Chapter 16

Complications of Minimally
Invasive Gynecologic Surgery

Paula C. Brady and Sarah L. Cohen

Definitions

Laparoscopy

Laparoscopy is a surgical approach in which the abdomen is
insufflated with CO, and the procedure is completed using
instruments inserted through small incisions in the abdomen
(Fig. 16.1). Ports, usually 5-12 mm in diameter, are placed into
the abdominal incisions to allow for insertion and removal of
instruments, and the CO, gas source is connected to one of these
ports to maintain abdominal insufflation. The surgery is visual-
ized using a laparoscope, which is a telescopic lens 5-10 mm in
diameter. At the conclusion of the surgery, the patient will have
just a few small incisions on the abdomen. A patient who under-
goes a total laparoscopic hysterectomy (meaning the cervix was
removed with the uterus) will have an incision at the top of the
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FiG. 16.1 Pelvic laparoscopy

vagina, called the vaginal cuff. If a patient has a supracervical
hysterectomy (meaning the cervix is left in situ), a myomectomy
(removal of fibroids), or removal of a large adnexal mass, one of
the abdominal port sites may be enlarged (usually up to 3-5 cm)
to accommodate the transabdominal removal of this tissue.

Robot-Assisted Laparoscopy

Robot-assisted laparoscopy involves similar core principles
as conventional laparoscopy, with the assistance of a comput-
erized system for enhanced visualization and manipulation of
specialized laparoscopic instruments. The advantages of
robotic surgery include three-dimensional visualization,
articulated robotic arms with additional degrees of freedom,
and improved ergonomics for the surgeon [1].

Hysteroscopy

Hysteroscopy is visualization of the endometrial cavity through
distention of the uterus with fluid. Using a hysteroscope,
fibroids, polyps,intrauterine septa, or adhesions can be removed.
Distention media include electrolyte-poor fluids such as glycine
1.5 %, sorbitol 3 %, and mannitol 5 % —with risk of electrolyte
abnormalities in the setting of excessive fluid absorption—and
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isotonic fluids such as normal saline or lactated Ringer’s solu-
tion [2]. Due to concerns of excessive intravascular absorption
of the distention medium, a procedure should be stopped in the
setting of fluid deficits of 1000-1500 mL of an electrolyte-poor
solution or 2500 mL of an isotonic solution [2].

Differential Diagnosis by Primary Complaint

Fever

Superficial surgical site infection
Vaginal cuff cellulitis

Pelvic hematoma or abscess
Endomyometritis

Cystitis

Pyelonephritis

Clostridium difficile colitis
Toxic shock syndrome
Necrotizing fasciitis

Septic pelvic thrombophlebitis
Opvarian vein thrombosis
Deep vein thrombosis (DVT)
Pulmonary embolism (PE)
Pneumonia

Medication effect (drug fever)
Urinary tract or bowel injury
Retained foreign body
Alcohol withdrawal
Transfusion reaction

The differential diagnosis for fever varies with the interval
from surgery. Fevers in the first 24 h after surgery are com-
monly noninfectious, due to inflammation or medication
reactions. Infectious complications of surgery usually present
48 h or more after surgery. Pneumonia (particularly aspira-
tion) and urinary tract infections may present as early as 2-3
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days postoperatively, while the presentation of surgical site
infections, vaginal cuff complications and pelvic abscesses
commonly may be delayed by 5 or more days postoperatively.
Bowel and urinary tract injuries typically present in the days
following surgery, but may be delayed by 1-2 weeks.
Thromboembolism may occur at any point.

Pain

Inadequate analgesic medication
Superficial surgical site infection
Endomyometritis

Vaginal cuff cellulitis

Pelvic hematoma or abscess
Necrotizing fasciitis

Ciystitis

Pyelonephritis

Opvarian vein thrombosis
Vaginal cuff dehiscence

Uterine perforation

Bowel injury

Bowel obstruction

Urinary tract injury

Urinary retention

Port site hernia or hematoma
Persistent pneumoperitoneum
Nerve entrapment
Musculoskeletal pain

Nausea/Vomiting

Bowel obstruction or injury

Ileus

Port site herniation

Urinary tract infection

Urinary ascites (urinary tract injury)

Medication effects (including anesthetics and narcotics)
Nonsurgery related (e.g., viral gastroenteritis)
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When You Get the Call Ask for a full set of the most recent
vital signs. If the patient’s complaint is pain, consider request-
ing that pain medications are temporarily withheld, if possi-
ble, to allow for an accurate physical examination.

