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Foreword

Hysteroscopy is undoubtedly the beacon of modern gynecology, the golden idol revo-
lutionizing one of the oldest branches of medicine. All aspiring gynecological sur-
geons are obligated to increase their knowledge and mastery of this minimally invasive 
technique which has provided solutions to countless pathologies of the female genital 
system. The diagnostic and concurrent therapeutic value of hysteroscopy lies in its 
ability to explore the female genital tract from the vagina up to and including the 
proximal salpinx. This edition pictorially illustrate the combined see and treat applica-
tion of hysteroscopy while providing the necessary literature backing this majestic 
tool’s value and efficacy. Ranging from office procedures to full-scale intrauterine 
surgery tackling uterine congenital anomalies, myomata, and adhesions, among oth-
ers, there is no substitute for the magic stick of gynecology. This guide serves to set 
you on the road needed to grasp the ins and outs of office and operative hysteroscopy, 
and in doing so, the world of gynecology will be at your fingertips.

Cairo, Egypt Osama Shawki 
Giessen, Germany
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Preface

“Hysteroscopy” is derived from the Greek words “hystera” (uterus) and “skopeo” 
(to view). Hysteroscopy is the visual examination of the cervix and interior of the 
uterus with an endoscope. Commander Pantaleoni performed the first hysteroscopy 
in 1869, but it was from 1970 onward when the rapid development in technology 
and instrumentation took place and the era of modern hysteroscopy evolved. 
Nowadays, hysteroscopy has become an essential tool to evaluate uterine cavity and 
to correct the abnormalities found within.

Though as a part of our training program we have read many excellent textbooks 
on hysteroscopy by the pioneers in the field, a book dedicated to its place in infertil-
ity management was a need of the time. Hence, the idea of this manual is to elabo-
rate the diagnostic and therapeutic role of hysteroscopy specifically in the infertile 
women, without going into the details of other indications of gynecology and oncol-
ogy. This book guides the reader through the basics of hysteroscopy with its instru-
mentation, indications, and contraindications and the choice of anesthesia along 
with the overview of complications. The authors have described different techniques 
of various operative procedures like polypectomy, myomectomy, adhesiolysis, and 
tubal cannulation in an easy to understand manner. It also gives insight on hysteros-
copy in specific clinical conditions like mullerian anomalies, genital tuberculosis, 
ART, etc. Future applications are highlighted with the promising role of hysteros-
copy in many new areas.

This manual is an illustrated yet comprehensive compilation by experts in the 
field of infertility, hysteroscopy, and assisted reproduction. We primarily aim this 
book at medical students and research fellows, but it would definitely help practic-
ing gynecologists and ART specialists as well. The learning curve of hysteroscopy 
involves knowledge of the instruments and subject, hand-eye coordination, and 
clinical judgment. Salient features of this book are the following:

• Practical tips for performing diagnostic and operative hysteroscopy along with 
troubleshooting in difficult clinical situations.

• Updated with recent advances in the management of intrauterine pathologies 
interfering with natural or assisted conception.

• All the procedures are explained in a clear and precise text which is supported 
with latest evidence.
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• Lucid illustration of diagnosis and management with tables, charts, and line 
diagrams.

• More than 100 high-magnification color photographs for better understanding of 
the pathology.

As a basic and quick reference guide, this book can be extremely valuable to 
budding hysteroscopic surgeons. We hope that the readers will find this manual 
helpful in optimizing their hysteroscopy skills resulting in improved patient care.

“What we know is what we see and what we see is what we treat.”

New Delhi, India Shikha Jain 
Pune, India  Dattaprasad B. Inamdar 

Preface
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1Introduction and General Principles 
of Hysteroscopy

Mandeep Kaur and Bimal John

1.1  Introduction

The noun “hysteroscopy” is derived from the Greek words hystera (uterus) and 
skopeo (to view) [1]. Hysteroscopy is the visual examination of the cervix and inte-
rior of the uterus with an endoscope. Hysteroscopy is considered to be the “gold 
standard” method for evaluation of the uterine cavity [2]. However, hysteroscopy is 
invasive and costly, and therefore it is usually reserved for more detailed evaluation 
and treatment of abnormalities defined by noninvasive or less invasive methods.

Two-dimensional ultrasound is currently the first choice for basic, noninvasive 
evaluation of the uterine cavity [3]. Doubt of any intracavitary abnormalities such as 
a polyp, focal lesion, adhesions, myoma, developmental abnormality, retained prod-
ucts of conception, or any foreign body requires further evaluation. Although the 
use of office hysteroscopy as a first-line investigation in infertile couples is gaining 
popularity, there is lack of sufficient evidence to support it, especially if the ultra-
sound scan and hysterosalpingogram (HSG) are normal [4]. Other methods of cav-
ity evaluation include three-dimensional ultrasonography (3D-USG), saline 
sonosalpingography (SSG), and magnetic resonance imaging (MRI).

The incidence of unsuspected abnormalities in the uterine cavity found by office 
hysteroscopy prior to IVF has been reported to be between 11% and 50%, with the 
risk increasing directly proportional to the number of failed in vitro fertilization 
(IVF) cycles [5–7]. It is also purported that hysteroscopy improves the outcome in 
IVF, especially in patients with history of implantation failure, if it is done immedi-
ately prior to the commencement of the IVF cycle [8]. This positive endometrial 
effect has been shown to be highest when hysteroscopy is performed up to 50 days 
prior to the embryo transfer [9]. Two mechanisms have been proposed for this 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-10-8028-9_1&domain=pdf
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beneficial effect—first, the ease of embryo transfers after hysteroscopy and, second, 
the higher implantation rates due to the stimulation or mechanical distension of the 
cavity.

Similarly, in patients with thin, refractory endometrium, hysteroscopy is consid-
ered to be the recommended investigation, as it has both diagnostic and therapeutic 
benefits. Hysteroscopy is also a useful modality in the work-up of patients with 
recurrent miscarriages due to higher chance of diagnosing a developmental defect 
[10]. However, hysteroscopy alone may be insufficient to treat uterine anomalies, as 
it requires additional confirmatory investigations such as a three-dimensional USG 
or MRI or a diagnostic laparoscopy.

Hysteroscopic removal of retained products of conception is also emerging as a 
superior method compared to simple dilatation and curettage, due to lower risk of 
adhesions as well as ensuring complete evacuation, thereby preserving future fertil-
ity [11]. With the advent of thinner and flexible endoscopes, office hysteroscopy is 
gaining popularity compared to conventional hysteroscopy, as it offers the benefit of 
minimal invasion along with shorter procedure time and lower complication rate.

1.2  Evolution of Modern Hysteroscopy

Philip Bozzini, known as the father of endoscopy, was the first to illuminate a cavity 
in the human body, when he used a telescope to visualize the inside of the urinary 
bladder [12]. In 1869, Commander Pantaleoni performed the first hysteroscopy on 
a postmenopausal woman, where he visualized a polyp and did chemical cauteriza-
tion. Subsequently, Charles David developed an endoscope with a lamp behind a 
glass cover, allowing better visualization [13]. The choice of irrigation fluid also 
became a subject of debate, and initial use of sterile water had resulted in red cell 
hemolysis and renal failure.

Early work using fluids to distend the uterine cavity was published by C. J. Gauss 
in 1928, and later in 1934, C. Schroder reported that the ideal pressure required to 
distend the uterine cavity for good visibility without intratubal leak was around 
30 mm of mercury [14]. Later, in 1947, the use of isotonic glucose solution as an 
irrigation fluid was reported by Creevy et al. [15].

From 1970 onward, there was rapid development of technology, which included 
the use of cold light instead of “hot” light through fiber-optic cables, replacement of 
thin lenses with thicker ones by Harold Hopkins [16], and also the use of carbon 
dioxide (CO2) to distend the uterine cavity by Lindemann et al. [17]. By 1974, Karin 
Edstrom and Ingmar Fernstrom established the therapeutic use of hysteroscopy for 
lysis of adhesions and septal resection [18].

The development of the resectoscope, like most medical advancements, cannot 
be credited to a single scientist and has been attributed to three main discoveries: 
development of the incandescent lamp, high-frequency current, and the fenestrated 
sheath [19]. Maximilian Stern is credited to have first used the term “resectoscope” 
[20]. The resectoscope in its present form, which allows continuous irrigation, was 
devised by Iglesias et al. in 1975 [21].

M. Kaur and B. John
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As advances are being made in instrumentation and technology, the scope and 
application are also taking a leap, from simple, diagnostic procedures to technically 
challenging procedures such as the placement of Essure microinserts (Bayer 
HealthCare Pharmaceuticals Inc., Whippany, NJ) for sterilization and resection of 
scar and cervical ectopic pregnancies.

1.3  Preoperative Considerations

Careful planning for a hysteroscopic procedure is of utmost importance. Several 
aspects of hysteroscopy require the full understanding of the patient, and the surgeon 
needs to take her choices into consideration. Whether hysteroscopy should be per-
formed in all infertile patients undergoing a diagnostic laparoscopy, especially in the 
presence of a normal HSG, is itself debatable. Other aspects such as the need and type 
of anesthesia, length of hospital stay, need for operative interventions during a diagnos-
tic hysteroscopy, cost, etc. should be discussed, and the patient should be counselled 
accordingly. Needless to say, an informed consent needs to be obtained, with proper 
documentation of all possible complications related to the procedure and anesthesia.

Prophylactic antibiotic use is generally recommended to avoid postoperative 
infection, especially in operative hysteroscopy. The procedure is routinely per-
formed in the follicular phase of the menstrual cycle, in order to prevent disruption 
of any undiagnosed pregnancy and also to avoid technical difficulties owing to over-
grown endometrium in the luteal phase. Cervical ripening, for easier introduction of 
the scope and reducing the need for dilatation, is commonly achieved with the use 
of medications such as misoprostol (PGE1) and dinoprostone (PGE2) or with a 
laminaria tent. The mode of delivery during a previous pregnancy, parity, and estro-
gen status, etc. has variable effects on the outcome of these drugs. Misoprostol is 
preferred as it is stable at room temperature, cheap, and available in the tablet form 
and has tolerable, temporary, and dose-dependent side effects. Although misopros-
tol shows equal effectiveness whether administered orally, sublingually, or vagi-
nally, the oral route is the most preferred route [22].

The traction of the cervix for easy insertion of the scope is one of the reasons for 
pain during office hysteroscopy. To avoid this, a vaginoscopic method has been 
propagated where the scope is introduced through the vagina and then under vision 
into the cervical canal, without any instrumentation. The pressure used for disten-
sion of the vagina is the same as that required for the uterine cavity distension, and 
there is no need to close the vulva, as the “weight” of fluid is sufficient to distend 
the vagina and provide visualization of the portio vaginalis.

1.4  Instrumentation

A thorough knowledge of instrumentation is essential in order to perform hysteros-
copy. The basic requirements include an operating room with a camera unit and 
head, a light source with its cable for illumination, tools for distension of the uterine 
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cavity, and the telescope with its sheath. Fluid management systems which maintain 
adequate and consistent intrauterine pressures are essential for operative proce-
dures. The light source and camera head are no different from the ones used in the 
laparoscopic set up, needless to say that the camera should be of good resolution 
and supported with a quality light source. Panoramic view of the uterine cavity is 
possible only when there is adequate distension of the cavity, unlike contact hyster-
oscopy, which is less commonly performed nowadays.

A very organized operating room setup is essential for successful hysteroscopy. 
The entire team should be well versed with the equipments, and the instruments 
should be checked before use as well as on a periodic basis. A clear and unob-
structed view of the video monitor that does not cause the surgeon’s neck to strain 
is essential. A complete understanding of how to assemble the hysteroscope or 
resectoscope and its irrigation system is essential for smooth and safe surgery. The 
layout depends on the size of the OT and the preference of the surgeon (Fig. 1.1).

Fig. 1.1 Equipment cart for 
hysteroscopy, camera system, 
monitor, light source, fluid 
management device, 
electrosurgical unit, and 
documentation system 
(Courtesy: Karl Storz)

M. Kaur and B. John
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1.4.1  Camera and Monitor

The camera unit has a camera head, cable, and the camera control unit as its com-
ponents. The lens on the camera is called a coupler, which magnifies the image to 
varying extents based on its capacity. It may be either fixed or detachable. The cam-
era converts the optical image into an electrical image, sent via the cable to the 
processing unit and thereafter to the monitor, which reconverts this electrical signal 
to an optical image. Monitors display the image to the operator. To take full advan-
tage of the increasing resolution of three-chip high-definition cameras, it is neces-
sary to have supporting high-resolution medical monitors or high-definition TVs.

1.4.2  Light Source and Cord

Light sources generate light of different intensities and colors in order to illuminate 
the field of vision (Fig. 1.2). They may be Xenon- or Halogen bulb-based units or 
light-emitting diode (LED) units. Xenon bulbs generate higher intensity of light and 
last longer but are expensive. Light cord transmits the light from the source to the 
scope. Light cords are either fiber-optic or liquid-filled, and they disperse light 
equally across the diameter of the cord. The suitability of light source depends on 
the type of scope used, with powers ranging from 5 W LED to 300 W Xenon light 
sources. LED cold light sources have long operating life, and some models are bat-
tery operated and may not even require light cable.

1.4.3  Telescopes

A wide range of rod-lens telescopes are now available with various diameters and 
angles (Fig. 1.3). They range from 1.2 and 3 mm mini-telescopes to the 4 and 5 mm 
traditional telescopes. The angle of the lens may vary from 0, 12, 15, and 30°, giving 
a wide range of vision within the cavity. The acute angled telescopes (25, 30, and 
45° angled lens), containing obliquely forward as opposed to a directly forward lens 
systems, are better suited for visualizing the uterine cornua and lateral walls. Having 
both 0–12° and 25–30° telescopes available for hysteroscopic and resectoscopic 
procedures gives the surgeon greater flexibility and confidence.

Fig. 1.2 Light source and 
cord (Courtesy: Karl Storz)

1 Introduction and General Principles of Hysteroscopy
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1.4.4  Sheaths

The sheaths that cover the telescopes provide protection as well as allow the passage 
of fluid or gas for distension and instruments for operative procedures (Fig. 1.4). 
There is usually an inner and outer fenestrated sheath, with space in between them 
for passage of the distension media. The inner sheath allows clean fluid into the cav-
ity, while the outer fenestrated sheath helps to evacuate the fluid out of the cavity, 
thereby making it a continuous flow system. This double channel provides minimal 
inflow resistance with a slightly higher outflow resistance. This resulting continuous 
flow increases visibility while maintaining intrauterine pressure and distention. The 
instruments may be locked in place either by a rotary or twisting lock mechanism or 
with a snap-in connection type design.

Operating sheaths additionally have single or multiple working (operating) chan-
nels incorporated into the inner sheath. The combined outer diameter of newer 
instruments may be as low as 3.6 mm, and they may not require dilatation of the 
cervix. The operating channels allow the passage of 3–7 Fr caliber instruments such 
as scissors, graspers, electrocautery probes, etc. Sheaths with a single operating 
channel are thinner compared to the ones with a double operating channel for which 
the cervix may need dilatation, according to the maximum diameter of the assem-
bled hysteroscope.

Smaller hysteroscopes have combined final diameters of the telescope with 
sheath that are efficient for diagnostic and office procedure. However, the field of 
view and brightness are reduced in smaller diameter scopes, and this can cause dif-
ficulty in a large uterine cavity or in the presence of bleeding or complicated pathol-
ogies. Telescopes with 4  mm diameter and outer sheaths of 7–8  mm containing 
multiple operating channels which allow 7 Fr caliber instruments are available to 
deal with such cases (Fig. 1.5). However, cervical dilatation is required as the maxi-
mum outer diameter in such cases may reach up to 9 mm.

1.4.5  Flexible Scopes

Newer scopes are flexible, providing good maneuverability that allows them to be 
bent according to alignment of the cervical canal and uterine cavity, usually without 
cervical dilatation. The diameter of the telescopes may be as small as 1.8 mm with 
outer diameters of 3.2 mm when combined with the sheath (Versascope, Gynecare, 
Ethicon Inc, Somerville, NJ). In case of extreme retroversion or anteversion of the 
uterus, such scopes allow atraumatic insertion. Flexible scopes also result in lower 
pain, especially in office hysteroscopy, but it may result in longer procedure time, 
higher maintenance cost, and lower resolution in comparison to the rigid scopes.

Fig. 1.3 Rigid telescope 
(Courtesy: Karl Storz)

M. Kaur and B. John
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1.4.6  Resectoscopes

Gynecological resectoscopes are specialized operating hysteroscopes that allow the 
use of electrical energy within the uterine cavity in order to perform specialized 
procedures. They contain an electrode which works on a passive spring mechanism, 
which keeps it within the sheath in the neutral position, and allows advancing it 
beyond the sheath only during activation (Fig. 1.6).

Fig. 1.4 Diagnostic sheath 
with a single inflow channel 
(Courtesy: Karl Storz)

Fig. 1.5 Bettochi hystero-
scope: telescope with sheaths 
(assembled) containing 
single working channel and 
fluid inlet and outlet ports 
(Courtesy: Karl Storz)

Fig. 1.6 Monopolar 
resectoscope with loop 
(Courtesy: Karl Storz)

1 Introduction and General Principles of Hysteroscopy
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1.4.7  Ancillary Instruments and Working Elements

Several instruments such as scissors, graspers, forceps, electroprobes, and catheters 
are now available for operative hysteroscopy, facilitating a wide range of surgical 
procedures (Figs. 1.7 and 1.8). They range from 3 to 7 Fr in diameter and can be 
passed through the operating channels in the sheath. They are mostly semirigid 
allowing manipulation without moving the scope. Extra care should be taken to 
insert these instruments under vision and keeping them under vision at all times of 
the surgery. Use of electroprobes mandates the same precautions taken during the 
use of electricity in any other surgical procedure. Nonelectrolyte solutions used to 
distend the uterine cavity, for use of monopolar energy sources, require extreme 
caution and monitoring to prevent complications such as fluid overload and electro-
lyte disturbances. Bipolar energy sources allow the use of electrolyte solutions 
which are comparatively safer.

Fig. 1.7 Sheaths with 
working channel instruments 
size 5 Fr (Courtesy: Karl 
Storz)

Fig. 1.8 Semirigid 
operating instruments (5 Fr) 
such as scissors, biopsy and 
grasping forceps, palpation 
probe, bipolar dissection 
electrode, and bipolar ball 
electrode (Courtesy: Karl 
Storz)

M. Kaur and B. John
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1.4.8  Morcellators

These are suction, mechanical or electrical energy-based, tubular cutting system 
developed to overcome disadvantages of the electrical energy-based resectoscopes 
(Fig. 1.9). On the basis of acknowledged limited information from the Review of the 
Manufacturer and User Facility Device Experience database, it is evident that 
although life-threatening complications such as fluid overload, uterine perforation, 
and bleeding occur less frequently, the data is limited and further research is recom-
mended [23].

1.4.9  Laser Devices

Laser is used in hysteroscopic procedures as it is precise and can be used with elec-
trolyte solutions. Various lasers such as the Nd-YAG, KTP-532, Argon, and tunable 
dye lasers have been used in treating different kinds of intrauterine conditions. 
However, its use is limited due to its technicality, cost implications, and the avail-
ability of bipolar energy-based resectoscopes.

1.4.10  Recording Devices

A wide array of devices for recording of both images and video are available now. 
Although they are optional, they are recommended from a medicolegal point of 
view. They aid in the process of patient counseling as well as serve as invaluable 
proof and documentation should any complication occur. Many surgeons also 
review their own videos, which helps in the process of research, learning, and refin-
ing skills. Record keeping is also important should a medicolegal case arise in the 
future. A multitude of compact systems for recording, transferring, printing, and 
storage are available commercially (Fig. 1.10).

Fig. 1.9 Intrauterine 
BIGATTI shaver 
(Courtesy: Karl Storz)
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1.5  Distension Media

Panoramic view of the uterine cavity and the cervical canal need distension by a 
transparent medium. Distension media could be either gas or liquid.

1.5.1  Gas Media

Carbon dioxide is the most commonly used gas medium, and it is relatively safe 
since it is a product of the respiratory chain and easily absorbed. Its refractive index 
is 1, essentially equivalent to air. However, care should be taken to restrict the flow 
rate to <100 mL/min with the help of a special Hysteroflator, which has a maximum 
flow rate of 100 mL/min. Most hysteroscopy examinations can be performed at a 
flow rate of approximately 30–40 mL/min, with the intrauterine pressure at approxi-
mately 60–70 mmHg. Using a Laparoflator, which typically uses higher pressures 
and flow rates that are suitable for laparoscopy, is dangerous as it increases the risk 
of complications such as embolism and trauma.

1.5.2  Liquid Media

Liquid distension media-based hysteroscopy is preferred over gas-based hyster-
oscopy due to better visibility, less leakage through the tubes, less distortion of 
the pathologies, lower glare of the light, and reduced risk of embolism. Liquid 

Fig. 1.10 AIDA recording 
system (Courtesy Karl Storz)
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media can be either electrolyte (lactated Ringer’s or 0.45% and 0.9% normal 
saline solutions) or nonelectrolyte. Nonelectrolyte solutions may be either low-
viscosity (glycine 1.5%, sorbitol 3%, or mannitol 5%) or high-viscosity (Hyskon 
high-molecular-weight dextran) fluids. An ideal medium should be isotonic, 
making it non-hemolytic and transparent, allowing ample visualization, and 
should be rapidly cleared from the body with no scope of toxicity or allergic 
reactions.

1.5.2.1  Aqueous Electrolyte Solutions
Aqueous Electrolyte Solutions such as physiological or 0.45% saline and lactated 
Ringer’s are usually used for diagnostic hysteroscopy. Operative procedures using 
mechanical tools, laser, or bipolar current allow the use of such solutions. The pres-
ence of electrolytes in the media makes the procedure safer and reduces the risk of 
hyponatremia in case it is excessively absorbed. It is important to bear in mind that 
excessive absorption of saline (>1.5–2 L) may still produce pulmonary edema, and 
caution needs to be exercised.

1.5.2.2  Nonelectrolyte Solutions
Nonelectrolyte solutions with low viscosity, such as 1.5% glycine solution, 3% 
sorbitol, and 5% mannitol, and fluids with high viscosity, such as high-molecular- 
weight dextran, are used for operative hysteroscopy when monopolar electric 
current is required, since they are electrolyte-free. The quantity of fluid instilled 
and recovered should be carefully monitored and calculated in order to estimate 
the amount of fluid absorbed by the body, so that complications such as hypona-
tremia and other electrolyte imbalance can be prevented. Usually the acceptable 
fluid deficit should not be more than 1000–1500  mL in patients with normal 
cardiovascular function and not more than 750 mL in patients with compromised 
cardiovascular function. If the deficit crosses the safe limits, the procedure should 
be terminated and appropriate safety measures be taken immediately. Plastic 
pouches or modified drapes can be used to measure the output in low-resource 
settings where fluid management systems which automatically calculate such 
fluid deficits are not available. The factors affecting intravasation of liquid dis-
tension media are the intrauterine pressure, length of surgery, and the surface 
area of surgery.

A recent meta-analysis suggests that normal (0.9%) saline may be superior to 
CO2 as a distension media in diagnostic hysteroscopy, although the authors recom-
mend more randomized studies before guidelines can be formulated [24].

1.6  Fluid Management Systems

Uterine walls are thick and in apposition with each other, and therefore a positive 
pressure is required for its distension, unlike the urinary bladder which has thin, 
easily distensible walls. Moreover, the uterus is in direct communication with the 
peritoneal cavity through the fallopian tubes, and therefore leakage of fluid into the 
abdomen is possible.

1 Introduction and General Principles of Hysteroscopy



12

Gravity is not sufficient to create the positive pressure required to distend the 
uterine cavity adequately, and mechanical pumps are required for the purpose. The 
pumps maintain constant intrauterine pressures by varying the distention fluid flow 
rate (Fig. 1.11). The goal is to use the lowest possible intrauterine pressure, which 
is around 40–80 mm of Hg in order to achieve adequate visualization of the uterine 
cavity. As the intrauterine pressure exceeds the mean arterial pressure, the risk of 
medium absorption increases. Newer devices measure the fluid pressure and the 
flow rate and allow limiting the intrauterine pressure. Higher filling pressures are 
associated with higher pain scores in office hysteroscopy, while lower filling pres-
sures may affect the visibility. These systems are costly, but they allow uterine dis-
tension in a controlled manner, especially for operative procedures.

1.7  Electrosurgery in Hysteroscopy

Innovations over the last several decades, such as newer generators, return electrode 
monitoring, specialized electrodes, etc., have dramatically increased the efficacy 
and safety of electrosurgery in hysteroscopy. Two types of circuits are routinely 
employed for surgeries. In the monopolar circuit, current passes from the generator 
to an active electrode and returns from the surgical site through the patient. However, 
in a bipolar circuit, there is a return electrode adjacent to the active electrode which 
facilitates current flow without any major flow of current through the patient.

The relative non-conductive nature of the distension media increases impedance, 
which necessitates a high voltage for initiation. Hence, the electrosurgical units require 
a higher peak voltage, and the surgeon and assistant should be well-versed with the 
electrosurgical unit settings needed for various operative hysteroscopic procedures.

1.7.1  Monopolar Currents

Monopolar currents generated by high-frequency generators can be used for cutting 
and coagulation (Fig. 1.12). In order to avoid damage to the adjacent organs, the 
lowest possible power settings are recommended.

Fig. 1.11 Hamou Endomat 
fluid management system 
which can be used for both 
hysteroscopy and laparos-
copy by changing the 
irrigation sets (Courtesy: 
Karl Storz)
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1.7.2  Bipolar Energy

Bipolar energy-based resectoscopes became available only more recently (Fig. 1.13). 
They can be used with electrolyte solutions making them much safer [25]. The 
bipolar system consists of a bipolar electrical generator and electrodes of various 
types which provide controlled tissue removal by vaporization. Each electrode has 
an active point at the tip and a return electrode at the shaft, and therefore, collateral 
damage is very minimal.

1.8  Sterilization

After use, the telescope, sheath, and the instruments need to be rinsed, washed, and 
dried thoroughly with care especially while cleaning the internal channels. Ancillary 
instruments are extremely fragile and delicate and therefore require great attention 
during cleaning. Sterilization of the instruments can be done using glutaraldehyde 
(>2.4% concentration, for at least 10 h), which is the most commonly used tech-
nique as it is cheap and easily available, overnight gas ethylene oxide (ETO) steril-
ization (at least for 15 h), or hydrogen gas plasma (50 min cycles). All microorganisms 
and spores are destroyed by these methods.

Fig. 1.12 Monopolar and 
bipolar generator (Courtesy 
Karl Storz)

Fig. 1.13 Bipolar resecto-
scopes (Courtesy: Karl Storz)
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Most metallic parts can be autoclaved, but telescopes and plastic-coated parts 
cannot be autoclaved. Telescopes need to be handled with care, and one should 
avoid dropping and bending of instruments during sterilization. After removing 
from the chemical disinfectant, using the recommended duration and concentration, 
the scopes need to be rinsed with sterile water, dried, and then stored. In between 
two procedures, disinfection of the scopes can be done by immersion in glutaralde-
hyde (>2% concentration, for a minimum of 20–45  min). The drawback is that 
bacterial spores are not destroyed. A comparison of the most commonly employed 
methods of sterilization is given in the table below (Table 1.1).

1.9  Training

Although diagnostic hysteroscopy is relatively safe, operative hysteroscopic proce-
dures should be performed in well-equipped operating rooms, by experienced oper-
ators in order to reduce the risk of complications. Since very few academic programs 
for ObGyn residents incorporate hysteroscopic training in their curriculum, most of 
the practicing gynecologists rely on short programs for acquiring skills, leaving 
room for complications when complex surgeries are attempted.

A variety of surgical simulators and training devices are available to assist sur-
geons in learning and practicing the technical skills needed for conducting hyster-
oscopy. Virtual reality simulators are limited by their cost. It is also important to 
understand the assembly/disassembly of equipment, basic principles of electrosur-
gery, as well as the principles related to the safe use of distension media.

Table 1.1 Comparison of the commonly used sterilization methods

Method Benefits Drawbacks
Steam – Nontoxic

– Penetrates lumens
– Rapid cycle time

–  Not for heat-sensitive 
instruments

– May induce rust
–  Microsurgical instruments get 

damaged with repeated exposure
Hydrogen 
peroxide gas 
plasma

– Shortest cycle time
– Best for heat-sensitive equipment
–  Equipment is easy to install and 

monitor and uses electrical outlet only
– No aeration time
– Leaves no tissue residue
– Environment friendly

– Linens cannot be processed
–  Restrictions based on length and 

diameter of equipments
– Requires synthetic packaging
– Small chamber size

Glutaraldehyde – Numerous studies on its use
– Compatible with most materials
– Inexpensive

– Slow microbicidal activity
– Pungent and irritating odor
–  Coagulates blood and fixes 

tissue to surface
ETO gas 
sterilization

– Penetrates lumens
– Easy to install
–  Compatible with most medical 

equipment

–  Toxic, inflammable, and 
carcinogenic

–  Aeration time to remove  
residue

– Lengthy cycle
– Small chamber size

M. Kaur and B. John
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Three levels of hysteroscopy training are described, based on the complexity of 
the procedure and skill required (Table 1.2) [26].

Key Points

 1. Hysteroscopy has evolved into a gold standard technique for visualization and 
treatment of all intracavitary abnormalities.

 2. Cervical ripening with misoprostol allows easy insertion of scopes in office 
hysteroscopies.

 3. Normal saline is preferable to carbon dioxide as a distension medium.
 4. Electrolyte solutions are safer but allow electrosurgery with bipolar energy 

source only.
 5. Adequate distension and visualization of uterine cavity occurs with intrauterine 

pressures ranging from 40 to 80  mm of mercury, and intrauterine pressure 
should not increase beyond the mean arterial pressure.

 6. Monopolar resectoscopes need nonelectrolyte solutions as well as vigilance on 
fluid deficit.

 7. Hysteroscopic morcellators have a significant learning curve for regular usage.
 8. Fluid management systems allow cavity distension in a controlled manner, 

especially for operative hysteroscopies.
 9. Glutaraldehyde is the most commonly used, and hydrogen peroxide gas plasma 

is the best method for sterilization of equipment.
 10. Hysteroscopic operative procedures need a good level of training and should 

not be attempted by inexperienced surgeons.
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2Anesthesia for Hysteroscopy

Amitabh Dutta

Hysteroscopy is an essential intervention dealing with surgical, diagnostic, and pro-
cedural management of gynecology and fertility sciences. With continuous develop-
ment, hysteroscopy, an otherwise minor procedure, has evolved considerably, and 
now its indications include an expansive mandate (Table 2.1) [1, 2]. Though gener-
ally a short-duration procedure, hysteroscopy intervention is as contentious and 
complex as it may be, especially on account of the intended outcome as well as the 
anesthetic implications therein. Over and above the procedural intricacies of the 
operation, anesthesia management of hysteroscopy subsumes equal importance and 
must be approached in a methodical manner [3].

2.1  Anesthesia Management for Hysteroscopy

Per se, a hysteroscopy procedure can be undertaken under any kind of anesthesia, 
i.e., general anesthesia (GA) or local anesthesia (LA), or a range of central neuraxial 
blockade options. While an understanding and non-anxious patient may agree to 
hysteroscopy under pharmacologic sedation and LA administered by the gynecolo-
gist, majority prefers a GA technique to ward off fear, procedure-related pain, and 
stress due to anticipation of the expected outcome; to cope with alien operating 
room (OR) environment; and to sleep through the procedure. Irrespective of the 
anesthesia type the patient opts for, there are several implications that need specific 
attention [3, 4].
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2.1.1  Implications Due to Patient Factors

2.1.1.1  Preoperative Preparation and Fasting Status Management
Typically, hysteroscopy procedures are listed on the forenoon list on a day care 
basis. Patients are advised to come in the morning directly from the home on an 
empty stomach. These procedures are performed early in the day so as to avoid 
uncomfortable situations, such as over-fasting, dissatisfaction with prolonged wait 
for a small procedure, hypoglycemia and electrolyte imbalance, the problems of 
unscheduled overstay, and delayed hospital discharge.

General preparation includes antianxiety medication in the morning of sur-
gery, and continuing on with regular treatment, the patient may be prescribed for 
coexistent medical problems. The patient posted for surgery the next morning 
ought to be fasted for hysteroscopy and anesthesia. Despite abundance of pre-
vailing fasting guidelines [5, 6], more or less, a patient electively posted for 
surgery must be adequately fasted to solid food intake (6  h or more), liquids 
(more than 4 h), and clear fluids (3 h). Patients who visit hospital for hysteros-
copy on a day-case basis should be advised to come to the hospital in time to 
avoid difficulties arising out of hunger due to unaccustomed over-fasting, anxi-
ety, hemodynamic over-response to anesthetics, acidity, and having to go back 
home late in the evening.

2.1.1.2  Coexisting Illness(s)
Patients undergoing hysteroscopy may range from young adults to elderly females. 
Any patient may be in receipt of medication(s) for comorbidities other than the 
hysteroscopy indication itself. Patients belonging to the older age group, especially 
around menopause, may have an associated systemic medical illness that can influ-
ence anesthesia and/or the outcome of hysteroscopic evaluation/intervention. 
Therefore, proactive management and optimization of coexisting systemic illness 
before receiving anesthesia and undergoing hysteroscopy are keys to positive/

Table 2.1 Indications for 
hysteroscopy

Operative hysteroscopy
  Polyps, fibroid excision
  Adhesiolysis/Asherman syndrome
  Endometrial ablation/biopsy
  Uterine septum resection
Diagnostic hysteroscopy
  Analysis of uterine lining
  Assessment of abnormal bleeding
  Identification of the septum, malformed uterus
Hysteroscopy for specialized Intervention
  Evaluation for in vitro fertilization (IVF)
  Fallopian tube morphology analysis
Emergency hysteroscopy
  Unaccounted bleeding per vagina/polymenorrhea
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intended outcome [6]. The most common diseases that afflict women of this age 
group (40–80 years) are hypertension, diabetes, and hypothyroidism, in that order. 
The hypertensive patients on prescription treatment should be advised to take 
morning dose of antihypertensive(s) to avoid intervention-related hypertensive 
response and possible increase in surgical bleeding that hampers endoscopic visu-
alization and the hysteroscopy management. Patients who are incidentally detected 
with increased blood pressure for the first time or those who have an erratic history 
of drug consumption should be reevaluated. Those with presence of other systemic 
disease as well or are of old age should proceed to specific cardiology evaluation 
along with other specialty consultation if required. Patients with diabetes mellitus 
should undergo careful preanesthetic evaluation with the most recent reports detail-
ing the metabolic profile (fasting, random, and fasting blood sugar; glycosylated 
hemoglobin). The anesthesiologist should refer them to dedicated endocrinologist 
for further assessment in case of blood sugar non-control, adverse metabolic status, 
and sign/symptoms of osmotic derangement like polyphagia, polyuria, or polydip-
sia. The diabetic patients and their attendants should be advised to reach the OR 
early on the day of surgery, and preferably get the hysteroscopy done as a first case, 
so as to resume oral intake early after the surgery is over. Patients are to be strictly 
advised to omit/stop the morning dose of oral hypoglycemic agents in order to 
decrease the likelihood of unanticipated/precipitant fall in the normal blood sugar 
levels in the perioperative period. For those afflicted with hypothyroidism, the 
patient may be advised to take the morning dose of supplemental thyroid drugs. In 
all of the aforementioned diseases, the patient should present them to anesthesiolo-
gist with a complete battery of the most recent laboratory test reports (within a 
month of surgery) and communicate clearly about the history and current control. 
Recently, the problem of obesity has become common among patients of the 
younger age group coming for hysteroscopy. Commonly, the obesity is associated 
with any of the above metabolic or endocrinology ailment. Patients with obesity 
may require acute attention for they pose problems during anesthesia, positioning 
for hysteroscopy, and recovery. A thorough assessment is required to identify the 
presence of obstructive sleep apnea (OSA). If OSA is present, appropriate mea-
sures are proactively taken in order to avoid problems that delay postoperative 
recovery. Over and above the uncontrolled systemic diseases the patient may be 
having, absolute contraindications for hysteroscopy should always be considered 
(Table 2.2).

In view of the above stated, the choice of anesthesia technique and application 
approach needs to be individualized on a case-to-case basis.

Table 2.2 Contraindications 
for hysteroscopy

• Patient refusal
• Active/ongoing infection
• Allergic to irrigation fluid
• Acute pelvic trauma
•  Advanced cancer (endometrial, cervical, uterine, fallopian 

tube)

2 Anesthesia for Hysteroscopy
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2.1.2  Implications Specific to Anesthesia Management

2.1.2.1  Choice of Anesthesia
The management of anesthesia depends greatly on the indication for which hyster-
oscopy is being planned. While a general “SAFE” (short-acting drugs and fast 
emergence) approach to anesthesia is highly desirable, appropriate selection of 
anesthesia technique is important for patient safety and quality-of-anesthesia care.

On one hand, for diagnostic hysteroscopy, where the only problematic step during 
the procedure comprises of dilatation of cervix and the passage of hysteroscope into 
the uterine cavity, usually, a balanced combination of pharmacological sedation [7] 
and local analgesia (e.g., trans-cervical lidocaine instillation) [8] suffices. A typical 
analgo-sedation regimen for outpatient anesthesia for hysteroscopy includes intrave-
nous fentanyl 1–2 μg/kg followed by short-acting benzodiazepine midazolam 0.5–
1.0  mg. It is to be noted that that order is followed; otherwise if the patient is 
administered midazolam first, there is a likelihood of uncomfortable dysphoria. On 
the other hand, even for diagnostic utero-endoscopy in patients with infertility, full 
general anesthesia (GA) is advised in order to achieve accuracy with the technique 
and for helping the pent-up and anxious females who are already constrained with 
the burden of successful outcome. In case of hysteroscopy procedure that involves 
operative intervention, such as polypectomy, endometrial biopsy, adhesiolysis, or 
when hysteroscopy is combined with laparoscopy, a run-of-the-mill endotracheal 
GA is instituted. Hysteroscopy is usually a short procedure, and hence short-acting 
drugs are employed for GA such that they get eliminated rapidly and the patient 
becomes discharge-ready and street fit early. Propofol-based total intravenous anes-
thesia (TIVA) technique is commonly employed without the use of any neuromuscu-
lar blockade. A standardized routine for administering GA for hysteroscopy involves, 
in this order: fentanyl citrate 1–2 μg/kg, induction of anesthesia with propofol 1.5–
2.5 mg/kg, and maintenance of anesthesia with either inhalation technique (sevoflu-
rane/desflurane in oxygen-air mixture) or propofol infusion (TIVA technique) titrated 
to keep adequate anesthesia depth as measured with EEG-based monitoring system 
(e.g., bispectral index monitoring). If the operative hysteroscopy is anticipated to be 
of long duration or requires the patient to be absolutely still for fine surgical manipu-
lations, then a relaxant is administered. Atracurium besylate (0.5 mg/kg), a short-
acting skeletal muscle relaxant, is preferred for the above stated purpose.

