both the ordering physician and the practitioner

performing the urodynamic tests that are ordered.

Risk of developing a urinary tract infection

related to urodynamic testing has been reported

to be between 3 and 20 % [34–36]. The risk is

related to the placement of urethral and bladder

pressure catheter or if active filling is utilized

for urodynamic studies. Several studies have

suggested the use of pre or post-procedural antibi-

otic prophylaxis. A recent meta-analysis identified

eight randomized controlled trials with a total of

995 patients. They reported a 40 % reduction in

the risk of significant bacteriuria with the use of

prophylactic antibiotics (OR 0.39; 95 % CI

0.24–0.61) [37]. However, before deciding

whether to utilize antibiotic prophylaxis when

performing urodynamics, a thorough consider-

ation of the costs and benefits must be entertained.

A decision analysis model performed by Lowder

et al. showed that prophylactic antibiotics after

urodynamic testing was beneficial if the baseline

rate of UTI was greater than 10 % [38]. In our

clinic, we do not routinely administer antibiotic

prophylaxis for urodynamic testing.

Associated Studies

Videourodynamics

Videourodynamics is a variation of multichannel

filling cystometry and pressure-flow studies that

utilize a radiographic filling media and fluoros-

copy in order to provide real-time imaging of the

bladder and urethra during both the filling and

voiding phase. The advantages of this modifica-

tion are that it may provide visualization of ana-

tomic bladder and urethral pathology that would

otherwise not be identified with conventional

urodynamic testing. Several considerations with

regards to videourodynamics are the additional

costs, equipment, training and personnel, and

the radiologic exposure to the patients since it

requires fluoroscopy.

Conclusion

While controversy remains regarding the clinical

applicability of some components of urodynamic

testing, office-based evaluation using

urodynamic testing can provide valuable infor-

mation regarding bladder function. While not

appropriate with all patients, those with complex

medical histories, unclear symptoms, or
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refractory urogynecologic conditions may

benefit from testing. Understanding which par-

ticular aspects of bladder function that are being

investigated will ultimately yield the most help-

ful information with regards to diagnosis and

potential treatment options. Additionally,

practitioners should understand the limitations

of these studies.
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Peri-urethral Injections 13
Megan E. Tarr

Abbreviations

PBA Peri-urethral bulking agent

SUI Stress urinary incontinence

Introduction

Urinary incontinence is a common and

distressing problem with an overall prevalence

of 15 % that rises steadily in later life [46]. Given

the aging population, it is likely that the

estimated 103,000 surgical procedures currently

performed annually for the treatment of stress

urinary incontinence (SUI) in the USA will

increase [47, 62]. Several minimally invasive

surgical options have been developed over the

last several decades in an attempt to provide a

safe and efficacious method for the surgical treat-

ment of SUI. One such minimally invasive treat-

ment is the injection of peri-urethral bulking

agents (PBA). This chapter discusses the history

of PBA, indications and contraindications for

their use, injection techniques, success, and com-

plication data for the currently available peri-

urethral bulking procedures.

Mechanism of Action

Urethral coaptation at rest is provided by the ure-

thral mucosa, submucosal vascular cushions, and

smooth muscle elements. Submucosal bulking

agents are believed to act by creating artificial

urethral cushions that can improve urethral coap-

tation, resulting in urinary continence [31]. In a

small study investigating the mechanism of action

of bulking agents, Klarskov et al. injected 15

subjects with polyacrylamide gel and measured

change in opening urethral pressure by urethral

pressure reflexometry [30] 100 days postinjection.

He noted that patients who exhibited improve-

ment in their stress incontinence symptoms had

significantly higher squeezing opening pressure

than the group without an effect. From this data,

he concluded that certain agents may increase the

strength of the sphincter by providing a central

filler that increases the length of muscle fibers and

the power of the urethral sphincter.

Ideal Bulking Agent

Many experts who perform urethral bulking

believe that the ideal urethral bulking agent is

one that is non-immunogenic and biocompatible,

creating minimal inflammatory and fibrotic

response. The bulking agent’s particle size

needs to be a sufficient size to prevent migration

from the injection site. Migration is thought to

occur due to macrophage phagocytosis of
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particles smaller than 80 μm; an agent that is

>110 μm avoids macrophage phagocytosis and

migration [42, 55]. Ideally, one should also uti-

lize a low pressure injection system to prevent

vascular introduction of the bulking agent.

History

Since 1938, a variety of materials have been

injected into and around the urethra to treat

SUI. Murless was the first to discuss the use of

the sclerosing agent sodium morrhuate into the

anterior vaginal wall and around the urethra [45].

In 1955, Quackels used paraffin wax in the peri-

neum [51]. In 1973, Berg described injecting

polytetrafluoroethylene paste (Poltef™), pro-

duced by the pyrolysis of Teflon™, into the ure-

thral sphincter [8]. This was further popularized

by Politano in 1974, and these treatments

initially showed promise as simple, minimally

invasive treatments for SUI [50]. The paucity of

long-term outcome data for polytetrafluor-

oethylene and the reports of adverse events

associated with local extrusion and distant parti-

cle migration to the liver, lung, and spleen

minimized the support for and popularity of the

procedure [42]. Gonzales de Garibay et al.

described the use of autologous fat as a PBA in

1989 [19]. Although economical and readily

available, subsequent studies have shown that

there can be issues with injecting the agent into

the correct location, rare complications with pul-

monary fat embolus, and the long-term outcomes

of fat as a PBA are poor [36].

Peri-urethral injections of cross-linked bovine

collagen came to prominence in the 1990s after

the successful use of collagen for cosmetic sur-

gery and the treatment of vesicoureteric reflux

were described [24]. Since the 1990s, use of

glutaraldehyde cross-linked (GAX) bovine

collagen (marketed as Contigen, C.R. Bard,

Inc., Covington, GA) as a PBA gained universal

acceptance. Immediate and delayed hypersensi-

tivity to cross-linked bovine collagen

necessitated skin testing several weeks prior

to injection. Although considered to have

a relatively low risk profile, more serious

complications, such as osteitis pubis, arthralgias,

and pulmonary embolism (resulting from intra-

vascular injection), have been reported. The

manufacturing of collagen by its parent com-

pany, however, ceased in 2011, and it is no lon-

ger available as a bulking agent. When compared

with retropubic colposuspension, pubovaginal

sling, and synthetic midurethral sling, urethral

bulking with collagen has had less long-term

success [1, 13, 52]. This has prompted the search

for and development of newer agents.

Another synthetic agent, ethylene vinyl alco-

hol copolymer (marketed initially as Uryx and

then later as Tegress, CR Bard, Covington,

Georgia), was initially FDA approved in 2004

and found to have better long-term success than

collagen in trials for FDA approval. This prod-

uct, however, was found to be associated with

high rates of urethral and vaginal extrusion and,

consequently, was discontinued in 2007 [17, 28].

Another agent that had been used for pediatric

vesicoureteral reflux, a combination of hydro-

philic dextran polymer in a non-animal stabilized

hyaluronic acid vehicle (Ziudex™) underwent

initial FDA trials in the USA in 2003 and 2006,

but was not FDA approved due to the high inci-

dence (10–15 %) of pseudo-abscess [39, 40].

The PBA that are currently available in the

USA for the treatment of SUI are carbon-coated

zirconium oxide beads suspended in a water-

based gel (Durasphere EXP®, Coloplast, Inc.,

Minneapolis, MN), calcium hydroxylapatite

(Coaptite®, Boston Scientific Corp., Natick, MA),

and silicon microimplants (Macroplastique®,

Uroplasty, Inc., Minnetonka, MN), and were

FDA approved for use in peri-urethral bulking in

1999, 2005, and 2006, respectively. Other agents

that are still being studied for use as PBA are

autologous cartilage [6, 7], human collagen [61],

autologous primary myoblasts [54], and autolo-

gous muscle-derived stem cells [11].

Currently Used Bulking Agents:
Success and Complications

Although the production of cross-linked

bovine collagen was discontinued in 2011, most
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comparative studies of newer bulking agents use

bovine collagen as the control bulking agent. The

2012 Cochrane Review on urethral injection

therapy for SUI in women identified 14 trials

including 2004 women that met inclusion for

analysis [29]. The included trials were small,

moderate quality, with limited long-term

follow-up data and found to be unsuitable for

meta-analysis. Their conclusions stated that cur-

rently available evidence remains insufficient to

guide practice. The summary of the Cochrane

Review follows.

One randomized trial compared peri-urethral

injection (Macroplastique) agents to home-based

pelvic floor exercises. At 3 months of follow-up,

the group receiving the peri-urethral injections

showed greater subjective “cure” or “marked

improvement” 62.5 % versus 19 %, p ¼ .002)

[60]. The two trials comparing injectable agents

with surgical interventions [Macroplastique ver-

sus pubovaginal sling [41]; collagen versus open

Burch, open sling, open bladder neck suspension

[13] found significantly better objective cure in

the surgical groups.

Finally, only three trials included in the

Cochrane Review compared routes of bulking

agent injection [33, 40, 53]. The trial by Lightner

looked at midurethral versus proximal urethral

injection but utilized different bulking agents at

each site; therefore, a comparison of outcomes

was confounded by this variable [40]. Schulz

et al. compared peri-urethral and transurethral

methods of collagen injection and noted that both

methods had similar subjective and objective

outcomes at 1, 3, 6, and 12 months, but showed a

higher rate of early postprocedural urinary reten-

tion in the peri-urethral injection group (30 % ver-

sus 5 %, p < .05) [53]. Kuhn et al. [33] found that

midurethral and bladder neck injection seems to

result in similar postprocedural continence levels.

The eight trials included in the Cochrane

Review that compared different agents had

wide confidence intervals. Overall, the currently

available bulking agents were not shown to be

more or less efficacious than collagen [29]. The

efficacy and complication outcomes of pertinent

trials included in the Cochrane Review are

discussed in the sections that follow.

Carbon Beads (Durasphere,
Durasphere EXP)

Durasphere, pyrolytic carbon-coated zirconium

oxide beads, is suspended in an absorbable

2.8 % glycan polysaccharide carrier gel. Prior

to its use in urethral bulking, this material had

been used in several medical devices, such as

replacement heart valves [4]. This material is

radio-opaque and can be identified in radiographs

and appears as dense as cortical bone on CT

[49, 10]. On MRI, it appears hypodense on T1

and T2 weighted images and fails to enhance

after gadolinium [10]. The initial carbon bead

product (Durasphere) was found to be difficult

to inject due to a large particle size of

200–550 μm, which resulted in injection needle

obstruction. Consequently, a newer version of the

product was developed, utilizing particles of

95–200 μm (Durasphere EXP®, Coloplast, Inc.,

Minneapolis, MN). Durasphere EXP is the only

form of Durasphere available in the USA market

and is the only currently available bulking material

that is FDA approved for either transurethral or

peri-urethral injection. Additionally, this is the

only available bulking material that is not

contraindicated for patients with a “fragile ure-

thra,” due to past radiation or past urethral surgery.

In a multicenter, double-blind randomized

controlled trial of transurethral bladder neck

injection of Durasphere compared with bovine

collagen for treatment of intrinsic sphincter defi-

ciency (aLPP <90 cm H2O), Lightner et al. [38]

found the two materials to be equivalent with

respect to postprocedure continence grade and

pad weight testing, with 66.1 % (76/115) in the

Durasphere group and 65.8 % (79/120) in

the bovine collagen group, reporting improve-

ment in one or more Stamey continence grades

(p ¼ 1.00) (Table 13.1). A smaller volume of

Durasphere was needed to obtain comparable

clinical results (4.83 mL versus 6.23 mL,

p < .001). Side effects of the agents were

similar, but there was a higher incidence of

postprocedure urinary urgency and acute reten-

tion in the Durasphere group (24.7 % and 16.9 %,

respectively) compared with the bovine collagen
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group (11.9 % and 3.4 %, respectively,

p ¼ .001). At 12 months of follow-up, urinary

urgency resolved in a greater proportion of the

Durasphere subjects (90 %) compared with the

bovine collagen subjects (65 %, p ¼ .021).

Retention in all subjects resolved in 7 days fol-

lowing the procedure.

In a randomized, controlled, double-blind trial

comparing Durasphere to bovine collagen,

Andersen [3] found there was no difference in

the percentage of patients with an improvement

of one or more Stamey Continence Grades

between the Durasphere group (80 %) and the

bovine collagen group (61.9 %, p ¼ .205) at an

average of 2.6 and 2.8 years of follow-up, respec-

tively (Table 13.1). At this long-term follow-up,

40 % (10/25) of the Durasphere subjects and

14.3 % (3/21) of the bovine collagen subjects

reported that they were dry (p ¼ .099).

Complications rates were not reported in this

trial.

Although Lighter et al. reported on radiologic

stability of Durasphere, with no evidence of

spread beyond local confines of the pelvis at 1-

and 2-year follow-up [38], there have been

reports of local migration into areas lateral to

the urethra and along regional lymphatic chains

[49]. Foreign body reactions with associated

urethral prolapse and delayed presentation of a

pseudoabscess 5 years postprocedure have been

reported [9].

Calcium Hydroxylapatite (Coaptite)

Coaptite is composed of spherical calcium

hydroxylapatite particles, ranging from 75 to

125 mm in diameter, in a carboxymethyl-

cellulose gel carrier [16, 43]. The gel carrier

degrades over several months, and the patient’s

fibroblasts infiltrate amongst the particles. Cal-

cium hydroxylapatite is a constituent of human

bone and teeth and has been used for 25 years in

dental and orthopedic procedures [44]. It is radio-

opaque and can be easily identified with plain

film radiography and ultrasound after injection

[16]. Calcium hydroxylapatite is neither immu-

nogenic nor inflammatory and remains pliable

after injection into soft tissues, lending itself to

use in augmentation of the vocal cords and facial

structures [5, 37]. Initial studies of its endoscopic

use in the treatment of vesicoureteral reflux in

pediatric subjects have shown it to be both dura-

ble and efficacious [44].

In a multicenter, prospective, randomized,

single-blind trial of 296 women with SUI

Table 13.1 Success outcomes for bulking agents from randomized controlled trials (RCT)a

Agent (author) RCT design (N)
Follow-up

(years)

Volume injected

(mL)b Dry/improvedc
Subjects requiring

multiple treatments

Durasphere [38] Multicenter

Agent (176) 1 Agent: 4.83**** –/66 % 35 %

Control (188) Control: 6.23**** –/66 % 36 %

Durasphere [3] Agent (25) 2.6 Agent: 4.5 40 %/80 %

Control (21) 2.8 Control: 4.2 14 %/62 %

Coaptite [43] Multicenter

Agent (131) 1 Agent: 2.15**** 39 %/63.4 % 62 %{

Control (100) Control: 3.39**** 37 %/57 % 74 %{

Macroplastique [20] Multicenter

Agent (122) 1 Agent: 4.6 37 %{/62 %**** 52 %

Control (125) Control: 4.6 25 %{/48 %**** 58 %

aComparison in all trials was transurethral bovine collagen
bVolume injected: mean volume of bulking agent injected at initial bulking treatment session
cDry: Stamey grade 0 [4 level scale, with range from 0 ¼ continent-dry to 3 ¼ total incontinence regardless of activity

[57]]

Improved: improvement of �1 Stamey Urinary Incontinence Scale grade

****p < .001 {p < .05
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secondary to intrinsic sphincter deficiency, sub-

jective improvement in urinary incontinence

symptoms, as graded by the Stamey Urinary

Incontinence Scale, were similar at 12-month

follow-up for patients who received Coaptite

compared to those who received bovine collagen

(63.4 % versus 57 %, respectively, p ¼ 0.34)

([43], Table 13.1). The cure rate (Stamey grade

0) at 12 months was also similar for both groups

(39 % for Coaptite versus 37 % for Contigen,

p ¼ 0.34). A greater number of patients receiv-

ing Coaptite injections required only one injec-

tion over the first 6 months of the study (38.0 %

versus 26.1 %, p ¼ 0.034); however, most

subjects required two to three injections in either

group. There was no difference in the percentage

of patients with transient urinary retention (41 %

Coaptite versus 33 % bovine collagen), and there

was less postprocedural urge incontinence in the

Coaptite group (5.7 % versus 12 %, p < .05).

There was one vaginal wall erosion in the

Coaptite group, and one patient with dissection

of the Coaptite beneath the trigonal mucosa,

resulting in difficulty with visualization of one

ureteral orifice cystoscopically. This patient,

however, had no abnormal lab or radiographic

abnormalities and had no urinary incontinence.

Serious adverse events related to Coaptite are

rare. Palma et al. reported on a patient presenting

with a 3 cm urethral prolapse containing

macrophages surrounding the Coaptite particles

3 months after initial peri-urethral bulking with a

total of 2.5 mL of Coaptite [48]. Coaptite has also

been used in the pediatric population for

vesicoureteral reflux and has been found to be

quite safe in multicenter prospective trials [44].

Silicone (Macroplastique)

Macroplastique, a hydrogel-suspended cross-

linked polydimethyl-siloxane elastomer, has

been approved by the FDA as a urethral bulking

agent since 2006 for the treatment of SUI sec-

ondary to intrinsic sphincter deficiency [37]. This

bulking agent is composed of relatively large

silicone particles measuring 100 μm to 450 μm
in diameter (mean diameter approximately

180 μm) suspended in a non-silicone carrier gel

that is excreted unchanged in the urine [16, 25,

56]. The silicone particles quickly become

encapsulated in fibrin with minimal inflamma-

tion [16, 26]. Studies of this material in rat

and canine models show that Macroplastique is

not readily phagocytized by macrophages,

and fibroblasts do not readily adhere to

Macroplastique [56].

In a multicenter, randomized, controlled trial

comparing transurethral Macroplastique to

bovine collagen for treatment of intrinsic sphinc-

ter deficiency, a greater proportion 61.5 % (75/

122) of the patients receiving Macroplastique

had an improvement of at least one Stamey

Grade compared with 48 % (60/125) receiving

bovine collagen (p < .001) at 12-month follow-

up [20]. Additionally, a greater proportion of

the patients receiving Macroplastique were

dry (Stamey grade 0) compared with those

receiving bovine collagen (36.9 % versus

24.8 %, p < .05). The total number of subjects

who underwent two treatments in the 12-month

follow-up was the same for both groups

(Macroplastique 52.5 % and bovine collagen

58.4 %, p ¼ .35), and the treatment volumes

were not significantly different between the

Macroplastique and bovine collagen groups.

Additionally, Incontinence Quality of Life scores

(I-QOL) improved in a similar magnitude from

baseline between the Macroplastique and bovine

collagen groups. Overall, adverse effects were

similar between the two treatment groups (59 %

and 54.5 %) with urinary tract infection (23.8 %

versus 24.8 %), dysuria (9 % versus 8 %),

urgency (9 % versus 7.2 %), frequency (8.2 %

versus 9.6 %), and urinary retention (6.6 % ver-

sus 3.2 %) being the most frequently reported in

the Macroplastique and bovine collagen groups,

respectively. Only one serious adverse event

(pyelonephritis) was reported in the bovine col-

lagen group.

Ghoniem et al. reported 2-year follow-up data

on the above cohort of patients who had received

Macroplastique [21]. Of the 67 patients included

in this 2-year follow-up, 67 % were dry (Stamey

grade 0). Of the 38 patients who were dry at 12

months, 33 (87 %) of these remained dry at
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2 years. Overall and subscale I-QOL scores at

24 months were also improved significantly

over baseline for the 2-year follow-up group

(p < .001). The conclusions from this ancillary

study are limited, as they only followed the

Macroplastique patients for the additional 1

year, and only reported on 55 % (67/122) of the

original Macroplastique cohort.

Bulking Procedure

Patient Characteristics, Indications, and
Contraindications

In general, most patients are thought to be ideal

candidates for urethral bulking if they have

SUI associated with intrinsic sphincter defi-

ciency, defined as a valsalva leak point pressure

(VLPP) <60 cm H2O or maximum urethral clo-

sure pressure <20–25 cm H2O, with at least

150 mL bladder fill, and an immobile urethra.

There is evidence, however, that bulking agents

are effective in cases of SUI associated with

higher VLPP or in cases where SUI occurs with

bladder neck hypermobility [6, 7, 58]. Currently,

Medicare requires a LPP � 100 cm H2O for

procedural coverage. Other patients for whom

bulking agents are considered are those who are

medically compromised and cannot undergo a

midurethral sling or have failed a prior surgery

for stress incontinence [18, 32, 35]. In general,

patients who are not considered to be optimal

candidates for urethral bulking are those with

urinary tract infections, urethral diverticula,

poor urethral blood supply, high baseline post

void residual urine volumes, severe detrusor

overactivity, and reduced bladder capacity

(<250 mL).