When You Arrive Review the patient’s vital signs to assess
for hypotension, tachycardia, or hypoxia. Clarify the date of
the patient’s surgery, as certain complications may be
expected at specific intervals from surgery. Review the
operative report, including the extent of dissection, compli-
cations, administration of perioperative antibiotics, and use
of mechanical or chemical thromboprophylaxis. Also review
for any implants—such as clips and mesh—or hemostatic
agents, which may affect interpretation of imaging.
Hemostatic agents, such as oxidized regenerated cellulose
(Surgicel®, Ethicon, Somerville, NJ) and gelatin bioabsorb-
able sponges (Gelfoam®, Pfizer, New York, NY, and
Surgifoam®, Ethicon, Somerville, NJ), may appear as an
abscess on imaging, in the absence of infection [3-5]. If hys-
teroscopy was performed, note the distention medium and
fluid deficit.

History

Review with the patient when her primary symptoms began
and any associated symptoms, including but not limited to
fever, abdominal distention, nausea, vomiting, or diarrhea. If
the patient is presenting with vaginal bleeding, discharge or
abdominal pain, review her activities at the time of symptom
onset, including heavy lifting or intercourse. Sudden onset of
pain after bearing down or intercourse may raise concern for
vaginal cuff dehiscence in patients who have had a total
hysterectomy.

Review her full medical history, including any chronic dis-
eases such as diabetes, a history of venous thromboembolism,
whether she smokes, and menopausal status. Make note of
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any current medications, including anticoagulant therapy, and
whether this medication was withheld surrounding surgery.
Review her prior surgical history, as prior surgeries may
increase the risk of adhesions and intraoperative injury to
other organs.

Physical Examination

In the setting of fever, the patient should have a head-to-toe
assessment, including examination of the respiratory tract for
signs of pneumonia, the abdomen for signs of peritonitis and
port site hernia or infection, and the lower extremities for
evidence of thrombus.

For patients with pain and/or fever after a total hysterec-
tomy, a bimanual exam should be performed to confirm that
the vaginal cuff is intact and to assess for tenderness or a full-
ness of the vaginal cuff concerning for abscess or hematoma,
as well as pelvic tenderness or pain. On sterile speculum
exam, note any sources of bleeding and whether the vaginal
cuff is intact; assess for erythema, induration, or vaginal dis-
charge, and culture any purulent vaginal discharge.

Diagnosis
Fever

Postoperatively, a temperature of 100.4 °F (38°C) on two
occasions more than 4 h apart or a single temperature of
101 °F (38.5°C) constitutes a fever [6]. Patients with signifi-
cant complications, such as pelvic abscess or bowel injury,
may present with septic physiology, which must be identified
and addressed quickly [7]. The diagnostic criteria of sepsis are
shown in Table 16.1; for further management of sepsis, please
see Chap. 1., Acute Pelvic Pain [8, 9].


http://dx.doi.org/10.1007/978-3-319-27724-0_1
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TaBLE 16.1 Clinical criteria of sepsis and severe sepsis

Sepsis Severe sepsis

Suspected source plus 2 or more: Sepsis plus one or more:

1. Temperature >38.3°C 1. Systolic blood pressure <90
(101°F) or <36 °C (96.8°F) mmHg or decrease from

2. Heart rate >90 beats per baseline by 40 mm Hg
minute 2. Elevated lactate (>1 mmol/L;

3. Tachypnea (>20 breaths/min) >4 particularly concerning,

4. WBC >12,000 w/L or sign of organ hypoperfusion)
<4000 p/L or normal with 3. Acute lung injury: PaO,/FIO,
>10 % immature (band) <250 (in the absence
forms of pneumonia) or <200

(with pneumonia)
4. Acute oliguria: <0.5 mL/kg/h
despite fluid resuscitation
. Creatinine >2 mg/dL
. INR >1.5
. Platelets <100,000/ulL
. Bilirubin >2 mg/dL

[ BN I W)

Criteria from Fischerova [8]; Dellinger et al. [9]

Risk factors for postoperative infection include advanced
age, immunosuppression, diabetes, smoking, obesity, opera-
tive time greater than 3 h, use of a razor for hair removal at
the surgical site, and lack of prophylactic antibiotics [10]. The
wound classification also affects risk of infection, with the
risk increases progressively along the classes up to 27 % or
more with dirty wounds (Table 16.2) [11-14].