Central neuraxial anesthesia, including spinal anesthesia, an epidural, or a com-
bined spinal-epidural block, can be considered as sole anesthesia option for patients 
who refuse to consent for either LA or GA and have coexisting systemic illness that 
precludes administration of GA and in emergency situation when the patients are 
not adequately fasted to receive GA safely. However, two important aspects have to 
be settled before opting for neuraxial blocks, i.e., the patient should not be having 
preexistent clinical dysautonomia that brings about wide fluctuations in blood pres-
sure and preferably possess intact coagulation profile (normal bleeding/clotting 
time). Spinal anesthesia is the preferred neuraxial technique employed for hysteros-
copy procedure, and the LA drug (bupivacaine heavy 0.5%) has to be used selec-
tively (5–10 mg with or without fentanyl 20–25 μg) to ensure adequate level of 
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sensory analgesia and also to gain quick recovery [9]. It is important to bear in mind 
that for both adequate intensity of spinal block effect in the pelvic region of interest 
to the gynecologist and hemodynamic stability during the hysteroscopy procedure, 
the spinal should be administered in sitting position. Common problems following 
spinal anesthesia, such as post-dural puncture headache [10], lower limb paresthe-
sia, and neck stiffness, must be explained to the patient at the time of obtaining 
informed consent. In case these complications are present, the patient should be 
reassured and the problem managed as per related guidelines.

The use of LA drugs (bupivacaine, ropivacaine, lidocaine) should be avoided in 
patients with a history of known allergy. Even when used for surface anesthesia of 
for spinal anesthesia, the LA drug allergy and its catastrophic events must be kept in 
mind, and the standby emergent care kept ready. Ideally, each episode of LA drug 
administration should be preceded by allergy elicitation tests.

2.1.2.2  Airway Management
Whenever GA technique is selected for a hysteroscopy intervention, it is imperative 
to use an airway conduit that is safe and does not interfere with hysteroscopy itself 
or the post-procedure patient recovery. It is advisable to use endotracheal anesthesia 
always because of the safety and consistency of performance it proffers. However, 
due to advent of an array of supraglottic airway devices, such as laryngeal mask 
airways (LMA: ProSeal, Classic, I-gel, Baska), which are propagated for its utility 
in decreasing postoperative sore throat, are easy to place and remove, do not need 
that much expertise, and are disposable, many centers have modified their guide-
lines to include them in the armamentarium on a regular basis. However, the author 
is wary of its potential for lack of safety on account of inability to preclude pulmo-
nary aspiration of gastric contents. Also, when compared to endotracheal tube air-
way control, the supraglottic airway devices are often inconsistent in terms of 
intraoperative mechanical ventilation performance. Sometimes, for a very short 
hysteroscopy procedure, inhalation GA can be administered for an adequately 
fasted patient with a fitting facemask as airway conduit. One must always remember 
though, in any case, the anesthesiologist should be trained and experienced to gain 
control with full GA with tracheal intubation.

2.1.3  Implications Arising Out of Hysteroscopy Procedure

2.1.3.1  Patient Positioning for Hysteroscopy
Typically, the patient undergoing hysteroscopy needs to be positioned in lithotomy/
extended lithotomy position so as to facilitate access to the pelvis and conduction of 
hysteroscopy [11]. Lithotomy position, an apparently easy position to achieve once 
the patient is under GA, has its own share of problems: like, nerve damage/stretch 
neuropraxia (posterior tibial nerve, popliteal nerve, and lateral cutaneous nerve of 
thigh), pressure sores (gluteal, sacral, thigh), deep vein thrombosis, and postopera-
tive sacroiliac and back pain. Therefore, diligent patient positioning is an absolute 
prerequisite before hysteroscopy can even begin. Appropriate padding of pressure 
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sites, such as under the knee, calves, buttocks, and ankles, is the key to avoid 
uncalled problems. In case neuropraxia or peripheral neuropathy has happened, a 
thorough neurologic evaluation, pharmacologic management, and postsurgery reha-
bilitative physiotherapy are required till adequate recovery is attained. An important 
add-on to placing the patient in lithotomy position is that, not uncommonly, they are 
also made to position in Trendelenburg or the reverse-Trendelenburg position. If 
that is the case, the complete gamete of physiologic implications of positioning 
becomes active and must be handled with extraordinary care.

2.1.3.2  Intrauterine Space Creation for Endoscopic/Surgical 
Instrument Manipulations

Often, continuous intrauterine irrigation with fluid is utilized to open up the uterine 
space, to improve overall vision, and to facilitate diagnostic and operative actions of 
the gynecologist. Different types of fluids are used (Table 2.3), which are selected 

Table 2.3 Distending media for hysteroscopy [12]

Media Advantages Disadvantages
Gaseous
• Carbon dioxide (CO2) 

[13]
• Almost none • Frequent blockade of endo-vision 

by blood/endometrial debris
• Low volume CO2 can induce 

cardiovascular collapse
• Requires special insufflation unit
• Can be used for diagnostic 

hysteroscopy only
• Postoperative pain, vasovagal 

episodes
Fluids
• High-viscosity fluid [14] 

(e.g., 32% dextrose  
70 in 10% glucose)

• Immiscible with blood
• Allows uterine cavity 

evaluation even in 
presence of bleeding

• Hyperosmolar, cannot use volume 
>300 mL

• Propensity for fluid overload high
• Tendency to “caramelize” on 

equipment leading to damage, 
precludes use with flexible 
hysteroscope

• Anaphylaxis with dextran 70 not 
uncommon (incidence 1:821) [15]

• Low viscosity fluids
▪ Electrolyte-free  

 3% sorbitol 
 1.5% glycerine 
 5% mannitol 
 3% sorbitol + 0.5% 
mannitol

▪ Excellent visibility • Reduction in serum osmolality
• Hyponatremia by osmotic diuresis
• Hyperammonemia with CNS 

consequences

▪ Electrolyte Plus 
0.9% normal saline  
[13]

▪ Isotonic media
▪ Does not lead to 

hyponatremia
▪ Can use bipolar 

energy system

• Not suitable for use of energized 
monopolar cautery radiofrequency 
generator system
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on the basis of the electrolyte content, osmolality, and viscosity [12]. It is essential 
that an electrolyte-free irrigation fluid be used for surgical hysteroscopy. It is also to 
be noted that high driving pressures (80–150 mmHg) are necessary to distend the 
thick-walled uterus [3]. Distending media can either be gas (CO2) or fluid.

It is very important that the anesthesiologist be wary of the type of fluid, volume/
rate of fluid in the intrauterine cavity at the time of hysteroscopy, and intrauterine 
pressure created due to fluid irrigation. As a rule, the set limits for parameters indicat-
ing safety of irrigation fluid management should be adhered to. Most importantly, the 
patient should be closely monitored for any hemodynamic change (in case of GA), 
alteration in neurologic status (if the patient is under LA or spinal anesthesia) to detect 
uterine perforation early. Finally, the temperature of the irrigation fluid must be kept 
close to the body temperature lest it may cause hypothermia and delayed recovery (if 
the fluid is cold) or uterine mucosa burn (in case the fluid warmer than body tempera-
ture). Further, the anesthesiologist should be prepared to manage (1) fluid overload-
induced pulmonary edema, (2) hypothermia, and (3) dys- electrolytemia. In view of 
the above, all throughout the hysteroscopy procedure, communication with the oper-
ating gynecologist becomes very important so as to avoid or intervene early.

2.1.3.3  Managing Endoscopic Vision Inside the Uterus
Maintenance of a clear endoscopic vision is vital to efficient and effective hystero-
scopic manipulation. Many methods are used but have their own problems. If hot 
water is used to clean the distal scope lens, then one should be careful that upon 
reentry, the hot tip can cause trauma to the uterine mucosa. If glutaraldehyde solu-
tion is used, then allergic consequences should be kept in mind. Irrigation fluid 
should be turned over continuously, especially during surgical hysteroscopy.

2.1.3.4  Use of Energized Equipment
Modern-day resectoscopes are endo-luminal surgical systems comprsing of an endo-
scope, an inflow/outflow sheath for irrigation fluid, and an interface electrode that is 
connected to a electrosurgical/radiofrequency generator. Whereas a monopolar RF 
system is not compliant with electrolyte irrigation solutions as they conduct electric-
ity, bipolar RF systems are costly and not in common use [16]. Operative hysteros-
copy involves the use of a host of energized-tip equipment to facilitate cutting and 
coagulation. In this regard, the anesthesiologist must be aware of the electrical safety 
issues with the use of such devices and take preparatory actions to prevent them.

2.1.3.5  Management of Combined Hysteroscopy-Laparoscopy
Not uncommonly, the patients undergo laparoscopy and hysteroscopic evaluation 
together, especially in infertility cases. While the laparoscopic vision enables physi-
cians to note the dye-spill form the fallopian tubes to assess patency, the hystero-
scopic assessment helps one to categorize fibroids of the uterus more accurately. In 
either case, decision for corrective action can be taken more effectively. When com-
bined hysteroscopy and laparoscopy are undertaken, the anesthesiologist should 
take appropriate care to entertain implications of carbo-peritoneum and intrauterine 
irrigation on patients’ physiology.
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2.2  Complications of Hysteroscopy [17, 18]

2.2.1  Intrauterine Bleeding

Largely, hysteroscopy is a minor procedure that does not lead to major bleeding. 
However, since the uterus is a well-perfused organ, during operative resection of 
endometrium and deeper layers, there is a likelihood of opening up of venous sinuses 
and active arterial bleeders. Operative hysteroscopy may result in bleeding that does 
not always require a counterresponse (e.g., transfusion of blood) and may still pose 
problem. First, there may be difficult-to-maintain endoscopic vision- hampering sur-
gery; second, active bleeding, which attains significance under magnified endoscopic 
vision, can create panic among the gynecologists who then resort to unscrupulous 
actions resulting in more trauma and excessive use of energized-tip equipment. Both 
of them are a perfect recipe for disaster that may include more bleeding, uterine 
perforation, uncalled blood transfusion, etc. Typically, bleeding during operative 
hysteroscopy can be contained by waiting, stopping irrigation, and applying mechan-
ical plugs (gel-foam, surgical, fibrillar filaments) and pharmacologic antibleeding 
agents (e.g., tranexamic acid) [19]. The operating gynecologist should lower the irri-
gation pressure, so that active bleeders can be identified and coagulated.

2.2.2  Uterine Perforation

The incidence of uterine wall perforation during hysteroscopy is 0.8% [20]. 
Hysteroscopy by itself is a procedure that requires careful and focused conduct. 
Perforation of uterine wall can happen due to mechanical perforation with the instru-
ment/endoscope, increased irrigation fluid pressure, overzealous attempts for thick 
biopsy specimen retrieval, overzealous attempts to remove a large myoma and, some-
times, going through a wall defect taking it to be fallopian tube opening. Since the 
weakest part of uterus is the fundus, perforation most commonly occurs at fundal site. 
If the operating gynecologist sees a yellow hue during hysteroscopy, then it is the 
omentum and indicates perforation. This diagnosis is to be ruled out before proceeding 
further. If the patient is under LA or spinal anesthesia, she may complain of sudden 
lower abdominal pain, nausea, irritability, or hemodynamic depression. For patients 
under GA, the anesthesiologist must concentrate on the video display of intrauterine 
cavity continuously and also be on the alert to pick up signs of uterine perforation. If 
uterine perforation is confirmed, a general surgeon may be called to assess the extent 
of damage to the uterus and/or urinary bladder and also the lower intestinal system.

2.2.3  Fluid Overload

The incidence of fluid overload during hysteroscopy ranges from 0.1% to 0.2% 
[17, 18], and fluid overload with consequent hyponatremia and hypoosmolality 
occurs in up to 6% of cases undergoing a surgical hysteroscopy procedure [21]. 
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Typically, fluid overloading mimics the situation that the anesthesiologists 
encounter during transurethral resection of prostate (TURP) gland. However, 
there are few differences to consider; first, compared to the urinary bladder, the 
uterus is smaller in size, thick-walled, and relatively indistensible. Second, as 
opposed to TURP, saline irrigation is employed for non-operative hysteroscopy, 
and therefore, even with fluid overload, hyponatremia is seldom an issue. Third, 
higher irrigation pressures (80–150  mmHg) are required to distend the uterine 
cavity [3]. Fourth, because female steroids (estrogen) inhibit Na+/K+-ATP pump, 
premenopausal women are 25 times more likely to die or suffer from permanent 
brain damage following development of hyponatremic encephalopathy than their 
men undergoing transurethral resection of prostate (TURP) [22]. Therefore, hypo-
natremia management is to be critically considered each time irrigation solution 
without electrolytes is used for operative hysteroscopy. Interestingly, fluid over-
load has been reported even with use of low-volume irrigation fluid. There may be 
dysfunctional outflow irrigation channel that reduces fluid turnover. Also, there 
may be an opened up sinus which absorbs fluid rapidly under high distension 
pressure hysteroscopy. There are many ways that fluid overloading with distend-
ing fluid can be prevented (Table 2.4). The anesthesiologist should be geared up 
to treat fluid overload leading to congestive cardiac failure and pulmonary edema 
that ensues following large-volume hysteroscopy. The fluid overload treatment 
includes head-up position, dangling lower limbs, Lasix (40 mg), and morphine 
sulfate (15 mg). The hysteroscopy procedure must be abandoned at the earliest 
and the patient moved to intensive care for elective mechanical ventilation and 
continual management.

1. Maintaining intrauterine distension pressure
– Gravity system of irrigation: Fluid hung 1–1.5 m above 

the uterus level
– Distension pressure: 80–150, preferably, below resting 

mean blood pressure of patient
– Controlling pressurized delivery system (pressure cuff 

around the fluid bag)
– Monitoring and adjusting infusion pump pressure

2. Reducing systemic absorption of the distending fluid 
media
– Reducing volume of irrigation fluid
– Administration of gonadotropin-releasing hormone 

(GnRH) analogues [23]
– Injection of dilute vasopressin (8 mL 0.05 U/mL) into 

the cervix [24]
3. Advocating staged surgery if operative intervention is 

getting prolonged
4. Use of intrauterine RF vaporization electrodes [25], 

intrauterine morcellator [26]

Table 2.4 Measures to avoid 
fluid overload
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2.2.4  Venous Air Embolism (VAE)

Since irrigation fluids and gases are administered with higher distension pressures to 
mitigate the impedance of a thick uterine wall, there is a possibility that sinuses may 
open up and gas/air can get into them [27, 28]. Therefore, it is extremely important 
to de-air the irrigation system lest the dead space air gets into systemic circulation 
through opened up sinuses. This situation, although rare, is a possibility during oper-
ative hysteroscopy involving fibromyoma excision. Therefore, a high degree of sus-
picion must be maintained to identify this early and to take emergent treatment 
actions. Further, the anesthesia technologist must be well-trained to avoid the situa-
tion where irrigation fluid bottle gets emptied without getting noticed. This is another 
potential source of VAE in patients undergoing hysteroscopy. In this regard to VAE 
diagnosis and effective management (central venous line insertion, patient position-
ing), endotracheal GA with end-tidal carbon dioxide monitoring is advantageous.

2.2.5  Deep Vein Thrombosis (DVT)

Due to the presence of a host of factors (estrogen, obesity, lithotomy position, use 
of anticoagulants to control bleeding during surgery) in females undergoing hyster-
oscopy procedure, DVT possibility cannot be ruled out. Therefore, proactive DVT 
prophylaxis is desirable. Preoperative application of mechanical insufflation device 
to the legs, keeping knees slightly flexed with padding under the knees, and pharma-
cologic cover (low molecular weight heparin administered the evening before) are 
keys to successful prevention of a DVT event [6].

2.3  Postanesthesia Recovery, Analgesia, and Hospital 
Discharge Management

It is imperative that use of short-acting and quick elimination anesthetic drugs 
would hasten emergence and recovery from anesthesia. However there are certain 
caveats to consider: first, women with a host of associated systemic illnesses and 
hormone therapy are more likely to suffer from postoperative nausea and vomiting 
(PONV). Therefore, a proactive approach to prevention and treatment of PONV is 
advisable, which may include preoperative pro-kinetics (per oral metoclopramide 
10 mg and/or ranitidine 150 mg an hour before surgery) agents and antiemetic med-
ications for the postoperative episode (intravenous dexamethasone 4 mg, ondanse-
tron 4 mg). Second, the other potential problem after hysteroscopy is pain. Typically, 
the postoperative analgesia used for patients of hysteroscopy should be devoid of 
hangover, respiratory depression, or sedation [29]. In order to achieve a pain-free 
alert patient status, multimodal nonsteroidal analgesics (NSAIDs) (intravenous 
diclofenac 75 mg), paracetamol (intravenous, 1.0 g over 20 min), selective serotonin 
receptor uptake inhibitors (intravenous tramadol 100  mg), etc. In addition, the 
author administers microdose of midazolam (intravenous, 0.25  mg bolus) 
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immediately following analgesic agent to minimize neuroplasticity that may trouble 
patients with pain when they reach home.

Over and above the responsive management to PONV and pain, close monitor-
ing of patient’s hemodynamics, oxygen saturation, respiration, level of conscious-
ness, and ability to pass urine is required. Urine output monitoring is essential if 
large-volume irrigation is utilized and if patient has a pre-existing cardiac or respi-
ratory ailment, is postmenopausal, or is on long-term hormone therapy. Early recov-
ery lasting 6 h is crucial to the first phase of hospital discharge because only after 
that the patient may be relegated to step-down recovery. While the attendants can 
visit their patients here, the monitoring is continued. Of the several discharge crite-
ria which are applied to assess patient’s readiness for discharge, the postanesthesia 
discharge scoring system (PADSS score) applies for the post-hysteroscopy patients 
[30, 31]. In short, a patient who has passed urine, has taken oral liquids without any 
bloating/retching, is able to move around without orthostatic effects, and, most 
importantly, has an accompanying adult attendant can be safely discharged home.

Conclusions
Management of anesthesia for hysteroscopy remains an important responsibility 
for anesthesiologists. In order to maintain quality of overall care and secure 
safety of the patients during hysteroscopy procedure, the “absolute” (indication, 
positioning, irrigation fluid) and the “relative” (patient comorbidity, electrically 
energized equipment, complications) implications of anesthesia warrant sensi-
tive and standardized management. The options for the type of anesthesia should 
be exercised in line with nature of intervention (elective, emergent), patient’s 
choice, indication and intricacies of hysteroscopy, and the likelihood of emergent 
problems. To this effect, careful planning, immaculate conduct of anesthesia and 
hysteroscopy, the clarity of communication between anesthesiologist and the 
surgeon, and the postoperative care of the patient require consistent attention in 
detail.
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3Indications and Contraindications 
of Hysteroscopy
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3.1  Introduction

Hysteroscopy literally means visualization of the cavity of the uterus using a cam-
era. It is a very useful tool for a variety of problems presenting to a gynecologist/
infertility specialist. It can be used both for diagnostic and curative purposes. 
However, diagnostic hysteroscopy alone is not logical and should be followed by 
corrective procedures in the same sitting wherever equipment as well as technical 
expertise is available. This saves time, cost, as well as exposure to repeated anesthe-
sia. Hysteroscopic visualization is best in immediate post-menstrual period but can 
be performed in any phase of menstrual cycle (Fig. 3.1).

3.2  Diagnostic Hysteroscopy

It can be performed in two ways:

3.2.1  Conventional Inpatient Approach

Conventional inpatient approach, which is done under anesthesia, is also known 
as classic technique. It involves inserting a vaginal speculum to visualize the cervix, 
dilating the cervix with serial Hegar dilators, sounding the canal for uterocervical 
length, and then inserting the hysteroscope. Liquid distension medium such as nor-
mal saline is used to distend the cavity. This method requires general anesthesia 
since dilatation of the cervix is painful.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-10-8028-9_3&domain=pdf


32

3.2.2  Modern Office Hysteroscopy

Modern office hysteroscopy also known as vaginocervicohysteroscopy or “no- 
touch” technique uses mini hysteroscopes. The “no-touch” method is preferable for 
office hysteroscopy since speculum and dilators are not used. Hysteroscope is intro-
duced in the vaginal introitus, and a low-viscosity liquid distension medium (e.g., 
normal saline) is allowed to distend the vagina. This facilitates the direct visualiza-
tion of external cervical os and with a narrow diameter scope; uterine cavity can be 
entered without cervical dilatation. This method of office hysteroscopy requires 
skill and technique and can be performed in majority of patients without any dis-
comfort with a success rate of over 90%. However, presence of cervical stenosis is 
a contraindication to this procedure (Table 3.1).

Further advantage of office hysteroscopy is that the physical examination, trans-
vaginal scan (TVS), and hysteroscopy can be combined in one outpatient sitting. 
Immediately after the hysteroscopy, a second TVS can be performed taking advan-
tage of the intracavitary fluid for a contrast image of the uterus just like in a 
sonohysterosalpingogram.

Fig. 3.1 Panoramic view of 
uterine cavity on hysteros-
copy showing the fundus 
and ostia

Table 3.1 The major differentiating features

Conventional 
hysteroscopy Office hysteroscopy Operative hysteroscopy

Diameter of sheath 3.3–3.7 mm <3 mm 8.7 mm
Speculum Used Not required Used
Tenaculum Used Not required Used
Cervical dilatation Required Not required Required
Distension medium Low-viscosity saline Low-viscosity saline High-viscosity glycine
Anesthesia Required Not required Required
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3.3  Indications for Hysteroscopy (Table 3.2)

The major indications are described in detail as follows:

3.3.1  Space-Occupying Lesion (SOL) on Ultrasound or Filling 
Defect on Hysterosalpingography (HSG)

Such a shadow can be due to either an endometrial polyp or fibroid or intrauterine 
synechiae. Hysteroscopy remains the gold standard for diagnosis of such problems 
with an added advantage that correction can be done in the same sitting.

3.3.1.1  Endometrial Polyp
Polyps are seen as localized filling defect in the cavity on HSG and as SOL on ultra-
sound. Polyps can be functional or nonfunctional. They are also seen in patients 
receiving tamoxifen for breast cancer. On hysteroscopy, nonfunctional polyps are 
seen as white protuberances with branching fine vessels on the surface, whereas 
functional polyps are smaller and look similar to the surrounding endometrium. It 
has been found that hysteroscopic removal of polyps is far superior compared to 
blind curettage [1] as the latter can result in incomplete removal in many cases 
(Figs. 3.2 and 3.3).

Table 3.2 Indications of diagnostic and operative hysteroscopy

Indications of diagnostic hysteroscopy Indications of operative hysteroscopy
Gynecological indications
1. SOL (space-occupying lesion) on pelvic 

ultrasound or filling defect on 
hysterosalpingography

2. Abnormal uterine bleeding
3. Endometrial hyperplasia and malignancy
4. Endometrial atrophy
5. Endometrial tuberculosis
6. Recurrent miscarriage
7. Congenital uterine anomaly
8. Asherman’s syndrome
9. Post-adhesiolysis check hysteroscopy
10. Follow-up of medical or surgical treatment
11. Lost intrauterine contraceptive device (IUCD)
Indications specific to infertility
12. Unexplained infertility
13. Pre-assisted reproductive techniques (pre-ART)
14. Along with diagnostic laparoscopy for complete 

evaluation of the pelvis
15. Embryo evaluation (embryoscopy)

1. Polypectomy
2. Myomectomy
3. Adhesiolysis
4. Resection of uterine septum/

metroplasty
5. Endometrial ablation/resection
6. Cannulation of the fallopian tubes
7. Falloposcopy
8. Removal of a lost IUCD
9. Site-specific endometrial injury 

before IVF/ET
10. Treatment of cervical and 

interstitial pregnancy
11. Treatment of missed abortion/

retained products of conception
12. Tubal sterilization
13. Improving fertility of hydrosalpinx 

by blocking cornual end
14. Hysteroscopy-assisted embryo 

transfer (SEED/HEED)
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This is further substantiated by the review of literature by Salim et al. according 
to which hysteroscopic resection is the most effective management for endometrial 
polyps and allows histologic assessment, whereas blind biopsy or curettage has low 
diagnostic accuracy and should not be performed [2].

Fig. 3.2 Hysteroscopy 
picture of a fleshy polyp

Fig. 3.3 A sessile polyp on 
hysteroscopy
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3.3.1.2  Myoma
Fibroid or myoma uterus can be classified in various ways:

 1. Sessile or pedunculated as per the absence or presence of stalk
 2. According to the location with respect to cavity, they can be classified as Type 0 

(T0), Type 1 (T1), and Type 2 (T2) as per the European Society of Gynecological 
Endoscopy classification

Type 0 myomas are entirely within the uterine cavity and appear as white spheri-
cal masses with a network of thin fragile vessels on surface. These can be dealt with 
easily using a hysteroscopic scissors/resectoscope.

Type 1 myomas are more than 50% in the cavity and partially embedded in the 
myometrium. The intracavitary part can be removed using loop on resectoscope or 
a hysteroscopic morcellator. For deep-seated big myomas requiring extensive resec-
tion, laparoscopic/USG guidance should be taken. Complete resection might require 
more than one procedure in large myomas. Nd:YAG (neodymium:yttrium alumi-
num garnet) laser/radiofrequency electrodesiccation may be needed for destroying 
the remaining portion of myoma.

Type 2 myomas are deep-seated with <50% component in the cavity. These are 
best removed through laparoscopy or laparotomy.

Best results are seen in myomas which are 5 cm or less in diameter and entirely 
intracavitary (Type 0) (Figs. 3.4, 3.5, and 3.6).

Fig. 3.4 Submucous 
fibroid on hysteroscopy
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3.3.2  Intrauterine Synechiae

Intrauterine Synechiae are bands of adhesions between anterior and posterior 
wall of the uterus. Most common causes are trauma or infection such as tuber-
culosis (TB) or an estrogen-deprived environment as in abortion/PPH [3]. The 
risk is as high as one in five women after abortion [4]. Tuberculosis affecting 
endometrium also leads to varying degree of synechiae obliterating the uterine 

Fig. 3.5 Slicing of fibroid 
using resectoscope and  
loop

Fig. 3.6 Removal of 
myoma in fragments
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cavity. These are visible on HSG as filling defects which may vary from mini-
mal to severe and obliterate the endometrial cavity partially or completely 
(Figs. 3.7 and 3.8).

Fig. 3.7 Thick band of 
intrauterine synechiae on 
hysteroscopy

Fig. 3.8 Resection of 
synechia using loop

3 Indications and Contraindications of Hysteroscopy
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Hysteroscopic resection of thick synechiae is a technically challenging surgery 
because multiple vascular channels are opened up on cutting the band. This further 
increases the chances of intravascular absorption of distending medium which in case 
of glycine can lead to life-threatening complications. Complete removal of extensive 
adhesions may require repeated procedures. Sometimes check hysteroscopy is needed 
after an adhesiolysis procedure. Baruah and associates studied reproductive outcome 
following hysteroscopic adhesiolysis in patients with infertility due to Asherman’s 
syndrome and found a conception rate of 44.3% and a live birthrate of 86.1% [5]. 
However, there was no conception in patients who needed repeat adhesiolysis.

3.4  Abnormal Uterine Bleeding (AUB)

AUB encompasses a variety of menstrual problems which can manifest in different 
forms. Hysteroscopy is indicated in the following situations:

• Excessive amount or duration of bleeding, commonly in women of age 40 years 
or more

• Excessive bleeding not responsive to medical therapy even in women of age 
<40 years

• Intermenstrual bleeding with a normal cervical smear
• Postcoital bleeding with a normal cervical smear
• Postmenopausal bleeding or endometrial thickness of ≥4 mm in a postmeno-

pausal lady
• Oligomenorrhea or amenorrhea in reproductive age group

In all these situations, hysteroscopy helps in making a diagnosis as well as in 
taking a targeted biopsy from a suspicious area. In cases of thick endometrium 
where malignancy has been ruled out, hysteroscopic endometrial resection (TCRE) 
can cure the problem thus avoiding a potential hysterectomy. This procedure is not 
suitable for women desiring fertility in the future.

However, for a woman in reproductive age group, oligomenorrhea or amenor-
rhea is usually due to intrauterine synechiae or atrophic endometrium. These can be 
diagnosed as well as cured with hysteroscopy.

3.5  Congenital Uterine Anomalies

The commonest uterine anomalies encountered in clinical practice are complete or 
partial uterine septum, bicornuate uterus, uterus didelphys, and transverse vaginal sep-
tum. Most of them can be picked up on an HSG. Sometimes it is difficult to differenti-
ate a septum from a bicornuate uterus on imaging. Though MRI has a high accuracy, 
laparo-hysteroscopy is the gold standard. On laparoscopy, a septate uterus has a broad 
fundus, whereas a bicornuate uterus is heart shaped. These anomalies can cause recur-
rent pregnancy loss or preterm labor, whereas a transverse vaginal septum can cause 
infertility. Resection of uterine septum can be done hysteroscopically. The technique 
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was first described by Decherney and associates in 1986 [6] and then by March and 
Israel in 1987 [7]. It can be done using scissors/resectoscope/Nd:YAG laser. The sep-
tum is cut from below and upward. It is best to do it under laparoscopic guidance. It is 
always better to undercorrect a septum rather than overdo and perforate (Fig. 3.9).

3.6  Hysteroscopy in Infertility

Unexplained infertility can be due to thin synechiae in the uterine cavity which may 
not be visible on ultrasound/HSG. Other causes could be endometritis or atrophic 
endometrium. Endometritis can only be picked up on direct visualization during a 
hysteroscopy; ultrasound is not useful in this condition. Strawberry hue with branch-
ing vasculature is typical of endometritis.

a b

c d

Fig. 3.9 (a–d) Hysteroscopic resection of the septum from one end to the other using Collin’s 
knife

3 Indications and Contraindications of Hysteroscopy
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Quite a lot of clinicians consider hysteroscopy mandatory before an IVF cycle due to 
the abovementioned reasons. First of all, it helps in obtaining direct view of the uterine 
cavity starting from the cervical canal to the uterine fundus and diagnosing small focal 
or expanded lesions otherwise missed on imaging. Secondly, it gives useful information 
about the route to follow during embryo transfer thus avoiding a traumatic transfer.

As per the analysis of 2500 office-based diagnostic hysteroscopies before IVF by 
Karayalcin et al., 77.1% patients had a normal uterine cavity, while the remainder 
of 22.9% demonstrated endometrial pathology on hysteroscopy. Of the patients 
with endometrial pathology, 7.68% patients had endometrial polyps, 3.84% patients 
had submucosal fibroids, 1.24% had polypoid endometria, 1.08% patients had intra-
uterine adhesions, and 2.92% patients had uterine septa. These results were seen in 
unselected population, and a significant percentage of patients had evidence of uter-
ine pathology that may have impaired the success of IVF [8]. Endometrial scratch-
ing, with or without hysteroscopy, has been documented to improve implantation in 
previous failed IVF cycles [9, 10].

In tubal factor infertility, the lumen of the fallopian tubes can be evaluated through 
hysteroscopic falloposcopy where a narrow lumen scope is introduced through the 
cornual end and mucosal folds inside tubal lumina are directly visualized. This can 
help in prognosticating regarding possibility of a spontaneous pregnancy.

For embryoscopy, rigid mini endoscopes can now be introduced transabdomi-
nally and trans-uterinally to observe the embryo in situ with better resolution. As the 
technology advances, the possibility of a practical transcervical method for embry-
oscopy remains on the horizon. As mini endoscopes become accepted for intrauter-
ine visualization, the transfer of gametes, zygotes, or embryos under visual control 
may become a reality.

3.7  Recurrent Pregnancy Loss (RPL)

RPL may be caused by anatomic abnormalities of the cervix or uterine cavity. These 
may be either congenital or acquired. Congenital causes include mullerian duct fusion 
abnormalities, the commonest of which are incomplete uterine septum and abnormali-
ties caused by in utero DES exposure. Acquired anatomic abnormalities include intra-
uterine adhesions, myoma, and endometritis. These may not be picked up on ultrasound 
or HSG many times. First trimester losses in these conditions are mainly due to abnor-
mal placentation. The endometrium overlying these lesions is poorly developed which 
leads to poor vascularization of the placenta. Hysteroscopic correction has shown to 
improve pregnancy outcome in the abovementioned conditions [11, 12].

3.8  Cannulation of the Fallopian Tubes

Cannulation of the fallopian tubes under hysteroscopic guidance is done for treating 
interstitial obstruction due to mucus plug or debris or spasm. This procedure is 
combined with laparoscopy. A Teflon cannula with a metal obturator is introduced 
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through operating channel of the hysteroscopic sheath and gently advanced through 
the tubal ostia till resistance is encountered or till cornua is reached. The obturator 
is then withdrawn and dye is injected through the catheter. Mucus plug or debris or 
thin adhesions get dislodged by pressure, and the flow of dye through the fimbrial 
end can be seen simultaneously through the laparoscope.

3.9  Hysteroscopic Tubal Sterilization

This method of permanent sterilization uses a micro insert consisting of soft stainless 
steel inner coil and a dynamic nickel-titanium alloy outer coil known as Essure. The 
device is introduced into the uterus with a 5 mm operating channel hysteroscope and 
guided into the proximal section of the fallopian tube at the uterotubal junction. 
Fibrous tissue grows into it with time occluding the tubes permanently.

3.10  Treatment of Missed Abortion/Retained  
Products of Conception

When an early first trimester pregnancy termination fails and histological examina-
tion of the products of conception does not demonstrate chorionic villi, an ectopic 
pregnancy should be suspected, particularly if the pregnancy test is persistently 
positive. In such a case, when laparoscopy fails to demonstrate tubal/ovarian/perito-
neal pathology consistent with an ectopic pregnancy, hysteroscopy may be of value.

The reason may be early gestation in an anomalous uterus, such as a septate 
uterus with an early pregnancy at a site that was not curetted. Hysteroscopy can 
guide selective suction aspiration for termination of the missed pregnancy. This 
approach has been greatly facilitated with the use of concomitant sonography.

3.11  Removal of Impacted or Lost IUCD

Sometimes the thread of an IUCD is not visible in the vagina. Such a lost IUCD or 
an impacted foreign body can be removed using a specially designed hook or a 
toothed curette under hysteroscopic guidance.

3.12  Contraindications of Hysteroscopy

Absolute
1. Intrauterine pregnancy
2. Advanced genital tract cancer because of a risk of 

dissemination of cancer cells. However, it may be 
used for diagnosis and management in early stage

3. Active pelvic infection
4. Cervical atresia
5. Recent perforation

Relative
1. Inexperienced surgeon
2. Heavy uterine bleeding
3. Cardiovascular disease
4. Contraindications to anesthesia 

(for routine/operative 
hysteroscopy)

3 Indications and Contraindications of Hysteroscopy



42

3.13  Absolute Contraindications

Absolute contraindications for hysteroscopy are those where this procedure should 
not be performed at all. If it is performed, there is a very high risk to the patient. 
These include the presence of an intrauterine pregnancy which has a very high pos-
sibility of getting the fetus misplaced and getting aborted. In cases of an active geni-
tal infection and cancer, the disease can get disseminated. Since the flow of fluid 
distension medium is from the uterine cavity through the fallopian tubes into peri-
toneal cavity, it can carry the infectious microorganism/cancerous cells along with 
leading to dissemination.

3.14  Relative Contraindications

Relative contraindications for infertility are those where the procedure may cause 
harm or may be inconclusive. In cases of heavy uterine bleeding, it may not be pos-
sible to see anything at all except blood, and the procedure becomes inconclusive. 
Similarly, an inexperienced surgeon may not be able to maneuver the equipment 
properly and may cause a perforation. In case of cardiovascular disease, fluid over-
load, more so high viscosity fluid during operative procedure, can become life 
threatening. One has to keep a careful record of fluid input, output, and fluid 
balance.

Conclusion
Hysteroscopy is indicated in any situation in which an intrauterine pathology is 
suspected. It provides direct visualization of the uterine cavity and remains the 
gold standard for diagnosis and treatment of these lesions. Since it can be per-
formed in office, it may be offered as a first-line diagnostic tool for evaluation of 
uterine cavity in patients with abnormal uterine bleeding and infertility. As an 
office procedure, the combination of TVS, hysteroscopy, and contrast sonography 
is the most powerful screening tool for detecting intracavitary abnormalities.
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4.1  Introduction

In recent years, endoscopic techniques have gained much momentum in all branches 
of the medical field for the diagnosis and treatment of diseases. The main benefit is 
the minimally invasive surgical course of diagnosis and simultaneous therapeutic 
relief apart from direct optical judgment of body cavities. In gynecology too, 
although laparoscopy has been very well established now, hysteroscopy unfortu-
nately still has been struggling to get accepted as a routine maneuver.

Though over the years hysteroscopy has proved itself to be highly useful for the 
evaluation and management of intrauterine diseases, its position in current fertility 
practice continues to be a matter of much debate.

In this chapter of “Hysteroscopy and Fertility,” we will be having a general over-
view on the role that hysteroscopy can portray in the practice of fertility.

Infertility is “a disease of the reproductive system defined by the failure to achieve 
a clinical pregnancy after 12  months or more of regular unprotected sexual inter-
course” according to the International Committee for Monitoring Assisted 
Reproductive Technology (ICMART) and the World Health Organization (WHO) [1].

In general, investigations are conducted after 12 months of exposure. However, 
some cases including those with oligomenorrhea, history of pelvic surgery, tubal 
infection, or chemotherapy require earlier investigations. For women older than 
35 years, investigations should be started after 6 months of attempts [2].

Each member of the couple should undergo basic infertility investigations includ-
ing assessment of the uterine cavity, fallopian tubes, ovarian function and reserve, 
and semen analysis. Among the various treatment options of ovulation induction, 
timed intercourse, intrauterine insemination, and in vitro fertilization, the latter is 
proving to widely represent the treatment choice for several conditions like 
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unexplained infertility, male factor, endometriosis, and ovarian dysfunction resis-
tant to ovulation induction apart from the undisputed tubal infertility cases [3].

The introduction of in vitro fertilization (IVF), one of the major medical break-
throughs of the twentieth century, has over the years proved to be a viable treatment 
option for several forms of infertility. Since the first successful live birth through 
IVF in 1978, the use of IVF and its success rate too have steadily increased resulting 
in around five million children born utilizing the technology [4]. Although the IVF 
success rate has seen an improvement over the preceding years, majority of the 
cycles still fail in giving a live birth; only 25–30% of cycles of IVF and intracyto-
plasmic sperm injection (ICSI) lead to a live birth [5]. Despite continuing medical 
improvements and advancements, there persist the challenges of unexplained or 
repeated implantation failures [6].

4.2  In Search of the Missing Link

Notwithstanding the huge investment in research and developments of the technolo-
gies involved in assisted reproduction, infertility specialists continue to face chal-
lenges of maximizing the implantation rates [7, 8].

Toward these untiring attempts, it is crucial to remember that a satisfactory explora-
tion of the uterine cavity is a necessary and basic step in infertility work-up given that:

 1. The uterine cavity and moreover the endometrium are fundamental for the 
embryo implantation and normal placentation [1, 9].

 2. Intrauterine lesions are prevalent in almost 40–50% of infertile women which is 
proven to compromise spontaneous fertility and pregnancy rate in ART [8].