Necessary Equipment

The exact equipment required for a bulking pro-

cedure varies according to which agent you are

utilizing for the procedure. In general, one needs

a sterile prep solution for the vagina and peri-

urethral tissues, 2 % lidocaine hydrochloride

jelly (Uro-jet), 1 % lidocaine for peri-urethral

blockade (if desired), sterile water, irrigation

tubing with stopcock, camera, light cord, and

cystoscopy tower. The type and size of endo-

scope utilized for peri-urethral bulking varies

according to the bulking product.

Procedural Overview

The patient has a urinalysis upon arrival on the

day of the procedure to assure there is no under-

lying urinary tract infection, and the procedure is

cancelled if urinalysis suggests an existing uri-

nary tract infection. According to the 2013 Amer-

ican Urological Association (AUA) Guidelines

for urologic surgery antimicrobial prophylaxis, a

prophylactic antibiotic (either a fluoroquinolone

or trimethoprim-sulfamethoxazole) is given

(http://www.auanet.org/common/pdf/education/

clinical-guidance/Antimicrobial-Prophylaxis-

PocketTable.pdf) [2]. Alternative antimicrobials

include an aminoglycoside with ampicillin, first

or second generation cephalosporin, or amoxi-

cillin/clavulanate.

After informed consent and procedural time

out are performed, the patient is placed in the

dorsal lithotomy position, and betadine is used to

perform a sterile preparation of the peri-urethral

region and perineum. Local anesthetic, typically

one 2 % lidocaine Uro-jet, is administered to the

urethral lumen. Onset of anesthesia is typically

3–5 min. Additionally, a peri-urethral blockade

with injectable local anesthetic, such as 1 % lido-

caine, can be preformed. If this is done, injection

at 3–4 o’clock and 8–9 o’clock is recommended,

with approximately 4 mL of lidocaine used on

each side [12].

Using a 30� operative cystoscope (lens degree
can vary), the bulking agent is injected into the

submucosa at two or more sites at the same level

of the proximal urethra. Bulking agents can be

injected just distal to the bladder neck or at

the midurethra, although there is little data to

support either approach. The efficacy of

midurethral and bladder neck placement of ure-

thral bulking agents has been compared in a

small (N ¼ 30), randomized study utilizing
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transurethral collagen [33]. At 10 months post-

operatively, patients’ satisfaction on a visual ana-

log scale did not significantly differ, and the

proportion with negative cough stress tests did

not differ between the bladder neck and

midurethral groups (60 % versus 66 %, respec-

tively). Bulking agents can also be injected peri-

urethrally through the perineum, while viewing

the bulking effect simultaneously with a cysto-

scope. The procedure for peri-urethral injections

is discussed in the Procedural section for

Durasphere EXP below. Most clinicians, how-

ever, seem to feel more comfortable with trans-

urethral injections.

After the clinician has delivered what is

perceived to be an adequate volume of the

bulking material so that the urethral lumen coapts

(Figs. 13.1 and 13.2), the patient is asked to

cough. If transurethral urine loss is witnessed,

additional bulking material may be administered.

Once the bulking procedure is finished, the

patient is asked to void. If she cannot void

spontaneously, intermittent self-catheterization

with a small diameter (8–12 French) catheter is

taught. Clinicians may also prefer to teach inter-

mittent self-catheterization prior to the proce-

dure. Patients are typically given home-going

instructions and precautions by the nursing staff

and treating physician. Follow-up is typically

arranged at 1–3 months, and patients are

encouraged to call with any concerns.

Tips and Tricks for Specific Bulking
Agents

Each urethral bulking agent and injection system

has its own unique features and challenges. Please

refer to Table 13.2 for a summary of currently

available bulking agents and their corresponding

supplies. The following text summarizes

instructions pertinent to each specific agent.

Durasphere (Durasphere EXP® Office
Procedure Guide) [15]
Transurethral Injection

Preparation

• Hold needle by its wings, and align the arrow

on the 1 mL syringe tip with the dark bar

located on the needle hub

• Turn the syringe to connect the needle to

the hub

• Move the hand on the syringe back to finish

tightening the syringe to the needle with a

360� rotation, until the arrow is aligned with

the dark bar located on the needle

• Prime the needle

Needle Placement

• Chose a position between 4 and 8 o’clock

• At the level of the midurethra, position the

needle bevel toward the urethral lumen

• Puncture the tissue at a 45� angle, do not insert
past the needle bevel

Fig. 13.1 Urethra prior to urethral bulking (Image cour-

tesy of Drs. Mark Walters and Cecile Unger)
Fig. 13.2 Urethral coaptation after urethral bulking

(Image courtesy of Drs. Mark Walters and Cecile Unger)

13 Peri-urethral Injections 169



• Re-angle the scope to an orientation parallel

to the urethra (Fig. 13.3)

• Tunnel the needle toward the bladder neck for

1–2 cm, using needle markings as a guide

Injection

• Use consistent, moderate thumb pressure on

the plunger to inject evenly

• The submucosa should distend toward the

urethral lumen

• You can also rotate the orientation of the

needle bevel superiorly and inferiorly, to

facilitate flow of the agent

• Choose an opposing site for the second injec-

tion, and repeat the above procedures until the

bladder neck coapts

• Most procedures will require 4 or more 1 mL

syringes of the bulking agent

Peri-urethral Injection

Preparation

• Attach the 1.5 in., bent pencil point tip needle

to a 3 mL syringe filled with sterile saline

• The needle has a 15� bend to facilitate submu-

cosal injection between the lamina propria

and the muscularis

Needle Placement

• Insert the 30� cystoscope into the urethra, with
the scope lens oriented toward the side of the

urethra where the injection is planned

• Note the two peri-urethral dimples at 3 and 9

o’clock

• Position the needle tip at the dimple with the

needle hub parallel to the scope. The proximal

Table 13.2 Currently FDA-approved agents for peri-urethral bulking

Bulking agent (FDA approval)

Trade name

(manufacturer) Gauge needle

Syringe for

agent

Injection locations

(typical total volume)

Glutaraldehyde cross-linked

bovine collagen (1993)

Contigen™ (Bard, Inc.)a 22–23 g 2.5 mL (2.5–5 mL)

Pyrolytic carbon coated

graphite beads (carbon) (1999)

Durasphere EXP™
(Coloplast, Inc.)

Transurethral

18/20 g 15 in.

Transurethral

1.0 mL

Between 4 o’clock

8 o’clock
Peri-urethral

18/20 g 1.5 in.

Peri-urethral

3.0 mL

At 3 and 9 o’clock
(2–4 mL)

Calcium hydroxylapatite

(CaHA) (2005)

Coaptite™
(Boston Scientific)

21 gb 1.0 mL 4 o’clock
8 o’clock
(2–4 mL)

Polydimethylsiloxane particles

(silicone) (2006)

Macroplastique™
(Uroplasty)

18/20 g 2.5 mL 6 o’clock
2 o’clockc

10 o’clockc

(5.5 mL)

aProduction of Contigen ceased in 2011
bEnd injection and Sidekick needle available
cMay deliver 1.25 mL rather than 2.5 mL at these locations

Fig. 13.3 Transurethral injection of bulking agent
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half of the needle will be angled away from

the scope

• Penetrate the tissue and continue to advance

the needle approximately 3 cm, keeping the

needle hub parallel with the scope. Once

advanced, the needle tip should be in the

proximal urethra (Fig. 13.4)

• Verify needle tip placement in the submucosal

plane gently wiggling the distal hub of the

needle while looking through the cystoscope

• To assure correct needle placement, hydro-

dissect by injecting some fluid into the site.

Temporary bulking of the tissue should occur

if the needle is in the correct location. If no

bulking occurs, reposition the needle more

superficially

Injection

• Attach the 3 mL syringe containing the

bulking agent to the needle

• Inject with slow, consistent pressure while

observing the bulking effect

• If circumferential distribution of the material

is occurring, keep injecting until complete

coaptation is achieved

• If the product is not flowing circumferentially,

continue to inject into the site until the bulge

has crossed the urethral midline, then reposi-

tion the needle on the opposite side and con-

tinue the injection protocol, as above

• Most procedures require at least 4 mL of

bulking agent

Coaptite (Coaptite® Injectable Implant
Procedure Guide) [14]
Preparation

• Choose either the Sidekick (Fig. 13.5) or End

injection (Fig. 13.6) needle

Fig. 13.4 Peri-urethral injection of bulking agent

Fig. 13.5 Sidekick needle used for Coaptite (Images

courtesy of Boston Scientific Corporation. Opinions

expressed are those of the author alone and not Boston

Scientific)

Fig. 13.6 End injection needle used for Coaptite (Images

courtesy of Boston Scientific Corporation. Opinions

expressed are those of the author alone and not Boston

Scientific)
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• When connecting 1 mL syringe to needle,

make sure that you line up the green dot on

the syringe to the green circular hole on the

needle hub (Fig. 13.7)

• Then, turn syringe to screw it onto needle hub

(about one-and-a-half times) (Fig. 13.7)

• It should feel tight, you will probably hear a

click or two, and you will see one of the green

dots now through the circular hole on the

needle hub

• When priming, the bulking agent should flow

easily

• After priming, insert primed needle into the

scope

Needle Placement

• At the midurethra, insert needle at 4 o’clock

position into tissue at a 45� angle with the

open bevel facing toward the urethral lumen

until you get to the first black marking

• Adjust needle parallel to urethral lumen and

advance needle somewhere between the first

and second black marking, approximately

1 cm toward bladder neck

Injection

• Slowly inject

• If you feel resistance, resist pushing through

it, as the aqueous carrier will only be placed

• Pull back on needle and/or rotate needle

slightly to adjust placement where the bulking

material flows easily (Fig. 13.3)

• After injection to a particular site is

concluded, slowly remove needle part way

• When you start to see the first black marking

coming out of the injection site, pause for a

few seconds (~10) before removing it

completely

• This will help limit any extravasation

• Repeat injection a 8 o’clock position

Macroplastique (Macroplastique®

Procedure Guide) [63]
Preparation

• Slide adapter over syringe (Fig. 13.8)

• Lock adapter onto administration device

(Fig. 13.9)

• Remove plastic cap from syringe containing

product

• Attach winged needle hub and turn 2–2.5

times to tighten needle onto syringe

(Figs. 13.10 and 13.11)

• Remove plastic needle sheath

• Prime needle by squeezing lever of adminis-

tration device (Fig. 13.12)

• When product flows from needle tip, depress

release mechanism to stop flow

Needle Placement

• Use the black needle hash marks to guide the

depth of the needle prior to releasing the

bulking agent.

• Tilt the scope at a 30–40� angle in relation to

the urethral lumen to advance the needle into

the tissue to level of the first mark on the

needle at the 6 o’clock position on the

urethra.

• Once the first mark is passed, reduce the nee-

dle angle to close to 0� to the urethral lumen

and advance the needle to the second hash

mark.

• The bulking agent should then be released in

the midurethra.

Fig. 13.7 Coaptite needle is attached to the injection

syringe by aligning the green dot and securing it with

1.5 turns (Images courtesy of Boston Scientific Corpora-

tion. Opinions expressed are those of the author alone and

not Boston Scientific)
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• If the patient has a short urethra, the site will

be just passing the first hash mark on the

needle.

• The black arrows on the needle indicate nee-

dle bevel and orientation. The needle bevel

should face toward the urethral lumen when

injecting.

Injection

• Allow 1.5 min to release the entire 2.5 mL

syringe at the 6 o’clock position, and use a

slow, consistent injecting technique.

• If you do not see an immediate bleb, you are

likely too deep and need to pull needle back

slightly.

• Once the agent is injected, wait 30 s before

withdrawing the needle.

• If you see product extruding at the incision

site, you are either injecting too quickly or

you didn’t tunnel the needle far enough into

the tissue.

• The administration device rotates 360� for

precise placement.

• Typically administer 1.25 mL of the agent at

10 and 2 o’clock after injecting at the 6

o’clock position.

Short- and Long-Term Complications

Most complications related to urethral bulking

agents are urinary tract infections (10–25 %),

transient urinary retention (3–40 %), dysuria

(8–10 %), urinary urgency (7–11 %), and

localized pain [20, 38, 43]. Rates specific to

each agent are discussed in the above sections.

More rare localized complications, such as ure-

thral erosions [27, 28], sterile abscess [9, 59],

urethral abscess [23], urethral prolapse [22, 48],

and urethral diverticulum [34], have been

reported. In addition, complications due to dis-

tant particle migration, such as pulmonary embo-

lus [59] and deposition in local and distant lymph

nodes and organs [49], have been reported.

Bovine collagen causes a systemic immunogenic

response in 2–5 % of patients.

Fig. 13.8 Sliding metal adapter over syringe containing

Macroplastique (Images courtesy of#Uroplasty, Inc. All

rights reserved)

Fig. 13.9 Locking adapter onto administration device

for Macroplastique (Images courtesy of #Uroplasty,

Inc. All rights reserved)

13 Peri-urethral Injections 173



Fig. 13.10 Use of wings to attach needle to syringe containing Macroplastique (Images courtesy of #Uroplasty,

Inc. All rights reserved)

Fig. 13.11 Attaching winged needle hub and syringe of

Macroplastique (Images courtesy of#Uroplasty, Inc. All

rights reserved)

Fig. 13.12 Priming needle by squeezing the level of the

administration device (Images courtesy of #Uroplasty,

Inc. All rights reserved)
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Conclusions

Despite their variable short- and long-term suc-

cess rates, PBA are a viable treatment option for

SUI. Although many agents have not stood the

test of time, prospective, randomized trials of

the three currently available bulking agents in

the USA offer hopeful data concerning improve-

ment in continence at 1–2 years. Overall, these

agents are well tolerated in women of various

ages, varying comorbid conditions, and varying

histories of past continence surgeries.
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Trigger Point Injections for Pelvic Pain 14
Jeannine M. Miranne and Amy J. Park

Introduction

Chronic pelvic pain is one of the most challeng-

ing problems gynecologists encounter in clinical

practice. This condition is common, affecting up

to 15–20 % of women aged 18–50 [1, 2]. It is

often multifactorial in etiology, necessitating a

multimodal approach to treatment. Potential

sources of chronic pelvic pain include not only

the reproductive system, but also the gastrointes-

tinal, urologic, and musculoskeletal systems. In

addition, neurologic disease and psychological

disorders may also cause or exacerbate chronic

pelvic pain. Correct diagnosis and treatment of

its underlying etiology(ies) requires a detailed

history and thorough physical exam.

Although management of chronic pelvic pain

often involves a combination of medical, physi-

cal, cognitive, and behavioral therapies, trigger

point injections offer an additional option for

treatment in a subset of patients. This office-

based procedure has been used to improve pain

associated with vaginismus, levator ani hyperto-

nicity, vulvodynia, pudendal and ilioinguinal/

iliohypogastric neuralgia. In this textbook chap-

ter we review various injections used to treat

pelvic pain, summarize the evidence for their

use, and describe their role in treatment.

Trigger Point Injections: A Historical
Perspective

Trigger points refer to discrete areas of the body

that are exquisitely tender to touch [3]. These

hypersensitive areas are often nodular and usu-

ally represent taut bands of muscle [4, 5]. Trigger

points that occur within skeletal muscle are also

known as myofascial trigger points. If present

within the levator ani or abdominal wall, trigger

points can cause or exacerbate pelvic pain.

Although the factors that contribute to their for-

mation are unclear, one possible mechanism

involves muscle strain with resultant nerve

sensitization [3]. The presence of local ischemia

may result in high concentrations of inflamma-

tory mediators and neurotransmitters which

stimulate local nociceptors resulting in pain [5].

Traditionally, trigger point injections involve

infiltrating these tender areas with local anes-

thetic agents and/or steroids. Injection with

local anesthetics often results in immediate pain

relief [3, 4].

There are several theories which may explain

why trigger point injections are effective in

relieving pain [3–5]. Mechanical disruption of

abnormal contractile elements may lead to reso-

lution of muscle tautness [3, 4]. Fluid injection

may dilute nerve-sensitized substances or may

cause muscle fiber trauma and release of

J.M. Miranne, M.D. (*) � A.J. Park, M.D.

Section of Female Pelvic Medicine and Reconstructive

Surgery, MedStar Washington Hospital Center/

Georgetown University School of Medicine,

Washington, DC 20010, USA

e-mail: Jeannine.M.Miranne@medstar.net;

Amy.J.Park@medstar.net

J.D. Emery and M.F.R. Paraiso (eds.), Office-Based Gynecologic Surgical Procedures,
DOI 10.1007/978-1-4939-1414-2_14, # Springer Science+Business Media New York 2015

179

mailto:Jeannine.M.Miranne@medstar.net
mailto:Amy.J.Park@medstar.net


intracellular potassium, resulting in a

depolarizing nerve block [3–5]. Vasodilation

induced by local anesthetics may increase uptake

of excess metabolites [3, 5]. Other mechanisms

that may explain efficacy include endorphin

release [4] or release of additional inflammatory

mediators which alter the local biochemical

milieu, interrupting the positive feedback loops

that perpetuate pain [5].

Although trigger point injections historically

have involved the administration of local anes-

thetic agents such as lidocaine or bupivacaine,

off-label use of botulinum toxin has come to play

an increasingly important role in treatment over

the past 10 years. Botulinum toxin is a potent

neurotoxin produced by the anaerobic gram-

positive bacterium Clostridium botulinum.

When injected for therapeutic purposes, botuli-

num toxin binds to peripheral nerve endings

and prevents acetylcholine release into the

synaptic cleft at the neuromuscular junction,

resulting in muscle paralysis [6]. There are

seven distinct subtypes of botulinum toxin.

Subtypes A and B are the only ones that are

commercially available.

Botulinum toxin decreases muscle resting

tone and contraction strength which presumably

improves pain. In addition, animal studies [7, 8]

suggest that it may also inhibit release of pain

mediators and potentially decrease inflammation.

This analgesic benefit is independent from the

paralytic effect botulinum toxin has on muscles.

Although botulinum toxin has been used for trig-

ger point injections, it also offers an option for

treatment in women with generalized levator ani

spasm, vaginismus, and vulvodynia. Use of bot-

ulinum toxin to treat these conditions will be

discussed later in this chapter.

Technique of Trigger Point Injections

The risks, benefits, potential complications, and

alternatives of trigger point injections must be

discussed prior to administration. Patients should

be counseled that they may not experience maxi-

mum improvement in pain after one injection and

that increased pain at the injection site may occur

although this is usually self-limited, resolving

within 24 to 48 h post-procedure [6]. Informed

consent should be obtained and documented.

No standardized technique for injection has

been established. A variety of approaches using

different local anesthetics and needle types have

been reported in the literature. Themost commonly

used anesthetic agents include 1 or 2 % lidocaine,

0.5 % bupivacaine, and 0.5 % ropivacaine [5]

(Table 14.1). Epinephrine-containing anesthetics

are generally avoided given vasoconstriction may

induce local ischemia which potentially promotes

trigger point formation [9].While some authors [3]

advocate use of a larger gauge needle to help pene-

trate andmechanically disrupt trigger points, others

recommend a 25 or 27-gauge needle to decrease

patient discomfort and the risk of bleeding. Needle

length should be determined based on the planned

depth of penetration. We generally use smaller

gauge needles (22–25 gauge) if possible, although

the pudendal nerve block kit is packaged with a

20-gauge needle. An Iowa trumpet may be used as

a guide to facilitate injection (Fig. 14.1).

Trigger point injections should be performed

using sterile technique. When injecting

myofascial trigger points present in the levator

ani, the patient should be placed in the dorsal

lithotomy position, prepped, and draped. A vagi-

nal exam is performed to confirm the location of

the trigger points and the planned site(s) of

injection. We tend to first perform a bilateral

pudendal nerve block just medial to the ischial

spines to achieve analgesia before administering

trigger point injections throughout the levator

ani. Injections can be performed transvaginally,

transperineally, or subgluteally. In the latter

approach, the needle is inserted inferior andmedial

to the ischial tuberosities and is guided towards a

finger placed transvaginally or transrectally [5].

Table 14.1 Comparison of local anesthetic agents com-

monly used for trigger point injections

Agent

Onset

of action

(min)

Duration

of effect

(min)

Maximum

total dose

(mg)

Lidocaine 2–5 30–120 300

Bupivacaine 5–10 120–240 175

Ropivacaine 3–15 120–360 200
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Transperineal injections can be performed for trig-

ger points located in the perineal muscles or

puborectalis, while the transvaginal approach

offers access to trigger points located in the obtu-

rator internus muscles. The authors prefer either a

transperineal or transvaginal approach (Fig. 14.2)

given the proximity of the injection site to the

trigger point and the relative ease of injection.