Laboratory testing should include a complete blood count
with a differential and urinalysis. Patients with possible sepsis
(including high fever and hemodynamic changes) should also
have electrolytes, creatinine, liver function tests, coagulation
studies (prothrombin time and activated partial thrombo-
plastin time) and a lactate checked. In patients with a fever of
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TaBLE 16.2 Surgical wound classification

Class I/clean: An uninfected operative wound in which no
inflammation is encountered and the respiratory, alimentary,
genital, or urinary tract is not entered. In addition, clean wounds
are primarily closed and, if necessary, drained with closed
drainage. Operative incisional wounds that follow nonpenetrating
(blunt) trauma should be included in this category if they meet
the criteria

Class Il/clean-contaminated: An operative wound in which the
respiratory, alimentary, genital, or urinary tracts are entered
under controlled conditions and without unusual contamination.
Specifically, operations involving the biliary tract, appendix,
vagina, and oropharynx are included in this category, provided no
evidence of infection or major break in technique is encountered

Class Ill/contaminated: Open, fresh, accidental wounds. In
addition, operations with major breaks in sterile technique (e.g.,
open cardiac massage) or gross spillage from the gastrointestinal
tract and incisions in which acute, nonpurulent inflammation is
encountered are included in this category

Class 1V/dirty-infected: Old traumatic wounds with retained
devitalized tissue and those that involve existing clinical infection
or perforated viscera. This definition suggests that the organisms
causing postoperative infection were present in the operative field
before the operation

Adapted from Mangram et al. [12], with permission from Elsevier
and the Association for Professionals in Infection Control and
Epidemiology, Inc.

38.5 °C (101 °F) or more, obtain blood cultures in addition to
a urine culture, cultures of any purulent wound exudate, or a
vaginal culture. Obtain imaging as indicated by the history
and physical exam, including chest radiograph, pelvic ultra-
sound, or abdominal CT scan. Abdominal CT scans are par-
ticularly helpful in identifying pelvic hematomas or abscesses
but can also identify other sources of fever, including bowel
injuries and urinary tract injuries. Oral and intravenous CT
contrast should be given whenever possible.
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Pain

Patients presenting with significant pain postoperatively
should have a complete blood count to assess for leukocytosis
and anemia. A basic metabolic panel may be obtained to
assess for electrolyte derangements and creatinine elevation,
particularly in the setting of nausea/vomiting. A urinalysis
may reveal urinary tract infection. Abdominal imaging should
be obtained, targeted to the suspected source of pain. If the
differential diagnosis remains broad, an abdominal CT scan
with oral and IV contrast can be helpful, revealing urinary or
gastrointestinal tract injuries or obstructions, pelvic fluid col-
lections (hematoma, abscess, or urinary ascites), or thrombo-
ses in pelvic vessels.

Management

The most common complications of laparoscopy are shown in
Table 16.3, presented in the order they are discussed in the text.

Infection

Superficial Surgical Site Infection

Laparoscopy is associated with a reduced risk of surgical site
infection as compared to laparotomy (0-2 % versus 6.5 %,
respectively) [15]. Worsening pain at an incision, accompa-
nied by warmth, erythema, or induration, is suggestive of a
surgical site infection [7, 11]. If examination or imaging sug-
gests the presence of a fluid collection under the skin—
seroma, hematoma, or abscess—or purulent fluid is expressed
from the incision, a wound should be opened, irrigated, and
managed with wet-to-dry dressings [7, 16]. The fascia should
be probed with a sterile cotton swab to ensure no dehiscence
has occurred.
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TasLE 16.3 Complications of gynecologic laparoscopic surgery

Complication Incidence
Surgical site infection 1%
Vaginal cuff cellulitis 1.5 %
Pelvic abscess 0.8 %
Urinary tract infection 13 %
Pneumonia 1.6 %
Venous thromboembolism 1%
Ureteral injury 0.8-1.7 %
Bladder injury 1.6-2.9 %
Urinary retention 7-15 %
Bowel injury 0.03-0.39 %
Small bowel obstruction 0.53 %
ITleus 0.2 %
Vaginal cuff dehiscence 0.31 %