Currently, tools to assess the uterine cavity include transvaginal ultrasound 
(TVS), gel or saline infusion sonography (GIS or SIS), hysterosalpingography 
(HSG), and hysteroscopy.

Among these, the gold standard technique for uterine factor evaluation is hyster-
oscopy, as it facilitates not only a direct visualization of the uterine cavity but also a 
faultless detection of various pathological disorders and the treatment of any 
detected abnormality. This is unlike the other indirect and purely diagnostic tech-
niques of TVS, SIS/GIS, and HSG [1, 10].

4.2.1  Hysteroscopy vs. TVS and HSG

TVS and HSG have been proposed to be the primary diagnostic tools for uterine 
cavity abnormalities, but many studies have clearly demonstrated several drawbacks 
with their efficacy.

4.2.1.1  Hysteroscopy vs. TVS
Transvaginal 2D and 3D ultrasounds are the primary [1] screening tool for uterine 
evaluation and have a valuable role for diagnosis of myometrial disorders and 
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Mullerian anomalies. But with normal ultrasound findings too, pathological intra-
cavitary lesions affecting reproduction may be missed and then get detected at hys-
teroscopy [11, 12].

 1. In comparison with hysteroscopy, bidimensional (2D) ultrasonography (USG) is 
said to have 84.5% sensitivity, 98.7% specificity, 98% positive predictive value, 
and 89.2% negative predictive value [1, 13].

 2. Machine and operator variables may miss diagnosing submucosal fibroids espe-
cially in the presence of multiple fibroids or may be less specific in differentiat-
ing a polyp from hyperplastic overgrown endometrium [1]

 3. Bidimensional USG may also not differentiate between congenital uterine mal-
formations [1, 14].

4.2.1.2  Hysteroscopy vs. HSG
 1. HSG suffers from a lower sensitivity and specificity in comparison with 

hysteroscopy.
 2. HSG appearances may vary depending on the phase of the menstrual cycle or 

growth status of the endometrium. Air bubbles, mucus, and menstrual debris 
may pose as artifacts or filling defects, hence giving false-positive results, or an 
excess contrast media injected may obliterate shadows of small endometrial 
lesions giving false-negative results.

 3. Studies have shown a coherence of only about 65% between findings diagnosed 
with HSG and hysteroscopy [15]. Almost 1/3 of the patients interpreted as normal 
through HSG are detected to have a uterine abnormality through diagnostic hyster-
oscopy, so HSG might miss significant factors affecting reproductive performance 
or sometimes may overdiagnose not so significant factors [16, 17] (Table 4.1).

With the low accuracy rates of other diagnostic modalities, hysteroscopy defi-
nitely deserves the upper hand for confidently detecting any possible intrauterine 
pathology.

Overall, comparative studies of TVS or HSG showed unacceptably high false- 
negative rates, low positive predictive values, and poor diagnostic accuracy values 
in the evaluation of uterine cavity abnormalities. False-negative or normal HSG/
USG may lead to false reassurance and result in lower than expected conception 
rate [1].

4.2.2  The Delayed Evolution of Hysteroscopy

Although hysteroscopy is widely considered to be the gold standard for the uterine 
cavity evaluation, worldwide it continues to be considered a second-line procedure 
for the uterine factor in infertile women (NICE, [22]), this being mainly related to 
its invasiveness and cost [23] as compared to TVS [1].

It has been a long and difficult way for hysteroscopy to gain acceptance [24] 
because of:

4 Hysteroscopy and Fertility
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• Organ-specific problems
 1. Uterine cavity is a virtual cavity.
 2. The endometrium is very fragile.
 3. Resorption (vascular, peritoneal) and loss (cervix, tubes) of distension medium.

• Technique-specific problems
 1. Instrument: diameter and optical quality (image diameter, brightness, angle of 

view, field of view, resolution)
 2. Distension medium
 3. Video documentation
 4. Slow learning curve

Given the multiple advantages of hysteroscopy in improving the uterine factor 
contribution to successful implantation, it is time we take up hysteroscopy more 
frequently.

4.3  Indications of Hysteroscopy in Infertility [25]

 1. Diagnostic
 (a) Abnormal uterine bleeding
 (b) Suspicious intrauterine lesions diagnosed on ultrasound/filling defects on HSG
 (c) Recurrent implantation failure

 2. Therapeutic
 (a) Endocervical and/or endometrial polyps
 (b) Submucous and some intramural fibroids
 (c) Intrauterine adhesions
 (d) Mullerian anomalies (uterine septum)
 (e) Retained intrauterine devices/foreign body/products of conception

4.4  Contraindications to Hysteroscopy [25]

 1. Viable intrauterine pregnancy
 2. Active pelvic infection (including genital herpes infection)
 3. Diagnosed cases of cervical or uterine cancer

4.5  Procedure of Hysteroscopy

4.5.1  Prior Work-Up

Before hysteroscopy, the standard investigations including Pap smear, vaginal bac-
teriologic tests, hemogram, and blood sugar level are done [25].

Routine antibiotic prophylaxis is not recommended for hysteroscopy as the risk 
of post hysteroscopy infection is <1% [22].

4 Hysteroscopy and Fertility
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4.5.2  Procedure [24]

Patient is given a lithotomy position. Under all aseptic and sterile precautions, cor-
rect alignment of instruments is confirmed by free flow of distension medium. 
Hysteroscope is introduced intracervically channeling its path from the external 
cervical os and under visual guidance through the cervical canal across the internal 
cervical os. The passage through the cervical channel generally is the trickiest part 
of the total examination. On passage through the internal os, a resistance frequently 
has to be overcome before the uterine cavity is reached. By slowly turning the 
instrument along its axis, the tubal ostia can be clearly visualized with the 12° or 30° 
optic. Noting the state of the endometrium, its vascularity, the adequacy of the cav-
ity, free flow of medium across the bilateral ostia, and any abnormalities is done 
along with complete documentation. The cervical canal is mainly inspected while 
withdrawing the instrument. The entire examination usually is accomplished within 
a few minutes.

4.5.3  Images of Normal and Pathological Uterine Cavities 
Diagnosed on Hysteroscopy (Figs. 4.1, 4.2, 4.3, 4.4, 4.5, 
and 4.6)

∎

Fig. 4.1 Normal uterine 
cavity. Source: “Office 
mini-hysteroscopy,” by 
Campo R et al. 1999, Human 
Reproduction Update; 
5(1):73–81. Copyright 1999. 
Reproduced with permission 
from Oxford University 
Press
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Fig. 4.2 Hypervascularization 
often seen in intrauterine 
myoma. Source: “Office 
mini- hysteroscopy,” by 
Campo R et al. 1999, Human 
Reproduction Update; 
5(1):73–81. Copyright 1999. 
Reproduced with permission 
from Oxford University Press

Fig. 4.3 Strawberry 
appearance. Source: “Office 
mini-hysteroscopy,” by 
Campo R et al. 1999, Human 
Reproduction Update; 
5(1):73–81. Copyright 1999. 
Reproduced with permission 
from Oxford University 
Press
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1 2 3

4 5 6

Fig. 4.4 Major pathologies: (1) submucous myoma, (2, 3) endometrial polyp, (4) uterine septum, 
(5) intrauterine adhesions, (6) placental remnants. Source “Implementation of hysteroscopy in an 
infertility clinic: The one-stop uterine diagnosis and treatment” by Campo R et al. 2014, Facts 
Views Vis Obgyn; 6(4): 235–239. Copyright 2014. Reproduced with permission from R Campo

1 2 3

Fig. 4.5 Subtle lesions. (1) Focal hypervascularization, (2) cavity deformation, (3) mucosal eleva-
tion. Source “Implementation of hysteroscopy in an infertility clinic: The one-stop uterine diagno-
sis and treatment” by Campo R et al. 2014, Facts Views Vis Obgyn; 6(4): 235–239. Copyright 
2014. Reproduced with permission from R Campo
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4.6  Mechanisms of Fertility-Enhancing Effects 
of Hysteroscopy

 1. It permits reliable objective visual assessment of the cervical canal and uterine 
cavity apart from providing the opportunity to correct any abnormality found in 
the same setting. Most commonly encountered intrauterine pathologies are adhe-
sions, endometrial polyps, submucous fibroids, endometritis, and uterine malfor-
mations [1, 6, 27] (Fig. 4.7).
• Facilitates future embryo transfers: Embryo transfer is a very crucial step of 

IVF, and evidence outlays that the technical ease of this procedure has a big 
impact on avoiding eliciting uterine contractions and hence undue embryo 
expulsion. Hysteroscopy evaluates the direction/course/morphology of the 
cervical canal and uterine cavity so that due planning and maneuvering can be 
undertaken to lessen the tediousness or enhance the smoothness of embryo 
transfers [28].

• Contemporaneous lysis of cervical adhesions [1].
• The inevitable endometrial injury caused during uterine instrumentation 

invokes a post-traumatic reaction releasing cytokines and growth factors apart 
from modulating the expression of genes facilitating implantation like gly-
codelin- A, laminin, integrins, and matrix metalloproteinase [1].

• Activates pro-implantation factors like leukocytes, cytokines, chemokines 
and other unknown endometrial factors [29, 30].

• Pressure dilatation of the uterine cavity and tubes is also said to be effective 
in improving fertility [31].

Fig. 4.6 Hysteroscopy 
findings in adenomyosis: 
superficial openings within 
cavity and endometrial 
hypervascularization. 
Source: “Office 
Hysteroscopy and 
Adenomyosis” by Molinas 
CR 2006 [26]. Best Practice 
and Research Clinical 
Obstetrics and Gynecology; 
20:557–567. Copyright 
2006. Reproduced with 
permission from Elsevier
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 2. Saline Irrigation of the cavity may also have a beneficial effect. This may help to 
mechanically remove harmful anti-adhesive glycoprotein molecules on the 
endometrial surface involved in endometrial receptivity [i.e., cyclooxygenase-2 
(COX-2), mucin-1 (MUC-1), and integrin aVb3] [1].

4.7  Conventional vs. Outpatient Hysteroscopy [24]

For a broad universal implementation, it is crucial to organize the hysteroscopic 
evaluation with a similar technical ease as with transvaginal ultrasound and with 
comparable patient compliance. One-stop uterine diagnosis approach has a poten-
tial to become technically facilitative diagnostic and therapeutic tool for both 
patients and clinicians. Minimizing the potential drawbacks is even more crucial. 
Hence, the concept of office hysteroscopy is becoming popular and preferred by 
both doctors and patients alike (Table 4.2).

The one-stop see-and-treat approach opens an attractive advanced dimension to 
the screening, diagnosis, and treatment of uterine pathology in the infertile patient.

Moreover, the new technical developments (atraumatic insertion, video camera, 
high-resolution small-diameter mini hysteroscopes, photo documentation, disten-
sion medium) raise the chance that hysteroscopy, both diagnostic and operative, 
may become established as a routine procedure by every gynecologist. The new 
generation of mini endoscopes, both rigid and microfiber systems, has excellent to 
acceptable optical qualities with a large image diameter, sufficient brightness, good 
resolution, and a field of view which allows panoramic sight [24].

With increasing experience and widespread use of outpatient hysteroscopy, a 
variety of intrauterine pathologies are now amenable to outpatient treatment, like 
polyp excision, submucous fibroid myomectomy, and adhesion excision. Outpatient 
services result in substantial benefits to patients, their employers, and society. These 
relate to time off home and work, travel and childcare arrangements, and cost sav-
ings to the healthcare service [32].

Table 4.2 Comparison between conventional and outpatient or office hysteroscopy [24]

Conventional 
hysteroscopy Outpatient/office hysteroscopy

Anesthesia/analgesia General anesthesia Not required
Instrument diameter 5 mm 2.9 mm
Cervical dilatation, speculum, 
tenaculum

Required Atraumatic vagino-cervico insertion 
(no touch)
Hence, not required

Patient compliance Good Better
One-stop, see-and-treat technique

4 Hysteroscopy and Fertility
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4.8  Potential of Hysteroscopy in Infertility

As having highlighted before, the evaluation of the uterine capacity for reproduction 
is an imperative step during infertility work-up, either during initial assessment or 
when any ART procedure is scheduled. In fact, intrauterine lesions are more com-
mon in infertile women (around 50%) [8, 33], compromising spontaneous concep-
tions as well as reducing success rates in assisted reproduction. So, a screening 
procedure can definitely be taken as useful.

The reliable visual assessment of the cervical canal and uterine cavity and the 
opportunity to perform corrective therapy in the same setting are favorable in 
enhancing success rates. Moreover, many investigators suggest routine pre-IVF 
hysteroscopy to ensure normalcy of the uterine cavity before embryo transfer to 
enhance success rates of ART [16, 34, 35] (Fig. 4.8).

Nevertheless, the routine use of the infertility work-up is still under debate. The 
RCOG [36], ESHRE (2000) [37], and NICE [22] guidelines do not recommend 
hysteroscopy as an initial screening investigation in infertility unless clinically indi-
cated and have stated it as a grade B recommendation (RCOG 2004) [38].

In contrast to this, the current evidence is giving an increasing attention to the 
“time to pregnancy,” already defined as “an essential conception of human repro-
duction.” The prolonged time to pregnancy is becoming a crucial issue in the infer-
tility work-up due to the dramatic increase in the mean age of women who attempt 
spontaneous conception and ART treatments. This social phenomenon has to be 
given consideration in light of the relevant acceleration of ovarian aging as well as 
the increase in the aneuploidy rates above 35 years of age [1].

Study or subgroup
1.1.1 Before 1st IVF/ICSI

1.1.2  1 or more IVF/ICSI failure

Subtotal (95% CI)

Shawki 2012a

Total events

Aghahosseini 2012

Total (95% CI) 502 586 100.0%

Total events

Women with previous implantation failure and women undergoing first IVF/ICSI attempt.
Hysteroscopy versus no hysteroscopy. Live birth rate

46 142 45 211 34.7% 1.52 [1.07, 2.16]
72 255 48 265 41.3% 1.56 [1.13, 2.15]
14

132 105

Total events 152 121

51
448 524 85.7%

12 48 9.8% 1.10 [0.57, 2.13]
1.48 [1.19, 1.85]

1.48 [1.20, 1.81]

Rama Raju 2006
Shawki 2012b

Subtotal (95% CI)
20 54

54
16

20 16

62
62

14.3%
14.3%

1.44 [0.83, 2.48]
1.44 [0.83, 2.48]

Heterogeneity: Not applicable
Test for overall effect: Z = 1.29 (P = 0.20)

0.01 0.1
No hysteroscopy Hysteroscopy

1 10 100

Events EventsTotal Total Weight

Risk ratio
M-H, Random, 

95% CI
Risk ratio

M-H, Random, 95% CI
Hysteroscopy no hysteroscopy

Heterogeneity: Tau2 = 0.00; Chi2 = 0.90, df = 2 (P = 0.64); I2 = 0%
Test for overall effect: Z = 3.45 (P = 0.0006)

Heterogeneity: Tau2 = 0.00; Chi2 = 0.91, df = 3 (P = 0.82); I2 = 0%
Test for overall effect: Z = 3.68 (P = 0.0002)
Test for subgroup differences: Chi2 = 0.01, df = 1 (P = 0.91); I2 = 0%

Fig. 4.8 Forest plot depicting the benefit in live birth rates by performing hysteroscopy both in 
women undergoing first IVF cycle and IVF performed after one or more failed cycle. Source: 
“Efficacy of hysteroscopy in improving reproductive outcomes of infertile couples: a systematic 
review and meta-analysis” by Sardo Atillo et  al. 2016. Human Reprod Update; 22:479–496. 
Copyright 2016. Reproduced with permission from Oxford University Press
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The concept of the “patient-tailored approach” and the increasing interest and clini-
cal relevance in shortening time to pregnancy clearly explain why fertility specialists 
need to improve each single detail in order to improve patients’ success rate in the least 
possible attempts. As a result, the scientific community has been rightly reconsidering 
the clinical relevance of hysteroscopy in the diagnosis and treatment of uterine factors, 
owing to its potential role of overcoming hidden undiagnosed uterine pathologies, 
capability to improve reproductive outcomes, and reducing time to pregnancy [1].

A screening hysteroscopy may turn out to be cost-effective, under the pretext of 
minimizing any negative anatomical intrauterine influence and hence increasing 
live births with hysteroscopy [30].

Hence, it is justified in not just an IVF program but also in low-risk patients 
before undergoing infertility treatment [35].

Women with high BMI (higher risk of endometrial polyps) and higher age (more 
prone for submucous myomas, endometrial hyperplasia, and polyps) especially 
should be preferred for hysteroscopy [39].

Amidst the often ongoing debate of usefulness of routine hysteroscopy as a base-
line work-up tool in subfertile patients, the often used arguments against routine 
hysteroscopy are [35]:

 1. Hysteroscopy is invasive.
 2. Requires anesthesia (local or general).
 3. Complications of possible intrauterine adhesions.

But recent medical advances have facilitated by allowing the invasiveness to be 
considerably reduced by decreasing size of scope (miniscope) and thereby allowing 
faster evaluation without anesthesia, dilatation, or sedation. Adhesions too are 
mostly preventable with balloon, barriers, high-dose estrogen [35].

Conclusion
The beneficial role of endoscopic evaluation of uterine environment cannot be 
emphasized enough. An increasing number of experimental and clinical studies 
distinctly recommend its success in improving spontaneous and post-ART fertil-
ity. Hysteroscopy should be performed in every patient who fails to conceive 
after replacement of good quality embryos at IVF and in any patient before 
entering IVF when a suspicion of intrauterine pathology arises from TVS/SSG/
HSG. The possibility of a routine hysteroscopy before entering an IVF program 
should be seriously considered [20].

While debating the need for routine diagnostic hysteroscopy as a first-line 
evaluation tool of the infertile woman, it is helpful to remember that this proce-
dure today is no longer a technically complicated or high-risk “in-patient general 
anesthesia one” but rather a simple, fast, low-risk outpatient procedure, requiring 
short training with proven high success rates [17].

The acceptance via successful implantation of a morphologically normal 
embryo in apparently good endometrium uterus remains the bottleneck in every 
IVF program. And hysteroscopy is a must to ensure there are no obvious missed 
in utero abnormalities.

4 Hysteroscopy and Fertility
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5Polyps: Hysteroscopic Diagnosis 
and Management

Sangita Sharma

5.1  Introduction

Endometrial polyps are common in the women of reproductive age group, although 
might be encountered even after menopause. They are localized hyperplastic over-
growths, consisting of both the endometrial glands and stroma, which protrude from 
the surface of the endometrium into the uterine cavity [1, 2]. Sometimes, polyps can 
also be found in the endocervical canal. At times, the polyps may contain smooth 
muscle fibers also, and then they are known as adenomatous polyps [3]. They may 
be single or multiple and sessile or pedunculated and may range from few millime-
ters to centimeters in size [2, 4, 5].

5.2  Epidemiology

The actual incidence of endometrial polyps is not known due to its asymptomatic 
prevalence and variable presentation [6–10]. The reported prevalence of endome-
trial polyps in women varies widely and ranges from 7.8% to 34.9%, depending on 
the definition of a polyp, diagnostic method used, and the population studied [11–
14]. Endometrial polyps can be found in about 24–41% women with abnormal uter-
ine bleeding and in 10% of asymptomatic women [15, 16]. The prevalence of polyps 
has been found to be higher in infertile women [6].

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-10-8028-9_5&domain=pdf
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5.3  Etiology and Pathogenesis

Risk factors associated with the development of endometrial polyps are age, obe-
sity, hypertension, diabetes, hormone replacement therapy (HRT), and tamoxifen 
use [17–21]. The knowledge about the natural history of polyps is limited as most 
of them are asymptomatic and thus remain undiagnosed. According to DeWaay 
et al., spontaneous regression of endometrial polyp happens in around 27% cases in 
1 year follow-up [16]. Smaller polyps tend to regress more as compared to bigger 
ones [10, 16].

Endometrial polyps may progress to atypical hyperplasia or endometrial carci-
noma in a small percentage of patients. Reported incidence of malignant change in 
polyps is 0–12.9% [14, 22–28].

5.4  Clinical Presentation

Many women having endometrial polyps remain asymptomatic [6]. Most of the 
polyps are diagnosed only as an incidental finding during a pelvic ultrasound for 
other indications [5]. Of all the premenopausal women with endometrial polyps, 
64–88% are symptomatic [29], most commonly presenting with menorrhagia, irreg-
ular menses, postcoital bleeding, or intermenstrual bleeding—abnormal uterine 
bleeding being the commonest clinical presentation [6]. Abnormal uterine bleeding 
due to polyp has been classified as AUB-P for premenopausal women by FIGO 
[30]. In women suffering from premenopausal bleeding, polyps are found in 
10–40% of them [14, 15, 31]. Symptoms generally do not correlate with the num-
ber, size, or location of the polyp [32]. Fifty-six percent of postmenopausal women 
with polyps are symptomatic, most common symptom being postmenopausal bleed-
ing [29, 32].

5.4.1  Endometrial Polyps and Infertility

Endometrial polyps are associated with infertility, although the causal relationship 
is not yet established [33]. The hypothesized mechanisms are:

 – Mechanical interference with sperm transportation and embryo implantation 
[1, 34]

 – Defective implantation at the polyp site [3]
 – Glands and stroma of the polyp being unresponsive to progesterone [3]
 – Local inflammatory changes [35–37] and altered expression of the molecular 

markers of endometrial receptivity [1, 5, 38]

Higher levels of estrogen during controlled ovarian stimulation with gonadotro-
pins increase risk of endometrial polyps [39]. The presence of endometrial polyps 
varies in women with infertility; in primary infertility, it was reported from 3.8% to 
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38.5%, whereas in secondary infertility it was found from 1.8% to 17% [33, 40–42]. 
This wide variation is due to the differences in the studied population and the diag-
nostic modalities used. Although this high prevalence of polyps in women with 
infertility indicates some kind of causal relationship [6], it has been proven only in 
one randomized trial [43].

5.5  Diagnosis

The common modalities used for diagnosis of endometrial polyp include two- 
dimensional transvaginal sonography (2D TVUS), three-dimensional transvaginal 
sonography (3D TVUS), saline infusion sonography (SIS), hysterosalpingography 
(HSG), and hysteroscopy [44].

2D TVUS can detect most of the endometrial polyps accurately and should be 
the investigation of choice (Level B) [6]. Polyps are better seen with 2D TVUS 
when assessed in mid-cycle. On adding color flow Doppler, the diagnostic capabil-
ity of 2D TVUS can improve as it allows the visualization of the feeding vessel 
present in endometrial polyps [6]. 3D TVUS allows for the measurement of the 
endometrial volume, as well as the endometrial and sub-endometrial vasculariza-
tion indices, but data comparing 2D TVUS and 3D TVUS for diagnosing endome-
trial polyps is conflicting [45, 46]. Saline infusion sonography (SIS) is a safe, rapid, 
and well-tolerated diagnostic method with good sensitivity [47]. It is better than 
transvaginal ultrasound for diagnosing endometrial polyps [48].

Hysterosalpingography (HSG) is more sensitive (98%), but less specific (34.6%) 
for diagnosing endometrial polyps, when compared to hysteroscopy [42, 49]. As it 
leads to patient discomfort and it involves use of iodine-containing radiopaque dyes 
with radiation, HSG is not much preferred for this indication.

Magnetic resonance imaging (MRI) has limited advantages over sonography for 
diagnosing endometrial polyps and is also restricted by the high cost and limited 
availability. Computed tomography scanning also has a low sensitivity (53%) in 
comparison to transvaginal ultrasound [50].

Hysteroscopy is the gold standard for the diagnosis of endometrial polyps [6, 
51], and it is the only modality which offers an opportunity for concurrent treat-
ment. Simultaneous assessment of the size, number, vascular characteristics, and 
other features of endometrial polyps (sessile or pedunculated) can also be done 
(Figs. 5.1 and 5.2) [6]. Blind dilation and curettage should not be used for the diag-
nosis of endometrial polyps [6] as it can cause polyp fragmentation making histo-
pathologic diagnosis difficult [52, 53]. Blind endometrial sampling also has a low 
sensitivity (8–46%) and low NPV (7–58%) as compared to hysteroscopy with 
guided biopsy [54].

Hysteroscopic-guided biopsy is the most sensitive and highly specific method for 
diagnosing an endometrial polyp, and therefore other techniques are most com-
monly compared with it [55]. If diagnostic hysteroscopy is done alone, without a 
guided biopsy, it permits only a visual assessment of the size and type of the lesion, 
with a reported sensitivity of 58–99%, specificity of 87–100%, PPV of 21–100%, 
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and NPV of 66–99% [13, 51, 56–59]. The hysteroscopy (diagnostic as well as thera-
peutic) can be done as an outpatient or inpatient procedure, depending on availabil-
ity of instruments, patient’s preference, and expertise of the operator [51, 60, 61].

5.6  Management of Endometrial Polyps

Nowadays with the higher resolution of ultrasound machines and the increasing use 
of ultrasound as a primary tool for gynecological conditions, the diagnosis of endo-
metrial polyps as an incidental finding is increasing. This results in dilemma to the 
gynecologists, especially regarding the management of asymptomatic and inciden-
tal endometrial polyps.

Fig. 5.1 A pedunculated 
vascular endometrial polyp 
on hysteroscopy

Fig. 5.2 A sessile polyp 
on the anterior wall of the 
cavity
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5.6.1  Expectant Management

Since the natural course of endometrial polyps is not well understood [11, 16] and 
most of the polyps are benign, expectant management seems to be a reasonable 
option, especially in women who are asymptomatic and premenopausal and when 
the polyp size is <10 mm [6]. Small endometrial polyps (<10 mm) are thought to 
regress spontaneously in about 25% of cases [62, 63].

Figure 5.3 shows a suggested treatment algorithm for women with endometrial 
polyps based on the current evidence [64].

5.6.2  Medical Management

There is no role of medical management in endometrial polyps associated with 
infertility [6, 63]. Levonorgestrel-containing intrauterine devices have been used to 
prevent tamoxifen-related endometrial polyps, but its use for treatment of polyps 
should be currently limited to research protocols [65].

5.6.3  Surgical Management

Although most of the polyps, especially the smaller ones, might regress spontane-
ously, definitive treatment options are mainly surgical.

Diagnosis of endometrial
polyps

Symptomatic (pre and
postmenopausal)

PostmenopausalPremenopausal

Polyp >1 cmPolyp <1 cm

Consider observational
treatment

Hysteroscopic polyp
resection

Asymptomatic

Fig. 5.3 Suggested treatment algorithm for women with endometrial polyps. Source: “The man-
agement of endometrial polyps in the 21st century,” by John Jude Annan et  al. 2012, The 
Obstetrician & Gynecologist, 14, pp. 33–38. Copyright 2012 Reproduced with permission from 
John Wiley and Sons
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 1. Blind Dilation and Curettage: Blind dilatation and curettage should be avoided 
as endometrial pathology can be missed in about 50% cases [52–54].

 2. Hysteroscopic Resection of Polyps: Hysteroscopic resection is considered gold 
standard in surgical management of polyps. It is safe and effective and has the 
advantage of both diagnosis and treatment in the same sitting and additional 
advantage of obtaining tissue for histopathologic diagnosis [6].

5.7  Hysteroscopic Resection of Polyps

5.7.1  Procedure

Hysteroscopic polypectomy, like any other operative hysteroscopy, is preferably 
scheduled in the postmenstrual phase. Ongoing pregnancy, malignancy, and active 
gynecological infection should be ruled out before any hysteroscopic procedure. It 
is best performed in dorsal lithotomy position under aseptic conditions after peri-
neal and vaginal cleaning with 10% betadine solution.

As the incidence of postoperative infection is low, routine antibiotic prophylaxis 
is not needed [66, 67]. But as fertility might be compromised after an episode of 
postoperative endometritis, some authors have supported the use of antibiotics 
after complex operative hysteroscopic procedures like myomectomy, septum 
resection, or lysis of synechiae. The preferred antibiotics are a cephalosporin or 
doxycycline [66].

Usually an initial per speculum inspection of the cervix and a bimanual per vagi-
num examination are done before proceeding with hysteroscopy, the exception 
being the vaginoscopic approach, where these are omitted (vide infra). This is fol-
lowed by progressive dilatation of the cervix, if required, depending on the diameter 
of the operative hysteroscope being used. After checking the assembly of the instru-
ments, the flow of distension medium is started, and the hysteroscope is introduced 
in the cervical canal. The cervical canal should be visualized to proceed in the right 
direction and also to rule out any pathology or lesion. After crossing the internal os 
and entering the uterine cavity, a few seconds are given for the distension of the 
cavity by the distension medium to have a clear view. A complete evaluation should 
be done including all the walls of the uterine cavity, the fundus, the tubal ostia, and 
the appearance of the endometrium. The polyps should be assessed in terms of size, 
number, location, vascularity, and sessile or pedunculated base. The surrounding 
endometrium should also be seen in detail. Depending on all these factors and the 
availability of the instruments, one can choose the hysteroscopic instrument to be 
used for polypectomy.

In the vaginoscopic approach to hysteroscopy, there is no need of speculum 
and tenaculum, resulting in lesser pain [68]. The results of polypectomy are compa-
rable [69].

Inability to perform outpatient hysteroscopy is mostly due to technical difficulty 
related to anatomical factors (e.g., cervical stenosis), improper visualization, and 
patient intolerance [70].
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5.7.2  Office Hysteroscopy vs. Inpatient Procedure

As already mentioned, hysteroscopy can be done both as an outdoor and an indoor 
procedure, based on patient preference, instrument availability, the choice of the 
surgeon, and the size and location of the polyps [6, 71]. Office hysteroscopy has 
become popular nowadays, but still a large number of routine diagnostic hysteros-
copies are still performed under general anesthesia after hospitalization [51, 61]. 
The results of outpatient hysteroscopy for diagnosis of endometrial polyps are 
encouraging, both in premenopausal and postmenopausal women [31, 51]. It is 
reported to be less expensive with greater patient comfort [72]. Removal of small 
polyps is also possible; however, failure to perform a polypectomy has also been 
reported [71]. Office-based hysteroscopic polypectomy is safe and feasible in 
patients with endometrial or isthmic polyps ≤20 mm, independent of menopausal 
status or previous vaginal delivery [73]. Thus office hysteroscopy is cost-effective 
and gives more patient comfort but requires a high level of expertise, especially if 
an operative procedure is required simultaneously. The use of paracervical block 
may be helpful, particularly in operative hysteroscopy [74]. Technological improve-
ments and the availability of narrow-diameter hysteroscopes have made operative 
hysteroscopy easier as an outpatient procedure [60].

5.7.3  Flexible vs. Rigid Hysteroscopy

As compared to rigid hysteroscopy, flexible hysteroscopy permits a smoother entry 
through the cervical canal and thus causes less pain to the patient [75, 76]. Thus, it 
is better suited for outdoor procedures. It has a lower sensitivity of 74% for detect-
ing endometrial polyps, compared to rigid hysteroscopy [77, 78]. The drawbacks of 
flexible hysteroscopes are the higher cost, instrument delicacy with more chances of 
breakage, and limited operative instrumentation.

Table 5.1 summarizes the different methods and techniques practiced to remove 
polyps at hysteroscopy with their relative advantages and disadvantages.

5.7.4  Type of Instruments Used for Polypectomy

Different hysteroscopic systems and instruments have been used for hysteroscopic 
removal of polyps. These include hysteroscopic microscissors or graspers [6], 
resectoscope with monopolar loop cautery [6], bipolar resectoscope [29, 85], and 
hysteroscopic morcellators [83, 84].

The choice of instrument is based on the cost, availability, size, and location of 
the polyp and operator’s expertise. A few studies comparing the abovementioned 
methods with regard to cost and efficacy have been reported.

Small and pedunculated polyps are easily removed either with scissors or small 
polyp forceps through the operating hysteroscope (Figs. 5.4, 5.5, and 5.6) [80]. The 
grasping forceps should be directed at the base of the polyp, and rather than pulling, 
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Table 5.1 Different methods and techniques for removal of polyps [79]

Management Advantages Disadvantages Recurrence
Dilatation and 
curettage or 
hysteroscopy 
followed by blind 
grasping forceps/
curettage [54, 80]

Readily available
Low equipment 
costs
Minimal expertise 
required

Low sensitivity (8–46%) 
General anesthesia 
Hospitalization required 
Complication rates higher 
than with targeted 
removal

Recurrence in 15%

Hysteroscopic 
polypectomy
[60, 75, 80–82]

Accurate, complete 
resection of polyp
Early recovery, 
return to normal 
activities
Minimal 
hospitalization
Low risk of 
complication 
(0.38%)
Associated with 
good reproductive 
outcome
Low risk of 
intrauterine 
adhesions with 
operative 
hysteroscopy for 
polyps

Increased operating time 
for operative 
hysteroscopy
Specialized equipment
Glycine absorption and 
associated complications 
are potential issues
Higher skill requirement 
than blind technique

Operative 
hysteroscope use is 
associated with a 
low recurrence rate 
of 0–4.5%

Hysteroscopy and 
polyp morcellation 
[83, 84]

Easy to use
No glycine for 
distension
Timesaving
Short learning curve

Expensive
Not widely available
Increased difficulty of 
pathological examination
Increased risk of bleeding 
as no electrosurgery

Not yet reported

Hysteroscopy and 
bipolar removal of 
polyp [29, 85]

Easy to use
No glycine for 
distension

Expensive
Not widely available

Not yet reported

Hysterectomy Definitive treatment
No risk for future 
malignancy
Treatment of choice 
for polyp

High risk of surgical 
morbidity
Compromises future 
childbearing ability

No recurrence

Medical Noninvasive Only for short-term 
treatment
Limited evidence of 
effectiveness

Symptom 
recurrence on 
treatment cessation

Source: “Diagnosis and Management of Endometrial Polyps: A Critical Review of the Literature” 
by S.  Salim et  al., 2011, Journal of Minimally Invasive Gynecology, 18, pp.  569–581. Crown 
Copyright 2011 Published by Elsevier Inc. on behalf of AAGL. Reproduced with permission from 
Elsevier Inc.
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a gentle but consistent forward pressure is maintained to avulse the polyp from its 
base. The polyp is then removed through the hysteroscope along with the grasper. 
The polyp can be removed in one or more attempts according to its size.

On the other hand, electrosurgical loop (resectoscope) is the instrument of choice 
for large and sessile polyps (Figs. 5.7 and 5.8). Once the concerned polyp is brought 
in good view, the resectoscope loop is advanced and taken beyond the polyp. After 

Fig. 5.4 Hysteroscope 
(2.9 mm) with diagnostic 
and operative sheaths

Fig. 5.5 Hysteroscope with 
assembled operative sheath 
and hysteroscopic scissors

Fig. 5.6 Tip of hystero-
scopic scissors
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this the foot pedal or hand control is used to switch on the flow of the current 
through the loop, and it is simultaneously pulled proximally in the direction away 
from the fundus. Multiple such repetitive attempts are made as the broad-based 
polyp is shaved in piecemeal. The resectoscopic polypectomy may take longer oper-
ating time which can lead to complications due to systemic glycine absorption. The 
chances of recurrence are almost nil when compared to other methods such as 
microscissors or grasping forceps (15%) [80].

Bipolar electrosurgical resection systems [(Bipolar Versapoint (Gynecare, 
Sommerville, NJ) or Gynecare Versascope™ (ETHICON TM)] are thinner instru-
ments which require minimal cervical dilatation. They are compatible with saline as 
distension medium, thus decreasing the risk of hyponatremia and its sequel [29, 85]. 
Bipolar twizzles [86] and polyp snares [87] have shown good success and low pain 
scores. Bipolar electrode excision is better for small, fundal polyps, while monopo-
lar excision is preferable for nonfundal polyps or the larger ones (>20 mm) [88].

The hysteroscopic morcellator enables simultaneous removal of pieces of polyp 
as it resects under direct vision in a shorter time. There is no need for repeated in and 

Fig. 5.7 Monopolar 
resectoscope with 
 electrosurgical loop and 
sheaths

Fig. 5.8 Electrosurgical 
loop for polypectomy
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out movement of instrument, hence less chances of fluid loss and cervical trauma 
[84]. Traditionally, polyps >2 cm or those larger than the diameter of the internal 
cervical os are best removed with the patient under general anesthesia as there is a 
longer operating time, increased patient discomfort, passage of instruments multiple 
times through the cervix, and piecemeal removal of the polyp. Morcellators with 
lesser diameters are becoming available for such a situation. An added advantage is 
the ease with which multiple polyps can be removed. In a randomized study of 121 
patients, removal of polyps using a hysteroscopic morcellator was found to be sig-
nificantly quicker, less painful, more acceptable to women, and more likely to com-
pletely remove endometrial polyps compared to electrosurgical resection [89].

Bipolar electrosurgical resection and hysteroscopic morcellation are the tech-
niques which are expensive and not available widely. At present there is limited 
evidence about their efficacy in improving reproductive outcome. More randomized 
trials are needed before reaching a conclusion.

5.7.5  Complications of Hysteroscopic Polypectomy

Hysteroscopic polypectomy is a safe procedure with a reported complication rate of 
0.95–3% [81, 90, 91]. The most common complications for operative hysteroscopy are:

• Hemorrhage (2.4%)
• Perforation of the uterus (1.5%)
• Cervical laceration (1–11%) [91]
• Complications due to excessive fluid absorption like hyponatremia, etc. 

[81, 90–92]

However, most of these complications are associated with prolonged operative 
hysteroscopy like adhesiolysis and myomectomy and less commonly encountered 
with polypectomy.

Hemorrhage can be seen either during or after hysteroscopy. In case of excess 
bleeding, uterine perforation should be ruled out. Mild hemorrhage generally stops 
on its own and does not require any specific intervention. In case of moderate to 
severe bleeding, electrocautery can be used to coagulate small vessels. If the bleed-
ing is still not controlled, a Foley catheter or intrauterine balloon can be inserted and 
inflated in the cavity for a tamponade effect [92, 93].

Uterine perforation is one of the common complications of operative hysteros-
copy, the incidence being 0.7–3%. The perforation can occur through introduction of 
uterine sound, cervical dilator, hysteroscope, or any other operative instrument like 
hysteroscopic scissors, a morcellator, or a resectoscope cautery loop. The surgeon 
should counsel and take a written consent from all the patients beforehand regarding 
the possible complications and for a simultaneous laparoscopy if required [81, 90, 
91]. A small perforation with a blunt instrument can be managed conservatively, but 
if suspected with a sharp instrument or an electrocautery loop, a concurrent laparos-
copy should be done to rule out injury to the pelvis viscera or vessels.
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The risk of intrauterine adhesions is low as the myometrium is generally not 
incised [94]. No adhesions were reported after hysteroscopic polypectomy in a class 
1 study [82]. Other less common complications associated with the procedure 
include anesthesia-related complications, formation of a false passage in the cervi-
cal canal, postoperative endometritis, and rarely gas embolism. The complications 
are discussed further in detail elsewhere in this book.