After identifying the location of the trigger

points, the needle is inserted which may elicit a

local twitch response [4, 5]. The syringe should

be aspirated to avoid intravascular injection.

Local anesthetic is then injected into the trigger

point. We use 1 % lidocaine initially, and if a

therapeutic effect is achieved, we then inject 9 cc

of 0.5 % bupivacaine mixed with 1 cc of 40 mg

of triamcinolone for longer lasting pain relief at

a subsequent visit. Injections may be accom-

plished while slowly withdrawing the needle

[4]. The needle may also need to be redirected

to adequately infiltrate the entire trigger point.

The number of injections performed depends on

how many trigger points are identified on exam.

Although we administer a steroid agent in addi-

tion to a local anesthetic, some authors [5] cau-

tion against use of steroid agents for myofascial

trigger point injections because of the theoretical

concern of muscle wasting with repeated use.

Botulinum neurotoxin has also been used for

the treatment of trigger points. It is administered

using the same technique of injection employed

for injection of local anesthetic and steroid

agents. The typical dose of botulinum toxin

varies in the literature and most of the evidence

supporting its efficacy is derived from treatment

of conditions involving generalized levator ani

spasm [6, 10–15]. Doses between 20 and 400

units diluted in sterile normal saline have been

used [15]. The clinical effects of toxin injection

may not become apparent until 24 to 72 h post-

procedure [11] and have been reported to last

between 2 and 6 months [10, 11]. Because botu-

linum toxin is a heat-labile protein, it may be

prudent to instruct patients to avoid hot baths,

Jacuzzis, steam rooms, and saunas for the first

2 weeks following injection [5].

Complications of Trigger Point
Injections

Prior to the procedure clinicians must confirm the

patient does not have an allergy to the agent that

will be injected. They must also be aware of the

possible risks of injection including infection,

hematoma formation, and the potential for synco-

pal or presyncopal episodes. Toxicity from local

anesthetic use can occur with intravascular

Fig. 14.1 Iowa trumpet needle guide, 20-gauge spinal

needle with spacer, and 10 cc syringe

Fig. 14.2 Trigger point injection using a transvaginal

approach. From Langford CF, Udvari NS, Ghoniem

GM. Levator ani trigger point injections: an underutilized

treatment for chronic pelvic pain. Neurourol Urodyn

2007;26(1):59-62
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injection or by exceeding the maximum

recommended dosage. Potential cardiovascular

effects that may occur include cardiac arrhythmias

and cardiac arrest. Symptoms of central nervous

system toxicity include metallic taste, perioral

numbness, and tinnitus (Table 14.2).

Side effects of botulinum toxin injection

include spread of paralysis beyond the injection

site, potential bowel or bladder dysfunction, and

flu-like symptoms. In the only randomized con-

trolled trial of botulinum toxin injections for

pelvic pain [13], there was no statistically signif-

icant difference in reported side effects between

the botulinum toxin and placebo groups. How-

ever, two women in the botulinum toxin group

did develop intermittent pelvic floor dysfunction

that was self-limited [13]. Botulinum toxin

should be used with caution in patients using

other medications that affect neuromuscular

transmission such as muscle relaxants and

anticholinergic agents and in those with an

underlying neuromuscular disorder [16].

Vaginismus and Pelvic Floor
Muscle Spasm

Vaginismus is defined as recurrent or persistent

involuntary contraction of the musculature

surrounding the distal third of the vagina [17].

This condition usually interferes with sexual

intercourse. In addition to pain, vaginismus can

cause psychological distress and interpersonal

difficulties, which is why it is classified as a

sexual pain disorder [18]. Vaginismus can

involve spasm of the perineal and/or levator

ani muscles. Treatment of vaginismus and

generalized levator spasm includes physical ther-

apy, biofeedback, and use of muscle relaxants.

There is also a growing body of evidence which

suggests that botulinum toxin injections may

offer another viable option for treatment

(Table 14.3).

The off-label use of botulinum toxin to treat

levator spasm was first reported in 2004. Jarvis

and colleagues [10] treated 12 women with a

long-standing history of chronic pelvic pain and

objective evidence of pelvic floor muscle hyper-

tonicity with botulinum toxin type A (BOTOX,

Allergan) injections. A total of 40 units were

injected into 4 sites in the puborectalis and

pubococcygeous under conscious sedation. At 3

months follow-up women experienced signifi-

cant improvement in dyspareunia and dysmenor-

rhea. Pelvic floor resting pressures were also

significantly reduced after injection. Although

the maximum reduction in pressure was observed

at 1 month post-injection, the mean resting pres-

sure remained 25 % lower than baseline at 3

months post-injection.

Other authors [11–13] have also successfully

managed pelvic floor muscle spasm using botuli-

num toxin. Romito and colleagues [11] treated

two women with vestibulodynia and associated

generalized levator spasm with botulinum toxin

injections. Doses ranging between 40 and 80

units were injected into two sites in the levator

ani under electromyography (EMG) guidance.

Symptoms resolved in both cases. Patients

remained symptom-free 3 months after injection

with benefits persisting up to 6 months. In

another study [12], botulinum toxin was

administered to 39 patients with vaginismus

resulting from vestibulodynia. A lower dose of

20 units was injected into the levator ani again

under EMG guidance. Thirty-three patients

completed follow-up. Although the majority

needed repeat injections, almost two-thirds expe-

rienced resolution of their symptoms by the end

Table 14.2 Potential complications of trigger point

injections

Potential complications

Local anesthetics Botulinum toxin

• Allergic reaction • Allergic reaction

• Infection • Infection

• Hematoma • Hematoma

• Syncopal episode • Syncopal episode

• Intravascular injection • Intravascular injection

• Systemic toxicity • Paralysis of nearby

muscles

– Metallic taste • Bowel/bladder

dysfunction– Perioral numbness

– Tinnitus

– Slurred speech and blurred

vision

– Altered consciousness

– Convulsions

– Cardiac arrhythmias
– Cardiac arrest
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of follow-up, more than 3 years after the initial

injection.

One study [13] provides level I evidence for

botulinum toxin use in the treatment of levator

ani spasm. In this double-blinded, placebo-

controlled trial, 60 women with chronic pelvic

pain and levator hypertonicity were randomized

to receive 80 units of botulinum toxin type A

Table 14.3 Summary of the evidence for botulinum toxin use in gynecology

Authors

Study

design

# of

participants

Indication for

use

Dose &

type of

botulinum

toxin Injection sites Results

Jarvis et al.

[10]

Prospective

cohort

12 Chronic pelvic

pain, Pelvic

floor spasm

10 units

botulinum

toxin A

injected at

4 sites; 40

units total

Puborectalis and

pubococcygeous

Reduction in dyspareunia,

dysmenorrhea, and pelvic

floor pressures at 3 months

Romito

et al. [11]

Case series 2 Vestibulodynia,

Pelvic floor

spasm

40–80

units,

botulinum

toxin A

Levator ani

under EMG

guidance

Symptom resolution

at 3 months; benefits

persisting up to 6 months

Bertolasi

et al. [12]

Prospective

cohort

39 Vestibulodynia,

Vaginismus

20 units,

botulinum

toxin A

Levator ani

under EMG

guidance

Majority of patients

needed repeat injections;

symptom resolution in

63 % by 3 years after first

injection

Ghazizadeh

and Nikzad

[23]

Prospective

cohort

23 Vaginismus 150–400

units

botulinum

toxin A

Puborectalis, 3

injections on

each side, total

of 6 injections

Resolution of vaginismus

on exam at 1 week post-

injection in 96 % of

patients. No recurrence

at 12 months follow-up.

Abbott et al.

[13]

RCTa 60 Chronic pelvic

pain, Pelvic

floor muscle

spasm

20 units

botulinum

toxin A

injected at

4 sites; 80

units total

Puborectalis and

pubococcygeous

Reduction in dyspareunia

pain scores from baseline

for both botulinum toxin

and placebo groups.

Reduction in nonmenstrual

pelvic pain for botulinum

toxin group only.

Dykstra and

Presthus

[19]

Prospective

cohort

12 Vestibulodynia 35 or 50

units of

botulinum

toxin A

Vestibule Significant decrease in

mean pain scores; duration

of effect longer with higher

dose

Yoon et al.

[20]

Prospective

cohort

7 Refractory

chronic pelvic

pain,

Vulvodynia

20 units

botulinum

toxin A

Various sites in

vestibule,

levator ani, and

perineal body

Significant improvement

in pain scores. 5/7 patients

required repeat injection.

No recurrence at mean

follow-up of ~1 year.

Petersen

et al. [21]

RCTa 64 Vestibulodynia 20 units

botulinum

toxin A

Bulbospongiosis Significant reduction in

pain scores from baseline

for both the botulinum

toxin and placebo groups

at 6 months post-injection.

No significant difference

between groups.

aRandomized, double-blinded, placebo-controlled
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(Botox, Allergan Westport, Ireland) or saline

injections. Both the Botox and the placebo

group experienced a significant reduction in

pain scores for dyspareunia from baseline after

injection, but there was no statistically significant

difference between groups. In addition, women

in the Botox group also experienced a significant

improvement in nonmenstrual pelvic pain.

Although the results of this study are promising,

the significant improvement in the placebo group

suggests that the actual injection rather than the

use of botulinum toxin may play a greater role in

pain relief.

Vulvodynia

Off-label use of botulinum toxin in the treatment

of vulvodynia has also been reported in the liter-

ature, although data regarding its efficacy are

mixed. In a pilot study [19], 12 patients with

vestibulodynia received subepithelial botulinum

toxin injections in the vestibule. Doses of 35 or

50 units were used. All patients experienced a

significant decrease in mean pain scores although

the duration of effect was longer for patients who

received the higher dose. In another small study

of 7 patients who failed multiple forms of ther-

apy [20], 20 units of botulinum toxin were

injected into various sites in the vestibule, levator

ani, and perineal body. Injection sites were deter-

mined after eliciting pain with gentle tactile

stimuli. Only 2 of the 7 women in this study

had levator spasm on exam. All 7 patients expe-

rienced resolution or reduction in pain post-

injection. Five of the 7 required repeat injection

to achieve adequate pain control. At mean

follow-up of almost 1 year, no patient experi-

enced recurrent pain. Despite these results, a

randomized, double-blinded, placebo-controlled

trial of 64 women with vestibulodynia [21]

demonstrated no difference in post-injection

pain scores between women who received botu-

linum toxin and women who received placebo at

6 month follow-up. In this study 20 units were

injected into the vestibule. Patients in both the

botulinum toxin and placebo groups experienced

significant improvement in pain, and there was

no statistically significant difference between

groups. Again these data support the notion that

injections and not necessarily botulinum toxin

may aid in pain relief.

Repeat Botulinum Toxin Injections

Little is known about the effects of repeat botuli-

num toxin injections for pelvic pain. Because

botulinum toxin is a protein, repetitive use can

lead to the development of neutralizing

antibodies which may prevent a clinical response

with subsequent treatments. Higher doses and re-

injection intervals less than 3 months may

increase the risk of antibody formation [22].

Although doses up to 400 units have been effec-

tive in providing pain relief with little side effects

[23], it seems prudent to use a lower dose based

on these data. Additionally, animal studies have

demonstrated muscle fiber wasting and reduced

contractility following repeat botulinum toxin

injections [24]. Nesbitt-Hawes and colleagues

[25] demonstrated similar reductions in

nonmenstrual pelvic pain, dyspareunia, and leva-

tor hypertonicity among women receiving single

versus repeat botulinum toxin injections at 6

months post-procedure. However, these authors

also found that women in the repeat injection

group had lower maximum levator ani contrac-

tion pressures which persisted for the duration of

the study. This finding underscores the need for

larger studies with longer follow-up to determine

long-term safety with repeated botulinum toxin

use for pelvic pain relief.

Pudendal Nerve Injections

Pudendal neuralgia is another cause of chronic

pelvic pain which can be treated with the use of

injections. It commonly presents as pain in the

vulva or perineum which is aggravated by sitting

and relieved by standing or lying down. Nerve

injections for this condition are usually both

diagnostic and therapeutic.

The pudendal nerve is derived from the sec-

ond, third, and fourth sacral nerve roots. It exits
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and then re-enters the pelvis through the greater

and lesser sciatic foramina, passing between the

sacrospinous and sacrotuberous ligaments at the

level of the ischial spine. The nerve then courses

anteriorly along the lateral wall of the

ischiorectal fossa through Alcock’s canal. After

exiting Alcock’s canal, it divides into three ter-

minal branches: the dorsal nerve of the clitoris,

the perineal nerve, and the inferior rectal nerve.

Pudendal neuralgia may present as pain in the

distribution of one or all of these terminal

branches.

Potential etiologies of pudendal neuralgia

include nerve compression and inflammation,

with the former being more likely given the ana-

tomic course of the nerve. The pudendal nerve is

prone to compression and possible entrapment at

the level of the ischial spine as it passes between

the sacrospinous and sacrotuberous ligaments

and again as it traverses Alcock’s canal.

Pudendal nerve injections can be performed in

the office using a traditional vaginal approach.

After obtaining informed consent, the patient is

placed in the dorsal lithotomy position and

prepped and draped in the normal sterile fashion.

Typically, a combination of a local anesthetic

and steroid agent is used for injection. Although

different preparations have been reported in the

literature, we use 9 cc of 1 % lidocaine and 1 cc

of 40 mg of triamcinolone for initial diagnosis. If

a therapeutic effect is observed, bupivacaine is

used instead of lidocaine.

To perform an injection on the patient’s right

side, the operator’s right index and middle

fingers are used to palpate the ischial spine on

this side. Using the left hand, a 20-gauge spinal

needle, Iowa trumpet needle guide, and syringe

are introduced. The tip of the needle guide is

advanced 1 cm medial and posterior to the ischial

spine. When the needle guide is properly posi-

tioned, the needle tip is pushed past the guide

through the vaginal epithelium and sacrospinous

ligament. Aspiration is performed to ensure

absence of intravascular location and the

anesthetic–steroid combination is placed. This

procedure is usually repeated on the contralateral

side. Most patients experience immediate pain

relief after injection.

A posterior approach can also be used to

perform pudendal nerve injections in the office.

In this approach patients are placed in the prone

position and the needle is inserted medial to

the sacrotuberous ligament at the level of the

midanus. It is advanced into the ischiorectal

fossa toward the ipsilateral ischial spine often

using EMG. With this approach it is important

to monitor for muscle contractions in the ipsilat-

eral leg to avoid injection in the region of the

sciatic nerve [26].

Pudendal nerve injections have also been

performed under computed tomography or ultra-

sound guidance [27–29]. Proponents of image-

guided needle placement argue that it provides

for more accurate delivery of medication. Image-

guided pudendal nerve injections are usually

performed in the prone position and have been

found to be effective in alleviating pain in some

studies [27, 28].

Ilioinguinal/Iliohypogastric Nerve
Injections

Neuralgias involving the ilioinguinal and

iliohypogastric nerves can result in lower abdom-

inal and/or groin pain. These nerves are at risk of

injury during gynecologic surgery. Pfannenstiel

and lower quadrant laparoscopic trocar incisions

can result in potential nerve transection or entrap-

ment. Pain is typically sharp or burning in quality

and may be associated with parethesias. Like in

the case of pudendal neuralgia, nerve injections

may aid in both diagnosis and treatment.

The ilioinguinal and iliohypogastric nerves

arise from the anterior rami of L1 and emerge

from the lateral border of the psoas. They run

anterior to quadratus lumborum before entering

the anterior abdominal wall. Both nerves pierce

the internal oblique muscle near the anterior

superior iliac spine. They continue to travel in

parallel between the internal and external oblique

muscles. The iliohypogastric nerve, located more

cephalad, terminates in the midline about 3 cm

above the superficial inguinal ring, while

the ilioinguinal nerve enters the inguinal canal

and emerges from the superficial inguinal ring.
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Cadaver dissections have shown that the

iliohypogastric nerve enters the abdominal wall

2.1 cm medial and 0.9 cm inferior to the anterior

superior iliac spine and terminates 3.7 cm lateral

to the midline and 5.2 cm superior to the pubic

symphysis (Fig. 14.3) [30]. Similarly, the

ilioinguinal nerve was found to enter the abdom-

inal wall 3.1 cm medial and 3.7 cm inferior to the

anterior superior iliac spine, terminating 2.7 cm

lateral to the midline and 1.7 cm superior to the

pubic symphysis (Fig. 14.4).

The anterior superior iliac spine serves as an

important anatomical landmark during ilioinguinal

and iliohypogastric nerve injections. Techniques

for injection have not been standardized [29] and

there is a paucity of data in the gynecologic litera-

ture regarding this modality of treatment. One

approach [31] involves inserting a blunt tip needle

2 cm medial and superior to the anterior superior

iliac spine. Although use of this needle may pro-

vide for easier identification of the fascia and

avoid injury to peripheral nerve endings [31, 32],

a 20 or 22-gauge spinal needle can also be used.

The needle is advanced until the fascia of the

external oblique muscle is penetrated, which can

be felt when there is a slight resistance to the

needle. The area between the external and internal

oblique muscles is then infiltrated. After this area

is injected, the needle is further advanced, piercing

the fascia of the internal oblique. A second injec-

tion is performed between the internal oblique and

transverse abdominus muscles. The needle is

then withdrawn to the dermis and redirected.

Additional injections are administered between

the oblique muscles and internal oblique and

transverse abdominus muscles 15� medial and

Fig. 14.3 Course of

iliohypogastric nerve in

13 individuals. Solid lines

represent the nerve while

ellipses consisting of

diagonal lines represent

95 % confidence intervals.

The distances from the

pubic symphysis to the

xyphoid (y-axis) and from

the pubic symphysis to the

anterior superior iliac spine

(x-axis) are displayed in

centimeters and percent

distance scales. From
Whiteside JL, Barber MD,
Walters MD, Falcone T.
Anatomy of ilioinguinal
and iliohypogastric nerves
in relation to trocar
placement and low
transverse incisions.
Am J Obstet Gynecol
2003;189:1574–1578
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15� lateral to the original insertion point. Other

techniques for injection involve inserting the nee-

dle 2–3 cm medial and inferior to the anterior

superior iliac spine and infiltrating as the needle

is withdrawn, repeating injections at steeper angles

to penetrate all three muscle layers of the abdomi-

nal wall, and injecting towards the pubic symphy-

sis in a fanlike fashion [29]. Although both local

anesthetic agents and steroids have anecdotally

been used for injection, most of the current litera-

ture describes the use of anesthetic agents to per-

form nerve blocks.

Summary

Chronic pelvic pain is a prevalent problem affect-

ing up to 20 % of women ages 18 to 50. Success-

ful management requires correct diagnosis and

treatment of its underlying etiologies. Although

the approach to treatment is often multimodal,

injections may offer an option in certain

conditions including levator ani trigger points,

vaginismus, vulvodynia, and neuralgia of the

pudendal, ilioinguinal or iliohypogastric nerves.

Current evidence supporting the use of injections

to treat these conditions remains limited. Future

studies are needed to more clearly define the role

of this office-based procedure in the treatment of

pelvic pain.
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Colposcopy 15
Robert J. Kim

Introduction

Epidemiology

Cervical cancer is the third most common cancer

afflicting women worldwide but remains the

most common in Eastern Africa, South-Central

Asia, and Melanesia. In 2008, there were approx-

imately 530,000 cases worldwide with 85 %

occurring within developing countries [1]. In

2010, there were 11,818 cases diagnosed in the

USA with 3,939 deaths [2]. While there are mul-

tiple factors responsible for reducing the number

of cases in the developed world, implementation

of screening programs utilizing cervical cytology

is most credited. Since the introduction of the

Pap smear in the 1940s, cervical cancer deaths

have dramatically decreased from 40 per 100,000

women in 1930 to 3 per 100,000 in 1998 [3]. It is

estimated that over 80 % of cervical cancers can

be prevented with routine screening.

While screening programs have been success-

ful in reducing cervical cancer deaths, we are

entering an era of “less is more” in terms of

medical costs, resource utilization, and effective

triage. There has been renewed focus on the

harms of screening and intervention in multiple

areas of medicine. With recognition of the role of

human papilloma virus (HPV) infection in lower

genital tract cancers, there is increased reliance

on HPV testing by polymerase chain reaction.