Port site herniation 3.1 % (12 mm ports),

0.57 % (10 mm ports)

Port site hematoma 0.5 %
Nerve injury 2%
Subcutaneous emphysema 23 %

References for these values are provided in the text. The high end of
each range reflects complication rates of laparoscopic hysterectomy,
while the low end represents other gynecologic laparoscopy

Opening an infected wound can be sufficient management;
however, if surrounding erythema is observed, or fever and/or
leukocytosis are documented, antibiotics should be given. For
mild symptoms, cephalexin (500 milligrams (mg) PO every
6 h) or trimethoprim-sulfamethoxazole double strength (160-
800 mg PO every 12 h) can be used [17]. The latter provides
coverage for methicillin-resistant Staphylococcus aureus, as
does clindamycin (300-450 mg PO every 6 h) [18].
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Vaginal Cuff Cellulitis

Vaginal cuff cellulitis occurs following 1.5 % of hysterecto-
mies [19]. Patients with untreated preoperative vaginal infec-
tions,including bacterial vaginosis and Trichomonas vaginalis,
are at increased risk of developing postoperative cuff celluli-
tis [20]. Patients usually present 5-10 days after surgery with
fever, pelvic or low back pain, the feeling of pelvic fullness,
and/or vaginal discharge [6]. Patients will have tenderness
localized to the vaginal cuff, which may be erythematous and
indurated or have purulent discharge [21]. Any discharge
should be cultured in order to direct antibiotic therapy [22].

Hemodynamically stable patients with mild symptoms and
no evidence of cuff abscess may be treated with oral antibiot-
ics, including amoxicillin—clavulanate (875-125 mg PO every
12 h) alone, or metronidazole (500 mg PO every 8 h) with
either a fluoroquinolone such as ciprofloxacin (500 mg PO
every 12 h) or trimethoprim-sulfamethoxazole double
strength (160-800 mg PO every 12 h) [21-23]. If a patient’s
symptoms do not improve in 24-48 h, assessment should be
initiated for other sources of infection, including imaging to
assess for pelvic abscesses.

In patients with any hemodynamic derangements, severe
pain, inability to tolerate oral antibiotics, or evidence of pel-
vic abscess, intravenous antibiotics should be initiated. If an
abscess is present, consideration of surgical drainage should
be undertaken per discussion below. Options for parenteral
antibiotics include penicillins with beta-lactamase inhibitors,
such as ampicillin—sulbactam (3 g IV every 6 h) or piperacillin-
tazobactam (3375 g IV every 6 h), or a later-generation
cephalosporin such as cefotetan (2 g IV every 12 h) [23].If a
patient does not improve, or is acutely ill, broader-spectrum
antibiotics should be started, such as clindamycin (900 mg IV
every 8 h) plus ampicillin (2 g IV every 6 h) plus gentamicin
(2 mg per kilogram (kg) IV, then 1.5 mg/kg every 8 h or 5 mg/
kg ideal body weight every 24 h). Metronidazole (500 mg IV
every 8 h) is an alternative to clindamycin in this regimen. An
alternative regimen is levofloxacin (500 mg IV every 24 h)
and metronidazole (500 mg IV every 8 h).
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Pelvic Abscess

Pelvic abscesses, including tubo-ovarian abscesses, occur in
0.8 % of patients who have undergone gynecologic surgery
[24]. Patients present 10-14 days after surgery with fever,
pelvic pain or fullness [6, 16]. Infections are typically polymi-
crobial and often include anaerobes [6]. Pelvic fluid collec-
tions may be imaged using ultrasonography, CT, or MRI. The
presence of internal gas bubbles and a capsule or ring-
enhancing lesion are suggestive of abscess [25]. Of note, some
degree of fluid or even hematoma in the pelvis after hyster-
ectomy is commonly detected on imaging; this alone does not
indicate that a complication has occurred [7]. Additionally, if
a hemostatic agent was utilized during the initial surgical
procedure—such as oxidized regenerated cellulose
(Surgicel®, Ethicon, Somerville, NJ) and gelatin bioabsorb-
able sponges (Gelfoam®, Pfizer, New York, NY, and
Surgifoam®, Ethicon, Somerville, NJ)—it may appear on
postoperative imaging as a complex fluid collection located
in the hemostatic bed.