5.7.6  American Association of Gynecologic Laparoscopists 
(AAGL) Guidelines for the Management  
of Endometrial Polyps [6]

 1. Conservative management is reasonable, particularly for small polyps and if 
asymptomatic (Level A).

 2. Medical management of polyps cannot be recommended (Level B).
 3. Hysteroscopic polypectomy remains the gold standard for treatment (Level B).
 4. No difference in clinical outcomes with various hysteroscopic polypectomy 

techniques (Level C).
 5. Removal for histologic assessment is appropriate in postmenopausal women 

with symptoms (Level B).
 6. Hysteroscopic removal is to be preferred to hysterectomy because of its less 

invasive nature, lower cost, and reduced risk to the patient (Level C).

For the infertile patient with a polyp, surgical removal is recommended to allow 
natural conception or assisted reproductive technology a greater opportunity to be 
successful (Level A).

5.8  Role of Polypectomy in Conception

5.8.1  Natural Conception

A few observational studies have shown improvement in natural conception rates 
after resection of endometrial polyps, particularly in patients with unexplained 
infertility [1, 95]. In a study of 266 infertile, eumenorrheic women, a pregnancy rate 
of 50% was achieved following hysteroscopic polypectomy [34]. According to 
present evidence, polypectomy is effective in improving pregnancy rates in subfer-
tile women (43–80%) [36, 80, 96].

5.8.2  Intrauterine Insemination

Polypectomy increases conception rate in patients undergoing intrauterine insemi-
nation (IUI) [5, 43]. In a prospective study, 86 women underwent hysteroscopic 
polypectomy before IUI, and 85 women opted to proceed directly with IUI without 
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polyp removal. On comparison, pregnancy rates were 40.7% after polypectomy as 
compared to 22.3% in controls [97]. According to recent Cochrane systematic 
review, hysteroscopic removal of polyps prior to IUI increases the odds of clinical 
pregnancy compared to diagnostic hysteroscopy and polyp biopsy alone (OR 4.4, 
95% CI 2.5–8.0 and p < 0.00001) [95].

5.8.3  In Vitro Fertilization

According to a systematic review, if polyps are detected before the start of con-
trolled ovarian hyperstimulation, they should be removed to improve the outcome 
of IVF [35]. The management of newly diagnosed endometrial polyps during ovar-
ian stimulation still remains controversial [1, 5]. Management of polyps which 
appear during the ovarian stimulation should be customized based on the number of 
embryos, history of previous conception, and robustness of cryopreservation pro-
gram of the respective center [35].

In a retrospective analysis of 83 patients which were suspected to have endo-
metrial polyps of <2  cm on TVUS, similar pregnancy rate was found whether 
fresh embryo transfer was done or it was frozen embryo transfer after hystero-
scopic polypectomy, but miscarriage rate was significantly higher in the fresh 
transfer group. So polypectomy can increase the take-home baby rates by reduc-
ing miscarriage rate [98].

In another retrospective analysis, it was found that endometrial polyps <1.5 cm, 
seen during ovarian stimulation, did not require removal. The pregnancy and live 
birth rates were similar in patients diagnosed with an endometrial polyp (when 
compared to controls) in ICSI cycles. Thus it was concluded that such polyps can be 
managed expectantly [99].

Retrospective study by Check et al. showed no difference in the implantation, 
clinical pregnancy, or live birth rates after fresh IVF-ET cycles when patients 
with newly diagnosed endometrial polyps were compared to those without 
polyp [100].

In a recent retrospective cohort study, it was concluded that newly diagnosed 
endometrial polyps during COH are associated with an increased biochemical preg-
nancy rate (odds ratio, 2.12; 95% CI, 1.09–4.12) but ultimately do not adversely 
impact clinical pregnancy or live birth rates after fresh IVF-ET [5].

In a subset of patients with recurrent implantation failure in IVF cycles, there 
was a significant increase in implantation and clinical pregnancy rates subsequent to 
hysteroscopic removal of endometrial polyps [101].

The time interval between hysteroscopic polypectomy and the subsequent IVF 
cycle does not seem to impact the success rates of the IVF cycle [102].

In conclusion, surgical resection of endometrial polyps is recommended in infer-
tile patients to possibly increase natural conception rates, as well as those associated 
with assisted reproductive technology [6]. Management of newly diagnosed endo-
metrial polyps during IVF should be individualized [5, 35].
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Conclusion
1. The prevalence of endometrial polyps is higher in infertile women.
2. Hysteroscopy is the gold standard for the diagnosis of endometrial polyps and 

is the only modality which offers an opportunity for concurrent treatment.
3. Office hysteroscopy is cost-effective and gives more patient comfort but 

requires a high level of expertise, especially if an operative procedure is 
required simultaneously.

4. There is no evidence to favor any one hysteroscopic polypectomy technique 
over the others in terms of clinical outcome.

5. Hysteroscopic polypectomy is indicated for polyps associated with 
infertility.

6. Resection of endometrial polyps, particularly in patients with unexplained 
infertility, improves natural conception rates and conception rates with IUI.

7. Polyps diagnosed prior to commencement of controlled ovarian hyperstimu-
lation (COH) for in vitro fertilization (IVF) should be removed.

8. Management of newly diagnosed endometrial polyps during IVF should be 
individualized.
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6Hysteroscopic Myomectomy

Shilpa Sharma and Shalu Gupta

6.1  Introduction

Uterine fibroids are the most common benign tumors of women in the reproductive 
age group. On the basis of postmortem studies, the prevalence rates are quoted to be 
varying from 20% to 50% [1]. The age group found to be most commonly present-
ing with myomas is the reproductive age group.

These are smooth muscle cell tumors of the uterus and have interweaving fibrous 
tissues that may contain collagen, fibronectin, and proteoglycan [2]. Pathogenesis 
of myomas is still not clear, but both estrogen and progesterone are found to have a 
major role in the proliferation of the tumor [3, 4]. Fibroids are rarely seen before 
menarche and generally start regressing once a woman attains menopause. As the 
myomas grow, they usually follow the path of least resistance, i.e., either they grow 
toward the abdominal cavity or toward the uterine cavity becoming subserous or 
submucous fibroids, respectively (5–10% of uterine fibroids) [5].

Although all uterine fibroids arise from myometrium, they are classified by their 
location in the uterus into three major clinical categories: subserosal, submucosal, 
and intramural. There can be single or multiple myomas in a uterus.

Subserous myomas needs surgical removal if the size is more than 7 cm in size 
they do not need surgical removal. Sometimes myomas smaller than 7 cm may cause 
symptoms due to their location, i.e., either they may cause bladder symptoms if present 
anteriorly or bowel discomfort if posteriorly located, and it may necessitate its removal. 
Myomectomy for subserous fibroids is either done laparoscopically or by a laparot-
omy. Similarly, intramural fibroid may be removed laparoscopically or by a laparot-
omy. Laparoscopic myomectomy has many advantages over laparotomy due to shorter 
convalescence period and better cosmesis. Laparoscopic myomectomy includes 
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removal of the myoma as well as repair of the myometrium through the endoscope; 
hence it requires more technical expertise than most other procedures which are done 
laparoscopically. The use of laparoscopic myomectomy is now gaining widespread 
acceptance due to increased training as well as availability of better equipment.

Women with submucous fibroids present with clinical symptoms such as men-
orrhagia, spasmodic dysmenorrhea, and inability to conceive in some. Submucous 
fibroids can arise from the anterior, posterior, or the lateral wall of the uterus. These 
are most commonly located at the body of the uterus but may also be present at the 
fundus or the isthmus. If present at the cornual end, then it may cause infertility by 
interfering with the transfer of the sperm at the uterotubal junction [6]. These myo-
mas are found to have higher rate of malignant transformation and increased asso-
ciation with chronic endometritis [6]. Incidence of antenatal and postnatal 
complications such as preterm labor, postpartum hemorrhage, and operative deliv-
eries is higher in women with submucous fibroid [7].

Submucous myomas can be treated by hysteroscopic resection or by subtotal or 
total hysterectomy through open or laparoscopic access. Hysteroscopic techniques 
are now preferred as it preserves fertility, is less invasive, and retains the menstural 
functions in the women, too. However some myomas may not be amenable to be 
treated hysteroscopically.

6.2  History of Hysteroscopic Myomectomy

Initially fibroids were treated with either by performing hysterectomy or doing a 
myomectomy through laparotomy. But with the developments in surgical tech-
niques and instrumentation, accessibility of fibroids became easy with the applica-
tion of laparoscopy. As the hysteroscope was introduced, the submucous fibroids 
became accessible and could be removed from the inner surface of the uterus. 
Initially the myomas were removed either by twisting the pedicles of the peduncu-
lated fibroids with the help of ovum forceps or the fibroid pedicle would be cut with 
the help of scissors inserted through the hysteroscopic sheath.

In 1976, Neuwirth and Amin first reported resection of a fibroid using a resecto-
scope used in urology. They had used 32% dextran as a distension medium and 
monopolar current [8]. Later in 1987, Hallez used a specially designed resectoscope 
that used 1.5% glycine with continuous flow and cutting current [9].

With advances in instruments and increase in knowledge, hysteroscopic myo-
mectomy is now the standard technique for management of submucous myomas.

6.3  Presurgical Evaluation of Submucous Fibroids

Removal of submucous myoma can be difficult most of the times, and hence 
it is necessary to decide the extent of the myoma before attempting the proce-
dure. Fibroids can be evaluated using either transvaginal ultrasound scanning 
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(TVS)  and/or sonohysterography (SHG) and office hysteroscopy. These diag-
nostic modalities enable us to assess the location, number, and size of the 
fibroid and also the depth of myometrial extension. SHG or office hysteros-
copy delineates the intracavitary component of the fibroid as well as it may 
show any other intracavitary pathology. In a comparative study published in 
2011, saline infusion sonography had a sensitivity of 99% and positive predic-
tive value of 96% for submucous myomas. Hysteroscopy had a sensitivity, 
specificity, positive predictive value, and negative predictive value of 98%, 
83%, 96%, and 91%, respectively, for all pathologies of the uterus. In conclu-
sion, SIS was found to be superior to the TVS for diagnosing uterine  
pathologies and is equivalent to hysteroscopy, which is considered as the gold 
standard [10].

SHG is superior to TVS as it identifies not only the exact location of fibroid 
but also the exact proportion of the myoma that protrudes into the uterine cav-
ity and hence helps in classifying the myoma and also deciding on the mode of 
treatment. In cases of multiple fibroids, or if differentiation between adeno-
myosis and fibroid is difficult or in obese patients where TVS or SIS is techni-
cally difficult to perform, magnetic resonance imaging (MRI) may be helpful 
[11, 12].

6.4  Classification of Submucous Fibroids

The classification used most commonly was developed in 1993 by Wamsteker et al. 
and adopted by the European Society for Gynecological Endoscopy (ESGE). This 
classification only considers the degree of myometrial penetration of the submucous 
fibroid (Table 6.1) [13].

In 2005, Lasmar et al. proposed a new classification of submucous fibroids that 
can be used preoperatively. This system of classification considers the degree of 
penetration of fibroid into the myometrium, extension of the base of the fibroid in 
relation to the wall of the uterus, size of the fibroid (in cm), and location of fibroid 
(Table 6.2). For each parameter, a score is given ranging from 0 to 2, and depending 
on the total score, patients are divided into three groups. The Lasmar score is found 
to have a better correlation to the surgical outcome as compared to when only the 
ESGE classification was used [14, 15].

Table 6.1 ESGE classification of submucous myomas [13]

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

Type I <50% myometrial extension
<90° angle of myoma surface to uterine wall

Type II ≥50% myometrial extension
≥90° angle of myoma surface to uterine wall
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6.5  Instruments

Operative hysteroscope or resectoscope is the main equipment required for removal 
of submucous myoma. It has channels for instillation of medium, for the telescope 
and an extra channel for the insertion of operative devices such as loops or elec-
trodes. Both monopolar as well as bipolar electrosurgical equipment can be used, 
though the distension media would change as discussed in the chapter of instru-
ments. The use of monopolar currents requires a nonconducting media such as sor-
bitol 5% or glycine. The use of bipolar current has been found to be much safer and 
hence now preferred by most surgeons.

6.6  Hysteroscopic Techniques

The surgical technique would mainly depend upon the type of the myoma and its 
location in the endometrial cavity. Also the experience or the expertise of the sur-
geon may favor one technique over the other [16].

6.6.1  Office Hysteroscopic Myomectomy

Advent of smaller diameter hysteroscopes of diameters of 3–5 mm has now allowed 
many uterine pathologies to be treated without the need of cervical dilation and 
anesthesia and hence tackled at outpatient department itself. Smaller fibroids that 
are completely within the uterine cavity (G0) can be treated in office settings. The 
fibroid is first divided into two halves, and then each half is separated from the base 
in two or three slicing attempts. These are then pulled out with the help of a grasper.

Evidence is limited due to methodological weaknesses of studies evaluating hys-
teroscopic myomectomy in office settings, such as absence of a control group and 
short follow-up period. Larger trials are required to further evaluate the usefulness 
of this technique.

Table 6.2 Step W classification of submucous myomas [14]

Size 
(cm)

Topography Extension of 
the base

Penetration Lateral 
wall

Total

0 <2 Low <1/3 0
1 2–5 Middle 1/3–2/3 <50%
2 >5 Upper >2/3 >50% +1
Score Group Complexity and therapeutic options
0–4 I Low complexity hysteroscopic myomectomy
5–6 II High complexity hysteroscopic myomectomy. Consider GnRH use. 

Consider two-step hysteroscopic technique
7–9 III Consider alternatives to hysteroscopic technique

Source: Lasmar RB et al. Submucous myomas: a new presurgical classification to evaluate the 
viability of hysteroscopic surgical treatment—preliminary report. J Minimal Invasive Gynecol, 
2005; 12(4):308–11. Reproduced with permission from Ricardo Lasmar
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6.6.2  Fibroids Completely Within the Uterine Cavity (G0)

6.6.2.1  Resectoscopic Excision by Slicing
The method of slicing consists of repeated and progressive passage of the cutting 
loop through the fibroid starting from the top and then proceeding downward to the 
base. This procedure is also useful for the pedunculated fibroids (Figs. 6.1, 6.2, 6.3, 
6.4, and 6.5).

During the resection of the fibroid, the fragments of the fibroids start accu-
mulating within the cavity making the visibility poor, and these may require 
removal before any further attempt to slice and complete the procedure. The 
best way to remove them is under direct vision after grasping the loose tissue 
with loop or grasping forceps. Nowadays resectoscope with automatic chip 
aspiration is also available. The procedure should be considered complete when 

Fig. 6.1 Hysteroscopic 
view of submucous myoma 
before myomectomy

Fig. 6.2 Removal of 
myoma with slicing 
technique with the help of 
a cutting loop
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Fig. 6.3 Partially removed 
myoma

Fig. 6.4 Completely 
removed myoma

Fig. 6.5 Panoramic view 
of the cavity after removal 
of myoma
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the base is smooth and regular and the fasciculate structure of the myometrium 
can be seen.

6.6.2.2  Cutting the Base of the Fibroid and then Extracting 
the Fibroid

In case of a pedunculated fibroid, the pedicle may be cut with the help of either a 
loop electrode or Nd: YAG laser. The fibroid can then be removed either under direct 
vision using Issaacson optical tenaculum or blindly using forceps. Some surgeons 
leave the resected fibroid tissue inside the cavity itself so that it is extruded during 
menstruation later.

6.6.2.3  Ablation by Nd: YAG laser
Small fibroids (<2 cm) can be ablated using Nd: YAG laser. In this method, the laser 
is first used to ablate the superficial blood vessels followed by dragging the laser 
against the fibroid multiple times, till the entire tissue is flattened out. This is known 
as the touch technique. The disadvantage of the technique is that no tissue is avail-
able for histopathology and also that the laser equipment is expensive and hence 
limiting its use.

6.6.2.4  Vaporization of Fibroid
In this technique spherical or cylindrical electrodes are used for vaporization of the 
fibroid. The electrode is moved slowly over the fibroid, and the current is only 
applied when we are moving toward the surgeon. This technique is continued till the 
myoma is reduced to such a size that can be easily removed by a tenaculum or a 
forceps.

The disadvantages of this technique are uterine perforation, gas embolism, and 
unavailability of tissue for histopathology. These complications can be managed by 
taking certain precautions during surgery. The surgeon should take care of the time 
for which the pressure has been applied, wattage of current used. The anesthetist 
should constantly monitor the end-tidal CO2 of the patient and keep the operator 
informed avoiding serious complications.

6.6.2.5  Morcellation by Intrauterine Morcellator (IUM)
A newer technique that is morcellation by IUM preserves tissue for histological 
examination. This technique is effective for fibroids that are classified as G0 and G1 
but not for G2. This technique may have a shorter learning curve and is faster as the 
tissue fragments are aspirated through the instrument only. This is a newer tech-
nique; hence further studies are needed for long-term follow-up and 
complications.

A retrospective comparative study was conducted in two centers from January 
2012 to December 2013 with a total of 83 patients with submucous myomas type 0, 
1, and 2. Thirty-four patients underwent hysteroscopic morcellation using MyoSure, 
and 49 had hysteroscopic resection using Versapoint-24F bipolar loop. There were 
36 (71%) type 0 and 1 myomas and 15 (29%) type 2 in morcellation group versus 
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44 (59%) myomas type 0 and 1 and 31 (41%) type 2 in electrosurgical resection 
group (p = 0.17). The mean operative duration was 30 min in morcellation group, 
compared to 31 min in bipolar resection group (p = 0.98). Complete myoma removal 
was achieved in 22 (64%) patients in morcellation group and in 34 (69%) in bipolar 
resection group (p = 0.65). There were no differences in the adverse events between 
both groups. The prevalence of postoperative intrauterine adhesion was 10% in 
morcellation group and 13.8% in bipolar resection group (p = 0.69). In this short 
comparative series, hysteroscopic morcellation and bipolar loop resection were 
associated with comparable results for removal of submucous myomas [17].

6.6.3  Fibroids with Intramural Component (G1–G2)

Fibroids with intramural component are best treated in hands of experts as these are 
technically challenging with higher chances of complications. Fibroids with size 
more than 5  cm and with intramural components, i.e., G1 or G2, should not be 
removed hysteroscopically, as there are chances of incomplete resection and makes 
the surgery difficult.

Several techniques have been described having the same objective, i.e., to make 
intramural component as intracavitary.

6.6.3.1  Excision of the Intracavitary Component Only
Several authors in the past proposed that only the intracavitary portion of the fibroid 
could be excised leaving behind the intramural component [8]. It was on the assump-
tion that the endometrium may grow over the intramural component and hence the 
fibroid may behave as an intramural one. But this proved to be useless because as 
the fibroid grew, it would have an intracavitary expulsion due to volumetric expan-
sion, and hence the symptoms would persist. This procedure finally fell into 
disrepute.

6.6.3.2  Fibroid Excision Using the Two-Step Technique
This procedure was first described in 1990 by Donnez [18]. The procedure is based 
on the fact that as the myomectomy of intracavitary portion of myoma is performed, 
the intramural component grows toward the uterine cavity becoming intracavitary. 
In his first published paper in 1990, he treated 12 patients using this technique. Later 
on he published another study which had 78 patients in whom the largest portion of 
the myoma was present in the myometrium. In these set of patients, only four 
patients needed a third operative hysteroscopy, whereas 95% of patients only needed 
two hysteroscopies [19].

Steps of this technique:

 1. The patient receives 8 weeks of GnRH agonist prior to scheduled surgery.
 2. First hysteroscopy: Removal of the intracavitary portion of myoma using the splic-

ing technique. After this the laser is made to enter the myoma at 90° angle, and the 
myolysis is done to shrink the size of the myoma. This is the first surgical step.
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 3. The patient now receives 8 weeks of GnRH agonist.
 4. Second look hysteroscopy is performed, and the residual intracavitary fibroid is 

removed by the splicing technique.

The advantage of this procedure is that it is safe as it involves the removal of 
intracavitary portion only. But the disadvantages are that it involves two separate 
interventions. This may as well increase the cost of the procedure due to two surger-
ies involved as well as the need of multiple GnRH agonist injection. Only myomas 
with a reduced intramural development or of small dimensions can be treated with 
this technique.

6.6.3.3  One-Step Techniques for Complete Excision of Myoma
 1. Excision of intramural component by slicing

After the removal of the intracavitary portion by the splicing technique, the 
intramural portion is also removed in the similar manner. During the procedure 
the infusion of the media is stopped and restarted intermittently which leads to 
start of uterine contractions and changes the intrauterine pressure causing uterine 
massage which pushes the myoma into the cavity from the intramural region. 
This step is continued several times along with manual uterine massage till the 
entire tissue has been extruded and removed.

In a study published by Zayed et al. which included 49 patients, the mean 
diameter of the myoma removed was 51.94 ± 5.58 mm. Complete resection of 
myoma by this technique was possible in 45 (91.84%) of women. Out of the 17 
women who had infertility, 9 did conceive. One-step complete resection of 
myoma was more successful if myoma was single (97.5%), the size was <6 cm 
(97.73%), or Lasmar score was <7 (100%) [20].

The complications associated with this technique are bleeding, intravasation, 
and perforation. The use of electrosurgical current while working at the intramu-
ral portion of myoma may also damage the adjacent normal myometrium.

 2. “Cold loop” myomectomy
  In 1995 Mazzon first described this technique using cold loop, and it involves 

three steps [21]:
  (a)  Excision of the intracavitary component: The intracavitary portion of the 

myoma is removed using the splicing technique. The excision stops at the 
level of the endometrial surface. This helps during the next step to identify 
the cleavage plane between the myoma and the myometrium.

  (b)  Enucleation of the intramural component: Now the cold loop is inserted 
at the edge of the myoma at the endo-myometrial interface, and the fibroid is 
dissected away from the myometrium. During this step no electrosurgical 
current is used, and the loop is used mechanically or in cold manner. 
Subsequently a single tooth loop is used to hook out and also cut the fibrous 
bridges between the myoma and the myometrium.

  (c)  Excision of the intramural component: Once the fibroid has been enucle-
ated, the myoma now lies within the cavity, and this is further treated as 
intracavitary fibroid.
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  The disadvantages of this procedure are that it needs an experienced surgeon and 
the availability of a cold loop that limits its use. Studies to assess its efficacy are 
still lacking.

 3. In toto enucleation
 (a) Litta’s technique: With the Collin’s knife, an elliptical incision is made at 

the endometrium at the interface of the myoma and the uterus till the zone 
where the cleavage between the myoma and the myometrium can be started. 
Connecting fibrous tissues are cut, the myoma is pushed into the cavity, and 
the myoma is then removed using the splicing technique. This technique was 
used successfully in 41 patients out of total of 44 patients with submucous 
fibroids (G2) with mean size of 3.2 cm (range 2–4 cm) [22].

 (b) Lasmar’s technique: This technique was successfully used in 98 women 
where an “L”-shaped Collins electrode was used to cut the endometrium 
around the myoma, then mobilizing the fibroid from all directions into the 
cavity. Once the myoma is intracavitary, then it was either removed by splic-
ing or in cases of small fibroids with the help of the grasper [14].

 4. Two resectoscope techniques have been described but is limited in its use due 
to feasibility of the procedure [23]. This technique uses two resectoscopes of 7 
and 9 mm size and hence its name. First using the smaller diameter resectoscope, 
the myoma is cut deep enough till the top of the myoma with an irregular surface 
is visualized, which is easier to grasp. The myoma is further dissected, and a 
specially designed myoma grasper further pulls the myoma into the cavity, using 
rotating and pulling action that completes the procedure. In case of inability to 
remove due to larger size of myoma, 9 mm resectoscope can be used to remove 
part of myoma to make passage smooth.

6.7  Outcomes of Hysteroscopic Myomectomy

Hysteroscopic myomectomy is proved by most studies to be both effective and a 
safe technique for treating menstrual disorders with up to 70–99% efficacy [24]. A 
number of factors may affect the success rate such as incomplete removal of the 
myoma and other causes of menorrhagia as well as development of a new fibroid. 
The size and number of fibroid have value in prognosticating the patient before the 
surgery. The surgical technique of myomectomy does not affect the success rates 
[25]. Various studies have evaluated the effect of hysteroscopic myomectomy on the 
reproductive outcome of the infertile women [26–29, 31]. The pregnancy rates 
reported after the hysteroscopic myomectomy varies from 16.7% to 76.9% with a 
mean of 45%. Such a disparity in the reported success rates is likely due to some 
other associated factor for infertility, discrepancy in follow-up, or differences in 
characteristics of patients including age and whether they had primary or secondary 
infertility [27]. As widely investigated, myomas as a sole cause of infertility is very 
uncommon and is thought to be sole cause in 1% of women; therefore, reproductive 
outcome after hysteroscopic myomectomy is influenced by other factors as well. 
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Fernandez et al. in 2001 reported that if fibroid was the sole cause of infertility, then 
pregnancy rate of 41.6% can be achieved by its removal; if one or more factors were 
present, the pregnancy rates were 26.3% and 6.3%, respectively [28].

Previously infertile women with G0 and G1 class of fibroids are likely to be 
benefitted from hysteroscopic myomectomy [29]. This was in contrast to women 
with G2 fibroids who did not show any benefit in comparison to the control group 
(women who had not undergone hysteroscopic myomectomy).

Many meta-analyses have assessed the impact of fibroids on IVF cycles 
[26, 27, 29].

Pritts compared infertile women with and without submucosal fibroids and found 
a significantly lower pregnancy rate (RR 0.32), implantation rate (RR 0.28), and 
delivery rates (RR 0.75) in patients with submucosal fibroids [26]. An updated 
meta-analysis by Somigliana et al. also found a significantly lower pregnancy and 
delivery rates for women with submucosal fibroids [odds ratio (OR), 0.3] [27]. Even 
Donnez and Jadoul found that submucous myomas are associated with lower preg-
nancy rates [29].

Only two studies evaluated IVF outcome after hysteroscopic myomectomy [32, 
33]. Meta-analysis of these two retrospective studies reports that hysteroscopic 
myomectomy does not negatively affect the chances of pregnancy in IVF cycles 
[27]. However these results have to be taken with caution as they are on basis of two 
retrospective studies with few patients only.

6.8  Operative and Long-Term Complications

Hysteroscopic myomectomy as compared to other hysteroscopic procedures is 
associated with higher incidence of complications. Complication rate is reported to 
be between 0.3% and 28%. The two most frequent complications are fluid overload 
and uterine perforation. Other complications include cervical injury, air embolism, 
and bleeding. Late sequel includes intrauterine adhesions (IUA) and uterine rupture 
during subsequent pregnancy [34].

6.8.1  Uterine Perforation

Perforation of the uterus may occur during dilatation of the cervix while inserting 
the hysteroscope or during resection of myoma. The chances of perforation are 
increased if there is a large intramural component or an aggressive resection is car-
ried out for the intramural portion [35]. The management of perforation would 
depend on the condition of the patient as well as whether any surrounding structure 
has been damaged or not.

In a study published in year 2003, data was collected from five hospitals over a 
period of 12 years. Overall 3541 hysteroscopic electrosurgeries were performed, of 
which 1468 cases were of transcervical resections of endometrium (TCRE), 797 
cases of transcervical resection of myoma (TCRM), 783 cases of transcervical 
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resection of endometrial polyp (TCRP), 189 cases of transcervical resection of uter-
ine septa (TCRS), 112 cases of transcervical resection of uterine adhesion (TCRA), 
and 192 cases of transcervical removal of foreign body (TCRF). All surgeries were 
performed under ultrasonographic or laparoscopic guidance. Cases of uterine perfo-
ration were divided into two groups: entry-related or technique-related.

Uterine perforation was observed in 16 cases (0.45%). Out of these 16 cases, 
seven were due to cervical dilatation, one was due to insertion of the hysteroscope, 
and eight were caused by electrode. The incidences of uterine perforation of differ-
ent operations were TCRA 4.46% (5/112), TCRF 3.12% (6/192), TCRE 0.27% 
(4/1468), TCRM 0.13% (1/797), and TCRP and TCRS none. These 16 cases were 
all diagnosed during operations, ten cases (62%) by 2D ultrasound and (or) laparos-
copy and six cases (38%) by hysteroscopy and clinical features. 13 cases were com-
plete uterine perforations, among them two were diagnosed by laparoscopic 
monitoring, five by ultrasound monitoring, four by hysteroscopy, and two by symp-
toms and ultrasound, and three cases were incomplete uterine perforations in which 
two were diagnosed by laparoscopic monitoring and one by ultrasound monitoring. 
According to the authors as the half of uterine perforation cases happened while 
entering into the uterine cavity, hence utmost attention is needed while introducing 
dilator or hysteroscope. The other half was related to technique, and hence the type 
of surgery and surgeons experience is of importance [36].

6.8.2  Intravasation and Electrolyte Imbalance

This has been categorized as the most serious complication of hysteroscopic myo-
mectomy. At present a standard definition of fluid overload is lacking. The intrava-
sation of the fluid used to distend the uterine cavity can cause hyponatremia, 
pulmonary/cerebral edema, heart failure, and even death [35, 37]. The fluid is 
absorbed mainly via the vessels in the myoma and also through peritoneal absorp-
tion. Fluid deficit of 1000 mL of nonelectrolyte media causes drop of serum sodium 
of 10 nmol/L, making 1000 mL as cutoff for nonelectrolyte media. With isotonic 
electrolyte media used with bipolar systems, deficit of even >1000 mL can be easily 
tolerated by healthy women, but the same may not be true with advanced age and 
with associated comorbidities (weight/cardiovascular or renal diseases, etc.). So the 
upper safe limit for isotonic media still remains undefined especially in relation to 
age, weight, and medical fitness of woman [38].

The main factor responsible for extravasation seems to be the intramural exten-
sion of the fibroid mainly due to damage to larger-sized vessels. Other factors 
include being the length of the operation, the size of the fibroid, and the total inflow 
volume. Till the evidence to define an upper safe threshold for isotonic media is 
absent, the BSGE/ESGE Guideline Development Group recommends a limit of 
2500 mL for healthy fit women [38]. However, in the elderly or those with comorbid 
conditions such as cardiovascular disease and renal disorders, the thresholds should 
be lowered, and upper limits for fluid deficits should be 750 mL for hypotonic solu-
tions and 1500 mL for isotonic solutions [38].
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During surgery a close watch on the fluid balance, difference in the amount of 
inflow and outflow including the fluid that has leaked through the vagina, should be 
noted. The procedure should be abandoned before excessive fluid is absorbed. The 
use of bipolar instruments along with normal saline has reduced this complication 
tremendously.

6.8.3  Postoperative Intrauterine Adhesions

The incidence of postoperative IUA after hysterosocpic myomectomy ranges from 
1% to 13% [39]. One can minimize the risk by avoiding forceful manipulation and 
trauma to healthy tissue around the fibroid. Surgeon should use minimal electrosur-
gery during the surgery especially in cases with multiple fibroids. One can use either 
barrier agents such as levonorgestrel-releasing intrauterine device or Foley’s cathe-
ter to reduce the development of adhesions. Postoperative use of estrogens and pro-
gesterones is also recommended by some authors. No single method has been 
proven to be efficacious at preventing the development of intrauterine adhesions 
following hysteroscopic operative procedures.

6.8.4  Uterine Rupture During Pregnancy

Uterine rupture may occur during future pregnancy especially if the myometrium 
has been disrupted during myomectomy. The patient should be explained about the 
risk of uterine rupture and advised to avoid pregnancy for at least a year. Although 
only very few cases of uterine perforation are reported [39–41], some surgeons 
prefer cesarean section over vaginal delivery in post myomectomy pregnancies. 
However, the evidence in support of cesarean section preventing uterine rupture is 
lacking.

Conclusions
Hysteroscopic removal of submucous myomas using the splicing technique is 
the most common and well-accepted technique for G0/G1 class of myomas. 
Among various other methods of hysteroscopic myomectomy, recently available 
intrauterine morcellator may be a valid alternative to the splicing method. Small 
fibroids can be treated at outpatient department with the use of small diameter 
office hysteroscopes. Various techniques for complete removal of the myoma 
have been described that may include the use of hydro-dissection, GnRH ago-
nist, and even the two-stage surgical technique, but mostly these procedures have 
either limited success or very few studies to its credit hence limiting their wide-
spread acceptance. Hence, the surgical management of G2 submucous myoma 
needs greater technical expertise because not only it is technically difficult but is 
also associated with higher complication rates. Careful selection of cases with 
thorough presurgical evaluation along with experienced surgeons in a fully 
equipped setup is recommended for hysteroscopic myomectomy.
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7Role of Hysteroscopy in Mullerian 
Anomalies

Jyoti Mishra

7.1  Introduction

Congenital uterine anomalies are developmental defects of Mullerian ducts during 
embryogenesis. These are categorized into defects of genesis and fusion.

References regarding the existence of Mullerian defects date back to antiquity, 
around 300 BC. Columbo reported the first documented case of vaginal agenesis 
(uterus and vagina) in the sixteenth century [1].

The exact incidence of congenital uterine anomalies is unknown because most 
women with such anomalies remain asymptomatic. Most of the studies measuring 
prevalence were conducted in a small population of women who have experienced 
a pregnancy loss; hence the actual prevalence in general population remains unde-
termined. Uterine anomalies occur in 2–4% of infertile women and fertile women 
with normal reproductive outcomes. The incidence is higher, however, among 
women with recurrent first-trimester miscarriage or late first- or second-trimester 
miscarriage/preterm delivery. Arcuate uterus, often diagnosed in women without 
any reproductive problems, is the most common uterine anomaly (5%), followed by 
septate uterus (3%) and bicornuate uterus (0.5%) [2].

Mullerian anomalies may present with a variety of gynecological and obstetrical 
problems [2, 3]. Uterine septum is the commonest uterine anomaly, responsible for 
approximately 80–90% of congenital uterine malformations [2]. Among all uterine 
malformations, uterine septum is the only one that can be treated and corrected by 
hysteroscopic surgery [3].
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7.2  Etiology

The underlying etiology of congenital Mullerian defects is not well understood. The 
karyotype of women with these anomalies is usually normal. It is the process of 
embryogenesis that governs the malformations of the genital tract. The development 
of the uterus starts at around 8–16 weeks of fetal life from the paired paramesoneph-
ric (Mullerian) ducts. These ducts pass through three phases of development [4]:

• Organogenesis: Both paramesonephric ducts begin to develop.
• Fusion: Upper part of the vagina, cervix, and uterus are formed by lateral fusion 

of the lower Mullerian ducts. The upper cranial part of the Mullerian ducts 
remains unfused and forms the fallopian tubes.

• Septal absorption: Central septum left after the fusion of lower Mullerian ducts 
eventually gets absorbed after 9 weeks leading to single uterus and cervix.

A defect in the subperitoneal fibro-muscular tissue, which normally pulls the 
Mullerian duct together, an unusually thick round ligament or a tough vesicorectal 
fold, may contribute to developmental defects.

There is another set of ducts called mesonephric or Wolffian ducts which are 
crucial for renal development and also induce female reproductive tract develop-
ment [5]. As a result, any abnormalities of mesonephric maldevelopment may also 
have an effect on genital tract formation [6]. Hence it is important to look for con-
genital abnormalities of renal system in patients where any genital anomaly is 
detected [7].

7.3  Classification

The most widely accepted classification of Mullerian duct anomalies is designed by 
American Fertility Society (AFS) (1988) (Table 7.1) [8]. Although this system is 
based on the clinically useful scheme of Buttram and Gibbons which combines the 
degree of developmental failure with clinical manifestations [9], it does not fully 
cover associated anomalies in the vagina, cervix, fallopian tubes, and renal system.

This system focuses largely on vertical fusion defects. Associated anomalies are 
not fully included, and a note of these should always be made. Detailed discussion 
of the classification would be beyond the prerogative of this chapter.

7.4  Signs and Symptoms

Complains suggestive of a uterine anomaly include dysmenorrhea, menstrual abnor-
malities (amenorrhea, hypomenorrhea), hematocolpos, recurrent miscarriage, mal-
presentation, and preterm delivery. The ability to achieve a clinical pregnancy is not 
typically impaired.
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A clinical examination may reveal a vaginal septum, double cervix, an unusually 
deviated uterus, or a very wide uterus to raise a suspicion of an anomaly.

7.5  Mullerian Anomalies and Reproductive Outcome

Different types of congenital uterine malformations may have different effects on 
reproductive performance [10]. Unicornuate uterus and uterus didelphys usually 
have a similar effect on pregnancy outcome [10–12]. Bicornuate and septate uterus 
both have incomplete absorption of septum as the etiological cause [11–14]. In 
patients with septate uteri, the reported incidence of abortion is 67%, prematurity 
33%, and live births 28% [11].

Among various mechanisms proposed to explain the adverse effect of septate 
uterus on pregnancy outcome, the diminished size of uterine cavity and cervical 
incompetence have been suggested as the most probable etiological factors [13, 
15]. Septum consisting of fibroelastic tissue with inadequate vascularization and 
having altered relations between myometrial and endometrial vessels can exert a 
negative effect on fetal placentation [12, 14, 16]. A contrasting study by 
Dabirashrafi et al. found significantly less connective tissue, a higher amount of 
muscle tissue, and more vessels in the septum. They suggested that pregnancy 
wastage is caused by poor decidualization and placentation. Reduced amounts of 
connective tissue and increased muscle content are said to cause uncoordinated 
contractility [15].

Table 7.1 AFS classification of 
Mullerian anomalies [8]

Class I Hypoplasia and agenesis
(a) vaginal
(b) cervical
(c) fundal
(d) tubal
(e) combined

Class II Unicornuate
• Communicating
• Non-communicating
• No cavity
• No horn

Class III Didelphys
Class IV Bicornuate

(a) partial
(b) complete

Class V Septate
(a) partial
(b) complete

Class VI Arcuate
Class VII DES drug related
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7.6  Diagnosis

For definitive diagnosis of Mullerian anomalies, one has to visualize both the inter-
nal and external uterine contour. Various diagnostic modalities have been utilized 
for uterine anomalies, each one having its own advantages and limitations. Two- 
dimensional ultrasonography or hysterosalpingography is an acceptable first-line 
screening tool.

7.6.1  Ultrasonography

Ultrasonography (USG) is useful for evaluating the kidneys, detecting hematome-
tra or hematocolpos, and confirming the presence of ovaries in women with primary 
amenorrhea or diagnosis of septate uterus or agenesis. It also provides information 
about uterine contour, internal and external. In the secretory phase of the menstrual 
cycle, there is improved visualization of the endometrium. A 3D ultrasound can 
visualize the uterine cavity, myometrium, and the outer contour of the uterus in a 
single image, such as a coronal view. It is a noninvasive, reproducible, reliable 
method of differentiating the septate from the bicornuate uteri [16–18] (Fig. 7.1).

7.6.2  Hysterosalpingography

Hysterosalpingography (HSG) is a cost-effective modality of evaluating the uter-
ine cavity for diagnosis of uterine anomalies. It is widely available even in low-cost 
settings. The advantage of hysterosalpingography is that it provides additional 
information of fallopian tube patency. The drawback of HSG is that it does not give 
any information of external uterine contour. To overcome this, additional modalities 
may be required for making a definitive diagnosis (Figs. 7.2 and 7.3).