The most recent recommendations from the

2012 American Society of Colposcopy and Cer-

vical Pathology (ASCCP) Consensus Guidelines

Conference incorporates more HPV testing while

decreasing testing intervals in the majority of

women. Previous management of many

abnormalities included repeat cytology at 6 and

12 months, which have now been replaced with

co-testing in 1 year [4].

Prior to the advent of cervical cytology, early

medical pioneers developed colposcopy as a

screening instrument for cervical cancer.

Although screening was eventually replaced by

cervical cytology, colposcopy evolved into a

diagnostic procedure. Prior to colposcopy,

patients with abnormal cytology were subjected

to cervical conization for both diagnosis and

treatment. Besides being a more invasive

and costly tool for diagnosis, conization has

been curtailed after the recognition of its

negative impact on fertility outcomes including

preterm labor and delivery and cervical stenosis

[5]. Today, providers perform over two

million colposcopies for low grade cytologic

abnormalities (e.g., atypical squamous cells of

uncertain significance (ASC-US), low grade

squamous intraepithelial lesion (LSIL)) in the

USA. In 2000, there was an estimated $900 mil-

lion spent on colposcopy in the USA [6].
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In an effort to standardize terminology across

all lower genital tract disorders affected by HPV,

the College of American Pathologists and ASCCP

convened to form the Lower Anogenital Squa-

mous Terminology Standardization Project

(“LAST”). In 2012, the panel recommended a

two-tier grading system so that low grade lesions

(e.g., CIN-1, VAIN-1, VIN-1) would be termed

LSIL. High grade lesions (e.g., CIN-2-3, VAIN-2-

3, VIN-2-3) would be termed HSIL [7]. For the

purposes of this chapter, we will continue to use

the common conventions of CIN, VAIN, and VIN.

Anatomy

Colposcopy is a technique of visual pattern rec-

ognition, which requires practice and exposure to

myriad variations in appearance. The enlarged

nuclei and cell crowding of dysplastic cells

often produce visible changes in epithelial opac-

ity and vascular patterns.

During fetal development, paired Mullerian

(paramesonephric) ducts fuse to form the

fallopian tubes, uterus, cervix, and upper two-

thirds of the vagina. Simple columnar-type cells

line the upper tract. This epithelium is one cell

layer thick and envelops the stromal core of a

single capillary loop. The layer is villous and

folded. Non-glycogenated, stratified squamous

epithelium lines the lower tract fused to the uro-

genital sinus. The epithelium is 20–30 cells thick,

opaque, and appears flat and smooth. A small rim

of columnar epithelium surrounds the external

cervical os. As females mature, the vaginal pH

decreases from a neutral/basic state to an acidic

environment approximating pH 3.0. Conse-

quently, the tips of the columnar epithelial villae

undergo rapid cell turnover and “transform” by

squamous metaplasia. The valleys between the

fronds fill in, and central capillary cores are buried

into the subepithelium. In the adult woman, this

area termed the transformation zone (TZ)

surrounds the external os and extends outward

by 2–6 mm or greater [8]. In areas where meta-

plasia occurs quickly, surface villae coalesce,

entrapping mucus-producing columnar cells

within crypts creating the classic Nabothian cyst.

Screening

Approximately 10 % of Pap smears will exhibit

some degree of abnormality. The Bethesda Sys-

tem for reporting the degree of cervical and vag-

inal severity was established in 1988, revised in

1991 and 2001 [9]. The link between HPV and

cervical cancer was established as early as 1976

[10], and this has led to recent adoption of HPV

testing (reflex and co-testing) and vaccine immu-

nization. Since 2001, the ASCCP has convened

experts within the field representing the major

medical organizations to form guidelines for the

standardized management of women with cervi-

cal cytologic abnormalities and cervical cancer

precursors [11]. The most recent update to the

guidelines published in 2012 incorporates

increased knowledge of HPV infection and

genotyping and clinical experience involving

over 1.4 million women [4].

Within these new guidelines are multiple

algorithms illustrating recommended triage and

management of abnormal cytology. For the same

abnormal cytology, management may differ

based on patient age, HPV status and type,

pregnancy, and previous cytologic history. A

smartphone and computer tablet application

(“app”) is available to aid clinicians navigate

these complex algorithms (Fig. 15.1). Colpos-

copy remains integral to many of these

algorithms as hysterectomy is not indicated for

cervical dysplasia except in special cases.

Screening Program Success

The health profession’s success on limiting cer-

vical cancer deaths is based on a confluence of

favorable factors. For one, HPV infection causes

the vast majority of cervical cancer cases. This

has singled out a clear target for prevention and

treatment efforts (i.e., HPV testing, immuniza-

tion) that is lacking in other gynecologic cancers

such as ovarian cancer. Secondly, cervical cancer

tends to develop gradually through a series

of precursor lesions that are identifiable visually

and histologically. Lastly, cervical cancer

usually invades adjacent structures with
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loco-regional metastases (i.e., pelvic lymph

nodes) before metastasizing to distant organs.

Since the link between HPV infection and cer-

vical cancer was made, much of the focus towards

preventing cervical cancer is predicated upon the

natural history of HPV. Latency, which refers to

the onset of HPV infection to the appearance of

cervical cancer, often spans 5–10 years. This

provides time for providers to detect HPV infec-

tion and HPV-related changes. HPV is not a com-

plete carcinogen as very few of the millions of

women infected with HPV every year will

develop cervical dysplasia. For women who

develop low grade dysplasia or cervical

intraepithelial neoplasia 1 (CIN-1), approximately

60 % will spontaneously regress, 10–15 % will

progress to a higher grade (CIN-2-3), and only

0.3 % will develop cancer if untreated [12].

Even for women with CIN-3, approximately

30 % will spontaneously regress [13].

Prior to the appearance of cancer, there is a

natural progression of precursor lesions CIN-1-3

that are detectable in cervical cytology and visu-

ally recognizable by colposcopy. This has

enabled colposcopy to evolve from a screening

tool into a diagnostic one for the entire lower

genital tract including the cervix, vagina, vulva,

and anus. Pap smears are not intended to diag-

nose cervical cancer. In fact, the sensitivity of

Pap smears for CIN-2-3 may be as low as 55 %

and may miss CIN-3 or cancer up to one-third of

the time [14]. Likewise, the main benefit of

colposcopy is to identify dysplastic cells amena-

ble to treatment before they progress to cancer.

Colposcopy uses illumination and magnifica-

tion to direct biopsies and treatment through

identification of the TZ and abnormal-appearing

lesions. Perhaps its greatest contribution is the

ability to identify cells responsible for abnormal

cytology without resorting to cervical conization.

Unfortunately, colposcopy requires access to

expensive equipment, trained practitioners, and

access to pathology not available in many under-

developed countries. In these regions, providers

have investigated alternative methods using

broad-band light sources (e.g., visual inspection

with acetic acid) or see-and-treat algorithms.

Brief History of Procedure

Modern comprehensive cervical cancer screen-

ing stems from three separate but intertwined

paths—the discovery of cervical cytology,

colposcopy, and HPV. In 1927, Aurel Babes, a

Romanian physician, presented his findings of

cervical cancer smears to the Romanian Society

of Gynecology. Concurrently Georgios

Papanicolaou, a Greek pathologist working at

Cornell Medical College, presented his

observations using vaginal pool cytology to

detect cervical cancer precursors at the Third

Race Betterment Conference in Battle Creek,

MI in 1928 [15]. Both presentations were

met with harsh criticism, but Papanicolaou

Fig. 15.1 ASCCP application for smartphone and tablets
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persevered and teamed up with a gynecologist

Herbert Traut to present his findings in 1941

[16]. In 1949, a visiting Canadian scholar,

James Ernst Ayre, worked with Papanicolaou

and developed the wooden spatula now used

today in various forms to directly sample the

cervix.

In 1925, Hans Peter Hinselmann, a German

gynecologist, worked in the women’s ward of a

hospital in Altona, a district in the northern city

Hamburg. He mounted a fixed binocular instru-

ment on a tripod and created an intense light

source reflected by a mirror to study the cervix.

He used a variety of solutions including cedar

wood oil and 5 % silver nitrate. When he applied

3 % acetic acid, he noted tiny, dot-like tumors

and leukoplakia [17]. He expanded his findings

to include punctation, ground leukoplakia, and

mosaic patterns in 1936. He was imprisoned

infamously for war crimes related to the forced

sterilization of Gypsy women [15]. Walter Schil-

ler, an Austrian pathologist, introduced the use of

iodine to aid visualization of abnormal squamous

cells that had lost their glycogen content in 1928.

Many US physicians did not accept colpos-

copy with its cumbersome equipment and vari-

able impressions. In the USA during the early

1960s, enthusiasm gained momentum among

gynecologists and pathologists including Walter

Lang and Ralph Richart. The ASCCP was

formed in 1964. Adolf Stafl, an early pioneer

who fled to the USA from Czechoslovakia,

joined Johns Hopkins University. He teamed up

with a private practitioner, Joseph Scott, and

began importing colposcopes and offering

instructional courses [18]. By the 1980s, colpos-

copy became firmly planted as the gold standard

to exclude cervical dysplasia and cancer in

women with abnormal cytology. It is now an

integral part in the management algorithms for

the 2012 Updated Consensus Guidelines.

As early as 1842, epidemiological studies

revealed that virginal women did not develop

cervical cancer [19]. In the 1960s to early

1970s, much interest focused on the viral theory

of cancer with host DNA integration and onco-

gene expression. Herpes simplex virus 2 (HSV-

2) was implicated as the sexually transmitted

cause but later concluded to be a confounder of

increased sexual activity [20]. In 1976, Meisels

and Fortin described the appearance of

koilocytes in cervical smears of mild dysplasia

indicating the presence of HPV [10]. German

pathologist Harold zur Hausen isolated HPV-16

as the first cervical cancer-linked HPV subtype

[21]. Since then, there have been 14–15 “high-

risk” subtypes of HPV associated with cervical

dysplasia and cancer.

Data-Supporting Rationale/Efficacy
for In-Office Procedure

Indications

There are seven indications for colposcopy by

abnormal cervical cytology established in the

2006 and updated 2012 Consensus Guidelines

[4, 22]. Colposcopy is not restricted to abnormal

cytology alone and may be used for common

indications (Table 15.1).

Diethylstilbestrol (DES) was used from about

1940 to 1970 to prevent adverse pregnancy

outcomes in women with previous history of

miscarriage. In 1971, Herbst published a report

linking in utero DES exposure to vaginal clear

cell adenocarcinoma, which prompted the FDA

to place a black box warning label later that year

Table 15.1 Indications for colposcopy

Cytology/

HPV

Normal (persistent HPV+)

ASC-US (persistent OR HPV+)

ASC-H

LSIL

HSIL

AGC

Cancer

Visible

lesions

Genital warts/condyloma

Abnormal visual/palpable lesions of cervix,

vagina, vulva

Ulcers

Lichen sclerosus, extra-mammary Paget’s

disease

Other In utero DES exposure

Posttreatment surveillance for CIN-2-3

Source: Adapted from Wright TC et al. [22]

194 R.J. Kim



[23]. Today, women with in utero DES exposure

are approximately 40+ years or older.

While there are no absolute contraindications

to performing colposcopy, it may be limited in

the setting of active pelvic infections (i.e.,

cervico-vaginitis) such as the classic strawberry

spots representing dilated capillary loops in

Trichomoniasis or thick vaginal discharge of

Candidiasis. Late term pregnancy may yield little

treatment information in the absence of gross

cervical cancer. Severe vulvo-vaginal atrophy

may also yield poor diagnostic information.

Training

The main objective of colposcopy is to prevent

cervical cancer by finding cancer precursors

using directed biopsies. To accomplish this

task, colposcopy requires several essential steps

that include applying appropriate indications,

maximizing visualization, forming an accurate

impression, performing directed biopsies, and

establishing appropriate follow-up.

While there is some question to its overall

effectiveness and accuracy (see section “Effec-

tiveness”), colposcopy performance is dependent

upon provider experience. The continued decline

in smoking rates in the USA and introduction of

the HPV vaccine is anticipated to erode cervical

cancer incidence. Most recently, screening

intervals have been extended from traditional

annual Pap smears to once every 3–5 years in

most women. While this is sure to dwindle the

number of colposcopies performed today, it

places greater emphasis on establishing the cor-

rect diagnosis by colposcopy.

Colposcopy is an office-based procedure, so

there are no credentialing requirements by

hospitals, insurance companies, or malpractice

carriers. The American College of Obstetrics

and Gynecology (ACOG) suggests performing

30–50 colposcopies under supervision with an

additional 80–100 exams to achieve proficiency

[24]. The ASCCP estimates that a provider

performs 25–100 colposcopies with a minimum

of 10 high grade lesions to become competent. In

a 30-question survey sent to 485 Ob/Gyn and

Family Practice residency program directors,

most programs did not meet the minimum

number of procedures for its residents [25].

In a study at a university-based Ob/Gyn resi-

dency program, increasing level of training

correlated with improvement in accurate impres-

sion. Overall accuracy was only 32 %, however,

and nurse practitioners outperformed resident

physicians [26].

As the number of colposcopy procedures

diminishes, it is uncertain whether colposcopy

will be practiced widely or become concentrated

among providers with keen interest and exper-

tise. For those motivated to perform colposcopy,

one might consider obtaining additional teaching

at postgraduate curricula offered through various

organizations of the ASCCP, ACOG, and Amer-

ican Academy of Family Physicians.

Effectiveness

Colposcopy is considered the reference standard

for which cervical cytology is measured. Like-

wise, histology measures the performance of

colposcopy as a diagnostic tool. In 1988, a

meta-analysis by Mitchell estimated colposcopy

performance at a mean-weighted sensitivity of

96 % and specificity of 48 % comparing all

abnormal findings to normal tissue. When com-

paring only high grade results to low grade

abnormalities, sensitivity remained high at

85 % with specificity of 69 % [27].

More recently, it has become recognized that

studies often overestimate colposcopy perfor-

mance due to inherent biases of study design.

The methods used to obtain tissue histology are

variable (e.g., conization versus colposcopic-

directed biopsies) and influence the rate of CIN

diagnoses. In many studies, verification bias is

introduced when only a select group of women at

risk for high grade dysplasia undergo biopsy or

treatment. Therefore, calculating the true values

for sensitivity and specificity is difficult.

Among experienced colposcopists, there

seems to be good interobserver agreement for

normal epithelium, high grade dysplasia, and

cancer. There is more variability for lesser
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grade lesions of CIN-1-2 [28]. This was con-

firmed during the ASC-US and LSIL Triage

Study (ALTS) trial, when three experienced

reviewers examined digitized images with poor-

to-fair agreement on impression [29]. Even for

high grade lesions, colposcopy may miss over

half of CIN-3 initially [30].

A meta-analysis of 32 studies including 7,873

biopsies examined the diagnostic performance of

colposcopic-directed biopsies to that of exci-

sional cervical conization or hysterectomy. Lim-

iting the analysis to four pooled studies with

lower rates of positive biopsies provided a more

accurate reflection of colposcopic performance

to a sensitivity of 81.4 % and specificity of

63.3 % [31]. However, Stoler reviewed the

findings of the FUTURE I, II, and III trials in

2011 revealing that LEEP conization diagnosed

twice as many CIN-2-3 disease versus same day

colposcopic-directed biopsies [32].

It is estimated that over half of missed high

grade lesions are due to sampling error [33].

Intuitively, performing more biopsies as opposed

to a single biopsy decreases the likelihood of

missing a high grade lesion. In the ALTS trial,

where only women with ASC-US or LSIL cyto-

logic abnormalities were enrolled, there were

408 women with CIN-3 or cancer of which

69.9 % had a colposcopic-directed biopsy of

CIN-2 or greater. Sensitivity increased for

procedures with two or greater biopsies [34].

Whether it is better to take multiple biopsies

from the most abnormal area, biopsy every abnor-

mal finding, or consider “random” biopsies is

uncertain [13]. Belinson and colleagues reported

the results of their cross-sectional study Shanxi

Province Cervical Cancer Screening Study

(SPOCCS I) in 2001 (Table 15.2). Among 1,997

women enrolled, the cervix was divided into four

quadrants. “Random” biopsies were performed at

the squamo-columnar junction (SCJ) if there was

no identifiable lesion, and ECC was performed.

Among 86 women with CIN-2 or greater, 16 had

normal findings in all four quadrants (12 CIN-2, 4

CIN-3) [35]. In their follow-up study SPOCCS II,

they analyzed 364 patients with CIN-2 or greater

and a satisfactory colposcopy. The diagnosis of

CIN-2 or greater was made by colposcopic-

directed biopsy in only 208 (57.1 %). The

remaining cases were diagnosed by random

biopsy in 136 (37.4 %) and ECC in 20 (5.5 %).

The yield for random biopsy was greater at

17.6 % when cytology was high grade versus

only 2.8 % when cytology was low grade [36].

The utility of ECC has been debated espe-

cially in women with low grade abnormalities.

In the ALTS trial, the ECC was positive in only

1 % (10/1,119) of women with a negative colpos-

copy and biopsy. High grade abnormalities of

CIN-2 or greater were found by ECC in 3.7 %

of 1,119 exams versus 21.7 % by biopsy. Omit-

ting ECC would risk missing 1.1 % (7/653) of

women with CIN-2 or greater. In women

<40 years old, only 2 % (7/312) were diagnosed

with CIN-2 or greater with low grade biopsy

versus 13 % (3/23) women >40 years old [37].

The disparity between colposcopic impres-

sion and histology may be attributed to the

provider’s experience in forming an accurate

impression and/or performing an adequate

biopsy. This does not fully explain the poor per-

formance among experienced colposcopists. It is

likely that there are some high grade lesions that

do not present with classic findings. Jeronimo

and colleagues proposed that different subtypes

of HPV may present with different aceto-white

Table 15.2 Shanxi province cervical cancer screening study findings

Study N (#women)

Diagnosis Diagnosis by biopsy method

CIN-2 or worse Colpo-directed Random ECC only

SPOCCS I 1,997 86 60 (69.8 %) 14 (16.3 %) 2 (2.3 %)

SPOCCS II 8,497 364 208 (57.1 %) 136 (37.4 %) 20 (5.5 %)

SPOCCS I&II 10,425a 222b 141 (63.5 %) 57 (25.7 %) 24 (10.8 %)

Note
aAdditional 69 women excluded during SPOCCS I follow-up analysis
bOnly CIN-3 or worse

Source: Adapted from Belinson JL et al. [35] and Pretorius RG et al. [36, 40]
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epithelium (AWE). In the ALTS trial, HPV-16

was associated with AWE regardless of whether

the lesion was low or high grade. AWE did not

seem to be associated with more HPV types

or increased number of lesions, suggesting

that other subtypes of HPV were less likely to

appear [38].

Among 144 cases of CIN-2-3 in the SPOCCS I

study, 111 were diagnosed by colposcopic-

directed biopsy with impression of CIN-1 or

greater. The average epithelial thickness was

321 μm. Among the remaining 33 cases diagnosed

by random biopsy due to normal appearance, the

average epithelial thickness was a mere 184 μm
[39]. Given that some high grade lesions may not

demonstrate typical characteristics, it may be

reasonable to perform random biopsies and ECC

especially in nonpregnant women with high grade

cervical cytology [40].

Diagnostic Effectiveness In-Office and
Patient Satisfaction

Colposcopy is considered an office-based proce-

dure. The most common reasons for performing

colposcopy in a hospital setting is usually related

to poor visualization due to patient anxiety, lack

of appropriate equipment, or congenital or

acquired anatomic distortion. From both a patient

and provider’s perspective, patient comfort is

paramount to performing an adequate colpos-

copy, obtaining biopsies, and ensuring patient

follow-up. Many patients express anxiety over

the procedure itself, the diagnosis, and potential

findings. Strategies to reduce anxiety may

include playing music during the procedure,

providing pre-procedural videos, and allowing

the patient to watch the procedure via video

colposcopy [41]. In a survey conducted from

2007 to 2009 of 245 women undergoing colpos-

copy, patient satisfaction improved if procedural

information was provided during a separate pre-

procedural visit with a gynecologist or NP as

opposed to during the day of the procedure [42].

The cervix has more stretch than pain

receptors. There does not appear to be a signifi-

cant benefit to the use of oral or topical pain

relievers. Younger women and women who

experience pain with speculum insertion seem

to have increased pain perception during ECC

[43]. Distraction techniques (e.g., coughing on

cue) has been shown to be equivalent to local

anesthesia in a small randomized trial [44].