Patients with fever and a pelvic abscess by imaging should
be treated with IV broad-spectrum antibiotics until afebrile
for 24-48 h. Extrapolating from studies of tubo-ovarian
abscesses, 8 cm is the upper limit of abscess size that may be
treated with IV antibiotics without drainage, although many
clinicians would pursue drainage at a smaller abscess size or
when initial antibiotic therapy fails to produce clinical
improvement [26]. Similar to severe vaginal cuff cellulitis,
presumptive regimens include clindamycin (900 mg IV every
8 h) or metronidazole (500 mg IV every 8 h) plus gentamicin
(2 mg/kg IV, then 1.5 mg/kg every 8 h or 5 mg/kg ideal body
weight every 24 h), with or without ampicillin (2 g IV every
6 h) [21, 23]. Other broad-spectrum regimens include (1)
piperacillin-tazobactam (3375 g IV every 6 h), (2) ceftriaxone
(2 g IV every 24 h) plus metronidazole (500 mg IV every 8 h)
or clindamycin (900 mg IV every 8 h), or (3) a carbapenem,
such as meropenem (1 g IV every 8 h) [21, 27].
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If patients do not initially improve, abscess drainage should
be pursued. Persistent fevers and leukocytosis, worsening pain,
and increase in abscess size by imaging constitute failure of IV
antibiotics alone, often due to poor perfusion of the abscess,
preventing adequate antibiotic penetration [21]. Development
of septic physiology is also an indication for intervention,
either surgical or by interventional radiology. Patients with
ruptured abscesses may develop septic shock and require
emergent surgical intervention. Drainage of pelvic abscesses
in sufficiently stable patients is most commonly performed
percutaneously (transabdominally or transgluteally) by inter-
ventional radiology with CT guidance. Abscesses in the poste-
rior cul-de-sac could potentially be accessed transvaginally.
Alternatively, surgical drainage and washout of the abscess
can be pursued; surgical treatment of a pelvic abscess can be a
complex and morbid procedure, potentially requiring removal
of involved gynecologic organs [23].

After the patient is afebrile for 24-48 h, she should be
transitioned to oral antibiotics, for 7-10 days as dictated by
wound culture results. Oral options include metronidazole
(500 mg every 8 h) and trimethoprim-sulfamethoxazole
(160-800 mg every 12 h), or amoxicillin—clavulanate (875
125 mg every 12 h alone) [21].

Endomyometritis

Endomyometritis is a polymicrobial infection of the endome-
trial lining or uterine muscle that can occur after any uterine
instrumentation, including hysteroscopy or curettage. Risk of
endomyometritis is less than 1 % following hysteroscopy [28,
29]. Patients present with vague abdominal pain and irregular
spotting or bleeding. On physical examination, patients have
uterine tenderness and may have cervical motion tenderness.
Options for treatment include (1) amoxicillin—clavulanate
(875-125 mg PO every 12 h), or (2) amoxicillin (500 mg PO
every 8 h) and metronidazole (500 mg PO every 8 h) [30].
Please see Chap. 12, Obstetrics in the Emergency Room, for
discussion of group A streptococcus endomyometritis, a
severe, potentially lethal infection.


http://dx.doi.org/10.1007/978-3-319-27724-0_12
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Toxic Shock Syndrome (TSS)

A syndrome initially recognized most commonly in menstru-
ating women with Staphylococcus aureus infections and asso-
ciated with tampon use, TSS is now diagnosed most often in
nonmenstruating women and can also be caused by
Streptococcus pyogenes (group A streptococcus, or GAS) or
Clostridium sordellii [31-33]. TSS can occur postoperatively,
usually developing 2 days after surgery; it has been reported
following hysterectomy, as well as after cone biopsy, IlUD
insertion, endometrial biopsy, and medical abortion [31, 34—
37]. TSS also occurs in postpartum women.