7.6.3  Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) can provide excellent delineation of internal 
as well as external contour of the uterus, without exposure to ionizing radiations. It 

Fig. 7.1 (a, b) Ultrasound of bicornuate uterus (Courtesy Dr. Monika Kansal)
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Fig. 7.2 HSG 
bicornuate uterus

Fig. 7.3 Complete uterine 
septum

can also measure the intercornual diameter (>4 cm suggests a bicornuate/didelphys 
uterus and <2 cm suggests a septate uterus; measurements of 2–4 cm are indetermi-
nate). MRI can distinguish between myometrial and fibrous septum of a bicornuate 
uterus and septate uterus, respectively. MRI can visualize the extent of the septum 
in both anomalies [19]. MR imaging may also be helpful in detecting a uterine horn 
and visualizing an endometrial stripe.
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7.6.4  Hysteroscopy and Laparoscopy

Hysteroscopy enables direct visualization of the intrauterine cavity and ostia, hence 
very helpful in establishing correct diagnosis in suspected cases with abnormal 
HSG [20–22]. However, hysteroscopy has a limitation of inability to visualize the 
external contour of the uterus and is therefore often inadequate in differentiating 
between different types of malformations. Consequently, patients with a septum- 
like structure on HSG need a combined approach with diagnostic laparoscopy to 
differentiate bicornuate and septate uteri. In spite of newer technologies available, 
this combination (hysteroscopy/laparoscopy) is considered to be the gold standard 
in evaluating congenital uterine anomalies [20–23].

Hysteroscopy with laparoscopy offers the added advantage of concurrent treat-
ment, as in the case of a uterine septum resection and other fertility enhancing 
surgery.

Hysteroscopy has the drawback of being an invasive procedure. With advance-
ment in technology, smaller diameter telescopes, inbuilt cameras, and illumination 
systems, hysteroscopy nowadays is often performed under local anesthesia, in an 
office setting. Serious complications such as air embolism or uterine perforation can 
occur rarely [24].

7.7  Treatment

Most of the Mullerian anomalies are accidentally diagnosed during an infertility 
workup, during pregnancy or at childbirth. Restoration of normal uterine architec-
ture and preservation of fertility are the goals of surgical treatment of uterine 
anomalies.

The commonest anomaly is a septate uterus. Surgical intervention for a septate 
uterus is needed only in patients with recurrent miscarriages. Infertility remains a 
controversial indication for performing septum resection.

7.8  Hysteroscopy in Mullerian Anomalies

Depending upon the degree of fusion defect, Mullerian anomalies can be classified 
as arcuate, partial, and complete septum.

7.8.1  Arcuate Uterus

Arcuate uterus is a condition in which the myometrium dips at the fundus and may 
form a small septation into the cavity. It is also defined as any fundal protrusion into 
the cavity that has an angle of more than 90°. The demarcation between an arcuate 
and a septate uterus remains undefined. Arcuate uterus is considered to be a normal 
variant in uterine shape, and most patients with an arcuate uterus do not require any 

J. Mishra



101

surgery. In patients with repeated pregnancy loss suspected to be due to an arcuate 
uterus, hysteroscopic resection can be considered, although there are no conclusive 
studies on the same (Fig. 7.4).

7.8.2  Uterine Septum

Uterine septum is the only Mullerian anomaly where hysteroscopy has a definite 
role in diagnosis and management. There is no doubt about the therapeutic effects 
of hysteroscopic metroplasty in patients with recurrent abortions and normal fertil-
ity. In patients with secondary infertility and recurrent spontaneous abortions, hys-
teroscopic metroplasty is applied as a treatment for their poor reproductive 
performance [25]. But the role of hysteroscopic septal resection as a prophylactic 
procedure is always debatable in patients presenting with primary unexplained 
infertility [14, 26].

Abdominal metroplasty by Jones and Tompkins technique for the incision of 
septum has been completely abandoned in favor of hysteroscopy, which has a much 
lower morbidity.

Timing of surgery: Best time to perform surgery is the postmenstrual or early 
follicular phase because the surrounding endometrium is thin and least vascular at 
this phase. Ostia which serve as important landmark are also clearly visible at this 
time.

Preoperative evaluation: Septal resection should be offered if there is history of 
poor reproductive performance rather than mere presence of a septate uterus [27]. 
Ideal candidates for surgery include women who had recurrent spontaneous abor-
tions, a single second-trimester loss, or history of preterm delivery [28, 29].

Fig. 7.4 Arcuate uterus
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Although few authors have tried pretreatment with gonadotropin-releasing hor-
mone agonists to make the endometrium thin, there doesn’t seem to be any defini-
tive role in improving the surgical outcome.

Instrumentation: Hysteroscope 30°, 4 mm (widely available), and 2.9 mm (pre-
ferred for office procedures) (Figs. 7.5 and 7.6).

Distention medium: Normal saline can be used with bipolar instruments or 
when operative sheath and scissor are being used. It prevents complications of fluid 
overload. Glycine is required when monopolar current is being used.

Technique: Surgery begins with the insertion of a diagnostic hysteroscope, to 
confirm the diagnosis and to assess the extent and thickness of septum. This initial 
assessment helps in selection of the correct instrument and distension medium for the 
therapeutic procedure. Although it is preferred to use the narrowest sheath through 
vaginoscopy, one should not hesitate in dilating the cervix, if needed. Forceful entry 
through the cervix increases the risk of perforation or creation of a false passage. 
Serial dilatation with lubricated ends of dilators prevents this complication.

Fig. 7.5 Endovision system with xenon light source, camera, hysteromat with inflow and outflow 
tubes, and high-frequency, underwater electrosurgical unit
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Septum may be complete reaching up to the os and may have a cervical and vagi-
nal component or partial (subseptate). It may have a broad or a narrow base at the 
fundus.

Combining laparoscopy is still considered to be the most accepted method to 
differentiate with bicornuate uterus. With advancements in technology, it is possible 
to confidently make a diagnosis of septum by a preoperative MRI or 3D scan. Hence 
in modern settings, laparoscopy may not be essential, just for confirmation of diag-
nosis of a bicornuate uterus.

A thin septum (<3 cm at fundus) can be easily cut with either a scissor through 
an operative sheath or Collin’s knife through a resectoscope, starting from the most 
proximal (or caudal) end by straight incising movements. Once the fundus is 
approaching, the septum usually becomes broad. Here it is important to convert a 
broad septum into a narrow one, by incising the lateral sides first (Figs. 7.7, 7.8, and 
7.9).

For a broad septum equal to or more than 3 cm at the fundus, the incision should 
begin at the lower most part, with scissors directed superiorly along the lateral mar-
gins of the septum, until it is incised up to 0.5 cm from its junction with the normal 
myometrium. The opposite lateral margin should be similarly incised.

This process is repeatedly performed alternatively on each side until the original 
V-shaped septum is reconfigured into a short, broad notch between the tubal ostia. 

a b

c d

Fig. 7.6 (a) Minimum gynae instruments, (b) diagnostic sheath, (c) operative sheath and semi-
rigid scissor, and (d) resectoscope, electrodes, and Collin’s knife

7 Role of Hysteroscopy in Mullerian Anomalies



104

The notch is incised horizontally by a Collin’s knife starting near one tubal ostium 
and progressing to the opposite side.

Usually the tendency of operator is to drift posteriorly during the dissection; 
hence it is important to consciously remain equidistant between the anterior and the 
posterior wall. Intermittent withdrawal of the hysteroscope to reorient in the cavity 
is an essential step to prevent perforation.

If two cervices are noted, a Foley balloon may be inserted into one os to prevent 
leakage of the distension media. Septum is incised at a point above the internal cer-
vical os till the Foley’s catheter is visualized. Uterine septum is then incised in the 
usual way. There is a controversy about increasing the risk of cervical incompe-
tence, by cutting the cervical septum after unification of the cavity. There is a school 
of thought that it is better not to remove the cervical part in order to prevent cervical 
incompetence [30, 31]. Author does not support this hypothesis as also the work 
done by Donnez and Nisolle [32].

Fig. 7.7 Partial septum

Fig. 7.8 Broad 
fundus with septum
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It can be difficult to recognize the end point of septum dissection. One approach 
is to continue cutting until increased bleeding is noted, since the septum often has 
poor blood supply compared to the myometrium, but this approach will not work if 
a coagulative instrument is used.

If laparoscopy is performed at the same time, the laparoscope can be used to 
visualize when the hysteroscopic resection is getting too close to the uterine serosal 
surface, especially if the laparoscopic light is dimmed so that the hysteroscopic light 
can be appreciated.

On completion of the procedure, the surgeon should be able to visualize the fun-
dus and sweep easily between ostia. The uterine cavity should appear normal.

7.9  Complications

7.9.1  Perforation

Three important landmarks in any hysteroscopic surgery are the internal os and the 
two ostia. Proper orientation by intermittent withdrawal of the hysteroscope up to 
the os and taking a panoramic view of the cavity help in preventing perforation.

a b

c d

Right ostium Left ostium

Single cavity after
septum resection

Fig. 7.9 Complete septum resection
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The tendency to go too deep into the myometrium to complete the procedure 
needs to be discouraged. It is better to underdo the septum than overdoing it. Leaving 
behind a residual fundal notch up to 1 cm is accepted as a complete procedure.

7.9.2  Fluid Overload

General principles of quick surgery, maintaining input-output balance and using 
adequate pressure settings on hysteromat, prevent this complication. Although 
saline is safer than glycine, absorption of too much of any fluid should be avoided.

7.9.3  Residual Septa

Residual septa are a part of septa which persist post-surgery. Fedele L found inci-
dence of residual septum of 44.1% in their study and concluded that the residual 
septum of <1 cm does not adversely affect on reproductive performance, and repeat 
surgery is therefore not indicated [33].

7.10  Postoperative Care

No further treatment is required postoperatively. Intrauterine devices, Foley bal-
loons, high-dose estrogen, and antibiotics are not necessary [6]. Formation of intra-
uterine synechiae is rare, as are postoperative infections. Endogenous estrogen is 
sufficient to promote new endometrium within 2 months of hysteroscopic metro-
plasty [7]. In a randomized study by Dabirashrafi et  al., there was no benefit of 
estrogen therapy after hysteroscopic metroplasty [33]. In spite of this, many sur-
geons still prefer to give conjugated estrogens 1.25 mg/day for 25 days and proges-
terone 10 mg/day added on days 21–25 after surgery to assist epithelialization.

An HSG should be performed 2 months after surgery to assess success. Typically, 
over 90% of the septum is removed during the procedure. Occasionally, further 
repairs of the septum are required, again in an ambulatory setting [6, 34]. In one 
series, a residual fundal notch >1 cm on follow-up hysteroscopy was considered as 
an indication for repeating septoplasty [35]. Attempts at pregnancy may begin 
2 months postoperatively if the procedure is deemed adequate.

7.11  Outcome

There are not many randomized control trials on the outcome of surgery on repro-
ductive outcome. One group reported a reduction in the rate of spontaneous abor-
tions from 86% to 12% in 115 women [36]. Another study revealed an 86% delivery 
rate [37].
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7.12  Hysteroscopy in Other Uterine Anomalies

Most of the Mullerian anomalies are diagnosed preoperatively by imaging. 
Sometimes in an unexpected case, if an anomaly is diagnosed during a hysteron- 
laparoscopy, one may use this modality to assess the size of the cavities. Didelphys 
and bicornuate uteri even though have a slightly smaller cavity, they do not need any 
surgical intervention.

Unicornuate uterus is a rare uterine malformation, with an incidence of 1  in 
1,00,000. It is an outcome of incomplete development of one of the Mullerian ducts. 
Hence, a unicornuate uterus may not necessarily be associated with a rudimentary 
horn. Most of the rudimentary horns are non-communicating and are mostly con-
nected with the uterus through a fibrous band.

The endometrium in the rudimentary horn may be functional or nonfunctional. 
Rarely an ectopic pregnancy may occur in the non-communicating rudimentary 
horn through transperitoneal migration of sperms or fertilized ovum from the con-
tralateral tube. Unlike tubal ectopic pregnancy, which usually ruptures in first 
trimester, about 90% of these pregnancies culminate in rupture mostly in the sec-
ond trimester. This is because the myometrium supporting and surrounding the 
gestational sac can expand with the growing fetus but only up to a certain extent. 
A functional rudimentary horn may develop endometriosis leading to severe men-
strual pain. Treatment consists of excision of rudimentary horn (Figs. 7.10 and 
7.11).

In a small study, hysteroscopic drainage of a hematometra in a functional non- 
communicating accessory horn of a unicornuate uterus was performed by using 
electrocautery to create a communication between the horns. At 1 month follow-
up, a single uterine cavity was identified, and the symptoms were completely 
relieved. Further studies are required before these treatment modalities are widely 
accepted.

Fig. 7.10 Unicornuate 
uterus with a nonfunctional 
rudimentary horn
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Conclusion 
Mullerian anomalies are a diverse group of developmental defects of the female 
genital tract. Establishing an accurate diagnosis is essential to decide if any sur-
gical intervention is required. Further management strategies will depend upon 
the patient’s symptoms and the type of malformation. Ultimate goal of treatment 
is to achieve an anatomically and physiologically normal genital tract to fulfill 
healthy sexual relations and to achieve successful reproductive outcomes for the 
patient.

Hysteroscopic septal resection with concurrent laparoscopy is the treatment 
of choice for symptomatic septate uterus. Unlike the transabdominal approach, it 
is a safe and effective method of achieving normal or near-normal uterus, in an 
outpatient setting. There is minimal risk of intrauterine adhesions with rapid 
recovery. With hysteroscopic metroplasty, patient can immediately plan concep-
tion postoperatively and has lower risk of uterine rupture during pregnancy when 
compared to abdominal approach, and vaginal delivery is possible, avoiding sub-
sequent cesarean delivery.
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8Asherman’s Syndrome and Hysteroscopy

Ruma Satwik

8.1  Introduction

Asherman’s syndrome is an acquired clinical condition arising out of partial or 
complete uterine obliteration by intrauterine adhesions resulting in any one or more 
of the following: (a) menstrual irregularity characterized by hypomenorrhoea or 
amenorrhoea, (b) infertility, (c) pregnancy loss and (d) obstetric complications such 
as abnormal placental attachment and preterm labour. The name is acquired from 
the Israeli physician, John G.  Asherman, who in 1948 clearly characterized this 
condition [1].

8.2  Prevalence of Asherman’s Syndrome

The prevalence of Asherman’s syndrome varies with patient demographics and the 
detection methods employed. In women with history of prior miscarriage, the inci-
dence of intrauterine adhesions has been found to be between 6% and 31% [2, 3]. 
The incidence increases with the numbers of interventions for miscarriages being 
16%, 14% and 31%, respectively, after one, two and three curettage procedures. The 
severity (filmy/dense) and extent of adhesions (judged by percentage of cavity oblit-
eration) also increase with increasing number of interventions. The likelihood of 
adhesions forming is higher after a sharp curettage for missed abortion (31%) than 
for incomplete abortion (6%) [2]. In infertile women, undergoing hysteroscopy or 
HSG, the prevalence has been variously reported between 1.5% and 22% [4–10]. 
The variability may stem from clinician’s awareness of the syndrome, criteria used 
for diagnosis, prevalence of genital infections or puerperal sepsis in a particular 
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geographic location and policy regarding use of sharp, blunt or suction curettages 
for evacuation of gravid uteri [11, 12].

The true incidence of Asherman’s syndrome, however, may be unknown as 
milder degrees of obliteration may remain asymptomatic. Hence it is asserted that 
the term Asherman’s syndrome be applied only to women having intrauterine adhe-
sions that present with one or more of the aforementioned symptoms, namely: men-
strual irregularity, infertility, pregnancy loss or placentation abnormalities. 
Asymptomatic intrauterine adhesions found incidentally should not be labelled as 
Asherman’s syndrome [11, 12].

8.3  Aetiology

Incriminating factors have been surgeries on pregnant uterus, like vigorous uterine 
curettage especially for missed abortions (risk of uterine synechiae developing is 
14–31%) [2, 3, 13, 14], post puerperal curettage (risk of synechiae developing, 
25%) [15], diagnostic curettage (risk of synechiae developing, 1.6%), submucous 
myomectomy (risk of synechiae developing, 31–45%) [16], septal resection (risk of 
synechiae developing, 6.7%), caesarean sections (risk of synechiae developing, 
2–2.8%) [17, 18], abdominal myomectomy with breach of cavity or misplaced 
sutures (1.3% of all cases of Asherman’s) [17] or after endometrial infections like 
genital tuberculosis (17.5% in infertile women undergoing hysteroscopy) [19] and 
non-specific endometritis (35.4% of women undergoing hysteroscopic synechioly-
sis) [20] or after cavity radiation.

Auditing their own cases of 36 women that underwent an open myomectomy, 
Conforti et  al. showed the presence of intrauterine adhesions in 50% of women 
undergoing open myomectomy 3 months after surgery when assessed by hysteros-
copy. The risk of adhesions increased with increasing number of fibroids removed, 
but its incidence or severity was not influenced by an inadvertent uterine cavity 
breach [21].

8.4  Pathology

Asherman’s syndrome occurs as the end result of healing by fibrosis of traumatized 
or inflamed endometrial surfaces. The basal layer of endometrium is responsible for 
regeneration of the functional layer. Trauma or inflammation to this layer results in 
poor regenerative capability and predisposes to endometrial healing by fibrosis, the 
hallmark lesion of this syndrome.

Fibrosis leads to the development of either intrauterine adhesions or endometrial 
scarring. Intrauterine adhesion is a fibrotic bridge between anterior and posterior 
uterine walls as a result of apposition of inflamed surfaces causing various degrees 
of cavity obliteration. Endometrial scarring, on the other hand, is a result of fibrosis 
within the walls presenting generally as thin hypovascularized endometrium, the 
cavity itself being more or less normal in volume. Since there could be subjectivity 
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in interpreting the appearance of such endometria, scarring is best established by a 
combination of hysteroscopic appearance and a biopsy of the suspicious area show-
ing the presence of fibrotic tissue [12]. In most cases, the two pathologies of intra-
uterine adhesions and endometrial scarring coexist.

Grossly, the adhesions could be filmy or dense or both. Filmy adhesions are ones 
that are easily broken by the hysteroscope. Dense adhesions cannot be broken by the 
hysteroscope and need a sharp mechanical or energy device for division. The adhe-
sions could be isolated or multiple or diffuse, involving the entire cavity. They could 
be variously located and are classified either as central adhesions, marginal adhe-
sions, cornual adhesions or cervical adhesions. The endometrial cavity could be 
completely or partially occluded by these adhesions. Adhesions only in the region 
of cervical os with the upper cavity being normal, present with cryptomenorrhoea 
and dysmenorrhoea.

Histologically, the sectioned endometrial tissue shows replacement of endome-
trial stroma by fibrous tissue and sometimes by calcified deposits. The distinction 
between the functional and basal layer of the endometrium is lost, and the entire 
thickness of endometrium is represented by an epithelial monolayer, which is non-
responsive to hormonal stimulation. There is paucity of glands, which usually 
appear as inactive cubo-columnar epithelium of the endometrial type. Vessels of the 
thin-walled dilated type may predominate, but in most cases the tissue is avascular. 
The fibrosis may involve various depths of myometrium as well.

Other histopathological appearances may include necrotizing granulomatous 
lesions, caseating granulomas and foreign body granulomas based on its specific 
aetiology.

8.5  Classification

Most classification systems take into consideration the nature of adhesion as seen on 
hysteroscopy; and extent of cavity involvement as seen on hysteroscopy or hystero-
salpingography (HSG), to stage the disease. March et al. [22] were one of the first 
groups to score intrauterine adhesions based on hysteroscopic appearance of the 
degree of uterine cavity involvement as minimal, less than one-fourth cavity obliter-
ated; moderate, one-fourth to three-fourths cavity obliterated; and severe, greater 
than three-fourths cavity obliterated. Hamou et al. in 1983 [23] classified the disease 
based on the location of adhesions as isthmic, cornual, central or marginal. Valle 
and Sciarra in 1988 [24] described another classification system that took into 
account the degree of cavity obliteration and the histopathological type of adhesion 
i.e. whether made up of basal endometrial tissue, fibromuscular tissue or connective 
tissue. Although these systems objectively and precisely describe the severity of 
disease, they were criticized for being unable to prognosticate reproductive 
outcomes.

The American Fertility Society in 1988 developed an objective scoring system 
for staging Asherman’s syndrome that correlated menstrual history with hystero-
scopic and hysterosalpingographic findings [25] (Table  8.1). Based on this, the 
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woman can be categorized as having stage 1 disease, if her score is between 1 and 
4; stage 2, if her score is between 5 and 9; and stage 3, if her score is above 9. This 
classification, though good to prognosticate women with Asherman’s, is still not 
universally used by practitioners across the world.

Prognostic Classification
Stage I: (mild) 1–4
Stage II: (moderate) 5–8
Stage III: (severe) >9

8.6  Clinical Symptoms

The most common symptom of Asherman’s syndrome is menstrual dysfunction, 
which is seen in about 70% of women with intrauterine adhesions. Menstrual dys-
function manifests, in descending order of frequency, as hypomenorrhoea, second-
ary amenorrhoea and dysmenorrhoea. The most plausible reason here is loss of 
functional endometrium and its replacement with hormone-nonresponsive lining. 
Hormone replacement therapy does not correct this form of menstrual irregularity.

Infertility follows as a result of absence of sperm-egg interaction due to tubal 
ostial or cervical canal occlusion and as a result of poor interface available for 
implantation. Pregnancy occurs if implantation takes place on the anatomically pre-
served endometrial surface. However, increased rates of pregnancy loss have been 
seen from uteri affected by scarring as a result of poor overall vascularity [26].

Other pregnancy complications with Asherman’s syndrome are tubal and cervi-
cal ectopics, defective placentation leading to intrauterine growth restriction, pla-
centa accreta, antepartum and postpartum haemorrhage and preterm deliveries due 
to space restriction (Table 8.2).

8.7  Diagnosis of Intrauterine Adhesions

The methods for diagnosis of intrauterine adhesions may be regarded as belonging 
to one of the two categories: methods requiring cervical canulation, such as hystero-
salpingography (HSG), sonosalpingography (SSG) and hysteroscopy, and methods 
not requiring cervical canulation like transvaginal sonography (TVS) or magnetic 
resonance imaging (MRI). In general, the cervical canulation methods are invasive 

Table 8.1 AFS Classification of intrauterine adhesions (1988) [25]

Feature Extent

Extent of cavity involved <1/3 1/3–2/3 >2/3
  Score 1 2 4
Type of adhesions Filmy Filmy and dense Dense
  Score 1 2 4
Menstrual pattern Normal Hypomenorrhoea Amenorrhoea
  Score 0 2 4
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in nature but deemed superior to the ones not requiring canulation in terms of their 
diagnostic ability. However, in cases of cervical canal obliteration, the other meth-
ods may be adopted.

8.7.1  HSG

Hysterosalpingography is a simple screening method for intrauterine adhesions in 
infertile patients. Intrauterine adhesions appear as sharply defined filling defects, 
sometimes with significant cavity obliteration (Figs.  8.1 and 8.2). In addition, it 
provides crucial information about fallopian tubal patency, course and contour. 
However, HSG has a number of limitations. Firstly, it has a poor sensitivity for 
detection of minor adhesions since filmy adhesions might not consistently produce 
abnormal shadows on HSG. Also, an excessive amount of contrast medium in the 
uterus can obliterate shadows caused by even sturdier intrauterine adhesions. And, 
it may not detect endometrial fibrosis per se. Secondly, HSG has a high false- 
positive rate (PPV of 50%) [27], since air bubbles, mucous and debris may all mimic 
filling defects. Also, poor placement of the cannula can cause intravasation that may 
be interpreted to be due to endometritis. Thirdly, it does not define the nature of 
intrauterine adhesion and hence cannot be used to score the lesion prognostically.

8.7.2  Ultrasound

In women with severe intrauterine adhesions, ultrasonography may show the fol-
lowing typical appearance: the endometrial echo becomes difficult to visualize, with 
irregular thickness and one or more interruptions of the endometrium at the sites of 
fibrosis. In addition, there may sometimes be one or more echo-lucent areas inter-
rupting the endometrium, representing localized collection of menstrual blood in an 
area where the functional layers of the endometrium are preserved.

Both the sensitivity and the specificity of ultrasound in diagnosis of intrauterine 
adhesions have been reported to be quite low (52% and 11%, respectively) [28, 29]. 
Nevertheless, ultrasonography is useful when HSG is not possible because of oblit-
eration of lower uterine cavity. In this situation, ultrasonography may be used to 
evaluate the upper uterine cavity, and the findings may be of prognostic signifi-
cance. A mid-cycle transvaginal sonography is often ordered after a corrective 

Table 8.2 Frequency of clinical 
symptoms seen in Asherman’s 
syndrome [14]

Clinical symptom Frequency (%)
Hypomenorrhoea 31
Amenorrhoea 37
Dysmenorrhoea 3.5
Infertility 43
Pregnancy Loss 40
Placenta accreta 13
Preterm deliveries 23
Ectopic pregnancy 12
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procedure for Asherman’s syndrome to assess the functionality of endometrium in 
terms of thickness, pattern and vascularity, a unique ability, which the other modali-
ties are unable to do.

Three-dimensional ultrasonography techniques have been used by a few investi-
gators to detect adhesions in the uterine cavity, with a better sensitivity (85%) and 
specificity (45%) when comparing against 3D sonohysterography [28].

8.7.3  Sonohysterography

It involves transvaginal sonography (TVS) after intrauterine injection of isotonic 
saline using paediatric Foley’s catheter number 8 and checking on TVS to see if any 
lesions are visible in the distended uterine cavity. It is considered a simple, cheap, 
effective, easily available and minimally invasive method for detection of intrauter-
ine adhesions. Adhesions are suspected if one or more echogenic areas are seen 
between the anterior and posterior walls in the liquid-filled uterine cavity. Diagnostic 
accuracy for detection of intrauterine adhesions is similar to that of HSG.  In a 

Fig. 8.1 Right marginal 
and fundal synechiae on 
HSG with bilateral tubal 
block (Courtesy: Dr. K K 
Saxena, Department of 
Radiology, Sir Ganga Ram 
Hospital, New Delhi)

Fig. 8.2 Central synechiae 
with bilateral spill on HSG 
(Courtesy: Dr K K Saxena, 
Department of Radiology, 
Sir Ganga Ram Hospital, 
New Delhi)

R. Satwik



117

review of all studies done on the subject from 1950 till July 2014, an excellent 
pooled sensitivity of 82% and a specificity of 99% have been reported when com-
pared against the gold standard of hysteroscopy [30].

8.7.4  Hysteroscopy

Is the gold standard procedure for diagnosis of intrauterine adhesions against which 
other investigative modalities are measured. It not only diagnoses but also defines 
their nature and extent as well while offering the choice of concurrent treatment. 
Filmy adhesions appear the same as the surrounding endometrium, whereas myo-
matous or fibrous adhesions may appear thick and white. Adhesions may be vascu-
lar or avascular depending upon whether they are myomatous or fibrous. Endometrial 
fibrosis appears as pale patches. The adhesions need to be classified based on their 
exact location. They can either be central, ones in the cavity and with free space 
intervening between the adhesion and the lateral wall, or marginal, ones with no 
intervening space, cornual or cervico-isthmic [31].

Hysteroscopy has one disadvantage over non-invasive procedures, in that, with 
complete canal occlusion or with severe cavity obliteration, upper cavity assessment 
may become difficult, especially in unskilled hands.

8.7.5  MRI

May be ordered when negotiating the cervix becomes impossible either during 
HSG, SSG or hysteroscopy [32]. It allows the visualization of upper cavity and 
the assessment of residual functional endometrium. Based on this assessment a 
hysteroscopic corrective procedure may be undertaken or abandoned. The adhe-
sions on MRI appear hypo-intense when compared to surrounding tissues 
(Table 8.3) [33].

8.8  Treatment of Asherman’s Syndrome

Asherman’s syndrome can be a very difficult condition to treat. Many treatment 
modalities like expectant management, medical management and surgical manage-
ment have been tried with surgery forming the mainstay of treatment.

8.8.1  Expectant Management

Expectant management basically involves following up cases over a period of 
time to see if some or all symptoms are relieved. Schenker and Margalioth in 1982 
[17] describe a series of 23 women with amenorrhea, 18 of whom in the absence of 
any intervention resumed spontaneous menses in a span of 1–7  years after 
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detection. In the same review, they come across a set of 292 women, identified with 
Asherman’s syndrome and infertility, 133 (45.5%) of whom conceived spontane-
ously in the same follow-up period of 1–7 years. It is not clear through this review 
whether the women who conceived or resumed their menstrual function had lesser 
or severe degree of the disease. But what can be said with certainty is that some 
women with Asherman’s syndrome, perhaps the ones afflicted to a lesser degree, are 
likely to conceive spontaneously over a period of time.

8.8.2  Traditional Methods

Traditionally, the treatment advocated for Asherman’s syndrome was cervical dila-
tation [1] (that breaks cervical canal adhesions) and/or uterine curettage (that breaks 
cavity adhesions) [34] followed by insertion of intrauterine device/Foley’s catheter 
and oral oestrogen therapy [35, 36]. Other traditional therapies have involved man-
ual breaking of intrauterine adhesions after hysterotomy or the very radical treat-
ment: hysterectomy, if the patient had cryptomenorrhoea and dysmenorrhoea [35]. 
However, all these treatments were either blind or too invasive, lead to a higher 
degree of complications like uterine perforations and did not give consistent results 
in women desiring fertility.

8.8.3  Hysteroscopic Lysis of Intrauterine Adhesions 
(Synechiolysis) (Fig. 8.3a–f )

The modern-day treatment of Asherman’s syndrome, hence, relies exclusively on 
hysteroscopic methods, which involve lysis of adhesions under direct vision with-
out having to open the abdomen. The principles of treatment remain (1) restoring 
full uterine capacity, (2) undertaking measures to prevent recurrence that include 
prevention of apposition of freshly dissected surface and early re-epithelialization 
and (3) the development of functional endometrium.

Amongst the early users of hysteroscopy for treatment of Asherman’s syndrome 
were Levine and Neuwirth [37] who in 1973 described simultaneous use of laparos-
copy and hysteroscopy to lyse intrauterine adhesions. Subsequent comparative and 
descriptive studies proved hysteroscopic lysis to be superior over traditional meth-
ods [22, 38–41]. Hysteroscopic lysis of adhesions has since seen major improve-
ments in all aspects including the optics, dimension and flexibility of endoscopes, 
instruments and energy sources used and methods used for guidance in completely 
obliterated cavities.

8.8.3.1  Principles of hysteroscopic Synechiolysis
Some principles during hysteroscopic lysis are to be made note of

 1. It helps to inform the patient with severe adhesions that one procedure may not 
suffice in restoring uterine capacity and that one or more repeat procedures may 
be needed [42]. Indeed, the immediate goal of restoration of uterine capacity is 
met when both ostia are visualized in the same plane and more than one procedure 
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may be needed to safely achieve that. More than ten repeat procedures have been 
described in women with severe Asherman’s syndrome to restore uterine volume 
and shape [43].

 2. Although office hysteroscopy for operative procedures has been attempted with 
reasonable patient satisfaction and procedure completion rates [44], this author 
believes there is limited role of office hysteroscopy in synechiolysis. It is best 

a b

c d

e f

Fig. 8.3 (a) Central adhesion. (b) Synechiolysis using scissors. (c) Marginal adhesion being lysed 
with bipolar twizzle. (d) Marginal adhesion being lysed with bipolar twizzle. (e) Cavity after lysis 
of right lateral synechia. The point of synechial detachment can be seen on the anterior wall. (f) 
Right fundo-cornual adhesion
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done in the operating room under general anaesthesia in order to maximize oper-
ator ease and minimize patient discomfort and complications.

 3. If a concomitant tubal patency test is planned, perform it prior to beginning syn-
echiolysis, since methylene blue test after lysis could be falsely negative, due to 
intravasation caused by dye entering into opened sinuses. Also the pressure of 
dye may rupture the uterus at weakened areas created during lysis. Ensure that 
the dye is light in colour so that it does not stain the endometrium deeply and 
make subsequent visualization difficult.

 4. In case of complete cavity obliteration, the above may be irrelevant.
 5. Lysis begins and proceeds in a caudo-cephalad direction. Start with the thinner 

and central adhesions first, so as to enhance working space and visualization. 
Thick central adhesions are lysed next. Marginal and cornual adhesions are more 
difficult to treat [31] and should be dealt with in the end.

 6. Thin adhesions may break with fluid distension or with blunt force applied with 
the hysteroscope itself. Moderate to severe adhesions require special 
instruments.

 7. While lysing marginal adhesions, injury to major vessels is possible and this may 
be difficult to control. A laparoscopic control is helpful in defining the limits of 
dissection, thus preventing perforation and vessel injury.

 8. The adhesion reformation frequency is dependent upon the site of original adhe-
sions. Central adhesions have the least rate of recurrence. Cornual adhesions, 
marginal adhesions and cervico-isthmic adhesions are prone to recurring with a 
higher frequency [31].

8.8.3.2  Instruments for Synechiolysis
There are two kinds of instruments in use: ones using mechanical energy like scis-
sors and the others using energy sources such as diathermy or laser. Mechanical 
instruments include the 4–5 Fr semirigid scissors which cut via sharp dissection or 
the biopsy forceps which lyses by blunt force. Energy instruments are precise and 
effective and use either monopolar or bipolar current or laser for vaporization and 
lysis. Monopolar instruments include resectoscopic Collin’s knife (Fig. 8.4b) or 
the Bugbee monopolar electrode (Fig. 8.5) [45, 46]. Bipolar energy-using device 
is the Versapoint electrosurgical system, which has proven its efficacy and safety 
in synechiolysis [47]. Bipolar systems use saline as a distending medium thus 
minimizing complications associated with water intoxication. Nd:YAG laser [48], 
KTP laser [49] and diode laser [50] have all been utilized for vaporization and 
lysis of intrauterine adhesions with reasonable results. In general, mechanical 
devices like scissors and forceps are considered safer than the energy devices. 
Firstly, the energy devices, due to their collateral spread, can theoretically damage 
the normal endometrium, and secondly, greater risk of injury to viscera exists with 
them in cases of perforation. However, the ease of lysis is greater with energy 
devices. They are quite efficient in dividing marginal adhesions, which are diffi-
cult to reach with rigid scissors. Other advantage is the simultaneous haemostasis 
possible with energy instruments and hence the availability of a clearer field dur-
ing surgery.
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It is important to be wary of complications that may arise due to the use of elec-
trical energy or laser. These can be minimized by using the lowest current setting 
possible, needle electrode instead of a loop electrode, and avoiding vigorous appli-
cation of energy at the fundus or the cornua.

8.8.3.3  Approach in Severe Adhesions
Since hysteroscopy cannot view the depth of adhesion, dissection is often limited by 
a fear of perforation or major organ injury. This becomes an impediment especially 

a

b

Fig. 8.4 (a) Monopolar 
electrodes: cutting loop 
and ball electrode. (b) 
Monopolar electrodes: 
Collin’s knife

Fig. 8.5 Bugbee 
monopolar electrode
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in cases with complete or near-complete cavity obliteration. Additional guidance 
methods help and several such have been defined.

Laparoscopic guidance: This technique appears to be effective and safe for the 
reconstruction of a functional endometrial cavity in women with complete or near- 
complete obliteration of uterine cavity [51–53]. Laparoscopy is expected to warn 
surgeons of an impending perforation when extreme thinning of myometrium as 
evidenced by wall translucency or herniation is observed. But this approach could 
literally be cutting it too thin, and perforations are known to occur even with lapa-
roscopic guidance. Its best use is then in early recognition and treatment of such 
perforations.

Ultrasound guidance: By defining the limits of fundus and the lateral uterine 
walls, real-time transabdominal ultrasound guidance reduces complications such as 
perforations while allowing for a more complete procedure, thus reducing reopera-
tion rates [54–56]. Ultrasound guidance has been deemed to be less expensive, less 
invasive and more effective in reducing intraoperative perforations than laparo-
scopic guidance [53]. A combined approach using simultaneous transabdominal 
and transrectal ultrasound probes has also been described for guidance during hys-
teroscopic synechiolysis in patients with simultaneous obliteration of the cervical 
canal [57].

Fluoroscopically guided approach: Fluoroscopic guidance enables a radiologic 
view of pockets of endometrium behind an otherwise blind-ending hysteroscopic 
view. A spinal needle through which radiographic contrast material is injected is 
used in parallel to the hysteroscope to help outline pockets of normal endometrium 
beyond an obliterating adhesion and thus guide synechiolysis. Images of the hys-
teroscope are coordinated with those on an image intensifier. Thomson et al. in 2007 
report on a series of 30 patients so treated, 96% of whom, with AFS grade 1–3 
Asherman’s, regained menstruation and 56% got pregnant. Mean operative time 
was reported to be 46 min [58]. An obvious limitation of this method seems to be 
the need of an image intensifier and a radiographer in the operation theatre, which 
is not always possible in low-resource settings. Another limitation might be the 
unnecessary exposure to radiation.

Other methods: Other methods described in literature that guide dissection 
include but are not limited to (1) the use of laparoscopic transfundal injection of 
methylene blue dye [59], which selectively stains the endometrium leaving the 
myometrium and fibrotic tissue unstained; (2) myometrial scoring method [24], 
where a Collin’s knife is used to make six to eight 4 mm deep, vertical incisions, 
on the walls of the narrowed uterus to enable widening of the cavity on which a 
functional endometrium is expected to grow; (3) blind use of cervical dilator in a 
completely obliterated uterus to create two lateral passages and a central fibrous 
septum which is then excised hysteroscopically [53]; and (4) use of IUCD placed 
during primary surgery for guidance during second-look surgery [60]. Although 
the investigators, in all these series, have reported success in terms of cavity resto-
ration, menses resumption and pregnancies, these procedures have not been clini-
cally validated in other centres and hence cannot be recommended in standard 
practice.
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8.9  Complications

Adverse events linked to hysteroscopic synechiolysis can be immediate or late. The 
most common immediate events are intravasation of distension fluid and its attend-
ing complications, uterine perforation and haemorrhage. Late events are adhesion 
reformation and risk of uterine rupture during a subsequent pregnancy. The compli-
cation rate depends on the complexity of the procedure, the time taken for surgery 
and the operator’s experience.

8.9.1  Haemorrhage

The risk of significant haemorrhage is higher with adhesiolysis than with other 
operative hysteroscopic procedures (relative risk 5.5), although the average absolute 
risk for synechiolysis has been described to vary from 0.6% to 6% [61, 62]. 
Whenever identified, it can be controlled with needle/ball electrode (Fig. 8.6) cau-
terization, Foley’s bulb insertion (inflated with 10–20 mL of saline) for 24 h and, in 
some cases, uterine artery ligation through the vaginal route. In two cases with sig-
nificant haemorrhage on days 4 and 18 postoperatively, high doses of intravenous 
oestrogen use (25 mg CEE in 50 mL normal saline over 20 min every 6 h) have been 
described to successfully control bleeding by promoting epithelialization [63].