Necessary Equipment

There are multiple types of colposcopes that

employ the same basic principles of illumination

and magnification (Fig. 15.2). Most colposcopes

have adjustments for gross (often movement of

Fig. 15.2 Swing-arm

colposcope. Other forms

for colposcopes include tilt

and roller bases or

videoscopes. Note

motorized height

adjustable exam table
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entire colposcope) and fine focusing, magnifica-

tion, intraocular distance, and green/blue light

filter. The most common focal length (distance

from lens to cervix) is 300 mm (250-mm near,

400-mm far) to enable vision throughout the

entire vaginal length. The provider not only

needs to sit close to manipulate the speculum

and swabs, but also be far enough away to insert

biopsy instruments.

The coaxial light source (usually halogen or

xenon) is focused at the same distance as the

focal length. Magnification ranges from �2 to

�40 with the most useful range at �4 to �15.

Many colposcopes will use a numeric value of

�0.4 for scanning and �2.5 for detail. Note that

as magnification increases, brightness diminishes.

Some colposcopes have beam splitters to

divert light to either a video camera, still camera,

and/or teaching tube. Many patients find it both

informative and anxiety-reducing to watch the

procedure on a monitor. Patients watching videos

during their procedure may be more likely to

comply with recommendations [45]. In addition,

the ability to take photographs enables more

accurate documentation and comparison for

patient records.

Positioning is critical for both patient and

provider. A height-adjustable stool and

motorized exam table are ideal especially for

bulkier or less mobile colposcopes. Cervical

punch biopsies may be performed with dual cut-

ting jaws (e.g., Tischler, Burke) or anvil-type

(Eppendorfer) instruments. One size does not fit

all, so having a variety of instruments including

straight and angled, long and short is helpful

(Table 15.3) (Fig. 15.3).

Step-By-Step Procedure

Pre-procedure

Prior to the colposcopy procedure, the provider

should review the indications for colposcopy to

ensure proper guidelines are met. If the Pap

smear was performed at another facility, then

it is beneficial to request the cytology slides

for the pathologist reading the biopsies. Most

pathologists will want to corroborate the biopsy

results with the cytology. If the patient has any

signs or symptoms of cervico-vaginitis, it is ben-

eficial to postpone the visit until this has

resolved. Any vaginal creams or douching should

be stopped at least 1 day in advance. Relative

contraindications to colposcopy include bleeding

disorders and anticoagulation therapy so

strategies to control bleeding (e.g., discontinua-

tion of anticoagulation) should be implemented

prior to the procedure. Colposcopy may be

performed in menses if there is light flow.

It is helpful to obtain pertinent patient medical

information including last menstrual period, preg-

nancy and delivery history, and any difficulties

with pelvic exams. Prior Pap smear or colposcopy

results, previous ablation or conization

procedures, and HPV immunization status are

important. Modifiable risk factors including pre-

vious sexually transmitted diseases, number of

sexual partners and practices, and smoking pro-

vide opportunity for positive messaging. HIV

Table 15.3 Colposcopic instruments and supplies

Instruments Vaginal speculum (Graves, Pedersen)

Endocervical speculum

Vaginal wall retractor

Allis clamp or single-tooth tenaculum

Forceps

Biopsy (Tischler, baby-Tischler,

Kervorkian, Burke, Eppendorfer, Jackson)

Endocervical curette

Disposables Cotton-tipped applicator (Fox swabs,

Q-tips)

Gauze

Cytobrush

Alcohol wipes

Sanitary napkin (post-procedure)

Solutions 3–5 % Acetic acid

Lugol’s solution

Fixative

Monsel’s solution

Silver nitrate

Other Ring forceps

Needle driver

Absorbable suture (e.g., 2-0 Vicryl)

Scissors

Skin hook

Cervical dilators
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status, steroid use, uncontrolled diabetes, and

organ transplant history provide additional risk

factor information. Most importantly, compliance

and social situation should be taken into account

especially when establishing a follow-up plan.

Check a spot urine pregnancy test in all

premenopausal women unless pregnancy status

can be confidently assured. The provider should

obtain informed consent. The colposcope and

any video equipment and monitors should be

turned on to avoid fumbling with plugs and

cables during the procedure. Clean all eyepieces,

handles, and dials between exams.

Procedure

1. Position the patient and you so both of you

are comfortable. This may require the lowest

setting on a height-adjustable stool with the

motorized bed elevated to avoid slouching.

The patient should be low enough on the

table in dorsal lithotomy position to ensure

visualization of an anterior cervix.

2. Examine the pelvis in the usual fashion with

inspection of vulva, perineum, and anus.

You should establish a routine to avoid omit-

ting key parts of the exam. Determine

Fig. 15.3 Instrument

trays. Main tray is

sufficient for most

procedures. Accessory tray

provides instruments for

difficult visualization
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speculum size. The speculum does not need

to be excessively large as an uncomfortable

patient will limit your exam. A thorough

exam can be performed with a smaller spec-

ulum but may require more adjustments to

visualize the entire area (see below sec-

tion “Tips and Tricks Section for Trouble-

Shooting”).

3. Obtain a Pap smear (with HPV test if

indicated) if the prior cytology was not

performed within the past 2–3 months or is

unavailable for review. Cervico-vaginal epi-

thelium may take 6 weeks or longer to regen-

erate after prior smear or biopsy.

4. Remove mucus, blood, and discharge using a

saline swab. Examine for leukoplakia,

erosions, ulcers, friable or pigmented

lesions, or exophytic growths. Some atypical

vessels may appear more prominent before

they are obscured by dense AWE. At this

point, change gloves to avoid gross contami-

nation of the colposcope or place gloves on

handles and dials.

5. Align the colposcope parallel to the shaft of

the vagina. This is where a motorized bed

assists in maintaining adequate posture. Start

on low magnification �2 to �10 to form an

overall impression. Avoid focusing on obvi-

ous lesions until you have performed a com-

plete survey of the vagina, fornices, and

cervix. Increase magnification �15 to �20

to inspect vascular patterns. Practice work-

ing through the colposcope by passing swabs

and instruments without turning away from

the colposcopic field.

6. Apply “vinegar”-soaked swabs to the cervix

and vagina. Patients may describe a cold or

burning sensation. Anything greater than

5 % acetic acid may burn the mucosa and

cause significant discomfort. Allow at least

30–60 s for the solution to absorb. It is

postulated that acetic acid causes swelling

in both columnar and abnormal cells. Other

theories include reversible coagulation or

precipitation of nuclear proteins and

cytokeratins. The “light reflex” refers to the

white appearance when light is reflected by

large, dense nuclei of dysplastic cells rather

than transmitted through the 20–30 cell epi-

thelial layer (see section “Findings”).

Reapply acetic acid every 3–5 min as lesions

will fade over time. This reversal tends to

occur slower in high grade dysplasia and

cancer. As low grade lesions are confined

to the basement membrane, the acetic acid

penetration is lower and leads to a less

intense white.

7. Identify the SCJ (Fig. 15.4). If the SCJ is

retracted into the canal, insert an

endocervical speculum, clear any

obstructing mucus, and/or use a moistened

Q-tip. If poor visualization is due to cervical

stenosis, dilate the cervical os. The

endocervical glandular tissue appears

grape-like with small fronds and pink-red

cobble-stoning. The ectocervical squamous

lining appears smooth and gray-pink. The

TZ usually extends 2–6 mm from the SCJ

but may spread over 1 cm. Many factors

impact location including age (e.g., promi-

nent ectropion seen in pre-puberty recedes

with age), parity, pregnancy (e.g., ectropion

becomes more pronounced with increasing

gestational age), previous cervical

procedures, menopause, hormonal

contraceptives, and vaginal pH. Gland

openings and Nabothian cysts are hallmarks

of the TZ.

Fig. 15.4 Squamo-columnar junction (SCJ). Clear dis-

tinct margin between immature squamous epithelium and

glandular ectropion
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8. Utilize the green or blue (“red-free”) light

filter to enhance border contrast and identify

punctations and abnormal vessels as blood

will appear black (see section “Findings”).

9. Apply Schiller’s test using Lugol’s solution
(5 g iodine + 10 g potassium iodide + 100

mL distilled water) to aid or confirm your

impression. Glycogen-rich cells absorb

iodine and appear mahogany brown or

black. Columnar glandular and dysplastic

cells often lack glycogen and appear

mustard-yellow or saffron colored. Many

providers do not perform Schiller’s test, but

routine practice will enable meaningful use

during difficult cases or in vaginal colpos-

copy. Although it is uncertain whether it is

better than acetic acid, Lugol’s solution may

improve sensitivity and specificity in

diagnosing CIN-2-3 from 81.3 % to 91.5 %

and 87.3 % to 89 %, respectively [46].

10. Form your impression. To make colposcopy

less subjective and reproducible between dif-

ferent providers, various physicians have

proposed multiple grading systems including

Coppleson in the 1960s, Stafl in the 1970s,

and more recently by Strander and Shafi and

Nazeer in the 2000s. The most familiar grad-

ing system was developed by Richard Reid

in 1984 using a cumulative total between

five signs (thickness, contour, color, vessels,

and iodine staining) (Table 15.4) [47].

Unfortunately, most grading systems are

inconsistently reproducible or reliable. In

the ALTS trial, a modified Reid Colposcopic

Index (RCI), which omitted the use of

Lugol’s solution to account for its dimin-

ished use, showed poor agreement (weighted

Kappa 0.17) and low sensitivity 37.3 % and

specificity of 89.7 % [48]. Of the 3,549

samples, impressions correlated poorly with

final pathology independent of provider

experience [49]. The RCI, as the other grad-

ing systems, are not highly predictive of

CIN-3 or greater [50].

11. Perform endocervical curettage. ECC is

always indicated for high grade

abnormalities (Table 15.5). New guidelines

do not recommend specific intervention for

CIN-1 found on ECC [4]. The benefit of

ECC is likely minimal in women <25 years

old (see above section “Effectiveness”) [51].

Customarily, ECC is performed first but

often elicits the most discomfort during the

procedure. It should extend approximately

1–2 cm into the canal and curette the

endocervix in a circular fashion similar to

D&C or endometrial biopsy. Use an

endocervical brush to capture any remaining

tissue, blood, or mucus as it is less likely to

miss disease within the canal. ECC is omit-

ted in pregnant women for concerns of

bleeding, infection, and theoretical injury to

the gestational sac.

12. Perform biopsies. There are no colposcopic

findings that are pathognomonic for high

grade dysplasia or cancer. All suspicious

lesions should be diagnosed by histology

(the “gold standard”). If you are uncertain,

then perform multiple biopsies. The detec-

tion of CIN-3 is improved with two or

Table 15.4 Reid colposcopic index

Points

0 1 2

Criterion Thicknessa Borderline Definite –

Contoura Condyloma micropapillary Flat –

Color Shiny (white) Shiny (gray) Dull

Vessels Warty None Punctation

Mosaicism

Iodine Positive Partial uptake Negative

Note: Cumulative score of 0–2 ¼ subclinical HPV or CIN-1; 3–5 ¼ CIN-1-2; 6–8 ¼ CIN-2-3
aLess predictive and omitted in subsequent criteria

Source: Adapted from Reid R et al. [47]
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greater biopsies [52]. Multiple biopsies are

not associated with an increased risk of

acquiring new HPV infection [53].

Recognize that the epithelium is approxi-

mately 1 mm in thickness except in areas of

leukoplakia or erosion. This would suggest

that use of a smaller biopsy instrument or

smaller biopsy with a large instrument

should be sufficient for diagnosis while

minimizing cervical trauma and bleeding.

We favor 2- and 4-mm Jackson biopsy

instruments (Fig. 15.5). As a general rule,

consider proceeding from posterior to ante-

rior to avoid obscuring your next biopsy site

from blood.

While some patients do not experience

any pain with biopsy, distraction techniques

(e.g., coughing on cue) limit discomfort in

most women obviating the need for anesthe-

sia. By convention, the biopsies are labeled

by clock face corresponding to the position

on the cervix (i.e., anterior is 12 o’clock,

right 9 o’clock) and submitted in permanent

fixative. Bleeding is achieved with pressure,

Monsel’s solution, silver nitrate sticks, or

suture in extreme cases [54]. Once hemosta-

sis is achieved, remove any excess Monsel’s

solution, blood, and discharge. The specu-

lum is removed, and pictures are printed if

available.

13. Provide post-procedural instructions. Most

cramping resolves same day but may respond

to mild pain relievers (e.g., ibuprofen) as

needed. Recommend pelvic rest (i.e., refrain

from intercourse, use of tampons, or

douching) for 1–3 days minimum. If

Monsel’s solution was applied, inform her

to anticipate a “coffee ground” discharge for

a few days. Provide instructions and contact

information if she develops excessive bleed-

ing or pain, malodorous discharge, or fever.

14. Document the findings. This usually includes

the original indication for colposcopy

including abnormal cytology and HPV sta-

tus. According to the updated 2011 Interna-

tional Federation for Cervical Pathology and

Colposcopy (IFCPC) group, there are three

components to the record (Table 15.6) [55].

This includes whether the colposcopic exam

was adequate, the TZ was fully visualized,

and TZ type.

The purpose of documentation is for med-

ical, legal, and financial reasons. The record

should be clear and consistent using com-

mon conventions. Traditionally accepted

abbreviations include: transformation zone

(TZ), AWE, leukoplakia (L), squamous

metaplasia (SM), ectopy (E), punctation

Table 15.5 Indications for endocervical curettage

Squamous

abnormalities

ASC-H

HSIL

ASC-US or LSIL without visible

lesions

Glandular

abnormalities

AGC

AIS

Other Unsatisfactory colpo

Source: Adapted from Wright TC et al. [22]

Fig. 15.5 Biopsy instruments. From top to bottom:
Jackson bronchoscopy 2-mm and 4-mm, mini-Tischler,

and Tischler biopsy instruments

Table 15.6 2011 Colposcopic terminology

Is colposcopy

adequate?

Yes or no

If no, reason:

Is TZ fully

visualized?

Yes or no

If no, reason:

TZ type? I: All ectocervical

II: Partial endocervical with some

ectocervix seen

III: All endocervical

Source: Adapted from Bornstein J et al. [55]
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(P), mosaicism (M), atypical vessels (AV),

and Nabothian cyst (NC). Paper charting is

ideal for drawing your findings. Although

some electronic medical record systems

have the ability to graphically illustrate

your findings, many are cumbersome. This

requires the provider to articulate findings in

more detail such as coarseness, clock face

position, and size dimensions. Use a stan-

dard form to ensure no details are missed.

Record your impression (e.g., CIN-1), pro-

posed management, and follow-up plan.

15. Establish a follow-up plan. For every patient

who undergoes biopsy or ECC, schedule an

in-person visit within 1–2 weeks to review

their recovery, results, questions, and estab-

lish a management plan. This patient popu-

lation tends to be at higher risk of

noncompliance, so a follow-up plan is as

critical as the performance of colposcopy.

This follow-up visit is an opportune time to

counsel on smoking cessation and other

high-risk behaviors (e.g., contraception).

Findings

Accommodating for interobserver variability, the

IFCPC has correlated certain features compatible

with a given histologic diagnosis (Table 15.7).

The provider must recognize that no visual

finding is pathognomic for disease and caution

must be exercised in acting upon a colposcopic

impression without waiting for histologic confir-

mation except in certain applications (e.g., “see-

and-treat” methods used in underdeveloped

countries).

Aceto-white epithelium: This is the most com-

mon finding after application of 3–5 % acetic

acid and pertains to the “light reflex” (see above

Procedure 6). Besides location and size,

notations include the intensity, contour, and

borders of AWE lesions. Aceto-white epithelium

is more commonly encountered along the ante-

rior and posterior cervix, but dysplasia is radially

distributed [38]. Endocervical glandular cells

often appear a faint white after acetic acid appli-

cation and should not be mistaken for dysplasia.

Low grade disease appears translucent and

shiny white, whereas high grade disease is often

a dense, dull white. Low grade disease often has

diffuse or feathered borders, whereas high grade

disease often has sharp, distinct borders, or a

well-demarcated area within an area of diffuse

AWE (Fig. 15.6). A white patch seen before

the application of acetic acid represents leuko-

plakia, which pertains to hyperkeratosis

associated with HPV. Biopsies are recommended

Table 15.7 2011 Colposcopic impression

Impression

Findings

Epithelium

Punctation/

mosaicism Other

Normal Squamous original (mature, atrophy) Deciduosis in

pregnancy

Squamous metaplasia (crypt opening,

Nabothian cyst)

Columnar (ectopy)

Abnormal Grade 1

minor

AWE: thin, geographic border Fine Borders: sharp, inner,

ridge

Grade 2

major

AWE: dense, cuffed crypt opening Coarse

Suspicion for cancer Irregular surface Vessels: atypical,

fragile

Ulceration Lesion: exophytic,

gross

Necrosis

Non-specific Leukoplakia Lugol’s staining

Erosion

Source: Adapted from Bornstein J et al. [55]
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to ascertain the degree of abnormality within the

underlying epithelium.

Punctation and Mosaicism: These represent

changes to the vascular patterns and are the

most common vascular findings in cervical dys-

plasia. It is uncertain whether dysplastic cells

stimulate angiogenesis and neovascularization,

or whether dysplasia merely influences the

existing capillary vessels within columnar epi-

thelium. In normal tissue, the vessels are con-

fined to the stroma underlying the translucent

epithelium. In dysplastic tissue, the vessels are

within the epithelium. Punctation represents the

tips of vascular loops protruding 1–2 mm above

the surface, whereas mosaicism represents a hap-

hazard pattern of communicating vessels. Fine

punctation and mosaicism usually pertain to

low grade disease (Fig. 15.7). Vessels that are

>200 μm (0.2 mm) apart create a coarser appear-

ance and are suggestive of more high grade

lesions. When mosaic tiles push up between vas-

cular margins, an irregular contour forms usually

indicating high grade disease (Fig. 15.8).

Abnormal vessels: Normal vessel patterns

appear tree-like, with larger branches giving

way to smaller ones. “Atypical” vessels appear

irregular with different diameter vessels,

abrupt changes in direction, and haphazard

arrangements. Often the vessels are widely

spaced and may have abbreviated shapes similar

to corkscrews, commas, and hairpins. Atypical

vessels refer to invasive cancer and are not used

to describe punctation or mosaicism. The use of a

green or blue filter sharpens the contrast of the

vessels to the surrounding epithelium (see above

Procedure 8) (Fig. 15.9).
Other findings: Ulcerations and erosions may

occur from high grade disease and cancer but

may represent trauma or infection. Exophytic

cauliflower-like growths often pertain to invasive

cancer.

Fig. 15.6 Aceto-white epithelium (AWE). Low grade

lesion with flat, thin-white, glass-like appearance and

diffuse, feathered borders. Note fine mosaicism forming

along posterior left cervical quadrant

Fig. 15.7 Fine punctation with small, evenly spaced, dot-like vessels. Coarser punctation with larger, irregularly sized

and -spaced capillary loop vessels
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Vaginal Colposcopy

Vaginal colposcopy is similar to the cervical

procedure with a few exceptions. Dysplastic

areas often appear with aceto-white changes

and punctation, but rarely does mosaicism

appear. Obtaining visualization of the epithelial

surface is challenging due to the multiple rugae,

folds, and in post-hysterectomy women, the

hidden vaginal angles termed “dog ears.” Visual-

ization is often achieved by flattening the tissue

to make it smooth. This may involve using a

larger speculum and/or rotating the speculum to

visualize the anterior and posterior surfaces.

Ring forceps provide stretch, and hooks may

evert tissue. In addition, removal of the speculum

allows for good visualization of the vaginal walls

as they collapse around the speculum tip.

Lugol’s solution may be beneficial to high-

light dysplastic changes. Specimens should be

labeled by anatomic landmarks (i.e., cuff, forni-

ces, urethra, posterior fourchette). Biopsy all

suspicious-appearing polyps or mucosal tags.

Vulvar Colposcopy

Unlike cervical and vaginal colposcopy, this is

merely a bright light examination on hair-bearing

skin. Low-cost options include handheld

Fig. 15.8 Fine mosaicism with smaller, flatter, more uniform tiling. Coarse mosaicism demonstrates larger, irregular,

and raised tiling

Fig. 15.9 Green-blue filter light. Red blood appears black. Note fine punctations are better appreciated with green filter
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lights and magnifying glasses, although the

degree of magnification is incomparable. Vulvar

colposcopy is usually performed for a grossly

visible lesion or persistent vulvar symptoms (e.

g., itching, pain) non-responsive to medical treat-

ment. Vulvar colposcopy is rarely performed for

abnormal cytologic findings except when cervi-

cal or vaginal colposcopy is normal.