General diagnostic criteria of toxic shock syndrome include
fever of at least 38.9 °C (102 °F), hypotension (defined as a
systolic blood pressure of 90 mm Hg or less in patients over
16 years of age), erythroderma (a diffuse blanching rash
resembling a sunburn), desquamation occurring 1-2 weeks
after the initial rash, and dysfunction of three or more organ
systems, including vomiting or diarrhea, severe myalgias or
elevated creatine phosphokinase, elevated creatinine or
pyuria without urinary tract infection, liver function testing
twice the upper limit of normal, platelets of 100,000/uL or less,
mucous membrane hyperemia, and mental status changes
[38]. Cultures should be negative for Rocky Mountain spotted
fever, leptospirosis, or measles, which can have overlapping
features. Criteria specific to GAS TSS include cultures (blood,
cerebrospinal fluid, tissue or surgical wound) positive for
GAS and hypotension, with evidence of dysfunction in two
organ systems, including creatinine greater than 2 mg per deci-
liter (dL) (or twice the baseline value), platelets of 100,000/uL
or abnormal coagulation factors or fibrinogen, liver function
testing twice the baseline or upper limit of normal, acute
respiratory distress syndrome, erythroderma, or soft tissue
necrosis [39]. Patients with toxic shock syndrome commonly
also have 15,000 or more white blood cells per uL with 10 %
or more bands present on differential.

Treatment is supportive, involving aggressive fluid resusci-
tations to address hypotension and correction of coagulopa-
thy; patients usually require admission to an intensive care
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unit and coordination with infectious disease specialists. Any
necrotizing wounds should be debrided, which may include
hysterectomy if the uterus is the suspected source of infection
[40].

Management also includes antibiotics; clindamycin
(900 mg IV every 8 h) is indicated for all TSS as it inhibits
toxin production [35]. Patients with GAS or clostridial TSS
should also receive penicillin G (4 million units IV every 4 h).
Treatment for TSS associated with methicillin-sensitive
Staphylococcus aureus requires the addition of oxacillin (2 g
IV every 4 h), while methicillin-resistant Staphylococcus
aureus requires vancomycin (15-20 mg/kg IV every 8-12 h)
or linezolid (600 mg IV every 12 h) [41, 42]. Intravenous
immunoglobulin may be considered as well.

Necrotizing Fasciitis

This rare wound complication is often caused by either
Streptococcus pyogenes (group A streptococcus) or infection
with one or more anaerobic species. Risk factors include
chronic disease such as diabetes or renal insufficiency, immu-
nosuppression, malnutrition, obesity, and age over 60 years
[43]. Initial physical findings may resemble cellulitis, but bul-
lae and skin necrosis may develop, with rapid progression of
erythema and edema. Patients may develop creptius (subcu-
taneous gas) [44]. On physical exam, patients will often have
fever and exquisite pain out of proportion to their exam
findings. A white blood cell count above 25,000/pL is sugges-
tive of necrotizing fasciitis [43]. Patients may also have ele-
vated glucose (above 180 mg/dL), creatinine (above 1.6 mg/
dL), and C-reaction protein (above 4 mg/L), as well as ele-
vated lactate and creatine kinase (600 U/L or greater) [43,
44]. Imaging can be helpful in diagnosing necrotizing fasciitis;
depending on the type of surgery performed and the patient’s
symptoms, ultrasound, CT, or MRI may reveal infectious col-
lections, thickened fascia or subcutaneous air [45]. Definitive
diagnosis can only be made following surgery by histopatho-
logic analysis.
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Once the diagnosis is suspected, general surgery and infec-
tious disease consultations should be obtained. Expeditious
surgical debridement of infected tissue is vital in the manage-
ment of necrotizing fasciitis. Affected tissues may appear gray
and necrotic and can be bluntly dissected with ease; puru-
lence resembling “dishwater” may also be present [44].
Cultures should be obtained to tailor antibiotic treatment.