8.9.2  Perforation

Hysteroscopic synechiolysis also stands the highest risk for perforation when com-
pared to other hysteroscopic procedures (relative risk between 7 and 9). The abso-
lute risk of perforation stands at 1.6–4.5% [64, 65]. Most perforations are entry 

Fig. 8.6 Resectoscope 
through which the Collin’s 
knife, monopolar needle or 
ball electrodes are inserted 
for various purposes such 
as synechiolysis, 
haemostasis etc
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related, and others occur during synechiolysis, more with use of electrocautery than 
with scissors. Once recognized, a laparoscopy should be performed to look for 
haemorrhage and visceral injuries. If found, abnormal haemorrhage should be con-
trolled either with pressure, cauterization or application of haemostatic sutures. 
Visceral injuries may need a laparotomy.

8.9.3  Fluid Overload

Most reports of complications arising out of fluid intravasation and overload have 
occurred with hysteroscopic myomectomy procedures although it can occur with a 
lesser frequency but equal severity in women undergoing synechiolysis as well [66]. 
Same is dealt with elsewhere in the book.

8.9.4  Risk of Recurrence

One of the main challenges of treating Asherman’s syndrome is the risk of adhesion 
reformation. Recurrence rates are known to range from 0% to 15% with mild adhe-
sions, 16–38% with moderate adhesions and 42–80% with severe adhesions [67, 
68]. Location of intrauterine adhesions too has a significant bearing on adhesion 
reformation with recurrence rates of 68% with central, 87% with marginal, 82% 
with cornual and 100% with cervico-isthmic synechiae described in a well-designed 
prospective study [68].

8.9.5  Uterine Rupture During a Subsequent Pregnancy

This risk has been ascertained to be the highest with hysteroscopic metroplasties. 
Uterine perforation and use of electro-excision add to the risk [44].

8.10  Prevention of Adhesion Reformation

With such high rates of recurrence quoted above, one cannot underscore enough the 
need for effective measures to reduce that risk. Anti-adhesion therapy so far used 
aims to either create a physical barrier between the raw unhealed apposing uterine 
surfaces or promote early re-epithelialization of denuded surfaces. To achieve the 
former, the measures described in medical literature are intrauterine device, Foley’s 
catheter bulb and biodegradable adhesion barriers. To achieve the latter effect, 
high-dose oestrogen therapy mostly and amnion grafts occasionally have been 
employed. One other method using serial mechanical breakage of synechiae has 
been described too.
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8.10.1  Serial Mechanical Breakage of Synechiae

Robinson et al. [69] performed serial office-based hysteroscopies starting 2 weeks 
after the primary procedure, in women with moderate to severe Asherman’s syn-
drome, to lyse any reformed adhesions bluntly using the hysteroscope. Subsequent 
procedures were undertaken 1–3 weeks after the second procedure, till no disease 
was seen. All procedures were performed in the outpatient department in the absence 
of general or local anaesthesia and without cervical dilatation. A mean of three vis-
its, with a maximum of ten, were required to achieve an overall improvement in 
their mean adhesion scores, and 92% of women (22/24) were able to do so. Thirty 
percent of women attained full-term pregnancies and deliveries. One drawback of 
this procedure might be the disinclination of women to undergo as many proce-
dures. Also this study was uncontrolled, hence inconclusive regarding its true effi-
cacy against a control population.

8.10.2  Intrauterine Device

Placement of intrauterine device (IUD) after synechiolysis has been the standard 
therapy to prevent adhesion recurrence [36, 70–72]. Literature abounds in the use of 
various types of IUDs post synechiolysis including the Lippes loop [44, 69, 73, 74], 
the Duck foot and the butterfly device [75] and the copper T and progesterone- 
releasing devices. While Lippes loop is favoured by most authors due to its inert 
nature and its rather large surface area, copper-bearing and progesterone-releasing 
IUDs have fallen out of favour due to their small surface area and copper’s ability to 
induce excessive inflammation [76, 77]. Others are not in consistent use due to lack 
of universal availability. Small RCTs conducted in the past 25 years have shown 
mixed results with respect to adhesion reformation [78, 79]. A small prospective 
interventional study [80] on the effectiveness of IUDs in adhesion prevention after 
septoplasty found that adhesions developed in 5.3%, 12%, 10.5% and 0% of the 
untreated, IUD + oestrogen-treated, IUD-only-treated and oestrogen-only-treated 
women, respectively. None of the differences, however, were significant. Regarding 
pregnancy, the differences between groups were also not significant. The adhesion 
reformation rates with IUD have been reported up to 35% [81]. As of now strong 
evidence to recommend an IUD after synechiolysis does not exist.

8.10.3  Intrauterine Balloon

The use of a balloon to prevent adhesion formation after adhesiolysis helps by creat-
ing a physical barrier between opposing uterine walls to prevent their adhesion. 
Investigators have used paediatric Foley’s catheter numbers 8–10 inflated with 
3–10 mL of saline, for up to 5–14 days. The biggest criticisms of its use are increased 
risk of ascending infection from the vagina, decreased blood flow to uterine walls 
from pressure of the overinflated balloon with potential effects on endometrial 
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regeneration and significant patient discomfort. A single report of spontaneous uter-
ine rupture following intrauterine balloon post synechiolysis exists too [82]. As with 
the IUD, mixed results of balloon placement in adhesion prevention have been 
reported in both controlled and uncontrolled studies [79, 83–87].

8.10.4  Amnion Grafts

In patients with moderate to severe adhesions, fresh amnion grafts have been applied 
to the uterine cavity post synechiolysis with the aid of inflated Foley’s catheter bal-
loon for 2 weeks [88]. Adhesion reformation rates of 48% have been reported at 
4 months, all of them being mild adhesions. Pregnancy rates of 26.7% vs. 13.3% 
were achieved, with and without the use of amnion graft in a small RCT [89]. 
Miscarriage rates of 60% were seen in the group achieving pregnancy, bringing the 
live birth down to 10% with use of amnion graft. The difference in pregnancy rates, 
miscarriage rates and live birth rates were not significant in groups using and not 
using amnion grafts.

8.10.5  Biodegradable Adhesion Barriers

Auto cross-linked hyaluronic acid [90], or hyaluronic acid in combination with car-
boxymethylcellulose and/or alginate [91], has been used in the form of gels [91, 92] 
or films [92] for prevention of postsurgical synechiae. Hyaluronic acid with car-
boxymethylcellulose is a well-known anti-adhesive material with long-lasting 
action for about 7 days that is used to separate abutting tissue surfaces. In a system-
atic review that pools the results of five studies reporting on the use of barrier gels, 
Bosteels et al. [93] concluded that any one of the barrier gels may be used following 
operative hysteroscopy in infertile women for decreasing recurrence of adhesions. 
The use of any barrier gel is associated with less severe de novo adhesions (RR 0.65, 
95% CI 0.45–0.93, p = 0.02, 5 studies, 372 women, very low-quality evidence). The 
number needed to treat to benefit is 9. The mean reduction in adhesion scores is also 
significant (mean difference, −1.44, 95% CI −1.83 to −1.05, p < 0.00001, 1 study, 
24 women); this benefit is even larger in women undergoing operative hysteroscopy 
for intrauterine adhesions (MD −3.30, 95% CI −3.43 to −3.17, p  <  0.00001, 1 
study, 19 women). Nevertheless, at present, no evidence for higher live birth or 
pregnancy rates exists with their use (risk ratio, 3.0, 95% confidence interval 0.35–
26, p = 0.32, 1 study, 30 women, very low-quality evidence).

8.10.6  Oestrogen Progesterone Treatment

Oestrogen therapy in the treatment of Asherman’s syndrome has been around for 
about six decades [94]. It works on the assumption that endometrial stromal and 
epithelial cells are oestrogen responsive, and exogenous oestrogen replacement in 
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large doses after hysteroscopic synechiolysis would cause early endometrial epithe-
lialization preventing adhesions between apposing surfaces [95]. Although its role 
in enhancing endometrial thickness and volume has been demonstrated following 
its use in women undergoing surgical abortion [96], literature does not concur on its 
benefit in preventing adhesions.

Estradiol valerate, 4 mg/day in divided doses for 21 days, with the addition of 
10 mg medroxyprogesterone acetate once daily from day 15 to day 21 of oestrogen, 
has been the most common regimen used for this purpose. However, wide variations 
exist with respect to drug, dose, route of administration and the length of treatment. 
Estradiol valerate up to 12  mg/day has been given for 21–60  days. Conjugated 
equine oestrogens have been used in doses of 0.625–5 mg/day alone or in combina-
tion with progesterone for up to 21–60 days. Dawood et al. [97] have used vaginal 
oestrogen 8 mg/day in divided doses for 28 days with oral micronized progesterone 
100 mg/day added in the last 7 days for prevention of intrauterine adhesions. Despite 
years of use, few RCTs exist on its efficacy comparing it to placebo or other mea-
sures, in preventing adhesions. In two comparative studies separated in time and 
space, Roy et al. [98] and Vercellini et al. [79] found no difference in adhesion ref-
ormation rates on second-look hysteroscopy in women undergoing septal resection 
with oestrogen replacement therapy versus without. Yu et al. [85] found that the use 
of postoperative oestrogen therapy, IUD or intrauterine balloon did not appear to 
have any benefit in reducing the incidence of postoperative intrauterine adhesion 
formation over no treatment. Tonguc et al. in a similar tri-armed comparative study 
found no difference in effect between oestrogen use, IUD use and a placebo [81].

8.10.7  Results with Anti-adhesion Therapy

Despite years of studies evaluating prevention strategies for intrauterine adhesion 
formation after operative hysteroscopy, it is still unclear which strategies are most 
effective. That may be because good-quality data from multiple, unbiased, large, 
randomized controlled studies that report on parameters such as live births is still 
lacking that can recommend for or against their use. Two large recent reviews [99, 
100] on the subject of anti-adhesion therapy following hysteroscopic synechiolysis 
found no evidence of a difference in live birth rates but did find low-quality evi-
dence to suggest a significantly lower rate of adhesion reformation vis-à-vis placebo 
or no treatment (OR 0.36, 95% CI 0.20–0.64, p value  =  0.0005, 7 studies, 528 
women).

8.11  Outcomes of Treatment in Women with Asherman’s 
Syndrome

Treatment outcomes in Asherman’s syndrome should be determined based on the 
treatment indication. An immediate outcome of course remains cavity restoration, 
but that alone does not ensure treatment success, which is equally dependent upon 
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attainment of functional endometrium especially in cases presenting with subfertil-
ity. In hormonally replete women, endometrial fibrosis is the chief cause of a non- 
functioning endometrium. Endometrial fibrosis is not amenable to surgery. Hence 
the degree of cavity restoration cannot be a measure of treatment success. Treatment 
outcomes in this section are described based on reproductive outcomes.

8.11.1  Reproductive Outcomes of Surgery for Asherman’s 
Syndrome

While conception in women with untreated Asherman’s syndrome is not unknown, 
a meticulous hysteroscopic lysis is known to improve these rates.

Before the use of hysteroscopy, the pregnancy rate after conventional treatment 
was reported to be 51% (540 out of 1052), which was only slightly better than found 
in those who had not been treated (133 out of 292; 46%) [17]. Hysteroscopic lysis 
improved these rates not only in infertile women, from 28.7% before surgery to 
53.6% after hysteroscopic treatment [101], but also in women with two or more 
previous pregnancy losses; the live birth rate improved from 18.3% preoperatively 
to 68.6% postoperatively [102]. Subsequently, various studies done over the past 
10 years have published their data on various reproductive outcomes like clinical 
pregnancy rates ranging from 40% to 60%, miscarriage rates from 11% to 22%, live 
birth rates ranging from 20% to 55%, term delivery rates of 75–95% of those con-
ceived and antepartum haemorrhage due to placental attachment abnormality in the 
range of 2–25% of all live births (Table 8.4).

Overall, it can be said that hysteroscopic synechiolysis results in acceptable rates 
of pregnancy and live births in women suffering from Asherman’s syndrome and 
infertility. These pregnancies however need to be carefully monitored, as the inci-
dence of preterm births and placental attachment abnormalities is higher than in the 
general population.

Conclusions 

Asherman’s syndrome is a significant cause for infertility as well as menstrual 
disturbances and pregnancy complications. It results from endometrial trauma 
resulting from uterine surgeries or from endometritis that damages the basal 
endometrial layer irreversibly. Hysteroscopic synechiolysis is the primary 
method of treatment. Blunt, sharp and energy source linked lyses have all been 
used to obtain the goal of achieving full uterine capacity. One has to be wary of 
both immediate and late complications associated with lysis in severe cases. 
Ancillary methods adopted for prevention of adhesion reformation might be suc-
cessful in reducing the risk and severity of adhesion reformation, but evidence is 
lacking on their efficacy in improving reproductive outcomes. Reproductive out-
comes are mostly improved after hysteroscopic synechiolysis. Future research 
should focus on more effective ways to prevent adhesion reformation and on 
therapies to help regenerate functional endometrium.
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9Role of Hysteroscopy in ART

Parag Hitnalikar

9.1  Introduction

Although ART has been a boon for infertile couples, the failure rate is still more 
than the success rate. In order to increase the take-home baby rate, continuous sci-
entific efforts are being put at various stages of IVF cycle. But still the understand-
ing of all the factors leading to failure is limited.

To get optimum results, factors that are closely related to the outcome need to be 
defined. Factors that stand out are quality of embryo, condition and receptivity of 
the uterus, and technical efficiency of embryologist and clinician. In this chapter, we 
will be focusing mainly on the intrauterine environment and methods to diagnose 
and correct intrauterine pathologies. In a study by Prevedourakis et al., it has been 
found that as many as 50% of infertile females have some or the other uterine 
pathology [1]. The intrauterine pathologies which are significantly associated with 
negative outcome are endometrial polyp, intrauterine adhesions, uterine septum, 
leiomyoma, endometritis, and endometrial hyperplasia [2]. Optimizing the chances 
of success in the very first IVF cycle can lead to overall reduction in cost to achieve 
pregnancy. It is therefore imperative to diagnose any intrauterine pathology before 
IVF cycle. Of the various methods available for assessment of uterine cavity, hys-
teroscopy has come out as a significantly better modality.

9.2  Assessment of Uterine Cavity

The assessment of uterine cavity can be done by transvaginal sonography (TVS), 
saline infusion sonography (SIS), hysterosalpingography (HSG), and hysteroscopy. 
The simplest and most cost-effective way to diagnose uterine pathology is by 
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TVS. We can study the myometrium, endometrial lining and blood flow, uterine 
contour, and volumetric assessment with high accuracy. But some intrauterine 
pathologies such as endometritis or intrauterine synechiae cannot be ruled out by 
TVS [3]. TVS can diagnose the intrauterine pathologies with sensitivity of 84–100% 
and specificity of 96.3–98% [4]. To improve on plain TVS, saline infusion sonogra-
phy was introduced which is superior to TVS in studying intrauterine pathologies, 
uterine contour, and endometrial assessment. HSG can also be used to assess the 
uterine cavity, but it is associated with significant pain, allergic reactions to contrast 
media, and vasovagal shock due to cervical stimulation. Moreover we are likely to 
miss out on a significant number of intrauterine pathologies as the false-positive rate 
of HSG is 15.6% and false-negative rate is 34.4% [5].

Hysteroscopy has proven time and again to be a gold standard for uterine assess-
ment [6, 7]. Most of the intrauterine pathologies can be accurately diagnosed by 
hysteroscopy; moreover, many of the pathologies can be treated simultaneously. 
Hysteroscopy has significantly improved the assessment of endometrial pathologies 
over TVS and HSG. Even when other modalities have shown no significant pathol-
ogy, hysteroscopy has detected abnormalities in 18–50% of patients undergoing 
IVF [8].

Hysteroscopy can be employed in the ART in three conditions:

 (a) In those patients who are showing abnormality on HSG or SIS
 (b) Repeated IVF failures
 (c) Routinely before all IVF cycles

9.3  Procedure

Traditionally hysteroscopy is performed as indoor procedure, in operation theater 
under sedatives or anesthesia. Older hysteroscopes were having larger diameters 
requiring cervical dilatation and anesthesia to avoid pain and discomfort. But 
recently, evolution of small-caliber hysteroscopes and use of vaginoscopic approach, 
hysteroscopy can be performed without the need of anesthesia with excellent patient 
compliance. Vaginoscopic approach also rules out the need for premedication, 
thereby performing the procedure faster with very rare complications [9]. With 
advancement of technology, now various miniaturized hysteroscopes, hand instru-
ments, and electrical sources are rendering treatment of various uterine pathologies 
in office settings. A review done by De Spizo Sardo et al. [10] conclusively demon-
strated that various intrauterine pathologies such as endometrial polyps, intrauterine 
adhesions, anatomical disorders, biopsies, and small myomas can be operated safely 
and successfully without need of cervical dilatation or anesthesia.

A variety of hysteroscopes are available with diameter ranging from 2.9 to 5 mm 
using which office hysteroscopy can be done before ART. Recent evidence suggests 
that if the hysteroscopy done in 6 months preceding the IVF cycle, it is more benefi-
cial. Hysteroscopy should be done in follicular phase of the cycle to get a better 
assessment of uterine cavity. The findings such as direction of internal os, the 
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presence of any fibrotic bands in the lower uterine tract, cervical and uterocervical 
lengths, and direction of uterine cavity should be noted. In case of suspicion, endo-
metrial sampling for infection should be taken. Patients are given analgesics and 
antispasmodics when required after the procedure.

9.4  Prevalence

Prevalence of unsuspected intrauterine pathologies has been reported to be between 
20% and 45% [8, 11–14]. In a study by Rana Karayalcin et al., [15] 2500 infertile 
females were subjected for diagnostic hysteroscopy before IVF cycle prospectively. 
The study was performed in a single IVF center in office setting. Out of the study 
population of consecutive infertile patients, 22.9% had some or the other uterine 
pathology, and 77.1% patients had normal uterus. The most common uterine pathol-
ogy was endometrial polyp in 192 (7.7%) patients followed by Mullerian anomalies 
mainly uterine septum in 130 (5.2%) subjects. The other significant findings were 
myoma (3.8%), polypoid endometrium (1.2%), and intrauterine adhesions (1.1%). 
This study shows that in unsuspected population, significant number of infertile 
women have uterine findings which can hamper the positive outcome in IVF cycle. 
The findings of the study are shown in Table 9.1 [15].

Many of the studies done to measure prevalence were done with prior evaluation 
by either with TVS or HSG. Still there is quite high number of cases where some 
intrauterine pathology is found. It prompts us to evaluate all the uterine cavities by 
hysteroscopy before ART. In the following few paragraphs, we will study the most 
common pathologies and proposed mechanisms of pathogenesis.

Table 9.1 Findings of 2500 
hysteroscopies included in 
study [15]

Finding Number Percentage
Normal 1927 77.1
Abnormal 573 22.9
Endometrial polyp 192 7.7
Mullerian anomalies (septum) 130 5.2
Myoma 96 3.8
Mullerian anomalies 
(bicornuate uterus)

28 1.1

Polypoid endometrium 31 1.2
Adhesions 27 1.1
Endometrial hyperplasia 22 0.9
T-shaped uterus 18 0.7
Endometritis 13 0.5
Cervical polyps 13 0.5
Cervical stenosis 3 0.1

Source: “Results of 2500 office-based diagnostic hysterosco-
pies before IVF,” by Karayalcin et  al., 2010, Reproductive 
BioMedicine Online; 20:689–93. Copyright 2010. Reproduced 
with permission from Elsevier
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9.5  Common Pathologies of Concern for Successful  
ART Cycle

9.5.1  Leiomyoma

By far the most common benign tumors of uterine origin in women of reproductive 
age group are uterine leiomyoma. The prevalence is reported to be as high as 70–80% 
in female population by the age of 50 years [16]. Leiomyomas are found in 5–10% 
of females suffering from infertility, and it is the only detectable pathology in 1–2.4% 
of the infertile females. There are various mechanisms by which leiomyoma can 
interfere with fertility. The most common mechanism is distortion of endometrial 
cavity and mechanical obstruction to either cervix hampering sperm transport or 
osteal openings affecting embryo movement [17]. Not only in natural cycles but 
myomas can significantly reduce success rate in ART cycles [18]. Myomectomy has 
been shown to significantly improve pregnancy rates in otherwise unexplained infer-
tility, and pregnancy rate of 40–60% was achieved at the end of 2 years [19]. At the 
molecular level, myomas affect overlying endometrium and have been shown to sig-
nificantly hamper implantation rate, although the data is limited in support of this 
hypothesis [20, 21]. During the time of implantation, expression of HOXA 10, 
HOXA 11, and BTEB 1 genes, which are important for implantation, was studied, 
and it was found to be significantly low in uteri having submucous leiomyoma as 
compared to normal uteri [20, 21]. It was also found that expression of HOXA 10 
gene was affected not only in the overlying endometrium but whole of the endome-
trial tissue [21]. This suggests that apart from mechanical interference and focal 
affection, leiomyomas affect globally thus reducing overall implantation rate. Recent 
Cochrane review also suggests that large benefit with the hysteroscopic removal of 
submucous fibroids for improving the chance of clinical pregnancy in women with 
otherwise unexplained subfertility cannot be excluded [22] (Fig. 9.1).

Fig. 9.1 Resection of 
intramural fibroid
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9.5.2  Endometrial Polyp

Endometrial polyps are benign localized overgrowths of the endometrium. It is not 
yet fully understood how the polyp interferes with pregnancy, but few mechanisms 
proposed are interference with sperm transport, interference with embryo transport, 
or abnormal expression of markers of implantation. Low expression of certain 
markers such as IGFBP-1 and osteopontin has been found in uterine flushings of 
mid-luteal phase endometrium in females with endometrial polyp [23]. When pol-
ypectomy was performed, levels of the same markers have been found to be signifi-
cantly increased [23]. For successful implantation, normal expression of 
progesterone receptors is required. In patients with uterine polyp, abnormal expres-
sion of progesterone receptors was found because of progesterone resistance [24]. 
The prevalence of endometrial polyp on hysteroscopy in reproductive age group 
with unexplained infertility is 16–26%, but in infertile population with endometrio-
sis, the same rate is as high as 46% [25, 26]. Very few studies have been conducted 
to examine the effect of polyp on fertility. Only one randomized study has shown a 
significant improvement in pregnancy rate in IUI cycles following polypectomy 
(63% vs. 28%) [27]. Three other nonrandomized trials comparing spontaneous 
pregnancy rates after polypectomy also suggested significant improvement in preg-
nancy rate [28]. In IVF cycles, the effect of endometrial polyp is not very clear. 
Endometrial polyp <2 cm in size has limited effect on the IVF outcome, but further 
studies are required to assess the impact of size, number, and location of endome-
trial polyps on IVF success [29, 30] (Figs. 9.2, 9.3, and 9.4).

9.5.3  Endometritis

Endometrial infection by variety of pathogens has been implicated in infertility 
and implantation failure because of various inflammatory products secreted by 

Fig. 9.2 Endometrial 
polyp
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microbes [31]. The implantation rate and clinical pregnancy rates have been lower 
in females with chronic endometritis (8% and 11%) as compared to females with 
negative endometrial biopsies (31% and 58%) [32]. When endometrial biopsy 
was taken in patients during pre-IVF hysteroscopy, acute endometritis was found 
in 15% of nonselected patients, where as it was as high as 42% in cases of repeated 
implantation failure [33]. When suitable antibiotic therapy was given in those 
patients with endometritis, significant improvement in IVF success was observed 
in subsequent cycle.

Endometritis can be acute or chronic. Acute endometritis is generally caused by 
bacteria and is transient in nature. It is not associated with long-standing infertility. 
It responds well to antibiotic therapy. Chronic endometritis can be caused by 

Fig. 9.3 Resection of 
endometrial polyp by 
scissor

Fig. 9.4 Polypoidal 
endometrium
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bacteria, viruses, or parasites. It is associated with chronic inflammatory reaction in 
endometrium and may be a cause of prolonged infertility. In developing countries, 
tuberculosis is a common and significant cause of pelvic inflammatory diseases and 
is associated with significantly reduced fertility. It affects the females of reproduc-
tive age groups (20–40 years), and it can remain silent for quite a long time till it is 
diagnosed in infertility workup [34]. It is generally secondary to infection elsewhere 
in the body. Primary target of genital infection is fallopian tubes which are involved 
in almost all cases followed by endometrium and ovaries. It causes significant 
destruction of tubal and endometrial linings and is associated with reduced success 
rate in IVF cycles (Fig. 9.5).

9.5.4  Intrauterine Adhesions

Intrauterine adhesions are a significant cause of repeated implantation failure. It 
occurs more commonly after pelvic inflammatory disease, vigorous curetting of 
endometrial cavity, or postpartum sepsis. Adhesions can be flimsy and superficial 
which do not have significant effect on fertility. But thick and fibrotic adhesions are 
associated with infertility and repeated implantation failure. Thick adhesions cause 
fibrosis and scarring of adjoining area and also reduce endometrial blood flow. 
Adhesion formation can be prevented by the use of high-dose estradiol or mechani-
cal distention of endometrial cavity after surgery. Newer modalities such as the use 
of anti-adhesive barriers are also showing promising results for prevention of adhe-
sion formation. Pre-IVF hysteroscopy facilitates diagnosis as well as treatment of 
intrauterine adhesions which are difficult to pick up on any other modality. Studies 
have shown that adhesiolysis in patient with intrauterine adhesions significantly 
improves IVF outcome [35]. Patient should also be counseled regarding possibility 
of pregnancy complications such as placenta accreta.

Fig. 9.5 Tubercular 
endometrium
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9.5.5  Uterine Septum

Uterine septum is a Mullerian anomaly presenting as centrally placed fibromuscular 
overgrowth in endometrial cavity. It may vary in extent from partial to complete 
septum and is associated with distortion of the uterine cavity and reduction in intra-
uterine space. The endometrial development and vascularity are generally poor in 
the overlying endometrium. It is most commonly associated with recurrent abor-
tions. Treatment of uterine septum at the time of diagnosis is associated with signifi-
cant improvement in live birth, and it can also be considered as the first-line 
treatment in patient undergoing infertility treatment [36]. Resection of uterine sep-
tum by hysteroscopy is associated with significant improvement in fecundity in 
patients with unexplained infertility [37]. No randomized studies are available to 
compare outcome of hysteroscopic resection in patients undergoing IVF cycles; 
hence, the impact of hysteroscopic resection is till inconclusive, and further studies 
are required [38].

9.6  Role of Hysteroscopy in ART

In search of improving the final outcome of IVF cycles, many attempts are made in 
terms of improving the implantation rates. One of the basic prerequisite for good 
implantation is having a receptive uterine cavity. Studies were conducted to assess 
the uterine cavity by hysteroscopy before the ART cycle. These studies mainly can 
be divided in answering two important questions as follows.

9.6.1  Is Hysteroscopy Helpful in Previous Failed IVF Cycle?

Studies performed on patients with previous one or more failed IVF cycles have 
conclusively proven that pre-IVF hysteroscopy improves the clinical outcome in 
these patients [12, 14, 39, 40].

Demirol et al. [12] conducted a study to evaluate the effect of office hysteroscopy 
in patients with repeated implantation failures. The study included 421 patients who 
had previous two or more failed IVF cycles and divided in two groups. Group I 
(n = 211) included patients who did not undergo pre-IVF hysteroscopy, and group 
II included patients who underwent hysteroscopy. Group II was further divided in 
IIa and IIb comprising of patients who had no findings on hysteroscopy and patients 
having abnormal findings on hysteroscopy, respectively. Group IIb was simultane-
ously treated in the same setting. Clinical pregnancy rates in groups I, IIa, and IIb 
were 21.6%, 32.5%, and 30.4%, respectively. There was significant difference in 
groups I and II, which proved that there was improvement in IVF outcome if the 
patients underwent hysteroscopy before IVF. More importantly there was no signifi-
cant difference in the outcome of patients who had normal and abnormal findings on 
hysteroscopy, which prompts to benefits of hysteroscopy other than correction of 
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pathology. Hence they concluded that patients with repeated implantation failure 
should undergo pre-IVF hysteroscopy.

Evidence also suggest that in patients with previous two or more failed IVF 
attempts, controlled endometrial injury during day 7 of previous cycle up to day 7 
of cycle in which ET is performed improves success rate. Moreover no effect on 
miscarriage, bleeding, or multiple pregnancy rates has been observed because of 
endometrial injury [41].

9.6.2  Is Hysteroscopy Helpful in First IVF Cycle?

Although studies are done on outcome of hysteroscopy in repeated IVF failures, 
effect of hysteroscopy before first IVF cycle is not studied systematically. In a 
review by Pundir et al. [42], only one randomized and five nonrandomized studies 
were suitable for inclusion. The prevalence of intrauterine pathologies was found to 
be as high as 50%. They concluded that if hysteroscopy was performed before IVF 
cycle in patients irrespective of clinical suspicion, improvement in IVF outcome 
was possible. They also concluded that further randomized studies are necessary to 
evaluate effect of hysteroscopy on IVF success rate.

Even in asymptomatic patients, intrauterine pathologies such as endometrial 
polyp, septum, leiomyoma, and intrauterine adhesions are found in significant num-
bers. All these intrauterine pathologies are likely to result in adverse IVF outcome. 
Correction and treatment of these pathologies will have impact on the intrauterine 
environment and implantation potential of the endometrium. Pre-IVF hysteroscopy 
can have effects on the IVF outcome not only by correction of the existing patholo-
gies but in other ways that are not clearly understood. In few studies it was found 
that dilatation of cervix increases ease of doing embryo transfer, thereby reducing 
trauma to endometrium and more accurate placement of embryos. Stimulation of 
endometrium has been considered as the probable factors increasing IVF success 
rate by improving implantation potential [43–45]. In a study by Doldi et al. [8], they 
intentionally performed endometrial biopsy after hysteroscopy and found that preg-
nancy rate was improved in patient group which underwent endometrial biopsy.

In order to improve implantation rate, endometrial scratching has gained a lot of 
popularity. The underlying mechanism through which endometrial injury improves 
implantation is still unclear. There are three main supposed theories. First is through 
inducing decidualization of endometrium, which might improve the implantation 
[46]. Second is that the process of healing after endometrial injury involves an 
inflammatory reaction mediated with cytokines, interleukins, growth factors, mac-
rophages, and dendritic cells, which are beneficial to embryo implantation [46–48]. 
The third is that endometrial injury in previous cycle leads to better synchronicity 
between endometrium and transferred embryos through retarding endometrial mat-
uration [46].

Implantation requires a synchrony of expression of various endometrial factors. 
In ERA, study of 238 genes responsible for expression of factors required at 
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different stages of implantation is done. Data is collected about expression of these 
genes and used for calculating personalized window of implantation. Each patient 
has a different receptivity status of the endometrium, and synchronization of embryo 
transfer with endometrial receptivity improves the chances of successful implanta-
tion [49]. ERA is more accurate as compared to endometrial histology. It is also 
more reproducible as the receptivity status of the endometrium was same when the 
test was performed after 29–40 months of the first test [50].

9.7  Recent Advances of Hysteroscopy in ART

9.7.1  Hysteroscopic-Guided Embryo Transfer

One of the rate limiting steps of IVF success is proper embryo transfer. Out of the 
many ways suggested to improve embryo transfer, hysteroscopic-guided embryo 
transfer is one with logical appeal. In this procedure, small-caliber hysteroscope is 
used to visualize the cervix first. Either CO2 or nitrous oxide gas is used to distend 
uterine cavity. Outer catheter is attached to the hysteroscope, and catheter is inserted 
in the endometrial cavity under vision which is followed by embryo placement by 
inner catheter.

The possible benefits by this technique are circumventing negotiation difficulty 
at the internal os, fewer chances of trauma, and less chances of ectopic pregnancy. 
In some studies, successful pregnancies along with reduced risk of ectopic pregnan-
cies, increased success rate has been reported [51], but in a systematic review by 
Abu Setta et al., they concluded that there is no strong evidence that hysteroscopic 
embryo (cleavage or blastocyst) transfer is more beneficial than either routine clini-
cal touch or ultrasound-guided embryo transfer [52]. This novel technique requires 
more studies to establish its real usefulness.

9.7.2  Hysteroscopic Tubal Occlusion

The effect of hydrosalphinges on IVF has been amply documented, and it has been 
shown to significantly decrease implantation and clinical pregnancy rate [53]. 
Laparoscopic tubal occlusion has been a well-established approach to avoid the 
negative effects of hydrosalphinges on IVF outcome. Alternatively tubal occlusion 
can also be achieved by hysteroscopic methods. This can be done by using ball 
cautery or special devices such as Essure (Bayer, USA).

Darwish and El Saman [54] conducted a study which compares the IVF outcome 
in patients who underwent hysteroscopic tubal occlusion versus laparoscopic tubal 
occlusion in functionless hydrosalpinx before IVF cycle. They used roller ball elec-
trode of resectoscope to occlude the tubal ostia hysteroscopically. They concluded 
that hysteroscopic tubal occlusion produces similar results as compared to laparo-
scopic tubal occlusion, and it also has got an added advantage of inspection of 
endometrial cavity.
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In those patients, in which laparoscopy is difficult or contraindicated, Essure 
microinsert can be placed in the tubal ostia by hysteroscopic route. The procedure 
is described in detail in a separate chapter.

9.7.3  Cervical Refashioning

There is a certain subgroup of failed IVF cycles due to extremely difficult embryo 
transfer. Traumatic ET poses a significant difficulty in these patients, and many 
techniques were suggested to overcome this problem with very little success. Even 
cervical dilatation at the time of OPU or in previous cycle has not met with signifi-
cant success in these patients [55].

Noyes in 1999 suggested a surgical approach for this cervical stenosis by excis-
ing excess of cervical tissue hysteroscopically by resectoscope. This procedure cre-
ates a smooth cervical canal which facilitates easy embryo transfer [56]. Recently 
versapoint twizzle is used to shave cervical tissue which is less traumatic and 
requires minimum dilatation because of small caliber of instrument. Linear inci-
sions are made in cervical canal, thereby releasing fibrotic tissue which is followed 
by cervical dilatation to stretch the fibrous tissue further. It has been shown to sig-
nificantly improve the ease of doing embryo transfers in subsequent cycles [57].

Conclusion 

Lot of efforts has been put to study the uterine cavity before ART cycle in order 
to improve the success rate. Out of all the available modalities available for eval-
uation of uterine cavity, hysteroscopy is considered as gold standard. Many path-
ological conditions of endometrium including some subtle ones can hamper 
implantation of embryos and produce adverse ART outcome. Employing hyster-
oscopy in cases of recurrent ART failures as well as routinely before all ART 
cycles is likely to improve the success rate of the cycle.
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10Hysteroscopy in Tubal Disease

Dattaprasad B. Inamdar

10.1  Introduction

Tubal disease is an important cause of infertility, responsible for 25–35% cases of 
female causes of infertility [1]. The fallopian tube plays an important role in the 
mechanical transport and physiological sustenance of the gametes and early con-
ceptus. Both normal anatomy (patent tubes, no peritubal adhesion) and physiologi-
cal function (coordinated neuromuscular activity, ciliary action, and endocrine 
secretions) are required for successful tubal function. Consequently tubal factor 
infertility can be due to anatomical disturbances (stenoocclusion) or altered physi-
ological function (changes in the tubal mucosal lining or muscular wall).

The tubal disease causing infertility can be classified as proximal, midtubal, dis-
tal, or combination of the three depending on location of tubal damage.

Of all the tubal diseases, those amenable to some treatment by hysteroscopy are 
proximal tubal occlusion caused either by debris, mucous plugs, or blood clots and 
of course sometimes to rule out tubal spasm giving false impression of tubal block 
and the distal tubal disease in the form of hydrosalpinx with blocked fimbrial end.

Midtubal disease is generally due to intense fibrosis due to PID/surgical inter-
vention or congenital and is not amenable to treatment by hysteroscopy.

10.2  Hysteroscopy in Proximal Tubal Disease

Hysterosalpingography (HSG) is considered as first-line investigation for evalua-
tion of tubal patency and to rule out tubal obstruction.

Though negative predictive value of HSG is >97%, it has low positive predictive 
value in tubal obstruction of 50–85% [2].
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This especially happens due to false/pseudo-blocks due to cornual spasm and can 
happen with mucous plugs, debris, clots, salpingitis isthmica nodosa, or due to true 
obstruction caused by fibrosis secondary to PID or genital tuberculosis.

Hysteroscopy comes to our rescue when HSG shows cornual block. Unless it’s 
true block due to fibrosis or due to SIN, it should be amenable to hysteroscopic tubal 
cannulation and attempt to open up the tube.

10.2.1  Indication of Hysteroscopic Tubal Cannulation

When HSG/hystero-salpingo contrast sonography (HyCoSy) shows unilateral or 
bilateral cornual block (Fig. 10.1) and there is no other indication of IVF or patient 
is unwilling for IVF, an attempt to open the tube through hysteroscopic tubal can-
nulation can be made.

Generally hysteroscopic tubal cannulation or cornual catheterization is done 
along with laparoscopy to know success or failure by direct visualization of free 
spill or its absence.

10.2.2  Contraindications

 1. Active pelvic infection including active pelvic TB.
 2. If there are other indications for in  vitro fertilization/intracytoplasmic sperm 

injection (IVF/ICSI) like oligoasthenoteratozoospermia (OATS), reduced  

Fig. 10.1 HSG showing B/L cornual block (Courtesy: Department of Radiology, Bharati Hospital, 
BVUMC, Pune)
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ovarian reserve, patient undergoing preimplantation genetic diagnosis/screening 
(PGD/PGS) for genetic indications and patient is willing for same, cannulation 
shouldn’t be attempted.

 3. When tubes appear unhealthy or there is tubo-ovarian mass seen on laparoscopy, 
cannulation is futile.

 4. When laparoscopy confirms strictures at multiple sites.

10.2.3  Procedure

10.2.3.1  Instrumentation
 (a) Any hysteroscope with operative channel and preferably 30° angle of vision can 

be used.
 (b) Catheter for tubal cannulation. Any tubular catheter of sufficient flexibility and 

diameter can be used for cannulation. Wide variety catheter/cannulation sys-
tems have been in use, including ureteric catheter, angioplasty catheter, epidural 
catheter, infant feeding tube, embryo transfer catheter, specialized coaxial cath-
eters like Novy (Cook), Terumo guide wires, etc.

The choice of particular cannulation depends on individual preference, cost, and 
availability. Although coaxial systems are safer and easier to operate, these are 
costly and not widely available. Simplest and cost-effective cannulation system is 
that of ureteric catheters (Fig. 10.2) with or without guide wire. It’s cheap and easily 
available, though risk of tubal perforation might be slightly higher theoretically than 
coaxial systems.

 (c) Irrigation system with normal saline, hysteromat, laparoscopy set with tele-
scope, light system, camera, etc.

10.2.3.2  Technique
Laparoscopy can be performed first to know whether tubal block really exists, as 
25–50% blocks are false ones occurring due to tubal spasms and do not require any 
intervention. It also rules out contraindications for the procedure like unhealthy 
tubes, multiple tubal strictures, hydrosalpinx, etc. Additionally it also helps in 
checking success or failure of the intervention.