Apply 5 % acetic acid in 400 � 400 gauze-

soaked pads and wait at least 3–5 min. The vul-

var skin is keratinized and absorption is slower.

The entire vulva, perineum, and anus should be

inspected as the entire lower anogenital tract is

susceptible to HPV-associated disorders. Aceto-

white epithelium is often associated with usual-

type VIN (warty-basaloid, undifferentiated),

HPV, and hyperkeratosis (e.g., scratching,

trauma) (Fig. 15.10). Punctation and mosaicism

is not seen on skin. Areas with abnormal vessels

and pigmented lesions should be biopsied.

Biopsies may be performed with a 2–4 mm

Keyes punch biopsy or scalpel. Unlike the cervix

and vagina, biopsy sites must be anesthetized

using local injection (e.g., 1 % lidocaine with or

without epinephrine) or topical anesthetic (e.g.,

EMLA cream). Hemostasis is achieved with

pressure, silver nitrate, and/or suture. All

specimens should be labeled according to ana-

tomic landmarks (i.e., posterior fourchette, labia

majora, clitoral hood).

Tips and Tricks Section for Trouble-
Shooting

The provider’s primary assessment is to deter-

mine whether the colposcopic procedure is ade-

quate or inadequate. This depends upon the

provider’s ability to obtain visualization of the

cervix and vagina, and the entirety of the TZ and

any lesions. Take care in opening and positioning

the speculum to avoid cervical trauma causing

pain and/or bleeding especially in a pregnant

patient. Sidewall retractors may be used, but if

unavailable, a simple glove- or condom-wrapped

speculum often works well (Fig. 15.11). Tongue

depressors or large cotton swabs rolled into the

vaginal fornices provide site-specific visualiza-

tion. Place a single tooth tenaculum or Allis

clamp on the cervix if needed. In difficult cases,

the entire cervix may not be seen so consider

working in quadrants to ensure a thorough exam.

In the case of a stenotic cervix, perform cervi-

cal dilation. Use of misoprostol (e.g., 100 mg oral

night prior) [56] may aid visualization, but its

utility is debated [57]. Insert an appropriately

sized endocervical speculum to see within the

canal to visualize a retracted SCJ or proximal

lesions. A moistened Q-tip placed into the canal

may help prop the endocervical canal open.

Fig. 15.10 Vulvar changes. Raised white epithelium in

HPV-related condyloma

Fig. 15.11 Glove-wrapped speculum. May use ultra-

sound probe condoms or tongue depressors
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Pregnancy often presents a challenging prob-

lem due to engorgement of the cervix, expansion

of the vagina, and increased mucous discharge.

Ideally, pregnant women should undergo colpos-

copy in the first or early second trimester before

the cervix undergoes significant change. There are

more management options available earlier in

gestation when there is ample time for decision-

making before fetal viability. Use a larger specu-

lum and minimize cervical contact to avoid bleed-

ing. If the TZ is not entirely visualized, reexamine

the patient in at 14–18 weeks gestation as the SCJ

and ectropion often emerges into view. Although

ECC is contraindicated in pregnancy, biopsy is

not. Biopsy is recommended for areas suspicious

for CIN-2 or greater. Adequate hemostasis is often

achieved with immediate application of pressure

and Monsel’s solution into the biopsy crater. We

hold a Q-tip impregnated with Monsel’s solution

adjacent to our biopsy instrument so pressure is

applied near simultaneously to our biopsy.

For the postmenopausal woman, the atrophic

epithelium is often thin and friable. The

subepithelial capillary network appears promi-

nent. Minimal trauma including insertion of a

speculum may cause hemorrhage that can obscure

findings or be confused for lesions. There are

often areas of injury and repair that may appear

as AWE. In cases of low grade cytologic

abnormalities, consider having the patient apply

intravaginal estrogen cream nightly for 2–3 weeks

followed by repeat cytology and colposcopy.

The provider should be familiar with different

biopsy instruments as one tool does not work for

all patients. For a mobile cervix, it may be help-

ful to stabilize the cervix using a single tooth

tenaculum or Allis clamp. The base of the instru-

ment or tooth is usually placed behind the lesion,

and the biopsy is performed in a forward motion

(i.e., pushing into cervix). If the epithelium is

taut, “pinch” the tissue to create a knuckle of

tissue to biopsy. For vaginal biopsies, relax the

speculum to enable to vaginal tissue to fold.

Again, an Allis clamp or forceps may aid creat-

ing a knuckle of epithelium to biopsy.

Immediate Procedural and Short-
Term Complications

Common risks to all procedures include infection,

bleeding, and injury to adjacent structures.

Colposcopy is not considered a sterile procedure,

and we do not recommend use of prep solutions

(e.g., Betadine). The cervix is well-vascularized

and infection is extremely unlikely. Delay colpos-

copy in the setting of acute cervico-vaginitis until

the patient has been treated.

The provider should be prepared to handle

bleeding during biopsies especially in pregnant

women. If available, thickened Monsel’s paste

(partially dehydrated ferric subsulfate) provides

better hemostasis than the more aqueous form

found in most prepackaged solutions. While

pressure, silver nitrate, and/or Monsel’s solution

is sufficient for the majority of biopsies, the

provider may encounter brisker bleeding requir-

ing more maneuvers. Use gauze to absorb more

blood and obtain better visualization. A smaller

Q-tip often provides more direct pressure on a

bleeding site than a larger cotton swab. A com-

mon mistake is continual removal of Q-tips to

examine the site of bleeding when sustained

pressure will often control hemorrhage and

enable clot to form. A ring forceps or Allis

clamp may provide compression and aid hemo-

stasis. As a last resort, placing suture (e.g., fig-

ure-of-eight) should stop hemorrhage.

While there is concern that cervical conization

procedures may affect pregnancy outcomes (see

Chap. 16), it is unlikely that colposcopy with

biopsies increases adverse risks of preterm

labor or delivery [58].

The diagnosis of cervical cytologic abnormal-

ity and need for colposcopy may be associated

with sexual dysfunction, poor body image,

relationships, and depression [59]. Although

there does not seem to be any long-lasting

effects of colposcopy, up to one-third of women

may continue to have a fear of cancer [60].
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Summary and Recommendations

Colposcopy is a well-established procedure to

evaluate the cervix and vagina for cytologic

abnormalities based on visual changes associated

with low and high grade dysplasia and cancer.

Indications for colposcopy were established in

the ASCCP 2006 and recently updated 2012

Consensus Guidelines.

The colposcope consists of high-powered

magnification paired with bright illumination

and light filters to visualize macroscopic changes

after the application of 3–5 % acetic acid and/or

Lugol’s solution. The provider should note the

adequacy of the exam, whether the TZ is entirely

visualized, and TZ type. Common nomenclature

is used to communicate and compare colposcopic

impressions among providers.

The provider should follow an established

protocol during the procedure in surveying the

lower anogenital tract including the vulva,

vagina, and cervix. Avoid fixating on a gross

lesion until the entire survey is completed. If

visualization is suboptimal, consider working in

quadrants. Biopsy abnormal or uncertain lesions.

Consider random biopsies and ECC especially in

the setting of an older woman with high grade

cytologic abnormality. During review of the his-

tology, there should be concordance between the

cytology, colposcopic impression, histology, and

overall clinical picture. Review your findings

with the pathologist if there is discordance. Do

not hesitate to refer the patient to a more experi-

enced colposcopist in difficult cases.
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Loop Electro-Excision Procedure (LEEP) 16
Kimberly L. Levinson and Chad M. Michener

Introduction

There are several different procedures, ranging

from conservative to aggressive which can

be utilized for the treatment of cervical

intraepithelial neoplasia. Several outpatient abla-

tive procedures have been well-accepted, easily

available, and efficacious. These procedures his-

torically have included electrocoagulation,

electrodiathermy, cryosurgery, and laser surgery.

The loop electrosurgical excision procedure

(LEEP) is an alternative to cryotherapy and

laser ablation of the cervix, and may be favored

as an excisional procedure that also provides a

sample for further pathologic analysis of the cer-

vical tissue. Therefore, as opposed to ablative

procedures, the likelihood of missing an invasive

cancer is significantly reduced. A cold knife cone

biopsy also allows for pathologic diagnosis, how-

ever, has significant complications including

bleeding (~13 %) as well as cervical stenosis

(~17 %). While a cold knife cone may be neces-

sary for certain indications including patients

with microinvasive disease or disease within the

endocervical canal, a LEEP is a procedure with

minimal complications that can performed in a

short period of time and still provides a sample

for tissue diagnosis [1].

The combination of an office-based procedure

providing additional tissue for pathologic review

makes LEEP highly attractive compared with

most other modalities for management of cervi-

cal dysplasia. Other advantages to LEEP include,

but are not limited to, patient comfort, cost, and

conservation of medical resources. Additionally,

this procedure allows for both diagnosis and

treatment to be performed in a single outpatient

visit or in a step-by-step approach with colpo-

scopic evaluation prior to performing the LEEP

excision [2]. Therefore, depending upon the con-

cern and judgment of the practitioner, risks and

benefits of each approach can be weighed, and

loss to follow-up does not need to be a limiting

factor for the treatment of cervical dysplasia.

Brief History of the Procedure

When the idea of a “pre-cancerous” lesion for

cervical cancer first became accepted, many

leaders in the field believed that aggressive treat-

ment, including complete removal of the uterus

was needed to eradicate the disease. However,

over time, less invasive excisional procedures,

such as a cold knife cone, became increasingly

accepted [3].

The trend continued to shift towards a more

conservative approach over time, and after the

introduction of colposcopy in the 1970s, several

outpatient ablative procedures became increas-

ingly popular as the means to destroy cervical

intraepithelial neoplasia. As ablative procedures
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increased, however, there were an increasing

number of invasive cervical cancers that were

unrecognized, ultimately leading to delayed treat-

ment. With this outcome, the trend in therapy

began to return to excisional procedures requiring

anesthesia in an operating room setting [4].

Cartier was one of the first authors to describe

the procedure that we now call a LEEP in 1984.

At this time, he named the procedure “diathermy

loop excision” [5]. This procedure was attractive

as it does not require significant technical skill,

allows histologic diagnosis, and can be

performed in the office setting on an outpatient

basis with few complications. Therefore, this

technique quickly gained popularity [2]. In

1989, Prendiville and Cullimore described a

modified procedure using larger loops. With

this modification, the procedure was called a

large loop excision of the transformation zone

or “LLETZ” [6]. Since that time, the procedure

has changed minimally, but has continued to gain

popularity both in the United States and Europe.

Importantly, this procedure began to be utilized

in an office-based setting with minimal

complications and comparable results.

Data Supporting Rationale and/or
Efficacy of the Procedure In-office
(Versus in OR)

We have already highlighted the potential

benefits of an office-based excisional procedure

over ablative procedures and procedures that

require an operating room. LEEP is also benefi-

cial in that it requires minimal equipment, does

not cause significant discomfort, takes only a

short time to perform, and rarely has significant

procedural complications that must be handled in

an operating room. For these reasons, a LEEP is

an excellent in-office procedure that is not only

appealing for patients and physicians, but also

has tremendous economic advantages [2].

Several large studies have pointed to the low

accuracy of colposcopic biopsies and the possi-

bility of missing an invasive lesion if proceeding

directly to ablative procedures. Moreover, stud-

ies utilizing a minimum of four ectocervical

biopsies by quadrant along with endocervical

curettage often show additional lesions in a quad-

rant with no colposcopic abnormality [7]. This

has underscored the importance of providing a

pathologic specimen in addition to treating the

previously diagnosed dysplastic lesion. In a study

by Buxton et al., 47 % of women were found to

have a more severe lesion on LEEP than had

been identified by colposcopy [8]. Similarly,

Chappatte et al. showed only 43 % agreement

between biopsy and LEEP specimens in their

series and furthermore found that microinvasive

carcinoma was missed in approximately 3 %

of patients [9]. These findings suggest that it

is important to provide further pathologic

specimens as part of the treatment of dysplastic

lesion, particularly for high-grade lesions. A

LEEP is currently the only plausible outpatient

procedure that provides a pathologic specimen.

The ability to perform a procedure without

general anesthesia is critical for an outpatient,

office-based procedure. Several different studies

have shown that patients report only minimal dis-

comfort with this procedure when local anesthetic

is administered. A study by Wright et al. treated

432 patients as outpatients, using both small

and large loop electrodes under local anesthesia.

A paracervical block was performed prior to

the procedure in this study, and few patients

reported any sensation or discomfort. The proce-

dure did not need to be stopped for any patient due

to pain [1].

Diagnostic/Therapeutic Effectiveness
of In-Office Including Patient
Satisfaction

The effectiveness of this procedure has been

measured by the absence of any cytologic, histo-

logic, or colposcopic change following treatment

via LEEP. Using this definition, early literature

described only an 80 % success rate using a small

loop 4–48 months following this procedure

and 90 % with a large loop after 6–12 months

follow-up with a large electrode. Sub-analyses

suggested that high-grade disease was as likely

to be cured with a LEEP as low-grade disease.
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Importantly, success rates for patients receiving

primary treatment were significantly higher than

for those women who had previously failed prior

therapy with laser or cryotherapy (94 % vs.

62 %). Furthermore, all of the LEEP failures for

women with persistent disease were for grade III

lesions whereas persistent grade I and grade II

lesions could be cured with LEEP [1].

In subsequent larger series of over 800

patients, 92 % of patients were disease free at

�6 months after initial treatment, and this

increased to 95 % after repeat LEEP. This study

also did not show any significant difference in the

cure of low- and high-grade lesions [2].

When compared to other procedures, the suc-

cess rate of LEEP is at least as good as other

treatments for cervical dysplasia (Table 16.1)

[1, 15]. Even when patients are reported to have

positive margins on LEEP specimen or on

endocervical curettage (ECC), most women are

found to have no residual disease on follow-up

evaluation. This may be due to additional tissue

destruction via fulguration with electrocautery

[3]. Importantly, for those women that do recur,

literature suggests that a positive early HPV

test (approximately 3 months after LEEP) is

strongly predictive of residual or recurrent dis-

ease. This may be useful in the follow-up

management of patients, particularly those with

high-risk disease [16].

In a study by Saidi et al., operative variables

of office-based LEEP procedures were compared

with those for cold knife cones performed in the

operating room. This study showed that LEEPs

had significantly less blood loss (mean of 40 cm3

vs. 195 cm3), shorter operative time (mean of

5 min with a maximum of 8 min vs. a mean of

22 min), and less postoperative pain (all women

undergoing cold knife cone required narcotic

medications while women who underwent a

LEEP required only naproxen). Furthermore, no

patient undergoing a LEEP was hospitalized

postoperatively, postoperative bleeding was sig-

nificantly reduced, and the cost of the procedure

was significantly less (mean $550 vs. $2520).

These significant differences from the cold

knife cone procedure make this a reasonable

option for an office-based procedure, and in

fact, during this study, the LEEP procedure was

successfully moved from a hospital-based proce-

dure to an office-based procedure [17].

Necessary Equipment (Table 16.2)

• Coated speculum

• Smoke evacuation system

• Large cotton swabs

• 3–5 % acetic acid solution and/or Lugol’s

solution

• Colposcope

• Lidocaine injection (see Table 16.3 for

warnings) or spray

• LEEP machine with grounding pad and

electrode

• Multi-sized loop electrodes and ball electrode

• Endocervical curettes

• Smooth forceps

• Monsel’s solution

• Suture material

• Vaginal packing (such as Kerlex)

Table 16.1 LEEP outcomes of randomized controlled

trials

Author N Comparators

Recurrence

rate (%)

Mathevet

et al. [10]

86 Cold knife cone 3.6

LEEP 6.9

Laser 6.9

Mitchell

et al. [11]

390 LEEP 13

Cryotherapy 19

Laser 13

Alvarez

et al. [12]

375 LEEP 7

Laser 4

Singh

et al. [13]

200 LEEP 6

Cryotherapy 12

Chirenje

et al. [14]

400 LEEP 3.6

Cryotherapy 11.7
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Step by Step of the Procedure
(Table 16.2)

Prior to the LEEP, the procedure must be

explained including all risks and benefits, and

consent should be signed. Additionally, a preg-

nancy test should be performed and confirmed to

be negative, and the physician should ensure that

the patient does not have any overt symptoms of

vaginitis. If a pregnancy test returns positive,

then the physician will need to reevaluate if the

procedure is still indicated; if so, additional risks

must be discussed with the patient. If the patient

does have overt signs of vaginitis, she can be

tested and treated, and LEEP can be rescheduled

following treatment.

Once consent is signed and pregnancy test is

confirmed negative, the procedure can be started.

No prophylactic antibiotics are indicated for this

procedure, regardless of valvular conditions or

prosthetics. The patient is asked to move into the

appropriate position, placing her feet into stirrups

and lying back into the dorsal lithotomy position.

Once positioned appropriately, with her buttocks

hanging over the edge of the exam table, the

coated speculum is inserted into the patient’s

vagina.

Next, the cervix is evaluated by colposcopy.

Large cotton swabs are used to apply 3–5 %

acetic acid solution and/or Lugol’s solution to

the cervix, and a colposcope is then used to

visualize the cervix and identify any acetowhite

changes or areas of nonstaining in patients

evaluated with Lugol’s. The squamocolumnar

junction is also identified.

A local anesthetic may then be applied to the

cervix. Lidocaine with epinephrine may be used

to administer a paracervical block or lidocaine

spray may be utilized. This can be performed

either by injecting in 2 or 4 places on the cervix.

We typically utilize a total of 3–5 mL of 2 %

lidocaine with 1:100,000 epinephrine injected at

2, 4, 8, and 10 o’clock.

In order to perform the electro-excision pro-

cedure, a grounding pad must be placed on the

patient’s thigh and the appropriate loop electrode

must be selected. The electrosurgical generator

should be used in a blend mode (often 80 %

cutting 20 % coagulation).

Table 16.2 LEEP equipment and procedure steps

Equipment Steps of procedure

Coated speculum Obtain patient consent

Smoke evacuation system Position patient in dorsal lithotomy position and place return electrode

Large cotton swabs Place speculum and maximize separation of vaginal walls

3–5 % acetic acid solution and/or Lugol’s

solution

Anesthetize cervix

Colposcope Choose loop size and select power settings

Lidocaine injection or spray Activate smoke evacuation system

LEEP machine with grounding pad and

electrode

Perform ectocervical excision and orient specimen for pathology

Multi-sized loop electrodes and ball

electrode

Change to smaller loop and perform endocervical excision (if

indicated)

Endocervical curettes Change to ball electrode and change settings on machine

Smooth forceps Cauterize LEEP bed and edges of ectocervix

Monsel’s solution Apply Monsel’s (as needed)

Suture material Give discharge instructions

Vaginal packing (curlex)

Table 16.3 Lidocaine injection warnings

Pain at injection site

Ringing in ears

Tingling at the tip of the tongue or funny taste in the

mouth

Transient heart “racing”
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The loop is then carefully positioned close to

the cervix. The LEEP may be performed in either

a vertical or horizontal fashion. If, for example,

the lesion is wide and narrow, it may be best to

proceed from right to left (or left to right if the

practitioner is left handed). If the lesion is more

vertically aligned, then the practitioner can begin

the LEEP at the 12 o’clock position on the cervix

(at the uppermost part of the lesion) and carry the

electrode down to the 6 o’clock position on the

cervix.

Prior to touching the cervix, the loop electrode

should be activated, and once activated, the

energy should not be stopped until the loop elec-

trode has exited the cervical tissue. A LEEP

should therefore be performed in one continuous

motion. Once activated, the loop should be

moved directly into the cervix to the desired

depth (Fig. 16.1). Once at the desired depth, the

loop should be carried down or across the cervix

(at the same depth) until the most distant desired

area has been reached. Then the loop should be

pulled directly out of the cervical tissue. The

LEEP is then complete, and the specimen can

be removed with a smooth forceps. An ECC

should be performed after the removal of the

specimen to ensure that there is no remaining

lesion higher up in the endocervical canal.

The cervical bed should be carefully inspected

to ensure that there is no bleeding from the site.

A 3 or 5 mm ball attachment can be used to

cauterize the crater and the edges of the lesion.

Electrosurgical settings should be changed to

cautery mode for this part of the procedure, and

can be set on a range from 50 to 80 W. Pure

coagulation mode should be utilized for hemo-

stasis. Monsel’s solution may alternatively be

used on the cervix or can be used in addition to

ball cautery as needed to achieve hemostasis and

prevent posttreatment bleeding.