Broad-spectrum antibiotics should also be initiated as
soon as necrotizing fasciitis is suspected; possible regimens
include vancomycin (15-20 mg/kg IV every 8-12 h) or line-
zolid (600 mg IV every 12 h) plus a carbapenem (such as
meropenem 1 g IV every 8 h) or piperacillin-tazobactam
(3375 g IV every 6 h) [17, 42]. Once confirmed by wound or
blood cultures, streptococcal or clostridial necrotizing fasci-
itis should be treated with penicillin (2-4 million units IV
every 4-6 h) and clindamycin (900 mg IV every 8 h). Mixed
bacterial infections can be managed with (1) cefotaxime (2 g
IV every 6 h) plus metronidazole or clindamycin, (2) piper-
acillin-tazobactam plus vancomycin, or (3) monotherapy with
a carbapenem in the doses described above [17]. During the
patient’s hospitalization, frequent physical exams and serial
white blood cell counts should be performed to assess clinical
progress. Serial debridements are often necessary.

Urinary Tract Infections

Cystitis, commonly called a urinary tract infection (UTI),
occurs in up to 13 % of patients following gynecologic sur-
gery [46]. Signs and symptoms include low-grade fever, fre-
quency, urgency, and dysuria. On exam, patients may have
suprapubic pain or tenderness of the anterior abdominal wall
[7]- Urinalysis may show leukocyte esterase (a sign that leu-
kocytes are present), nitrites (a sign that bacteria are pres-
ent), and, on microscopic analysis, pyuria (10 leukocytes/mL)
and/or bacteriuria [47]. Urine cultures should be obtained
before starting any antibiotics if possible.
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Antibiotic options include trimethoprim-sulfamethoxazole
(160-800 mg PO every 12 h for 3 days), ciprofloxacin (250 mg
PO every 12 h for 3 days), and nitrofurantoin monohydrate
(100 mg PO every 12 h for 7 days); nitrofurantoin is bacterio-
static and may be less effective against some infections [47].
Alternatives with less efficacy that are also acceptable
include fosfomycin trometamol (3 g PO one dose), amoxicil-
lin—clavulanate, cefaclor, or cefpodoxime proxetil for 3-7 days.
Antibiotic selection should be adjusted according to urine
culture results.

Patients with infection of the upper urologic tract, also
called pyelonephritis, will present with fevers and flank pain
in addition to the symptoms of a UTL. In patients with severe
flank pain, renal calculus should be ruled out with imaging
such as CT scan or renal ultrasound. Hemodynamically sta-
ble, nongravid patients with mild symptoms may be treated as
outpatients with fluoroquinolones, either levofloxacin
(750 mg PO once per day for 5 days) or ciprofloxacin (500 mg
PO twice daily, or extended release 1000 mg PO once daily,
for 7 days) [48, 49]. Alternatively, trimethoprim-sulfamethox-
azole (160-800 mg PO every 12 h for 14 days) may be used.
In patients with septic physiology and inability to tolerate
oral antibiotics or in cases in which resistance to fluoroquino-
lones is suspected, inpatient management with parenteral
antibiotics may be indicated. Options include ceftriaxone
(1-2 g IV daily), or, for severe infection, piperacillin-tazobactam
(3375 g IV every 6 h), or meropenem (500 mg IV every 8 h)
[42, 49, 50]. Severely ill patients, or those whose symptoms
have not improved in 48 h, may require CT scan to assess for
abscess or other complicating factors.

Pneumonia

Pneumonia occurs postoperatively in approximately 1.6 % of
patients following gynecologic surgery [51]. Patients may pres-
ent with fever, dyspnea, and cough productive of sputum.
Patients will have decreased breath sounds on physical exam
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and may have hypoxia. Diagnosis is made by chest radiograph;
sputum cultures can be sent to direct antibiotic selection.

Risk factors for multidrug-resistant pathogens include anti-
biotic exposure within the last 90 days, current hospitalization
of 5 days or more, hospitalization of 2 days or more in the past
90 days, immunosuppression, home wound care, and residence
in a nursing home or extended care facility [52]. Patients who
do not meet these criteria can be treated with ceftriaxone
(2 g IV daily), fluoroquinolones such as levofloxacin (750 mg
IV or PO daily), ampicillin—sulbactam (3 g IV every 6 h),
or ertapenem (1 g IV daily). Patients with risk factors for
multidrug resistance require broad-spectrum antibiotics: an
antipseudomonal cephalosporin (cefepime 1-2 g IV every
8-12 h or ceftazidime 2 g IV every 8 h), an antipseudomonal
carbapenem (imipenem 500 mg IV every 6 h or meropenem
1 g every 8 h), or piperacillin-tazobactam (4.5 g every 6 h).
In patients with suspected or confirmed methicillin-resistant
Staphylococcus aureus, risk factors for MRSA or in areas with
high incidence, add linezolid (600 mg IV every 12 h), or van-
comycin (12 mg/kg IV every 12 h) [52]. The original American
Thoracic Society (ATS) and Infectious Diseases Society of
America (IDSA) guidelines propose double coverage with an
aminoglycoside such as gentamicin or a fluoroquinolone such
as levofloxacin or ciprofloxacin, which may add to the toxicity
of the regimen but can be considered in patients with cul-
tures showing gram-negative bacilli [53]. Consider discussion
with the hospital’s infectious disease staff, as local pathogen
and resistance profiles vary. Antibiotics should be adjusted
according to sputum and blood culture results.