Fig. 10.2 Ureteric 
catheter of 3.5–5 Fr can be 
used for cannulation
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Dilute methylene blue/indigo carmine dye should be used to test tubal patency 
before attempting tubal cannulation to avoid dark staining of endometrium and 
obscured view of subsequent hysteroscopy.

Once cornual block is confirmed and nature and health of tubes are known, deci-
sion to proceed with cornual catheterization is made.

One should be conversant with hysteroscopy and tubal anatomy before attempt-
ing tubal cannulation. Normally tubal ostia are seen as membranous rings with 
sharp edge on either side in cornual region. If there is any obvious pathology block-
ing ostium and obstructing flow of dye (like small polyp or membranous adhe-
sions), same should be removed, and tubal patency tested once more before 
attempting tubal cannulation, as cannulation may no longer be needed in case of 
patent tubes.

Once it is confirmed to be cornual obstruction, one can proceed with 
cannulation.

Using 30° hysteroscope, one ostium is brought in focus in such a way that ostium 
remains at the center of focused image. The preferred catheter (author prefers ure-
teric catheter either with or without guide wire, being cheap and easily available) 
should be introduced through operative channel of hysteroscope. The catheter is 
slowly pushed through ostium for 0.5–2 cm beyond ostium or until resistance to its 
passage is encountered (Fig. 10.3). Once the position of catheter is confirmed to be 
in interstitial portion of tube, dye can be pushed and spill or otherwise can be con-
firmed through laparoscopy. Mild blocks due to the presence of mucous plugs/
debris/clot should be cleared by pressure of dye alone. If not, guide wire can be 
passed through catheter to dislodge the material and establish tubal patency. The 
most common mistake that happens is the use of excessive force leading to tubal 
perforation.

The procedure in case of coaxial catheters is slightly different but is similar to the 
one used in other coaxial systems in medical field. The coaxial system consists of 
guide wire, inner catheter, and outer catheter. First, the guide wire is loaded into 

Fig. 10.3 Hysteroscopic 
cannulation of ostium 
(Courtesy: Dr. Parag 
Hitnalikar)
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inner cannula which in turn is loaded into outer cannula. The whole cannulation set 
is loaded into the operative channel of hysteroscope. Once the ostium is brought 
into center of vision, outer catheter is advanced, which fits the uterotubal angle at 
the ostium. Guide wire and inner catheter are advanced into the ostium for 2–3 cm. 
Once the position is confirmed in the interstitial portion of the tube, guide wire is 
removed holding inner and outer catheters to avoid accidental withdrawal and tubal 
patency checked by flushing dye through inner catheter. Though the system is ideal 
for tubal cannulation, the set is expensive and delicate preventing widespread adop-
tion of the system.

10.2.3.3  Complications
Apart from anesthetic complications and nonspecific complications that can occur 
in any hysteroscopic procedure like bleeding, infection, injury to surrounding 
organs, etc., the complication that is specific to tubal cannulation procedure is tubal 
perforation. The incidence of tubal perforation depends on ease of procedure, nature 
of block, and most importantly operator’s skill. The incidence varies between 0% 
and 7% [3]. The most common cause of perforation is the use of excessive force to 
negotiate resistance, the other being wrong direction of catheter. It can be avoided 
by not using of force when resistance is encountered, as resistance in most cases 
indicates irreversible obstruction due to fibrosis. Most of the times, perforation 
heals spontaneously and doesn’t need any specific treatment. In case of excessive 
bleeding, hemostasis can be achieved by applying pressure with bowel grasper via 
laparoscopy. Risk of tubal pregnancy after procedure depends on overall tubal 
health and is thought to vary between 0% and 10% [5, 7].

10.2.4  Outcomes

 1. Chance of success as measured by tubal patency: It varies with the cause of 
obstruction which can be different in the different subsets of patients and varies 
between 37% and 80% [3–6].

 2. Chance of pregnancy in case of successful patency: Varies between 20% and 
73% and depends on multiple factors other than tubal patency [3, 5, 7, 8].

 3. The overall mean time to become pregnant from natural conception or via clomi-
phene induction after successful unilateral or bilateral hysteroscopic cannulation 
varies between 10.5 [6] and 16.2 months [8].

 4. Durability of effect: Chances of reocclusion in 1 year is 25% overall (67% in 
nonpregnant women) [7]. Most of the pregnancies after tubal cannulation  happen 
within first 6 months after successful cannulation, though pregnancy can occur 
as late as 24 months after cannulation.

 5. Chance of ectopic pregnancy: Depends on overall health of tubes and is quoted 
to vary between 0% and 10% [5, 7].

 6. How does it compare against IVF: There has not been any study comparing hys-
teroscopic tubal cannulation with IVF as far as cost is concerned.
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10.3  Hysteroscopy in Distal Tubal Disease

10.3.1  Hysteroscopy for Hydrosalpinx

The presence of hydrosalpinx (Fig. 10.4) adversely affects fertility both naturally 
and after IVF. How hydrosalpinx reduces fertility is unknown. The hydrosalpinx 
fluid is thought to be embryotoxic due to lack of nutrients and high reactive oxygen 
species (ROS) levels, or it can alter endometrial receptivity or have mechanical 
effect. Initial studies of salpingectomy prior to IVF and to increase fertility naturally 
by removing one hydrosalpingotic tube gave encouraging results. As salpingectomy 
can reduce ovarian blood supply and hence ovarian reserve, less radical surgeries of 
delinking tube from uterine end (tubal clipping) were attempted which gave equally 
good results and devoid of effect on ovarian blood supply.

Going by same philosophy, blocking cornual end of tube can be attempted to 
mimic effect of tubal clipping without need of laparoscopy. The occlusion of ostia 
through hysteroscopy can be achieved by using monopolar/bipolar current [9], 
microemboli, silicon plugs, or more recently Essure device.

Hysteroscopic occlusion of ostia can be performed in an infertile woman when:

 1. Laparoscopy is contraindicated due to anaesthesia/surgical risk.
 2. There are dense adhesions around tubes, making it inaccessible through laparos-

copy for clipping/salpingectomy.
 3. Refusal for laparoscopy by the patient.

Fig. 10.4 HSG—
Hydrosalpinx (Courtesy: 
Department of Radiology, 
Bharati Hospital, BVUMC, 
Pune)
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Hong-Chu Bao et al. [9] used monopolar current of 40–60 W for 5–10 s with 
roller ball of 3 mm to cauterize and block the ostium on the side affected by hydro-
salpinx. Though no complication was reported in the ten patients who underwent 
the procedure, it should not be attempted by novice surgeons for the fear of cornual 
perforation and thermal damage to the tubes, uterus, and sometimes beyond it (to 
bowel/bladder).

10.3.2  Placement of Essure Hysteroscopically

Essure (Fig. 10.5) was introduced as a method of sterilization and was approved by 
FDA way back in 2002. It prevents pregnancy by blocking cornual end of the fal-
lopian tube. Though its use was theoretically possible in treating hydrosalpinx 
before IVF, there were (and are) concerns that the coils projecting in uterine cavity 
can hinder implantation or lead to miscarriage [10]. In 2005, Rosenfield et al. [11] 
reported first successful pregnancy and subsequently live birth in an obese woman 
(body mass index >50 kg/m2) with a hydrosalpinx and extensive pelvic adhesions 
following use of Essure before IVF. Since then there have been multiple case reports 
and case series on the use of Essure to treat hydrosalpinx before IVF.

Fig. 10.5 Essure device (Source: Radiographic Findings and patient evaluation in irreversible 
fallopian tube occlusion contraceptive device Essure; EPOS™; ECR 2014/C-0576; reproduced 
with permission from Javier Azpeitia Armán) [16]
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10.3.3  Procedure of Essure Placement

Essure placement (Fig.  10.6) can be done as outpatient procedure. After written 
informed consent and ruling out contraindications (active pelvic infection, preg-
nancy, allergy to nickel, patients who have known abnormal uterine cavity making 
visualization of ostia impossible), patient is placed in lithotomy position. Cleaning 
with antiseptic solution and draping follow abdominal and bimanual vaginal exami-
nation to confirm position of uterus making dilatation of cervix easy if required.

Either cervix can be held with the help of speculum and Allis/vulsellum or vagi-
noscopic approach can be used to introduce hysteroscope of a diameter of 4–5.5 mm 
with 15/30° angle. Whole uterine cavity and both ostia are visualized for feasibility 
of procedure. Scope is rotated at 45°, and one of the ostium is brought to the center 
of visual field.

Once an ostium is brought to the center of visual field, the Essure catheter is 
advanced through operating channel into the ostium till black positioning marker is 
seen at the ostium. Thumbwheel of handle is rotated and rolled back until it reaches 
hard stop, and the gold band can be seen. Once done, pressing the button on the 
thumbwheel and rolling it back detach the insert allowing it to expand in the fallo-
pian tube. Three to eight coils trailing into the uterine cavity indicates successful 
placement of Essure device (Fig. 10.6). Procedure can be repeated on other side if 
indicated. HSG performed after 3  months verifies placement and confirms 
blockage.

Procedure needs to be terminated if:

 1. One or both ostia or the one on the side of hydrosalpinx is not visible.
 2. Excessive resistance during placement occurs (higher risk of placing it in false 

passage and risk of perforation).
 3. Insert placement is not successful after 10  min of attempted cannulation per 

tube.

Fig. 10.6 Essure device before placement (left) and after placement with five coils trailing in cav-
ity (right) (Source: Radiographic Findings and patient evaluation in irreversible fallopian tube 
occlusion contraceptive device Essure; EPOS™; ECR 2014/C-0576; reproduced with permission 
from Javier Azpeitia Armán) [16]
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10.3.4  Complications of Essure Placement

Tubal/uterine perforation, failure of tubal occlusion (common in immunosuppressed 
patients), and allergic reaction to the material used in Essure are the possible com-
plications apart from complications of anaesthesia, fluid overload, and discomfort/
pain due to the presence of device. Minor perforations due to sound/dilator, etc. are 
of no consequence if there is no excessive bleeding. If the device migrates in 
abdominal cavity, laparoscopy/laparotomy is required for its removal. Management 
of other complications is discussed elsewhere in the book.

10.3.5  Evidence and Recommendations for Clinical Practice

Studies evaluating use of Essure to treat unilateral hydrosalpinx to improve fertility 
are not yet available. There have been multiple case reports and case series on use 
of Essure to treat hydrosalpinx before IVF. These have been nicely summarized in 
a systemic review by P Arora et al. [12], which concludes that Essure is an effective 
option for management of hydrosalpinx, although evidence from randomized trials 
is lacking. Systematic review by Barbosa [13] had some different conclusion regard-
ing higher miscarriage rates after Essure placement for hydrosalpinx before embryo 
transfer.

Without going into details of case series and meta-analyses (sadly evidence from 
RCTs is not available as of now to form definite guidelines), following conclusions 
can be drawn:

 1. In case of unilateral or bilateral hydrosalpinx, laparoscopic tubal clipping/salpin-
gectomy should be the first choice to improve fecundity either naturally or 
through IVF.

 2. When laparoscopy is contraindicated or laparoscopic treatment is not possible 
due to dense adhesions or if patient refuses laparoscopy, option of Essure place-
ment hysteroscopically should be offered.

 3. When discussing option of Essure placement through hysteroscopy, possibility 
of higher miscarriage rate when compared to laparoscopic treatment should be 
discussed with the couple along with other pros and cons of Essure placement.

10.3.6  Other Methods to Treat Hydrosalpinx Through 
Hysteroscopy

Apart from Essure, the other method of hysteroscopic sterilization that can be used 
in the treatment of hydrosalpinx is Adiana. It uses bipolar radiofrequency energy 
within the fallopian tubes, followed by insertion of a nonabsorbable biocompatible 
silicone elastomer polymer matrix to promote scarring. But as there is just a single 
report of its use in the treatment of hydrosalpinx, it’s not elaborated in detail in the 
present chapter.
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10.4  Hysteroscopy for Tubal Evaluation: Falloscopy

Falloscopy is visualization of the fallopian tubes via a microendoscope. It can be 
done through hysteroscopy in case of coaxial systems and without the need of hys-
teroscopy/laparoscopy in case of linear everting systems. The main purpose of fal-
loscopy in infertile women was to diagnose and treat subtle tubal abnormalities like 
flimsy adhesions and removal of debris/clots, to diagnose pseudo-obstructions due 
to spasms and to see health of tubal endothelium for prognostication. But with the 
advent of IVF/ICSI and increasing success rates achieved with ART procedures, the 
need for such invasive procedure has gone in dispute, especially considering the fact 
that full evaluation of tubes was possible only in <57% of cases in a large prospec-
tive international multicenter study by Rimbach et al. [14] and the plan of manage-
ment (either intrauterine insemination in stimulated cycle or IVF) rarely depends 
exclusively on its findings.

10.5  Novel Use of Hysteroscopy in Assisting Laparoscopic 
Tubal Recanalization (Sterilization Reversal)

Tubal sterilization procedures are the most favored methods of permanent contra-
ception worldwide [15]. The need for sterilization reversal can arise in case of regret 
about decision, child loss/disability, or second marriage. Historically open micro-
surgical recanalization was the favored procedure. With advances in laparoscopy, 
increasing skills of laparoscopic surgery, and availability of laparoscopic microsur-
gical instruments, laparoscopic reversal of sterilization is gaining popularity.

Though detailed discussion about indications, contraindications, and benefits of 
laparoscopic tubal sterilization reversal procedures is out of purview of this chapter, 
shortly it can be summarized as follows.

Indications: Desire to conceive in a woman having undergone tubal sterilization 
procedure. There should be no contraindication to the procedure.

Contraindications: All those conditions where IVF will be probably giving more 
chance of success—e.g., associated male factor infertility, salpingectomy/fimbriec-
tomy performed during sterilization procedure, poor ovarian reserve, unhealthy 
tubes, final estimated length of tubes <3–4 cm, extensive pelvic adhesions, and con-
traindications to surgery/pregnancy.

Advantages of laparoscopic tubal recanalization: Cosmetically better, less 
postoperative adhesions compared to open surgery (due to tissue handling, injury by 
retractors, mops, etc.), all principles of microsurgery like magnification, tissue han-
dling, and lavage can be followed, better for training of residents as live surgery can 
be seen on monitor.

Though laparoscopic tubal sterilization reversal has advantages, it is technically 
challenging as it requires knowledge and skill of endosuturing over mobile and deli-
cate fallopian tubes. Endosuturing without causing excess trauma to tube still 
remains a bottleneck in the procedure. To make the job of endosuturing simpler, we 
have proposed innovative use of hysteroscopic tubal cannulation systems (catheter 
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inserted through ostium and brought out through fimbrial end through recanaliza-
tion site). It ensures stability of tubes and at the same time rules out and sometimes 
even treats multiple site block. It can also avoid rotational misalignment at recana-
lization site. Author has himself tried the procedure. Though it increases time by 
additional hysteroscopy and cannulation, it increases ease of endosuturing and 
reduces time required for endosuturing. RCTs are recommended to know usefulness 
of the procedure in reducing operative time, increasing ease of surgery, and to know 
the effect on pregnancy rates after the procedure.

Conclusion 
 1.  Proximal tubal obstructions are most likely to be false ones or due to debris/

mucous plugs/clots, these can be successfully treated by hysteroscopic tubal 
cannulation to achieve patency.

 2.  Women with significant hydrosalpinx who are not desirous/fit for laparo-
scopic treatment can be offered hysteroscopic placement of Essure device to 
increase fertility.

 3.  Hysteroscopic assistance by tubal cannulation during laparoscopic tubal 
sterilizatio n reversal operations can ease endosuturing and needs further 
evaluation in RCTs.
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11.1  Introduction

Tuberculosis (TB) is an age old disease and continued to remain a global health 
problem. In 2015, there were an estimated 10.4 million new TB cases worldwide, of 
which 5.9 million (56%) were among men, 3.5 million (34%) among women, and 
1.0  million (10%) among children. Six countries accounted for 60% of the new 
cases, namely, India, Indonesia, China, Nigeria, Pakistan, and South Africa. 
However, the number of TB deaths and the TB incidence rate continue to fall glob-
ally which needs to accelerate to a 4–5% annual decline by 2020 to reach the first 
milestones of the WHO’s End TB Strategy which aims at ending the TB epidemic 
by 2030 [1].

TB is an infectious disease caused by the Bacillus of Mycobacterium genus, most 
commonly M. tuberculosis, while the other ones are M. bovis or M. africanum, etc. 
The primary site of TB infection is lung, but it can affect any organ of the body. The 
people infected with TB can present with signs and symptoms (clinical TB) or have 
latent or subclinical TB. Development of active disease depends on immune status 
of host. In most cases with good immunity, infection either clears or defensive bar-
rier is built round the infection where bacilli lie dormant. This is called latent TB 
where the person is neither ill nor infectious, but whenever body’s immune mecha-
nisms are suppressed, it can manifest itself in the lungs (pulmonary TB) or spread 
to the other parts of the body (extrapulmonary TB). Virtually TB can involve any 
organ system in the body, but the most common sites of extrapulmonary tuberculo-
sis are the lymph nodes, pleura, abdomen, bone and joints, spinal cord, brain and 
meninges, genitourinary tract, and miliary TB.  Extrapulmonary TB accounts for 
20–25% of reported cases. TB mostly affects adults in their most reproductive 
years; however, all age groups are at risk. Overall, a relatively small proportion 
(5–15%) of the estimated two to three billion people infected with M. tuberculosis 
will develop TB disease during their lifetime [1].

11.2  Female Genital TB

Genital TB was first described by Morgagni in 1744. Genital TB is virtually always 
secondary to active TB infection elsewhere in the body, most commonly the lungs. 
The latent period from primary infection to development of genital TB is quite long 
(5–8 years). The spread can be hematogenous (most common), lymphatic route, or 
directly from the contiguous intra-abdominal sites through the fallopian tubes. The 
incidence of TB among women attending infertility clinics is 1–2% in developed 
countries but much higher in developing countries like India (3–16%) [2]. Genital 
TB is an important cause of significant morbidity and long-term sequelae in the 
form of infertility in young women.

Tubercular involvement of female genital organs in order of their occurrence [3]:

• Fallopian tubes in 90–100% cases, first to be involved
• The uterus in 50–80% predominantly endometrium and occasionally the 

myometrium
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• Ovaries in 20–30%
• The cervix in 5–15%
• The vagina and vulva in 1–2%

Women are commonly affected in their reproductive age (20–40 years). Clinical 
presentation of genital TB varies according to the site of involvement. The com-
monest presentation is infertility due to tubal blockage, whereas chronic pelvic 
pain, alterations in the menstrual pattern, or pelvic mass can also be the presenting 
complaints. Ten to 15% of women may be asymptomatic [3].

11.2.1  Endometrial TB

Involvement of the uterus in genital TB is always secondary to infection of fallopian 
tubes, and it’s a descending infection. The peritoneal surface of the uterus may look 
absolutely normal or exhibit tubercles in pelvic TB.  Myometrial abscesses are 
extremely rare. The most common presentation is tubercular endometritis which is 
a chronic infection. In a study of 230 patients undergoing infertility workup, 3.9% 
were found to have TB endometritis [4].

The clinical presentation varies according to duration of endometrial infection. 
In early cases the damaged endometrium sheds with menstruation, but with 
involvement of basal layer of endometrium, the process of regeneration stops lead-
ing to atrophy, scarring, fibrosis, and synechia formation, and finally the shape of 
endometrial cavity gets distorted. Hence patient may present with polymenorrhea, 
hypomenorrhea, oligomenorrhea, and secondary amenorrhea. Puberty menorrha-
gia and postmenopausal bleeding are occasionally seen in endometrial 
TB.  Pyometra, although very rare nowadays, is seen mostly in postmenopausal 
women with cervical stenosis when caseating material gets collected inside the 
endometrial cavity.

Association of endometrial TB and sterility was first reported by Steinsickin [4]. 
Infertility is caused primarily due to tubal blockage, but thin endometrial lining or 
intrauterine adhesions and altered ovarian function are also significant contributors. 
Alterations in markers of implantation, poorly developed pinopodes, reduced sub-
endometrial blood flow, and non-receptive endometrium may lead to implantation 
failure in in  vitro fertilization (IVF) cycles in patients of genital 
TB.  Immunohistochemical staining of endometrium during implantation window 
revealed decreased expression of αvβ3 integrin, E-cadherin, L-selectin, MECA-79, 
LIF, MUC-1, and other biochemical markers of implantation in infertile patients 
with genital TB compared to fertile controls [5]. TB also alters the immunology by 
activation of antiphospholipid antibodies and production of procoagulase causing 
vascular thrombus formation.
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11.3  Diagnosis

Early diagnosis of genital TB is very important considering its long-term impact on 
patient’s fertility. The clinical picture can be diverse and results on imaging may 
vary according to stage of disease; hence high index of suspicion is required espe-
cially in countries where TB is endemic.

11.3.1  Ultrasound

On 2D USG adnexal masses, hydrosalpinx, thin irregular endometrium with fluid in 
the cavity, may be seen. On sonosalpingography, diagnosis of intrauterine synechia 
can be made. Three-dimensional USG can clearly depict the extent of synechia. 
Color Doppler studies are helpful in determining endometrial and subendometrial 
blood flow.

11.3.2  Hysterosalpingography

HSG is contraindicated in a known case of genital TB due to the risk of flaring up 
of infection. But if during the infertility workup patient undergoes HSG, the find-
ings in genital TB can be very nonspecific. Unilateral or bilateral tubal block, hydro-
salpinx, beaded fallopian tubes, calcifications, venous or lymphatic intravasation, 
and filling defects in endometrial cavity with irregular contour suggestive of intra-
uterine synechia are the most common findings. In some cases an obliterated, tubu-
lar, or T-shaped cavity can be seen [6]. HSG has a sensitivity of 75–80% and 
specificity of 50–60% in detecting endometrial pathology with high rate of false 
positivity as mucous, air bubble, blood, or debris may mimic filling defects.

11.3.3  Diagnostic Hysteroscopy

Endoscopic visualization of uterine cavity is considered gold standard for the diag-
nosis of intrauterine pathologies with the sensitivity and specificity of 100%. In 
early cases of genital TB where endometrium is not involved or in subclinical infec-
tion, the endometrial cavity may be normal in shape and size with bilateral ostia 
clearly visible [7]. As the disease progresses, hysteroscopic presentation varies as 
follows (Figs. 11.1, 11.2, 11.3, 11.4, 11.5, and 11.6) [8]:

 1. Fibrous bands at internal os may lead to difficulty in dilatation. If severe may 
present as cervical stenosis.
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 2. Endometrium can be hyperemic or pale, shaggy, or atrophic in different stages of 
the disease.

 3. The presence of superficial localized ulcer [9], irregular whitish spots due to 
tubercles, or calcific foci is very common. Caseation is a late feature. Micropolyps 
have also been reported in TB endometritis [10].

 4. Fibrosis at fundus or around ostia.
 5. Tubal ostia: The endosalpingeal folds look pale with scarring. They do not 

exhibit normal opening and closing motion on fluid hysteroscopy. In later stages 
one or both ostium may be completely obliterated.

 6. Cavity may be small, shrunken, irregular, tubular, or completely fibrosed.
 7. Intrauterine adhesions (Asherman’s syndrome): Genital TB is one of the 

important causes of intrauterine adhesions, responsible for about 4% of cases 
[11]. Grossly the adhesions may be flimsy which appear similar to surrounding 
endometrium or dense which are white and thick in appearance. Initially adhe-
sions present as isolated bands, but in later stages, they become diffuse and can 
obliterate the cavity partially or completely. Depending upon the location, these 
can be central, marginal, cornual, or cervico-isthmic. Based on composition adhe-
sions are fibrous or fibromuscular and avascular or vascular. According to all these 
criteria, intrauterine adhesions are classified into different grades. An Indian study 
reported prevalence of different grades of intrauterine adhesions in genital TB as 
grade I in 17.8%, grade II in 28.5%, grade III in 28.5%, and grade IV in 17.5% 
[12], where grading was done according to European Society of Hysteroscopy 
classification (1989). Till date various classification systems are proposed for 
intrauterine adhesions; the author follows objective scoring system by American 
Fertility Society (1988) which has a prognostic value (Table 11.1) [13].

Hysteroscopy score

1–4 Stage I (mild)
5–8 Stage II (moderate)
9–12 Stage III (severe)

Intrauterine synechiae are the reason behind infertility, repeated implantation 
failure (RIF) in IVF cycles, and adverse obstetric outcome in the form of repeated 
pregnancy loss, preterm labor, and morbidly adherent placenta.

Hysteroscopy helps in evaluation of endometrial cavity in the patients undergo-
ing IVF and embryo transfer. Negative predictive value is more than 95%.

Table 11.1 American Fertility Society classification 1988 [13]

Classification Extent

Cavity involved <1/3 1/3–2/3 >2/3
Score 1 2 4
Type of adhesions Filmy Filmy and dense Dense
Score 1 2 4
Menstrual pattern Normal Hypomenorrhea Amenorrhea
Score 0 2 4
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11.3.4  Hysteroscopic Images in Endometrial TB

Fig. 11.2 Fundal fibrosis 
with partially obliterated 
ostium

Fig. 11.1 Pale 
endometrium
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Fig. 11.3 Tubercles 
(Courtesy: Dr. Parag 
Hitnalikar)

Fig. 11.4 Calcific 
deposits (Courtesy Prof. 
Osama Shawki and Dr. 
Yehia)
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Fig. 11.5 Adhesions

Fig. 11.6 Adhesions
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11.3.5  Histopathological

It is not possible always to have histopathological confirmation as the endometrium 
is involved only in 50–80% of cases of female genital TB.  As the infection is 
descending from the fallopian tubes, cornual regions are usually the first part of the 
uterus to be involved. Preceding the onset of menstruation, the tubercles with bacilli 
are present in superficial layers of endometrium; hence premenstrual endometrial 
aspirate or hysteroscope directed biopsy of the endometrial tissue is sent for 
HPE. Demonstration of epithelioid cells, granuloma with Langerhans giant cells, is 
pathognomonic for TB (Fig. 11.7); however, similar picture may be seen in foreign 
body reaction, actinomycosis, sarcoidosis, schistosomaisis, etc. In the absence of 
typical granuloma or caseation, features like dilated glands, destruction of epithe-
lium, and inflammatory lymphocytic exudate are suggestive of TB.

11.3.6  Mycobacteria-Specific Tests

Genital TB is a paucibacillary disease, so it is not possible always to demonstrate 
the TB bacilli. In later stages of the disease, there may be no endometrial tissue on 
curettage. Endometrial tissue is sent in normal saline for mycobacteria-specific 
tests. These tests have different sensitivity and specificity in detecting MTB, but 
negative test does not rule out genital TB.

 1. AFB smear: Ziehl-Neelsen or auramine-rhodamine staining with fluorescence 
microscopy. 104–105  bacilli/mL are required for a positive AFB smear. The 
smear positivity rate is very low.

 2. AFB culture: Tissue culture is gold standard in the diagnosis of MTB. The pres-
ence of 10–100 bacilli/mL in any sample is required for diagnosis.

Fig. 11.7 Histopathology 
showing epithelioid cell 
granuloma with 
Langerhans-type giant 
cells in the background of 
inflammatory cell infiltrate 
(H & E section, 40×) 
(Courtesy Dr. Nidhi Gupta)
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 (a) Lowenstein-Jensen media (solid): Growth is detected after 6–8  weeks. 
Sensitivity is lower (30–35%) [14].

 (b) AFB radiometric culture (liquid): Nucleic acid probes and fluorescence 
technology are used. The results are obtained within 10–12 days, and sensi-
tivity is 80–90% [14].

• BACTEC 460 (Becton Dickinson & Co.): Rapid radiometric culture system
• Mycobacteria growth inhibitor tube (MGIT 960): Fluorometric, fully auto-

mated, and rapid culture system
• BacT/alert or BacT alert 3D: Colorimetric, fully automated, and rapid cul-

ture system
 3. Nucleic acid amplification tests (NAATs): Rapid and specific diagnosis of TB 

is made possible by detecting fragments of nucleic acid of Mycobacterium tuber-
culosis bacilli directly from clinical samples.
 (a) DNA PCR: PCR targets various gene segments of mycobacterial DNA, 

including 65 kDa protein, IS6110 element, and MPB64 gene. It is a sensitive 
test which detects even 1–10  bacilli/mL, and result is obtained within 
1–2 days. The sensitivity of the test is more than 90%, but the specificity is 
between 70% and 90%. It can detect nonviable bacilli and also positive in 
NTM infections and contamination. False-positive result is the biggest draw-
back of DNA PCR, and hence it cannot be considered as the basis to com-
mence ATT.  False negative is also very common with DNA PCR due to 
inadequate number of bacilli or presence of PCR inhibitors in the clinical 
specimen. In an endemic country like India, the PCR may be positive in 
healthy people as well.

Real-time PCR is specific to IS6110 gene and remarkably decreases the 
incidence of false positive test.

Gene Xpert MTB/RIF assay is a novel, cartridge-based semiautomated 
DNA PCR test with very high specificity which gives result within 2 h. It 
also detects rifampicin resistance. WHO first recommended its use in 2010, 
but its use in genital TB is still under evaluation [1].

 (b) mRNA PCR: Single tube nested reverse transcription PCR directed toward 
85B gene. It detects only the live organisms in the clinical specimen, but 
mRNA is degraded rapidly after death of bacteria (average half-life of 
mRNA is 3 min). Therefore the sample needs to be transported to laboratory 
in ice within 2  h which limits its widespread use [15]. Further its use in 
extrapulmonary TB is not established yet.

11.4  Treatment

Patients with active pulmonary TB, culture-proven cases of genital TB, or patients 
with strong clinical suspicion on laparoscopic and hysteroscopic findings should be 
started on anti-tubercular therapy (ATT). Author strongly recommends against start-
ing ATT empirically, solely on the basis of positive DNA PCR or in cases of latent 
TB in endemic countries.
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11.4.1  Medical

Genital TB is classified under category I being seriously ill extrapulmonary disease 
[2]. As per WHO guidelines, patients with genital TB should receive a four-drug 
regimen for 6 months which include:

• Intensive phase (2HRZE): Isoniazid (with pyridoxine), rifampicin, pyrazin-
amide, and ethambutol for 2 months

• Continuation phase (4HR): Isoniazid (with pyridoxine) and rifampicin for a fur-
ther 4 months (Table 11.2)

Objective of medical management is to reduce the bacterial population followed 
by sterilizing the lesion. Daily dosing schedule is optimal throughout the course of 
therapy [16]. Three-times-weekly dosing [2(HRZE)3/4(HR)3] is another alternative, 
provided that every dose is directly observed (DOTS). Fixed-dose combination tab-
lets (FDCs) have equivalent efficacy to single pills and are more acceptable to 
patient. These drugs have varied side effect profile and need monitoring. Patient 
compliance is critically important, and incomplete or irregular treatment puts the 
patient at risk of relapse and development of bacterial resistance.

Medical management alone is not enough for fertility restoration in genital TB 
unless it is started at a very early stage of the disease, where ovarian function, tubal 
patency, and endometrial receptivity are not disturbed by the sequel of TB.

11.4.2  Surgical

Surgery has a limited role in the treatment of extrapulmonary TB. It is reserved for 
management of late sequelae of the disease such as pyometra, tubo-ovarian masses, 
hydrosalpinx, etc. Pelvic TB requires operative laparoscopy or laparotomy, but for 
endometrial TB hysteroscopic resurrection along with ATT and assisted reproduc-
tive technologies (ART) is advised.

11.4.2.1  Operative Hysteroscopy in Endometrial TB
Operative hysteroscopy is technically challenging in genital TB, owing to difficulty 
in finding appropriate cleavage plane, poor distension of endometrial cavity, and 

Table 11.2 Recommended doses of first-line anti-tubercular drugs in adults

Drugs Daily dose (mg/kg body weight)
Three-times-weekly dose (mg/kg body 
weight)

Isoniazid 5 (4–6) 10 (8–12)
Rifampicin 10 (8–12) 10 (8–12)
Pyrazinamide 25 (20–30) 35 (30–40)
Ethambutol 15 (15–20) 30 (25–35)

H, isoniazid; R, rifampicin; Z, pyrazinamide; E, ethambutol
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difficulty in dilatation. Uterine perforation and accidental myometrial damage may 
cause uterine rupture in future pregnancy [17]. It should be scheduled in immediate 
postmenstrual period and preferably done under general anesthesia. While perform-
ing surgery for genital TB, fertility preservation and reconstruction should be the 
goal.

Dilatation of os and negotiating through cervix may release the adhesions in the 
cervical canal. Sometimes they are so dense which mandates division under vision. 
Vaginoscopic approach or office hysteroscopy with thin diameter scopes is useful in 
such cases. Revision of cervical canal can be performed with microscissors or elec-
trocautery [18]. After adequate distension, the endometrial cavity and cornual 
regions are visualized. A note is made for the look of endometrium, whether it is 
pale, thinned out, or scarred. Bilateral cornua are then brought into focus to look for 
ostium, fibrosis, or any abnormal vasculature. Then the cavity is inspected for any 
suspicious lesion like ulcers, caseation, calcific foci, or tubercles. Targeted biopsy 
of the lesion is taken through scissors or biopsy forceps and sent for histopathologi-
cal and bacteriological confirmation for the diagnosis of endometrial TB. Hemostasis 
is achieved through electrocautery if required. Surgeon should take extreme care 
while dilating the os, dividing the adhesions or excising lesions, not only to prevent 
perforation of the uterus but also to diagnose timely if it happens.

11.4.2.2  Synechiolysis
Tubercular intrauterine adhesions are invariably very dense and cohesive. 
Hysteroscopic division is considered gold standard in the management of 
Asherman’s syndrome [19]. It can be done:

 (a) Mechanically with the help of semirigid or rigid hysteroscopic scissors (5 Fr)
 (b) With the help of resectoscope with monopolar (Collin’s knife) or bipolar elec-

trocautery (versapoint)
 (c) Vaporization and lysis by fiberoptic lasers (Nd YAG or diode)

Flimsy adhesions are broken through hysteroscope only, but for dense fibrous 
adhesions, mechanical or electrosurgical instruments are used. The procedure of 
hysteroscopic synechiolysis is described in detail in a separate chapter, but some 
practical points pertaining to tubercular adhesions are described here.

Author recommends synechiolysis with hysteroscopic scissors in order to pre-
vent damage to adjacent endometrium or devascularization which may enhance the 
risk of reformation of synechiae. While using resectoscope, fine electrodes should 
be chosen at the minimum possible current, and the adhesions are divided selec-
tively and systematically to avoid contact with the surrounding healthy endome-
trium. Similar precautions apply with the use of vaporizing electrodes. When using 
lasers, only sculpted fibers with thin conical tips should be selected. Energy devices 
have the advantage of simultaneous hemostasis. It is very important to realize that 
the procedure should be stopped once both the ostia are visible in one plane. The aim 
is to restore the cavity 70–90% of normal. It can be done as a single-stage or two-
stage procedure depending upon the severity of adhesions and obliteration of the 
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cavity. Lateral metroplasty is done in small shrunken cavity. Over-resection of dense 
adhesions or thermal injury due to the use of electrocautery or laser can cause thin-
ning or weakening of adjacent endometrium and/or myometrium. There is higher 
risk of hemorrhage and uterine perforation during synechiolysis in genital TB.

11.4.2.3  Reformation of Synechiae
Recurrence is very common in genital TB especially in women with grade III/IV 
adhesions [20, 21]. It ranges from 0% to 15% in mild adhesions, 16–38% in moder-
ate, and 42–80% in severe adhesions [22]. Different measures are employed to pre-
vent reformation of synechia like putting an intrauterine splint to keep the raw uterine 
walls separated. Pediatric Foley’s catheter (8–10 Fr) balloon inflated with 3–5 mL 
saline or inert intrauterine device (e.g. Lippe’s loop) has been tried. Broad spectrum 
antibiotics are recommended strongly whenever the splint is left in utero. Recently 
the use of intrauterine anti-adhesive barriers like amnion graft or auto cross-linked 
hyaluronic acid gel has been found effective for decreasing the recurrence of adhe-
sions but not for increasing pregnancy or live birth rates [23]. To aid in the rapid re-
epithelization of the uterine cavity, estrogen therapy in the form of estradiol valerate 
4–8 mg/day or conjugated estrogen (Premarin) 0.625–5 mg daily is prescribed for 
3–4 weeks. This is followed by medroxyprogesterone acetate 10 mg once a day for 
the last 7–10 days to induce withdrawal bleeding. Sequential estrogen—progester-
one therapy should be given for minimum 3 months before proceeding for concep-
tion or second-look hysteroscopy. Second-look hysteroscopy is performed after 
3–6  months of primary procedure to evaluate the contour of endometrial cavity, 
endometrial regeneration, and simultaneously dividing the reformed adhesions.

11.4.2.4  Results
Normal menstruation has been reestablished in over 90% of patients treated for 
intrauterine adhesions, but the reproductive outcome is inversely proportional to the 
severity of the disease. Clinical pregnancy rates range from 40% to 60%, miscar-
riage rates 15–20%, and live birth rates range from 25% to 50%. In general, better 
success rates were associated with less severe disease; the more extensive and 
thicker are the adhesions, the poorer is the prognosis. However, successful pregnan-
cies have been reported even with markedly scarred uteri.

11.4.2.5  Difficulties and Complications
Though hysteroscopy is generally a simple, safe, and easy procedure, level of dif-
ficulty and complication rate might be higher in women with genital TB. Intrauterine 
adhesions and fibrosis, cervical stenosis and distorted cavity can cause difficulty in 
dilatation, formation of false passage, uterine perforation, inability to distend or 
visualize the cavity, excessive bleeding, flare up of TB infection, and abandoning of 
procedure. Late complications like placenta accreta, uterine rupture, postpartum 
hemorrhage, need of manual removal of placenta, or cesarean hysterectomy can 
occur in future pregnancy.

In a retrospective analysis, Sharma et al. found that in patients with genital TB, 
there is significantly higher incidence of complications compared to those without 
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genital TB (31.31% vs. 3.81%, p < 0.05). In a subgroup analysis of infertile women, 
similar pattern was noted (12.12% vs. 2.08%) [24].

• Inability to distend cavity in 8.08% vs. 0.69% (p = 0.02)
• Inability to visualize cavity in 90.9% vs. 1.04% (p = 0.03)
• Excessive bleeding in 5.05% vs. 0.35% (p = 0.04)
• Uterine perforation in 8.08% vs. 1.73% (p = 0.008)
• Flare up of TB 1.01% (p = 0.04)

Considering the risks, author recommends a thorough preoperative workup and 
careful selection of cases for hysteroscopic surgery in genital TB. It should be done 
with extreme caution, preferably by an experienced surgeon under laparoscopic 
guidance, in a fully equipped setup to deal with complications if any.