Post-treatment Instructions for
Patients

Patients are instructed to refrain from strenuous

activity for 24–48 h and not to place anything in

the vagina for 4 weeks. Tylenol or nonsteroidal

anti-inflammatory medications are typically used

for discomfort. Patients are instructed to call if

heavy vaginal bleeding ensues or if a fever

greater than 101.0 �F is noted, especially if

related to increasing pelvic pain or vaginal drain-

age (Table 16.4).

“Tips and Tricks” Section for
Troubleshooting

• If a “see and treat” approach is utilized,

the limitations, including the possibility of

missing a lesion in the canal, should be

recognized. This approach is therefore best

utilized when a clear lesion is visualized, and

the boundaries of the lesion can clearly be

identified colposcopically.

• A randomized controlled trial was performed

by Paraskevaidis et al. which examined the

Fig. 16.1 Basic LEEP procedure. The loop electrode is

moved steadily across the cervix, here right to left, to

excise the abnormal region and transformation zone

Table 16.4 Post-LEEP instructions

Refrain from strenuous activity for 24–48 h

Nothing in the vagina for 4 weeks

Tylenol or nonsteroidal anti-inflammatory medications

for discomfort

Call the doctor’s office for:

• Heavy vaginal bleeding

• Fever >101.0 �F
• Increasing pelvic pain

• Increasing vaginal discharge
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timing of LEEP procedure based on the phase

of a woman’s menstrual cycle. This study

found that women who were in the follicular

phase of the cycle experienced significantly

less bleeding than those women in the luteal

phase of the cycle during the procedure. The

mean drop in hematocrit for those women in

the follicular phase of the cycle during the

procedure was 0.9, whereas the mean drop

for those women in the luteal phase was 3.

This study therefore suggests that bleeding

may be avoided by appropriately timing the

procedure with the follicular phase of the

women’s menstrual cycle [18].

• If a patient is young and desires future fertil-

ity, risks specific to future pregnancies must

be addressed. Evidence regarding the effect of

LEEP on future pregnancy outcome remains

controversial. Several large studies suggest

that there is an approximately twofold

increased risk of preterm delivery following

LEEP, as well as an increased incidence of

premature rupture of membranes (approxi-

mately threefold) [19]. While there are some

studies that report no statistical difference in

obstetric outcomes, physicians should counsel

patients on the possible risks associated given

the available data. Additionally, some studies

have investigated if there are modifiable

aspects of the procedure which may affect

obstetric outcomes. In one large retrospective

review cone height was found to be a signifi-

cant predictor of increased risk of premature

rupture of membranes. Increasing height of

the specimen was associated with greater

risk of adverse outcomes [20]. Therefore, if

feasible, physicians should attempt to remove

a shallow piece of tissue in patients wishing to

preserve fertility.

• The size of the loop should be chosen based

on the size of the lesion as well as the size of

the cervix and the goal of the procedure

(Fig. 16.2). Prior to performing a LEEP, the

practitioner should have the results of an

endocervical curettage (ECC) (performed

with the initial colposcopy and biopsies).

The pathologic results from this initial

evaluation should also play a role in determin-

ing which areas on the cervix should be

removed. If the patient has a positive ECC,

then an additional LEEP specimen (often

called a “top hat”) can be performed after

the initial LEEP to obtain tissue from deeper

in the cervical canal (Fig. 16.3). A smaller,

often rectangular loop is often selected to

excise the endocervical specimen after the

initial ectocervical LEEP has been performed.

Fig. 16.2 Basic LEEP equipment. Various size loop

electrodes, ball electrode, monsel’s solution, 5 % acetic

acid, large cotton swabs, coated speculum

Fig. 16.3 “Tophat” LEEP, sagittal view. The initial

ectocervical specimen is obtained with a larger loop

followed by removal of an endocervical LEEP with a

narrow (usually 1 cm � 1 cm) loop higher up the

endocervical canal
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• If a paracervical block is being administered,

1 % or 2 % lidocaine with 1:100,000 epineph-

rine can be utilized. The block is often

performed in four quadrants of the cervix

(the 2, 4, 8, and 10 o’clock positions) and is

injected submucosally. A lidocaine spray can

also be utilized as anesthetic and is

administered by applying four puffs of 10 %

lidocaine to the cervix prior to the procedure.

One study that randomized 100 patients

compared this spray to paracervical block

found that patients who had a spray anesthetic

reported significantly less pain than those who

received an injection. This therefore may be a

beneficial alternative for patients [21].

• The LEEP should ideally be performed in one

smooth motion, as described above. This will

allow for an optimal size specimen for histo-

logic diagnosis, and will also allow maximum

comfort for the patient. If a lesion is in two

distinct locations or is too big to be excised as

a single specimen, the practitioner should plan

the best way to remove the desired tissue in

two slightly overlapping segments.

• There are three options for performing a

LEEP in women with an IUD. The first option

is that the IUD can be removed if it is due to

be changed or the patient no longer wants the

IUD. Alternatively, the strings of the IUD can

be tucked up into the endocervical canal for

the procedure, and then be retrieved following

the completion of the LEEP. Finally, a hollow

plastic tube can be used to cover the strings

during the procedure. Although this can at

times be difficult to place appropriately, once

the tube is protecting the strings, the LEEP

can be easily performed around the tubing

[22] (Fig. 16.4).

• Performing a LEEP on women with redundant

vaginal tissue can be difficult, as the vaginal

sidewalls need to remain away from the area

of the cautery. Commercially available side-

wall retractors, as well as large cotton swabs

in the vaginal fornices may be helpful.

Although condoms have been used to cover

the speculum for colposcopy, caution should

be taken to avoid fragmenting the condom

with cautery if this technique is utilized.

• All specimens should be oriented for patho-

logic evaluation. This can be done with either

a suture, marking a specific position or with

fixation to a solid media, such as paraffin, via

colored needles.

• A bridge that sits across the loop electrode can

be utilized to minimize the depth of the LEEP

specimen excised. This is especially helpful

for practitioners who are new to the procedure

or for teaching facilities where a practitioner

is not accustomed to recognizing the depth of

the loop. This bridge prevents the practitioner

from exceeding an absolute maximal depth

when the loop is buried in the cervical tissue.

• In a randomized trial that compared ball elec-

trocautery to Monsel’s solution for hemosta-

sis, the time to hemostasis was statistically

significantly shorter for the group of women

who received Monsel’s solution (90 s vs.

131 s), women reported less pain, and half as

many women required alternate means of

hemostasis. While these values were all statis-

tically significant, the distinction in the values

may not have clinical significance as time to

hemostasis was less than 3 min and there was

not significant pain with either method [23].

A different randomized trial examined the

Fig. 16.4 Leep with IUD in place. IUD strings can be

placed inside of a hollow plastic tube and LEEP is

performed circumferentially around the tube
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benefit of Monsel’s solution in addition to

electrocautery for hemostasis. This study

found that the incidence of severe

complications were similar for those women

who had electrocautery alone and those who

had both electrocautery and Monsel’s solution

applied to the cervix. However, the duration

of bleeding was shorter for women who had

Monsel’s solution applied [24]. Therefore, the

information from these two randomized trials

suggests that either ball electrocautery or

Monsel’s solution can be used to achieve

hemostasis, and both may be utilized if bleed-

ing continues after one or the other.

• Suture and packing material should always be

available in the office setting in the event of

arterial or uncontrolled bleeding. Although

hemorrhage is a rare event following a LEEP

procedure, having suture available can at

times allow for cessation of bleeding; if this

does not control the bleeding, then hemostatic

agents such as surgical sealant or other local

acting hemostasis agents can be considered in

addition to packing material. This can be used

either to allow pressure over time or to trans-

fer to an operating room for further surgical

intervention. If packing is required, a foley

catheter should be placed prior to performing

packing; Kerlex should then be packed firmly

into the vagina with the end of the packing

visible at the introitus. If more than one

Kerlex is required, the two Kerlex should be

tied in a knot so that when removed, all pack-

ing material comes out together.

Immediate (Procedural) and Short-
term Complications

The most frequent immediate or short-term com-

plication of a LEEP is bleeding, which may occur

at the time of the procedure or up to 2 weeks

postoperatively [2]. In a large retrospective

review of 857 women undergoing a LEEP,

3.4 % of women were found to have bleeding at

the time of the procedure, 0.6 % of women expe-

rienced bleeding within the first 24 h, and 4.9 %

of women experienced bleeding after 24 h but

less than 2 weeks following the procedure. The

size of the LEEP specimen was predictive of

perioperative complications [25].

In the study by Wright et al., bleeding

occurred in less than 2 % of patients, on average

approximately 4–5 days following the procedure

[1]. Similarly, in a larger study by Ferenczy et al.,

bleeding occurred in approximately 3.5 % of

patients with most (2.5 %) occurring at the time

of the procedure and was able to be controlled

with electrocautery and Monsel’s solution with

the exception of a single patient who required

further intervention [2]. In a study by Lipscomb

et al., even in patients with invasive cervical

carcinoma diagnosed in the LEEP specimen,

studies suggest that rates of both intraoperative

and postoperative bleeding were comparable to

those women without invasive disease [24].

Post-procedural infection is also a rare but

important complication. Studies suggest that

this occurs in less than 1 % of patients and can

be effectively treated with postoperative

antibiotics once diagnosed. Similarly, cervical

stenosis is a rare complication that also occurs

in approximately 1 % of patients and rarely

causes symptoms [2].

Post-treatment Recommendations

Following a LEEP procedure, patients should

receive instruction to call their physician for

bleeding, fever, or purulent discharge. Patients

should then be instructed to return to their physi-

cian approximately 2–4 weeks later for an exam-

ination of the cervix. At that time, the physician

should gently perform a speculum examination

to ensure that the cervix is healing well.

In order to monitor patients for persistent or

recurrent disease, patients should return for

screening 6 months following their procedure.

Both cytology and HR-HPV testing should be

performed at this time. Studies suggest that HR-

HPV testing at 6 months is highly predictive of

persistent or recurrent disease with a sensitivity

of approximately 90 %, whereas cytology has

a sensitivity of only 70 %. However, when
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cytology and HPV are both performed, studies

suggest that there is only a 4.6 % risk of recur-

rence if both are negative at 6 months, and if both

tests continue to be negative 24 months after

LEEP, the risk of recurrence is as low as 1.8 %.

If either cytology or HPV is positive 6 months

after a LEEP procedure, there is a 45–60 % risk

of recurrence for cervical dysplasia [26].

Conclusion

Use of LEEP in the office is simple to perform

and has clear advantages when performed as an

office-based procedure rather than performed

in the operating theater. Evaluation of cervix

tissue to allow for pathologic evaluation and

subsequent treatment is a mainstay of the

procedure and it is straightforward with few

complications.

References

1. Wright TC, Gagnon S, Richart R, Ferenczy A. Treat-

ment of cervical intraepithelial neoplasia using the

loop electrosurgical excision procedure. Obstet

Gynecol. 1992;79(2):173–7.

2. Ferenczy A, Choukroun D, Arseneau J. Loop electro-

surgical excision procedure for squamous

intraepithelial lesions of the cervix: advantages and

potential pitfalls. Obstet Gynecol. 1996;87(3):332–7.

3. Richart RM, Wright TC. Outpatient surgery in gyne-

cologic oncology. Curr Opin Obstet Gynecol.

1993;5:318–21.

4. Ferenczy A.Management of the patient with an abnor-

mal Pap smear. In: Balloon SC, editor. Gynecologic

oncology. Controversies in cancer treatment. Boston:

GK Hall Medical Publishers; 1981. p. 137–47.

5. Cartier R. Practical colposcopy. 2nd ed. Paris:

Laboratorie Cartier; 1984. p. 139–56.

6. Predndiville W, Cullimoore NS. Large loop excision

of the transformation zone (LLETZ): a new method of

management for women with cervical intraepithelial

neoplasia. Br J Obstet Gynaecol. 1989;96:1054–60.

7. Pretorius RG, Belinson JL, Burchette RJ, Hu S, Zhang

X, Qiao YL. Regardless of skill, performing more

biopsies increases the sensitivity of colposcopy.

J Low Genit Tract Dis. 2011;15(3):180–8.

8. Buxton EJ, Luesley DM, Shafi JI, Rollason M.

Colposcopically directed punch biopsy: a potentially

misleading investigation. Br J Obstet Gynaecol.

1991;98:1273–6.

9. Chappatte OA, Byrne DL, Raju KS, Nayagam M,

Kenney A. Histological differences between

colposcopic-directed biopsy and loop excision of the

transformation zone (LLETZ): a cause for concern.

Gynecol Oncol. 1991;43:46–50.

10. Mathevet P, Chemali E, Roy M, Dargent D. Long-

term outcome of a randomized study comparing three

techniques of conization: cold knife, laser, and LEEP.

Eur J Obstet Gynecol Reprod Biol. 2003;106

(2):214–8.

11. Mitchell MF, Tortolero-Luna G, Cook E,Whittaker L,

Rhodes-Morris H, Silva E. A randomized clinical trial

of cryotherapy, laser vaporization, and loop electro-

surgical excision for treatment of squamous

intraepithelial lesions of the cervix. Obstet Gynecol.

1998;92(5):737–44.

12. Alvarez RD, Helm CW, Edwards RP, Naumann RW,

Partridge EE, Shingleton HM, et al. Prospective

randomized trial of LLETZ versus laser ablation in

patients with cervical intraepithelial neoplasia.

Gynecol Oncol. 1994;52:175–9.

13. Singh A, Arthur B, Agarwal V. LEEP versus cryo-

therapy in CIN. J Obstet Gynaecol India. 2011;61

(4):431–5.

14. Chirenje ZM, Ruskaniko S, Akino V, Mlingo M. A

randomized clinical trial of loop electrosurgical exci-

sion procedure (LEEP) versus cryotherapy in the

treatment of cervical intraepithelial neoplasia. J

Obstet Gynaecol. 2001;21(6):617–21.

15. Mathevet P, Chemali E, Roy M, Dargent D. Long-term

outcome of a randomized study comparing three

techniques of conization: cold knife, laser, and LEEP.

Eur J Obstet Gynecol Reprod Biol. 2003;106(2):214–8.

16. Ryu A, Nam K, Kwak J, Kim J, Jeon S. Early human

papillomavirus testing predicts residual/recurrent dis-

ease after LEEP. J Gynecol Oncol. 2012;23

(4):217–25.

17. Saidi MH, Setzer FD, Sadler K, Farhart S, Akright

BD. Comparison of office loop electrosurgical

conization and cold knife conization. J Am Assoc

Gynecol Laparosc. 1994;1(2):135–9.

18. Paraskevaidis E, Davidson EJ, Koliopoulos G,

Alamanos Y, Lolis E, Martin-Hirsch P. Bleeding after

loop electrosurgical excision procedure performed in

either the follicular or luteal phase of the menstrual

cycle: a randomized trial. Obstet Gynecol. 2002;99

(6):997–1000.

19. Bevis KS, Biggio JR. Cervical conization and the risk

of preterm delivery. Am J Obstet Gynecol. 2011;205

(1):19–27.

20. Sadler L, Saftlas A, Wang W, Exeter M, Whittaker J,

McCowan L. Treatment for cervical intraepithelial

neoplasia and risk of preterm delivery. JAMA.

2004;291(17):2100–6.

21. Vanichtantikul A, Charoenkwan K. Lidocaine spray

compared with submucosal injection for reducing

pain during electrosurgical excision procedure: a

randomized controlled trial. Obstet Gynecol.

2013;122(3):553–7.

16 Loop Electro-Excision Procedure (LEEP) 219



22. Bailey AP, Darracott MM. Loop electrosurgical exci-

sion procedure with an intrauterine device in place.

Am J Obstet Gynecol. 2010;203(3):291.e1–3.

23. Lipscomb GH, Roberts KA, Givens VM, Robbins D.

A trial that compares Monsel’s paste with ball

electrode for hemostasis after loop electrosurgical

excision procedure. Am J Obstet Gynecol.

2006;194:1591–5.

24. Kietpeerakool C, Srisomboon J, Suprasert P,

Cheewakriangkrai C, Charoenkwan K, Siriaree S.

Routine prophylactic application of Monsel’s solution

after loop electrosurgical excision procedure of the

cervix: is it necessary? J Obstet Gynaecol. 2007;33

(3):299–304.

25. Sutthichon P, Kietpeerakool C. Perioperative

complications of an outpatient loop electrosurgical

excision procedure: a review of 857 consecutive

cases. Asian Pac J Cancer Prev. 2009;10(3):351–4.

26. Kocken M, Helmerhorst TJ, Berkhof J, Louwers JA,

Nobbenhuis MA, Bais AG, Hogewoning CJ, Zaal A,

Verheijen RH, Snijders PJ, Meijer CJ. Risk of recur-

rent high-grade cervical intraepithelial neoplasia after

successful treatment: a long-term multi-cohort study.

Lancet Oncol. 2011;12(5):441–50.

220 K.L. Levinson and C.M. Michener



Vulvar Biopsy and Excision/Ablation 17
Sarah Goodrich and Mehdi Kebria

Vulvar Colposcopy and Toluidine Blue
Examination

Introduction

Vulvar colposcopy is indicated in several

situations. These include to further evaluate visi-

ble lesions, or to look for abnormalities when

symptoms or testing suggest possible vulvar

pathology in the absence of a visible vulvar

lesion. For example, colposcopy is warranted in

the cases of abnormal cervical cytology with no

visible cervical or vaginal findings and in cases

of subjective vulvar irritation without gross

lesions.

Necessary Equipment

Equipment and materials needed for vulvar

colposcopy include:

– 3–5 % Acetic acid

– Gauze pads

– Colposcope

Equipment needed for blue examination

includes:

– 1 % Toluidine Blue

– 1 % Acetic acid

– Gauze pads

Procedure

The patient is placed on the examination table in

stirrups. Gauze pads are then soaked in acetic

acid and placed over the vulva, being certain to

adequately cover the interlabial folds and

periurethral and perianal areas. The saturated

gauze pads should be held to the vulva for a

period of 3–5 min to allow the acetic acid to

take effect. First, an unaided visual inspection

can be carried out and any acetowhite areas

noted. Next, the colposcope is used to perform

a magnified examination of the vulvar epithe-

lium. Inspection should be performed in an

ordered, systematic fashion so as to examine all

areas of the vulva. Examination should begin on

low magnification, and then higher magnification

can be used to look for abnormal vascular

patterns. Using the green filter can further help

identify abnormal vascular patterns in lesions.

Any suspicious areas should be noted and plans

made for biopsy.

Additionally, the vulva can be painted with

toluidine blue (1 %) and then washed off with

acetic acid (1 %) after 2 min. In general, abnor-

mal areas will remain dyed blue and should then

be biopsied. In one study, the toluidine blue test
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had 92 % sensitivity, 88 % specificity, and 96 %

negative predictive value for differentiating

Vulvar Intraepithelial Neoplasia (VIN) from

nonneoplastic vulvar lesions [1].

Tips and Tricks

– If a colposcope is not available, a magnifying

glass can be used.

– Lesions of VIN are typically found in non-hair

baring areas of the vulva (87.6 %), and tend to

be multifocal (56.6 % of patients) [2].

– The toluidine blue test can be falsely negative

in conditions that make the epithelium less

able to take up dye—such as severely thick-

ened or ulcerated epithelium. Thus, a negative

test in an area with a visible lesion does not

rule out the need for biopsy.

Complications

Colposcopy and toluidine blue test of the vulva

are well tolerated and are without any signifi-

cant complications. Patient discomfort is related

mostly to positioning and psychological

distress.

Vulvar Biopsy and Excision

Introduction

Vulvar biopsy is warranted if an abnormality is

noted on examination of the vulva, either

unaided visualization or on colposcopic or tolui-

dine blue aided exam. Some characteristics that

increase the suspicion of a lesion for malignancy

include: asymmetry, irregular borders or color,

bleeding, non-healing, changes in the lesion over

time, or non-response to treatment (Table 17.1).

Biopsy may be performed via punch or exci-

sion. If the lesion is <4 mm in size or if

ulcerated, it should be completely excised. If

the lesion is larger, the biopsy should be taken

from the area that has the most abnormal

features. If there are multiple abnormal lesions

noted on the vulva, then multiple biopsies should

be taken.

Necessary Equipment

– Sterile gloves

– Skin antiseptic

– Skin marker

– Local anesthetic (1 or 2 % lidocaine with or

without epinephrine)

– 30-gauge needle

– Syringe

– Keyes punch (2–5 mm) or scalpel (15-blade)

– Forceps

– Iris scissors

– Gauze pads

– Needle holder

– Small diameter absorbable suture, preferably

monofilament

– Silver nitrate

– Items needed for pathology (specimen cup,

requisition)

Step by Step of the Procedure

As with any procedure, the first step should

involve discussing the steps and rationale for

the procedure with the patient and obtaining

informed consent. The patient should then be

placed in a comfortable position that allows

exposure of the area in question, typically in

stirrups on the examination table.

Table 17.1 Indications for vulvar biopsy

Subjective persistent irritation or other local symptoms

with no gross lesions

Persistent lesion despite standard therapy (i.e., unresolved

candidiasis)

Lesions with any of the following features: asymmetrical,

irregular border, color variation, rapidly changing lesion,

bleeding or non-healing lesion

Vulvar ulceration (non-herpetic)

Pigmented vulvar lesions (i.e., melanoma)

Exophytic growths (i.e., condyloma, acrochordon)

Vulvar dysplasia/VIN
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The lesion should be examined and the type of

biopsy (punch or excisional) planned. The vulvar

skin should be cleansed with antiseptic solution

and the site of biopsy marked with a marking pen

(Fig. 17.1). Local anesthetic should then be

infiltrated into the dermis underlying the lesion,

being certain to infiltrate the subcutaneous

tissues surrounding the entire area to be excised

(Fig. 17.2) Next the biopsy will be performed—

either punch or excisional.

If performing a punch biopsy, the most

abnormal appearing area should be biopsied.

The 2 mm punch biopsy is usually of sufficient

size to produce an accurate histologic diagnosis

[3]. The skin surrounding the lesion should be

placed on stretch and the punch placed

perpendicular to the skin over the area to be

biopsied (Fig. 17.3) Pressure is applied and the

device is twisted until the subcutaneous tissues

have been entered. Forceps are then used to

elevate the core of tissue and iris scissors are

used to transect the base of the specimen

(Fig. 17.4) The specimen is then placed in the

container to be sent to pathology. Pressure is

applied to the wound with gauze pads. Hemo-

stasis can be obtained with pressure or with the

use of silver nitrate sticks. If a 3 mm or smaller

punch was used, then skin closure is typically

not required. If a larger biopsy punch was used,

then simple sutures should be placed to

reapproximate the skin edges to result in

improved patient satisfaction of cosmesis [4].

Fig. 17.1 Example of antiseptic cleansing and marking

identifiable vulvar lesions to be biopsied

Fig. 17.2 Infiltrating local anesthesia into the dermis

below the vulvar lesion for local anesthetic

Fig. 17.3 Use of a Keyes punch biopsy to remove a

vulvar lesion

Fig. 17.4 Complete excision of tissue from subdermal

layer after use of Keyes punch biopsy
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Excisions are performed if the entire lesion

needs to be removed. Langer’s lines of skin ten-

sion should be identified and the long axis of

excision should parallel these lines. Using a 15-

blade, an elliptical excision is made around the

lesion to be removed. The elliptical excision

allows for easier and more cosmetic skin closure.

Next, the superior edge of the specimen is

grasped with forceps and the specimen is

removed from the subcutaneous fat using either

the blade or iris scissors. Hold pressure to the

skin with gauze pads and place the specimen in

the specimen cup. Prior to placing the specimen

in the cup, while the specimen is still in anatomic

orientation, the superior edge of the specimen

can be tagged with a suture to aid the pathologist

in reporting margin status. Simple interrupted

sutures of a small suture diameter are then used

to reapproximate the skin edges.

“Tips and Tricks” Section
for Troubleshooting

– Marking the lesion prior to infiltration of anes-

thetic can help with identification, as injection

can change skin contours and make it difficult

to identify the area to be excised/biopsied if

the lesion is nonpigmented.

– Langer’s lines can be identified by gently

pinching the skin between the thumb and

index finger. Incisions should be placed paral-

lel to these lines for improved cosmesis.

– Using a smaller gauge needle will cause less

discomfort to the patient.

– Smaller syringes allow for easier infiltration

of local anesthetic.

– After infiltrating the skin with local anesthetic

but before proceeding with biopsy, use the

needle or forceps to test the adequacy of the

patient’s anesthesia.

– Punch biopsy instruments are available in

sizes from 2 to 10 mm, but typically if using

a punch greater than 3 mm a suture will be

required to close the excisional site.

– Starting suturing in the middle of the wound

and working in either direction can avoid the

production of “dog ears” of the wound.

Post-procedure Care

The surgical wound should be kept moist and

covered to aid in healing [5]. Applying an oint-

ment to the wound can serve this role, and either

petrolatum ointment or an antibiotic ointment,

such as bacitracin, may be used for this purpose.

One study showed that these two agents had

similar results in terms of infection rates, but

there was less contact dermatitis with the petro-

latum ointment [6]. Sutures can then be removed

in 7–10 days, which also gives the physician the

opportunity to follow the patient’s progress and

review pathology reports.

Immediate (Procedural)
and Short-Term Complications

As with most surgical procedures, the major

complications of vulvar biopsy or excision

include pain, bleeding, and infection.

Bleeding during or immediately following the

procedure can be controlled with pressure, suture,

or with hemostatic agents such as silver nitrate.

The risk of hematoma formation can be reduced

by the use of pressure dressing and with the appli-

cation of ice, which also decreases pain [7].

Patients should be instructed to notify the

physician’s office if the wound becomes ery-

thematous or has purulent discharge. If a celluli-

tis is noted, oral antibiotics should be initiated

and the wound followed. Empiric coverage for

streptococcus and staphylococcus should be cho-

sen. If there is concern for methicillin-resistant

Staphylococcus aureus (MRSA), cultures should

be taken and antibiotic therapy tailored

accordingly.

Treatment of Genital Condylomata

Introduction

Vulvar warts are a cutaneous manifestation of

infection with the human papillomavirus

(HPV). Patients will often seek treatment for

224 S. Goodrich and M. Kebria



removal of these warts due to cosmetic concerns

or symptoms (bleeding, pain, or itching). Left

untreated, genital warts may regress, increase in

size or number, or remain unchanged. It is

important that the patient understands that

even if visible warts are removed, recurrence

is common and thus treatment may be

needed again in the future. While there are topi-

cal treatments that patients may utilize in their

own homes, this section will focus on physician-

delivered treatments. Office-based treatments,

as opposed to more extensive procedures in the

operating room, are typically appropriate for

patients with a limited number of warts (�5)

of small size [8]. In-office excisional therapy

for genital warts follows the same principles as

noted above for excising other vulvar lesions.

Options for in-office destructive therapy are

discussed in the sections below.

Trichloroacetic Acid 80–90 %
Mechanism of action is chemical coagulation of

the tissue. This should not be used for lesions

that are excessively thick, as the acid may not be

able to fully penetrate the lesion. A study com-

paring trichloroacetic acid (TCA) to cryother-

apy noted a 70 % complete clearance rate

for cryotherapy, but a 30 % rate of tissue ulcer-

ation [9].

Necessary Equipment

– Petroleum jelly or other barrier ointment

(optional)

– Small cotton swabs

– TCA (80–90 %)

– Sodium bicarbonate

Step by Step of Procedure

The patient is positioned and the area to be

treated is identified. Optionally, the normal skin

surrounding the lesion can be coated with a layer

of petroleum jelly or another barrier cream. A

cotton swab is dipped into the container of TCA

and a small amount of TCA then painted onto the

lesion. This is repeated until the entire lesion

turns white, indicating the solution has dried.

This is repeated for all lesions. The patient

should not change position or dress until all

treatment areas have dried, to avoid contact of

normal skin with the acid. The patient will have

to return weekly for 6 weeks or until all lesions

have resolved.

“Tips and Tricks” Section
for Troubleshooting

– Applying a barrier ointment to normal tissues

around the warts can prevent unintentional

damage to surrounding normal skin

– Excess TCA can be neutralized by washing

the area with sodium bicarbonate

Post-procedure Care

– Over the counter pain medication is sufficient

– Loose clothing should be worn

– Keeping the area clean and dry can promote

wound healing and prevent infection

Immediate (Procedural)
and Short-Term Complications

Pain during and following treatment is a potential

complaint. TCA, which is a caustic agent, may

result in skin ulceration and chemical burns to

healthy tissue near the treatment site. This can

result in scarring of the tissues.

Cryotherapy
Cryotherapy is an office procedure that can be

used for patients with several lesions. It works by

causing lysis of cells. There is discomfort

associated with this procedure, and so use of

local anesthetic may enhance patient comfort.

The study noted above comparing cryotherapy

to TCA found that cryotherapy was more

successful, with an 86 % complete clearance

rate [9].
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Necessary Equipment

– 1 % lidocaine (with or without epinephrine;

syringe, small gauge needle) (Optional)

– Small cotton swabs

– Liquid nitrogen

– Container for liquid nitrogen

Step by Step of Procedure

The patient is positioned and the area to be treated

is identified. A cotton swab is dipped into the

container of liquid nitrogen and the swab then

placed in contact with the lesion. The swab

should remain in contact with the lesion until

the entire wart and a 1–2 mm rim of surrounding

tissue is enveloped by an ice ball. This is repeated

for all lesions. The patient will have to return

weekly until all lesions have resolved.

“Tips and Tricks” Section
for Troubleshooting

– Avoid over or undertreating with cryotherapy

– Have local anesthetic ready in case the patient

is unable to tolerate treatment

Post-procedure Care

– Over the counter pain medication is sufficient

– Loose clothing should be worn

– Keeping the area clean and dry can promote

wound healing and prevent infection

Immediate (Procedural)
and Short-Term Complications

Each of these modalities is associated with pain

or discomfort during or following the treatment.

Additionally, excisional procedures carry the

risks of bleeding and infection, and long-term

complications such as scarring. Further, ablative

therapies (such as cryotherapy) may result in

permanent changes in skin pigmentation. TCA,

which is a caustic agent, may result in skin

ulceration and chemical burns to healthy tissue

near the treatment site.

Podophyllum Resin 10 or 25 % Solution
Podophyllum resin is a plant base compound and

contains antimitotic and mutagenic agents, it is

not safe for use during pregnancy [8]. It is avail-

able as a 10 % or 25 % solution in a tincture of

benzoin.

Necessary Equipment

– Podophyllum Resin 10 or 25 % solution (no

more than 0.5 mL total)

– Container

– Small cotton swabs

Step by Step of Procedure

The patient is positioned and the area to be

treated is identified. A cotton swab is dipped

into the container of podophyllum resin and the

solution applied to the lesion. This is repeated for

all lesions. Because there is the potential for

systemic absorption, and the compound is muta-

genic, this treatment is only appropriate for small

warts. The patient will have to return weekly

until all lesions have resolved.

“Tips and Tricks” Section
for Troubleshooting

– Do not treat large areas due to potential for

systemic absorption

– If large areas must be treated, use a weaker

(10 %) solution

– Do not apply to open wounds

Post-procedure Care

– The patient should wash the vulva 1–4 h after

application to help avoid absorption and

excessive irritation
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– Over the counter pain medication is sufficient

– Loose clothing should be worn

– Keeping the area clean and dry can promote

wound healing and prevent infection

Immediate (Procedural) and Short-Term
Complications

Complications may include mild skin irritation.

However, if large amounts of podophyllum are

used or if prolonged skin contact occurs, severe

pain and ulceration may result.

Excision
Excision of vulvar warts follows the same

principles as excision of other lesions, as noted

in an earlier section of the chapter. Excision may

be considered if a patient has failed medical

therapy. Alternatively, if a patient has numerable

or large lesions, excision may be considered as

the first-line treatment. However, in this case,

lesions are typically so extensive as to necessitate

treatment in the operating room for patient

comfort.

Conclusion

Many dermatoses can affect the vulva. Thank-

fully, there are a number of diagnostic and treat-

ment methods that can be employed in the office

to aid the practitioner in managing these

conditions. Regarding the treatment of vulvar

warts, the treatment method selected should be

based on the number and size of warts and a

discussion with the patient of the risks and

benefits of each treatment.
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screening programs, 191

Cervical intraepithelial neoplasia (CIN), 211

Cervical intraepithelial neoplasia 1 (CIN-1)

colposcopic directed biopsy, 197

endocervical curettage, 201

low grade dysplasia, 193

Cervical intraepithelial neoplasia-2-3 (CIN-2-3), 193,

196, 197

Chronic pelvic pain

in clinical practice, 179

diagnosis and treatment, 179

management, 179

trigger point injections (see Trigger point injections)
CIN. See Cervical intraepithelial neoplasia (CIN)
CIN-1. See Cervical intraepithelial neoplasia 1 (CIN-1)

CIN-2-3. See Cervical intraepithelial neoplasia-2-3
(CIN-2-3)

Coaptite

adverse events, 167

calcium hydroxylapatite, 166

description, 166

injections, 167

Coaptite® Injectable Implant Procedure Guide

attached with injection syringe, 172

end injection needle, 171

injection, 172

needle placement, 172

sidekick needle, 171

Colposcopy

anatomy, 192

ASCCP application, smartphone and tablets, 192, 193

beam splitters, 198

The Bethesda system, 192

coaxial light source, 198

findings, 203–205

high and low grade lesions, 192

HPV infection and cervical cancer, 192–193

in-office procedure (see In-office procedure)
instruments and supplies, 198

instrument trays, 198, 199

low grade cytologic abnormalities, 191

pap smear, 198

precursor lesions CIN-1-3, 193

procedure, 193–194, 199–203

risk factors, 198

screening instrument, cervical cancer, 191

spot urine pregnancy test, 199

swing-arm, 197

terminology, 202

TZ and abnormal-appearing lesions, 193

vaginal, 205

vulvar, 205–206

Condyloma. See Genital condylomata

Cryoablation, 134, 135, 138

Cryotherapy

description, 211, 225

equipment, 226

post-procedure care, 226

procedural and short-term complications, 226

Cystometry

detrusor overactivity, 151, 152

ICI guidelines, 151

procedure, 151

single/multiple catheters, 150–151

variations, 150

volume and pressure, filling, 150

Cystoscopy

air bubble, 146–147

bladder evaluation, 146

blunt obturator, 146

consent, 146

continued device progression, 144

cooling system, 143

distending media, 146

flexible cystoscopes, 144–145

illumination, 145

in-office, 144

left ureteral orifice, 146–147

mignon bulb, 143

post procedural complications, 148

potential device malfunctions, 147–148

right ureteral orifice, 146–147

rigid cystoscope, 144–145

types, 144

urethral dilation, 146–147

variations/developments, 143

D
Detrusor leak point pressure (DLPP), 155

Diagnostic hysteroscopy

abnormal transvaginal ultrasound, 89–90

advantages, 92

bleeding, 98

cervical trauma and false passage creation, 97

contraindications, 90–91

dilatation and curettage (D&C), 87–88

distention media associated, 98

equipment and office setup

diaphragmatic irritation, 94

distention media, management and utilization, 94

initial decision, 93

saline, 93–94

surgeon preference, 93

fiberoptics, 91

FIGO classification system, 85

hysterosalpingography (HSG), 85, 87

hysteroscopically endometrial polyps, 89

hysteroscopic procedure, 94–96

in vitro fertilization (IVF), 87

indications, 85–87

intrauterine device (IUD), 90

Karl Storz rigid hysteroscope, 91–92

levonorgestrel releasing IUD (LNG-IUD), 90

Lippes loop, 90

operative hysteroscopies, 96–97

230 Index



pain, 97

PALM-COEIN basic classification system, 85, 87, 133

patient preparation, 92–93

pulmonary edema and congestive heart failure, 98

reproduction abnormalities, 85–86

rigid and flexible, 91–92

“space-occupying lesion”, 90

submucosal leiomyomata, hysteroscopic resection, 89

tamoxifen, 89

uterine cavity inspection, 87

uterine fibroid embolization (UFE), 88

uterine perforation, 97

vasovagal episode, 97

video monitoring, 91

Dilatation and curettage (D&C), 87–88

DLPP. See Detrusor leak point pressure (DLPP)

Durasphere

to bovine collagen, 166

bulking agents, randomized controlled trials (RCT),

165, 166

description, 165

radiologic stability, 166

Durasphere EXP® Office Procedure Guide

peri-urethral injection, 170–171

transurethral injection, 169–170

E
Emergency preparedness, 21

Endocervical curettage (ECC)

description, 201

indications, 201, 202

LEEP, 213, 216

Endometrial biopsy/sampling (EMB/ES)

checklists, 57

curettes and aspirators, 57

endometrial sampling, 57

pelvic infection, 57

peri-procedural complications, 58–59

procedure, 57–58

sufficient vacuum suction, 56–57

Endometrial polyps

abnormal bleeding, 125

benign, 125

cervical polyps, 119

characteristics, 118

diagnostic hysteroscopy, 89

hysteroscopically confirmed, 89

intracavitary masses, 119

office-based hysteroscopic procedures, 126

removal, 129

SIS detection, 72

Essure™ delivery catheter, 102

Ethylene oxide gas sterilization, 13

F
Fentanyl, 48, 121

Fiberoptics, 85, 91

Fibroid resection, 125–126

Flexible cystoscopes, 144–145

Flexible hysteroscope, 93, 95, 122, 128

Foreign bodies, 90, 127

G
GEA. See Global endometrial ablation (GEA)

Genital condylomata

cryotherapy, 225–226

equipment, 225

office-based treatments, 225

podophyllum resin, 226–227

post-procedure care, 225

procedural and short-term complications, 225

trichloroacetic acid, 225

vulvar warts, 224

Global endometrial ablation (GEA)

and abnormal uterine bleeding (AUB), 87, 133

complications, 11, 139–141

FDA-approved methods

cervical ripening, 137

endometrial thinning, 135

global endometrial ablation devices, patient

selection, 136

gonadotropin-releasing hormone (GnRH)

agonist, 135

non-resectoscopic endometrial ablation device

comparisons, 137

oral contraceptive pills (OCP), 135

Gynecare ThermaChoice®, 138

and heavy menstrual bleeding (HMB), 133

Her Option® Cryoablation, 138

Hydro ThermAblator®, 138

in-office vs. GEA in OR, 134–135

Microwave Endometrial Ablation® system, 139

NovaSure endometrial ablation device, 138

patient selection, 15

pelvic pain, 114

Gynecare ThermaChoice® system, 134, 136–138,

140, 141

Gynecare Versapoint™ resectoscope, 123

Gynecologics

bartholin gland cyst and abscess (see Bartholin
gland cyst)

ES, 56–59

history, 4

IUDs, 51–56

H
Heavy menstrual bleeding (HMB)

definition, 133

menorrhagia, 133

surgical management, 134, 139

High grade dysplasia

biopsy/treatment, 195

colposcopy, 208

Hydro ThermAblator® (HTA), 134, 136, 141

Hysterosalpingography (HSG)

bilateral tubal occlusion, 105

diagnostic hysteroscopy, 85, 87

hysteroscopic microcoil application, 107

Index 231



Hysterosalpingography (HSG) (cont.)
informed consent, 106

intrauterine device (IUD), 107

pain relief, 106–107

pregnancy and, 105

tubal occlusion rates, 103

Hysteroscopic morcellator, 123–127

Hysteroscopic resectoscope, 123, 125

Hysteroscopic scissors and grasper, 122

Hysteroscopy

distending media, monitoring and management, 108

saline infusion sonogram, 106

sterilization program (see Sterilization)
uterine cavity measurement, 109

I
ICS. See International Continence Society (ICS)

Ilioinguinal/iliohypogastric nerves

injections, 186–187

local anesthetic agents and steroids, 187

lower abdominal and/or groin pain, 185, 186

pubic symphysis, 186, 187

Incision and drainage (I&D)

excisional biopsy, 63

fistula formation, 60, 63

simple, 60

vestibular glands, 63

vulvar carcinoma, 63

word catheter placement, 64, 66

Informed consent

autonomy, 25, 26

beneficence and non-maleficence, patient care, 25

bioethical framework, 25

core components, 28

definition, 15

disclosure, 27, 29–30

discussion with patients, 16

legal scholars and bioethicists, 27

medical decision-making capacity, 27–29

medical record, 16

modern medical ethics, 26

outpatient gynecologic surgery (see Outpatient
gynecologic surgery)

outpatient procedures, 26
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anatomy, 40
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procedure, 41

solution, 40
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comparison, 61–62
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peri-procedural complications
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patient satisfaction, 212–213
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abnormal uterine bleeding, 118
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Operative hysteroscopy (cont.)
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