11.5  Fertility Outcome in Genital TB

Fertility outcome in genital tuberculosis is not optimistic. It depends upon extent 
and severity of the disease. In early stage disease with mild tubal damage but pre-
served ovarian and endometrial function, the fertility potential is comparable to 
general population. But with progression of disease to bilateral tubal damage and 
endometrial distortion, the chances of spontaneous conception are minimal. These 
patients are more prone to ectopic pregnancies and spontaneous abortions. Full 
course of ATT followed by in vitro fertilization (IVF) is the only realistic option for 
successful conception in these patients provided the uterine cavity, endometrial 
thickness, and endometrial receptivity are not compromised. Although with 
improvements in surgical techniques and recent advancements to improve results in 
IVF programs, the chances of successful conception have increased but still lower 
clinical pregnancy, and live birth rate per transfer is major deterrent in patients of 
genital TB. Various authors have reported the pregnancy rate in IVF cycles ranging 
from 9.1% to 38.3% and the live birth rate from 16% to 40% [25]. Gestational sur-
rogacy or adoption should be offered in the cases with irreversible endometrial 
damage.

Conclusion 

Genital tuberculosis is a complex disease which interferes with human concep-
tion in more than one way. The disease hampers fertility by damaging the vital 
reproductive organs of the female body like fallopian tubes and the uterus. Early 
diagnosis and timely initiation of therapeutic interventions may protect future 
fertility and prevent from irreparable sequel of the disease. Hysteroscopy has an 
important role in diagnosing the disease as well as correcting the imprints that 
the disease has leftover. Although the hysteroscopic restoration of endometrial 
cavity is not up to 100% but with advances in surgical techniques, measures to 
prevent recurrences coupled with the use of assisted reproductive techniques, 
more and more women are now being able to achieve successful conception.
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12Complications of Hysteroscopy

Shruti Gupta

12.1  Introduction

In 1981 a German surgeon Kurt Semm from the University of Kiel performed a 
laparoscopic appendectomy that led to his suspension from medical practice. 
Semm’s theory was incongruous to the prevailing surgical practice and was also 
touted to be unethical. In current surgical practice, there are trifling handful primar-
ily open procedures. The explanation for the trend is improved patient safety, better 
electrosurgical and optical transmission devices.

Hysteroscopy is one such minimally invasive procedure that has evolved over the 
years to a several times safer technology. Complications are fortunately few and are 
mostly recounted in operative procedures, pertaining to distention media and perfo-
rating trauma. The reported incidence of acute injuries is 1.65% from the University 
of Kiel over a period of 2 years [1]. Other studies have reported an incidence of 
0.28–5.2% [2, 3].

The commonest complications reported are false passage, perforation and fluid 
overload [4, 5]. Women generally tolerate hysteroscopy well and major complica-
tions are relatively few. The complications can be divided broadly pertaining to 
anaesthesia, positioning, distention media, and the complication of surgery itself 
like perforation, electrosurgical burns, infection and adhesion formation (Fig. 12.1).

12.2  Position Complications

Hysteroscopy is performed in dorsal lithotomy position using candy cane or Allen 
stirrups. Lithotomy position increases venous return and can result in pulmonary 
oedema in a susceptible patient. Crush injuries of fingers may result if fingers get 
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entrapped in the break in the table. It is therefore recommended to use armrests. 
Neuropraxia or nerve injury is commonest to common peroneal, sciatic and saphe-
nous nerves. The risk factors are low BMI, prolonged duration (>2 h) and cigarette 
use [6].

The other complication is compartment syndrome in prolonged surgeries as 
blood to the leg is compromised. It should be suspected in patients complaining of 
calf pain in the post-operative period. In prolonged surgeries padding should be 
used around the knees and ankles. It is also good practice to remove the legs from 
the stirrups if the operation is prolonged.

12.3  Anaesthesia Complications

Office and diagnostic hysteroscopy have been done with paracervical block, topical 
anaesthesia with or without conscious sedation. A vaginoscopic method for office 
hysteroscopy is also gaining popularity for reduction in pain. A combination of vari-
ous methods is often used with good results in outpatient hysteroscopy [7].

Operative hysteroscopy can be performed either in general, epidural or intrathe-
cal administered anaesthesia. The choice of the route of administration depends on 
the complexity and duration of the surgical procedure. Regional anaesthesia affords 
the advantage of the patient being awake and so can signal the early detection of 
fluid overload [8]. Complications due to anaesthesia are discussed in a separate 
chapter in this book.

Air embolism

Distention media

Fluid overload

Hyperammonemia

Hypocalcemia

Perforation

Hyponatremia

Synechiae

Infection

Positioning Anesthesia
complications

Complications of
hysteroscopy 

Surgical
complication

Fig. 12.1 Complications of hysteroscopy
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12.4  Distention Media

Distention media used vary depending on the type of procedure and setup the pro-
cedure is performed in. We describe here a broad classification of distention media 
as described elsewhere [9].

Gaseous
 1. CO2

Liquid media
High molecular weight media

 1. 32% dextran 70
Low molecular weight media

 1. Electrolyte media
 (a) Sodium chloride (NaCl)
 (b) 5% and 10% dextrose
 (c) 4% and 6% dextran

 2. Non-electrolyte media
 (a) Isotonic: 2.2% glycine, 5% mannitol, 3% sorbitol
 (b) Hypotonic: 1.5% glycine

12.4.1  Gaseous Media: CO2

Gaseous media is best suited for diagnostic office procedures. It is a clean media for 
outpatient hysteroscopy. It is generally accepted that CO2 is not appropriate for 
operative hysteroscopy. Endometrial debris and blood get collected and obscure the 
field of vision [10, 11]. Large volumes of CO2 can get dissolved in blood with no 
physiologic consequences; however, when large volumes are delivered to the heart, 
cardiorespiratory arrest can happen as a result of CO2 embolism. Consequently only 
a low-pressure hysteroscopic insufflator should only be used for cavity distention 
[12].

As a diagnostic distention media, CO2 is not without demerits; according to 
Brusco et al., the use of anaesthesia and pain was much lower with normal saline 
[10].

12.4.2  Liquid Media

12.4.2.1  High Molecular Weight Media: Hyskon
This is a HMW, hyperosmolar solution of 32% dextran 70  in 10% glucose. The 
osmolality of the solution is high enough to cause catastrophic overload and pulmo-
nary oedema at fluid deficit of a minimal volume ~100 mL. Dextran 70 has also an 
associated risk of anaphylactoid reactions, the incidence reported at 1: 821 [13].
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There is caramelisation of instruments with the use of dextran and requires thor-
ough cleaning with warm saline lest leads to spoiling of all instruments. The avail-
ability of superior distention media has limited the usage of this media.

12.4.2.2  LMW (Low Molecular Weight) Electrolyte Media
Monopolar electrosurgical devices require a non-conducting media. Usage of the 
monopolar device with saline disperses the current and prevents the creation of 
surgical effect. This leads to the usage of sterile water; however sterile water on 
systemic absorption can be a cause for haemolysis. The addition of solutes like 
glucose, sorbitol and mannitol circumvents haemolysis and provides electrolyte- 
free media for operative hysteroscopy.

 (a) NaCl
Saline is ideally suited for diagnostic hysteroscopy and provides excellent 
image quality and better pain scores. The only problem is that spillage makes it 
slightly unsuitable over CO2 for office use. Bipolar radiofrequency devices can 
be used with saline [14, 15]. Large volume shifts with physiological saline is 
well tolerated with no resulting risk of hyponatremia. However it is still impera-
tive to maintain accurate input-output logs throughout the procedure.

 (b) Glycine
Glycine solution is available in a concentration of 1.5% and 2.2%. This solution 
provides excellent clarity but has potential impact on patient safety. Glycine 
after absorption is metabolised in the liver into ammonia and water, which can 
further lead to electrolyte imbalance and water intoxication. Ammonia itself 
can be a cause of cerebral dysfunction as has been seen in a few cases where 
there was no electrolyte imbalance [16].

 (c) The other solutions in use are sorbitol; this is an isomer of mannitol and metab-
olised into CO2 and water and can cause water overload. Mannitol is isotonic 
with blood and is excreted as it is; in fact it causes an osmotic diuresis. Therefore 
it appears to be the safest hysteroscopic distention media in use.

12.5  Mechanism and Consequence of Intravasation, Its 
Prevention and Management

There are two explanations of intravasation of fluid in hysteroscopy. Firstly when 
there is vascular disruption in the myometrium and deeper endometrium, large 
amounts of fluid can get absorbed in the systemic circulation. Secondly when the 
distending pressure is more, the fluid moves into the vascular space. Therefore the 
duration that distention pressure remains over the mean arterial pressure adds to the 
risk of operative hysteroscopy intravasation syndrome (OHIS).

Menstruant women have a higher susceptibility to hyponatremia, and small val-
ues of Na+ imbalance can lead to life-threatening cerebral oedema and cerebral 
herniation. The reason is that in the face of osmotic imbalance the brain compen-
sates by removing osmotically active cations through the Na+-K+ ATPase pump. 
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This pump is inhibited in women in the reproductive age group by female sex hor-
mones [17].

The extent and severity of OHIS can also be dependent on preexisting conditions 
like hypertension, heart disease and diabetes.

12.5.1  OHIS Prevention and Management

After significant absorption of fluid, the patient develops pulmonary oedema sec-
ondary to volume overload and right heart failure, which can be indicated by drop 
in saturation pressure, frothing and decrease in blood pressure. If the patient is in 
regional anaesthesia, the symptoms of vascular shift can be elucidated much earlier. 
The sodium deficit causes significant confusion to be noticed if the patient is in 
regional anaesthesia. There have been reports of laryngeal oedema necessitating 
tracheostomy as intubation was precluded because of the swelling [18]. The chest 
X-ray will show hilar infiltrates and there is a decrease in urine output. Disseminated 
intravascular coagulation can set in due to the hypoxia, volume overload and elec-
trolyte imbalance [19]. Electrolyte and pH disturbances reported are primarily 
hyponatremia, respiratory acidosis and hyposmolality. A case of hypocalcemia and 
acidosis leading to ECG changes has been reported as a part of OHIS [20].

12.5.2  Delivery and Absorption Monitoring Systems

The simplest delivery system is a pressure fall system where the bag is hung at some 
elevation above the patient’s uterus. Another crude modification is a pressure cuff to 
pump fluid, it has to be noted that though these systems provide adequate comfort for 
diagnostic and small procedures they offer nothing in maintaining and monitoring 
intrauterine pressure in other complex surgeries. The delivery systems available for 
this purpose overestimate the intrauterine pressure, which is also desirable as keep-
ing intrauterine pressure below the arterial pressure decreases absorption [21, 22].

It is imperative to measure the volume deficit but is complicated by multiple fac-
tors. Firstly the volume in the fluid infusion bags is always more than 3 L; secondly 
the amount remaining in the bag cannot be accurately measured; thirdly the fluid 
collected on the floor and operating table cannot be measured by the theatre staff; 
and finally sometimes there may be a very rapid absorption which can compromise 
assessment [23].

12.5.3  Measures to Reduce Systemic Absorption

There are measures described to limit fluid absorption during the procedure, never-
theless there should be a system in place for managing fluid delivery and absorption 
with the help of instruments described earlier. The operating room (OR) staff should 
be able to diagnose and alert the surgeon in the event of excessive fluid absorption.
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(a)  Preoperative
GnRH analogues administered prior to procedure decrease the size and vascular-
ity of the fibroids and endometrium. The risk of absorption is directly propor-
tional to the size of the myoma and how deep seated in myometrium is it located. 
Both these factors increase the duration and the risk of vascular disruption. 
GnRH agonist when given can also reduce the consequence of hyponatremia as 
it offsets the effect of oestrogen on the Na+-K+ATPase [24].

 (b)  Intraoperative
Vasopressin infiltration in the cervix assists in dilation of cervix and reduces 
vascular disruption and bleeding in the procedure. In a randomised trial includ-
ing 106 women, the fluid absorption was very less when 8 mL of 0.05 U/mL of 
solution was infiltrated into the cervical stroma [25].

As has been discussed earlier, the selection of distention media that is safe and suit-
able for the procedure is an important determinant for the prevention of OHIS. The 
pressure of distention should be maintained below the arterial pressure, and suction 
devices connected to the outlet help maintain the pressure ~80–100 mmHg [26].

Resection technique using bipolar cautery or mechanical morcellation also elim-
inate the dangers of electrolyte imbalance [27]. During the procedure if bleeding is 
encountered, it usually is a warning that a major sinus is opened and precedes sig-
nificant volume absorption. The procedure should be halted for 10 min, and this 
usually stops the bleeding and decreases fluid shift [28].

12.5.4  Management of OHIS

Apart from procedures and checks to prevent and diagnose promptly the develop-
ment of volume overload, a cut-off to start resuscitation is to be established. A vol-
ume deficit of 500 mL has been reported to cause cerebral oedema. Therefore the 
practice of doing a CT scan in all such patients post-operatively is recommended 
[29]. There is no data available on the minimal fluid deficit for pulmonary oedema, 
but it is generally agreed that <1000 mL of electrolyte-free fluid is well tolerated by 
healthy premenopausal adult women. The placement of central vascular line in 
patients at risk of osmotic imbalance is advocated, and monitoring of electrolytes 
should be done after 30 mins of the procedure. A fluid deficit of 1000 mL is accom-
panied by decrease of 10 mmol/L of Na+ [29]. An indwelling Foley catheter for 
monitoring urine output should be kept, and injection furosemide should be admin-
istered if there is intravasation of hypotonic fluids in excess of 500 mL.

Fluid overload and cardiovascular decompensation present with declining satu-
ration and increased airway pressure. This should be managed with diuresis, iono-
tropes and invasive ventilation. The hyponatremia and acidosis have to be corrected 
with hypertonic saline and calcium carbonate.
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12.6  Air Embolism

Air embolism has been reported during diagnostic as well as operative hysteroscopy 
[30]. The source of air embolism is room air or air in the tubing or pressurised infu-
sion of distending media; otherwise when CO2 is used, embolism can result. When 
the patient is put in Trendelenburg position, the venous pressure decreases and the 
air can get sucked in to the venous circulation. It is therefore advised not to perform 
hysteroscopy in Trendelenburg position.

When embolism occurs it is usually indicated by a drop in saturation and decrease 
blood pressure due to hypotention secondary to right heart failure. Other monitoring 
systems when the patient is under anaesthesia are end-tidal CO2 and trans- esophageal 
echocardiography. 200–300 mL of air is required to cause air embolism. This can be 
controlled within minutes by left lateral decubitus and administration of 100% O2. 
In extreme cases air may be aspirated from the heart through a needle introduced 
below the left costal margin. 100% O2 and adequate ionotropic and fluid support are 
required to maintain and assist recovery from haemodynamic collapse [31].

12.7  Surgical Complications

12.7.1  Perforation

Cervical lacerations during dilation occur frequently and can make subsequent 
operative intervention difficult. The uterine perforations also occur more commonly 
during dilation of cervix. The reported incidence is 1–9% of hysteroscopy cases 
[32]. During operative hysteroscopy, perforation occurs during myoma resection 
and septal resection at the completion of surgery. Whenever perforation occurs with 
an electrosurgical instrument, exploration is recommended to diagnose bowel or 
bladder injuries. The uterine perforation is sutured even if not bleeding in infertile 
patients and women of reproductive age to prevent uterine rupture or placental 
adherence [33, 34].

Perforation can be prevented by careful serial dilation of cervix and usage of 
vaginal misoprostol prior to the procedure. A perforation is recognised by loss of 
resistance and collapse of the uterine walls. The site of perforation also determines 
the extent of damage and its management. A midline perforation is usually of no 
consequence but lateral perforation risk involvement of vessels leading to formation 
of a retroperitoneal haematoma and must be checked on laparoscopy or laparotomy. 
The cornua are the weakest regions and as such require precise method of approach.

Surgeries like myomectomy, synechiolysis and septal resection have a tangible 
risk of perforation. Performing these procedures under laparoscopic or ultrasound 
guidance can reduce the risk considerably [35].
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12.7.2  Bleeding

This is an infrequent complication reported as 0.5–2% [36]. Stopping the procedure 
and performing uterine massage for a few seconds usually control any serious 
bleeding. If not controlled with uterine massage, an intrauterine Foley catheter can 
be inflated with 20–30 mL of distilled water. This can be left for 12–24 h and is suc-
cessful in controlling the bleeding.

12.7.3  Infection

Infection can be common post hysteroscopy but routine prophylactic antibiotics are 
not recommended. In prolonged procedures where the scope is introduced and 
removed multiple times or there is evidence of cervicitis or vaginitis, it is safer to 
order an intraoperative antibiotic and a course of post-operative antibiotics.

There are several reported cases of pelvic infections post hysteroscopy, and they 
also occur with increasing frequency in women with endometriosis [37].

12.7.4  Other Uncommon Complications Are Intrauterine 
Synechiae Formation

Rarely, uterine sarcomas in resected specimen have also been reported. It is there-
fore necessary to send all the specimens for histopathological diagnosis [38, 39].

12.8  Specific Surgical Considerations (For Prevention 
of Complications)

12.8.1  Hysteroscopic Myomectomy

The patient’s desire to conserve uterus is to be considered, and the best possible 
route for surgery with the least amount of risk has to be selected. There are certain 
guiding principles in terms of myoma size and location. Generally a uterine size 
more than 16 weeks or 15 cm and individual myoma more than 6 cm are unfit for 
hysteroscopic removal [40, 41]. It portends a very high risk of fluid overload due to 
the increase in surface area of the cavity. In relation to this, any myoma occupying 
more than 50% the size of the cavity is unsuitable for hysteroscopic surgery. 
European Society for Gynecological Endoscopy (ESGE) type I myomas are best 
candidates for surgery. The intramural part is the biggest limiting factor in the ame-
nability for resection. Although there are manoeuvers for making the intramural part 
accessible, whenever it seems bigger than estimated, the procedure should be 
planned in the next sitting or approached laparoscopically.
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12.8.2  Hysteroscopic Synechiolysis

Synechiolysis is performed either with scissors, Colin’s knife or a bipolar electrode. 
Intrauterine adhesions are often extensive and distort the cavity to obscure orienta-
tion. In such circumstance, marking the cornual regions with a dilator delineates the 
cavity, or the procedure should be performed under ultrasound guidance to prevent 
uterine rupture.

12.8.3  Hysteroscopic Septal Resection

Uterine septa engage the same challenges as with a synechiolysis. Determining the 
depth of the septa to be resected is a delicate matter. This can be determined by 
ultrasound or laparoscopic guidance. However in case the same is not available, the 
resection should generally be stopped below the inter-ostial line. Microscissors are 
the best tool to tackle a septum as they do not need cervical dilation or cause thermal 
injury to surrounding endometrium [42]. The disadvantage however is that there is 
also no control over bleeding.

12.9  Late Complications

Intrauterine adhesions can occur following a hysteroscopic procedure. These are 
rare but are known to occur following septum resection and myomectomies. 
Multiple strategies to reduce them have been tried, but one cannot be recommended 
over another with the present body of evidence. The notable interventions are intra-
uterine inert device placement, intrauterine balloon placement, post-operative hor-
mone (estradiol) treatment and intrauterine instillation of anti-adhesive gel [43, 44].

Adenomyosis also is one of the complications that can result following hystero-
scopic surgery. The other complication, uterine rupture, develops in a subsequent 
pregnancy usually after septal resection. It is more commonly associated with the 
use of electrosurgical devices and a history of perforation in the index surgery [45].

Conclusion/Key Points

 1. Careful patient selection in terms of myoma size and location: ESGE type I 
myomas and size <6 cm are agreeable to hysteroscopic resection.

 2. Risk stratification for cardiovascular status and kidney function evaluation 
before the procedure.

 3. Premenopausal women are at higher risk of cerebral oedema than males or 
postmenopausal women.

 4. Preoperative GnRH use to be considered for women with large myomas to 
reduce the risk of OHIS.

 5. Serum Na+/K+/Cl− levels should be checked before starting the procedure and 
after 30 min.
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 6. Vasopressin infiltration reduces the risk of OHIS.
 7. 1.5% glycine and 5% mannitol are solutions of choice for monopolar 

resection.
 8. Where possible, normal saline and a bipolar source of electrosurgical generator 

should be used.
 9. Intraoperative fluid management protocols should be observed in the theatre 

including the use of collecting drapes and intrauterine pressure monitoring 
systems.

 10. In the event of occurrence of OHIS, patients should be managed with intensive 
support with intubation and fluid management with IV furosemide and 3% 
saline.
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Abbreviations

ET  Embryo transfer
IVF  In vitro fertilisation
RIF  Recurrent implantation failure
RPOC  Retained products of conception
USG  Ultrasound

13.1  Introduction

The uterus plays a very important role in terms of providing adequate endometrial 
receptivity for implantation, further sustaining and carrying the pregnancy till term. 
Uterine causes contribute to 10–15% causes of infertility. Over a period of time, 
hysteroscopy has become vital part of Infertility workup, treating uterine causes 
attributing to infertility and reduction in endometrial implantation. Hysteroscopy, 
being simple, quick, office procedure requiring minimal anaesthesia and well toler-
ated by patients, over past years has become gold standard modality in diagnosing 
and simultaneously treating uterine pathologies. Up to 20–40% minor abnormalities 
are found on hysteroscopy in patients with normal transvaginal ultrasound [1]. 
Among all the patients who undergo pre-IVF hysteroscopy, unrecognised intrauter-
ine pathology can be found in 18–50% of patients when there is no history of recur-
rent implantation failure (RIF) and in 40–43% of patients with history of RIF [2].
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Hysteroscopy plays a very vital role in evaluation and treating them at the same 
time. Hysteroscopic endometrial scratch improves the chance of conception in 
patients of RIF, as induced endometrial injury is 70% more likely to result in a clini-
cal pregnancy as opposed to no treatment [3]. Hysteroscopy has gained its popular-
ity and is being performed worldwide in treatment of uterine causes which may 
contribute to infertility, prior to first IVF cycle and in patients of RIF. Considering 
the advantages of the procedure, hysteroscopy may have its place in new unexplored 
indications. Newer advances in hysteroscope and instruments and the newer appli-
cations, where hysteroscopy may prove to be beneficial, are elaborated in this 
chapter.

13.2  Recent Advances in Hysteroscope and Instruments

Hysteroscopy, over past years, has evolved from inpatient to a simple outpatient 
procedure, which is mainly attributed to more flexible, small-diameter hystero-
scope. Many recent advances in the instrument have expanded the indications and 
also made the procedure more patient-friendly, thus providing new horizon in indi-
cations of the use of hysteroscope in the field of infertility.

13.2.1  Trophy Hysteroscope

Trophy hysteroscope is a compact, rigid hysteroscope with a diameter of 2.9 mm, 
30° lens and a specially designed tip to prevent trauma. The innovative feature of 
this scope is the ability to load with accessory sheath in active and passive position 
(Fig. 13.1). Hysteroscopy can be started with single flow lumen of 2.9 mm, and in 
case of leakage, closure of cervical canal can be achieved by moving the accessory 
sheath forward, and also the view can be re-established with double flow function. 
The use of 5 Fr instruments is made possible in case of using the operative sheet 

Fig. 13.1 Trophy 
hysteroscope with 
diagnostic and operative 
accessory sheet. Diagnostic 
sheet in active position 
providing double flow after 
visual controlled dilatation 
[Reproduced with 
permission: Courtesy R 
Campo]
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Fig. 13.2 French 
instruments used with 
trophy hysteroscope 
[Reproduced with 
permission: Courtesy R 
Campo]

1 2 3

Fig. 13.3 One-stop uterine diagnosis. (1) Transvaginal sonography, (2) trophy hysteroscopy, (3) 
saline contrast sonography [Reproduced with permission: Courtesy R Campo]

(Fig. 13.2). This allows us to perform hysteroscopy with vagino-cervical approach 
without using speculum, tenaculum, anaesthesia and analgesia.

The one-stop uterine diagnosis involves performing transvaginal ultrasound fol-
lowed by fluid trophy hysteroscope, immediately after which repeat ultrasound is 
done taking advantage of fluid in the cavity for contrast image (Fig. 13.3). If any 
focal endometrial pathology is seen, the trophy hysteroscope allows removing 
pathology with 5 Fr instruments, and interestingly curettage with trophy curette can 
be done without the need of speculum and also correct removal of tissue under vision.

The one-stop approach of uterine diagnosis and treatment offers advantages of 
having high compliance, low complication and eye-directed tissue sampling and thus 
opens a new dimension in screening, diagnosis and treatment of uterine pathology [4].

13.2.2  Endosee

This is handheld portable, cordless device system, which does not require anaesthe-
sia, is well tolerated by patients and allows us to complete the diagnostic procedure 
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in 3 min. It has advantages of no degradation of visualisation, as new camera and 
light source is used each time [5].

13.2.3  Virtual Hysteroscope

VirtaMedHystSim [virtual-reality training simulator for hysteroscopy] is a medical 
simulator for training of doctors, which trains them in diagnostic and therapeutic 
endoscopy. It is an excellent device for training of procedures like myomectomy 
and polypectomy, as it teaches the use of instruments like scissor and grasper 
(Fig. 13.4). It can be a promising tool to train the doctors well, giving them exposure 
to the hysteroscopic procedures and instruments, thus reducing complication rate 
and increasing the efficacy rate of the procedure. Use of original instruments for the 
training on the simulator eases a transfer of motor skills from simulation to the 
operating room. The module uses SimProctor™, a unique simulator feature guiding 
trainees by giving visual hints, tips and tricks to improve performance [6].

13.2.4  Firefly DE1250

This is first compact wireless digital endoscope camera with image and video cap-
ture capabilities at 30 fps. It has advantage of high magnification and light weight 
making it easy to use during an endoscopic procedure. The camera provides unprec-
edented viewing of both rigid and flexile scopes. It is a powerful tool for teaching, 
electronic record keeping and client communication. The software also enables 
users to store, view and manipulate images and video (Fig. 13.5) [7].

13.2.5  Hysteroscopic Morcellators

MyoSure: This hysteroscopic morcellator removes the target lesion by utilising 
electromechanical morcellation following the release of tumour by bipolar radiofre-
quency needle. Thus removal of FIGO or ESGE type 2 leiomyoma can be done 
under local anaesthesia [8].

a b

Fig. 13.4 (a, b) VirtaMedHystSim [Reproduced with permission: Courtesy VirtaMed]
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Truclear: The instrument consists of two rigid cylindrical pipes, fitted into each other, 
the internal acts as cutting tool, rotating within the outer at certain speed. This movement 
is given by an electrical control unit, which is operated by the pedal. This pedal activates 
and controls the direction of rotation. Both tubes have holes with cutting edges at the 
distal portion that cut or “shave” the tissue as it rotates, by suction continuously outward 
from the cavity towards a collecting container which is then sent for pathologic examina-
tion. Electrocoagulation is not used, and thus there is no risk of dispersion [9].

13.2.6  Greenberg Speculum

Greenberg speculum measures 74 mm, about 36 mm less than the standard medium- 
size Graves speculum. It makes insertion of hysteroscope—both flexible and rigid—
easy and reduces the distance between external os and fingertips grasping the 
hysteroscope, by 34% or 28 mm, when compared to Graves speculum. By bringing 
the patient’s cervix close to the operator, it reduces the length of the shaft of the 
hysteroscope which remains unsupported and thus yields less torque on the device 
entering cervical canal (Fig. 13.6) [10].

Fig. 13.5 Firefly DE1250 [Reproduced with permission: Courtesy VirtaMed]

Fig. 13.6 Standard 
open-sided Graves 
speculum (left) and 
Greenberg speculum 
(right) [Reproduced with 
permission: Courtesy 
James Greenberg]
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13.3  Future Applications of Hysteroscopy

Hysteroscopy may have its place in new unexplored indications, considering the 
advantages of the procedure. The newer applications, where hysteroscopy may 
prove to be beneficial, are elaborated in this chapter (Fig. 13.7).

13.3.1  Role of Hysteroscopy in IVF-Embryo Transfer

13.3.1.1  Hysteroscopic-Guided Embryo Transfer
The main contributors to success of IVF are the quality of embryos, the technique 
of embryo transfer and receptivity of the endometrium. Up to 30% of failed IVF 
cycles are due to faulty embryo transfer technique [11]. Rate of difficulty in per-
forming the embryo transfer proportionately reduces the success of embryo transfer 
[12]. Any intervention that decreases difficulty of embryo transfer procedure 
increases pregnancy rate.

Hysteroscopic-guided embryo transfer has emerged as a new tool for patients 
with repeated IVF failure and history of difficult embryo transfer (Fig. 13.8).

13.3.2  Role of Hysteroscopy in History of Difficult Embryo 
Transfer

Difficult transfer can be caused due to tortuous and irregular cervical canal or 
because of acute angulation of the cervix. In the past, some measures like cervical 
dilatation or use of laminaria tent were performed. Also cervical canal shaving in 
attempt to correct the cervical cause or performing a transmyometrial transfer 
bypassing the cervical canal were employed. Hysteroscope can be employed as tool 
in patients with history of difficult embryo transfer, to normalise the tortuous cervi-
cal canal in order to avoid difficult embryo transfer in future.

Future
applications of
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IVF treatment 
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    transfer   

Assessment of
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injury  

First trimester 
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products of
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In a case series of 36 patients with history of difficult intrauterine procedures 
because of tortuosity or stenosis of cervical canal, endocervix was evaluated and 
corrected hysteroscopically. It was followed by transcervical placement of a male-
cot catheter. Thirty-two out of 36 patients had significantly easier procedures after 
the procedure. Correction of endocervical abnormalities may lead to improved 
pregnancy rates after IVF-ET, as the ease of embryo transfer has been correlated 
with improved implantation rates [13]. In the future, hysteroscopy can be a promis-
ing tool in such patients and can be a replacement of difficult transmyometrial 
transfers.

13.3.3  Hysteroscopic-Guided Embryo Transfer in Patients 
with Previous Failed IVF Cycles

In patients with repeated failed IVF-ET attempts, hysteroscopic-guided embryo 
transfer can be utilised to increase clinical pregnancy rates. The embryos are depos-
ited on to the endometrium under direct vision. Kilani et al. performed the proce-
dure by inserting 5 mm hysteroscope, avoiding cervical dilatation, and using CO2 as 
distension medium. CO2 is delivered at constant flow using hysteroflator at 100 mL/
min until internal os was seen. They avoided passage of hysteroscope beyond inter-
nal os to prevent any endometrial damage or bleeding. Embryos were loaded on the 
embryo transfer (Wallace) catheter. The soft catheter was introduced in the operat-
ing sheath after being withdrawn from rigid sheath, and embryos were deposited 
1 cm below fundus. A successful live birth was reported by authors [14].

Uterus

Embryos transfer catheter
Embryos

Hysteroscope

Cervical canal

Vagina

Vaccum-syringe

Fig. 13.8 Hysteroscopic-guided embryo transfer
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In another study on hysteroscopic endometrial embryo delivery (HEED), 
Kamarva et al. reported two to three times higher chances of conception than blind 
transfer technique. Using flexible mini hysteroscope and nitrogen gas as distension 
media, the embryos were transferred on day 2 or 3 by a flexible embryo transfer 
catheter. The proposed benefits of HEED as reported by authors are correct place-
ment of embryos at the desired site in a minimal volume of media, hence less 
chances of retained embryos and lower ectopic pregnancy rate. The disadvantage of 
the procedure is the additional cost, invasive nature and risk of disruption of endo-
metrial lining [15].

The role of hysteroscopy in performing guided embryo transfers looks promising 
and needs further evaluation and more randomised studies especially in patients 
with previous failed IVF cycles.

13.3.3.1  Hysteroscopic Subendometrial Embryo Delivery [SEED]
The process of implantation involves apposition and adhesion of the blastocyst fol-
lowed by invasion of endometrium. The concept of subendometrial embryo transfer 
is based on the hypothesis that the blastocyst when inserted mechanically under 
vision into the endometrium may enhance the success rate of IVF.

Subendometrial blastocyst transfer under hysteroscopic guidance was performed 
by Kamarva et  al. The procedure utilised 3 mm flexible mini hysteroscope. The 
distension of the endometrial cavity was achieved by the nitrogen gas (50 cm3 at 
70 mmHg) to allow the movement of scope in gaseous space and to avoid contact 
with endometrium, thus reducing any endometrial trauma by the instrument itself. 
The embryos were deposited under direct hysteroscopic vision, by semi-rigid cath-
eter, at a depth of 1 mm into endometrium. There were five clinical pregnancies out 
of 15 IVF cycles [16]. The advantages of SEED include:

 (a) Direct visualisation of the cavity and deposition of embryos at different sites if 
there is inadvertent trauma

 (b) Reduced chances of uterine contractions as it prevents the catheter tip touching 
the fundus

 (c) Loading of embryos in lesser amount of media, thus decreasing the risk of ecto-
pic pregnancies

The potential drawbacks of the procedure are scratching of endometrium, invasive 
nature and cost. Further prospective, controlled and randomised studies are required 
to confirm the role of hysteroscopic subendometrial transfer in IVF cycles.

13.3.3.2  Role of Hysteroscopy in Assessment of Endometrial 
Integrity and Damage Caused by Embryo Transfer 
Catheter

Factors affecting the success of the embryo transfer procedure are blood on the 
catheter, uterine contractions, catheter type, catheter loading, catheter tip place-
ment, use of trial transfers and pre-transfer ultrasound [17]. Embryo transfer under 
ultrasound guidance allows clinician to deposit the embryos in the endometrial cav-
ity, avoiding touching the fundus, which can initiate uterine contractions and 
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decrease the pregnancy rate. Little have been surveyed on effect of embryo transfer 
catheter on endometrial integrity, which is very essential for successful implanta-
tion. Hysteroscope is a promising tool, taking a step forward, and provides more 
information on relation of difficulty associated with the procedure and its impact on 
endometrial integrity and extent of damage to the endometrium.

Murray et al. assessed endometrial damage following mock embryo transfer by 
hysteroscopy. In patients who had easy embryo transfer, there was no endometrial 
damage in 54% and moderate to severe damage in 37%. No clear association was 
found in the amount of endometrial damage and difficulty of transfer, in patients 
who had moderate difficulty in the embryo transfer procedure.

The authors concluded clinical perception of ease of transfer does not correlate well 
with the degree of endometrial disruption (p = 0.41), thus highlighting the lack of accu-
racy in scoring transfers clinically. The authors observed certain endometrial defects, 
like non-bleeding furrows and focal subendometrial haemorrhage, were due to catheter 
used for transfer, and thus they proposed the use of hysteroscopy to assess differences 
between catheter types. Further, it can be used as training tool for clinicians, helping 
them develop their ET techniques and achieve excellence in this rate-limiting step, 
avoiding excessive endometrial damage and thus improving IVF outcome [18].

More randomised trials are required to provide information on damage to endo-
metrium by soft or rigid catheters and relation of the ease of procedure and effect on 
endometrium.

13.3.4  Role of Hysteroscopy in First Trimester

13.3.4.1  Role of Hysteroscopy in Removal of Retained Products 
of Conception and Preservation of Fertility

Retained products can lead to an inflammatory response in the endometrium caus-
ing formation of adhesion. A blind curettage technique for removal of products of 
conception can cause trauma to basalis layer, leading to formation of adhesions, 
which may affect the future fertility. The risk of developing intrauterine adhesion 
after curettage performed for miscarriage is around 66.7% [19]. Hysteroscopy 
allows direct visualisation and complete removal of retained products and thus can 
reduce risk of adhesions and repeat interventions.

A meta-analysis and literature review on hysteroscopic removal of products of 
conception concluded that hysteroscopy is superior to traditional curettage and has 
low complication rates (uterine perforation, infection and vaginal bleeding), low rates 
of intrauterine adhesions (5.7%) and high rates of subsequent pregnancies (75%) 
[20]. It is associated with shorter time to conceive and lower rate of newly found 
infertility problems, when compared to traditional dilatation and curettage [21].

13.3.4.2  Embryoscopy
First-trimester miscarriages are seen in around 15–20% of pregnancies, and approx-
imately 60–70% of these miscarriages are secondary to detectable chromosomal 
abnormalities [22]. Hysteroscopy when performed after confirmation of pregnancy 
failure in first trimester is called embryoscopy. Embryoscopy allows directed biopsy 
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which avoids contamination with maternal tissue or blood found on samples that are 
collected by suction and evacuation, and thus it improves cytogenetic testing. 
Though chromosomal abnormalities are often the cause of missed abortions, other 
defects involved can be screened for by transcervical embryoscopy.

Although it is possible to introduce mini endoscope transcervically to observe 
the early embryo, the optical resolution has not been satisfactory. Rigid mini endo-
scope can now be introduced transabdominally and transmyometrially to observe 
the embryo in situ with better resolution.

Philipp et al. performed transcervical embryoscopy prior to dilatation and curet-
tage, on 272 patients diagnosed with missed abortion. On cytogenetic analysis of 
chorionic villi, authors found abnormal karyotype in 75% of patients, morphologi-
cal defects in 18% of patients with normal karyotype and no chromosomal or 
embryonic abnormality in 7% of patients.

In patients with history of repeated pregnancy losses, this correlation between 
morphological defects on embryoscopy and cytogenetic findings in abortion speci-
mens provides information to the physician regarding genetic counselling about risk 
of recurrence and antenatal care in future pregnancies [23].

In future, hysteroscopy can be aid in search for diagnosis of first-trimester abor-
tions and simultaneously avoiding risk of uterine adhesions.

13.3.5  Future Scope of Research to Evaluate Newer Applications 
of Hysteroscopy

There are still many unexplored indications of hysteroscopy, which may be studied 
in future expanding newer applications of hysteroscopy.

Hysteroscopy can be employed in performing intrauterine insemination, deposit-
ing washed semen sample near the cornual end, towards the side of patent tube in 
patients of unilateral tubal block. It can be combined with endometrial receptivity 
assay so that patients of recurrent implantation failures can undergo two procedures 
simultaneously. Both procedures can help the practitioner to establish the cause of 
RIF, counsel the patient and formulate plan of treatment. A novel role of hysteros-
copy can be explored in first trimester when β HCG is positive, but below discrimi-
natory zone and ultrasound is inconclusive. Office hysteroscopy can play a role in 
helping to make a decision of putting in laparoscope in selective symptomatic 
patients. Hysteroscopy can be used as a tool in instillation of endometrial stem cell 
therapy, thus providing hope to patients who are not willing for surrogacy and may 
replace need of uterine transplantation (Fig. 13.9).
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Conclusion 

The role of hysteroscopy as primary assessment in infertile couples is well estab-
lished. It is found to be efficacious in diagnosis and simultaneously treatment of 
intrauterine defects. The scope can further be expanded in procedures like hys-
teroscopic-guided embryo transfer and embryoscopy and in patients who had 
difficulty in embryo transfer procedures once adequate evidence becomes avail-
able. Ongoing interventions in smaller-diameter scopes, newer developments in 
various designed hysteroscopes, instruments and equipments and associated 
optical devices have expanded the horizon of its indications and therapeutic ben-
efits in infertile couple. Newer advances in hysteroscope and simulators will 
enable clinicians to gain proficiency and confidence in many hysteroscopic-
guided unexplored procedures, before attempting them on patients. Combination 
of newer tools and advanced technology will expand its role in infertility, and 
thus the future of hysteroscopy looks promising!
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