Thrombotic

Deep Vein Thrombosis (DVT) and Pulmonary
Embolism (PE)

The incidence of venous thromboembolism after laparo-
scopic hysterectomy is 1 % [54]. Various risk assessment
scores exist to quantify a patient’s risk of perioperative
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venous thromboembolism (VTE), such as the Caprini Risk
Assessment Model [55, 56]. Low risk factors (conferring one
point each in this scoring system) include age 41-60 years,
minor surgery, body mass index greater than 25 kg/m?, swol-
len legs, varicose veins, pregnancy or postpartum state, his-
tory of recurrent abortion, oral contraceptives or hormone
replacement, sepsis within the last month, significant pulmo-
nary disease (such as pneumonia in the last month), acute
myocardial infarction, congestive heart failure, inflammatory
bowel disease, and immobilization. Moderate risk factors
(conferring two points each) include age 61-74 years, major
open surgery or laparoscopic surgery (longer than 45 min),
malignancy, and central venous access. Factors associated
with highest risk, each conferring 3 points, include age greater
than 75 years, a family history of VTE, thrombophilias (par-
ticularly factor V Leiden, prothrombin 20210A gene muta-
tion, and antiphospholipid antibodies), and heparin-induced
thrombocytopenia. Stroke and spinal cord injury in the past
month each confer 5 points. Patients with no risk factors have
a VTE risk of 0.5 %, while those with 1-2 points have a risk
of 1.5 %; patients with 3—4 points have a VTE risk of 3 %, and
those with 5 points or more have a risk of 6 % [57].

Patients with DVT may present with unilateral lower
extremity pain, erythema, and edema. Tenderness in the dis-
tribution of deep veins of the leg, or a calf swollen to 3 cm
greater in diameter than the contralateral side, 10 cm below
the tibial tuberosity, is particularly concerning for DVT [58].
Duplex Doppler venous ultrasonography is the definitive
method of diagnosis [7].

PE is a highly morbid surgical complication; in a review of
venous thromboembolism after hysterectomy, the mortality
rate of postoperative PE was 0.91 % [59]. Increased risk of
death from PE is associated with age over 80 years, chronic
cardiopulmonary disease, and arterial oxygen saturation less
than 90 % [60]. Patients with pulmonary embolism may com-
plain of dyspnea, chest pain, cough, or hemoptysis. Patients
with PE may present with hypoxia, tachypnea, and tachycar-
dia. D-dimer is artificially elevated in the postoperative set-
ting and may be less useful as a triage test [61]. Patients’ risk
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TaBLE 16.4 Wells criteria for prediction of pulmonary embolism
(PE)
Clinical data Points

Clinical symptoms concerning for deep vein thrombosis 3
(DVT), particularly lower extremity swelling or pain

Clinical suspicion of PE as the leading diagnosis 3
Heart rate of greater than 100 beats per minute 1.5
Immobilization or surgery within the past month 1.5
History of a prior DVT or PE 1.5
Hemoptysis 1
Malignancy (treated currently or within the past 1

6 months, or palliative)
Wells et al. [62]

for pulmonary embolism may be stratified according to Wells
Criteria, shown in Table 16.4 [62].

A total of less than 2 points is low risk; in this category,
2 % of patients are diagnosed with PE. Moderate risk is
defined as a score of 2-6 points, with a rate of PE of 18.8 %,
while a score of greater than 6 points is considered high risk,
with a rate of PE of 50 %. Patients with moderate to high risk
of PE by Wells Criteria, or otherwise high risk or clinically
concerning for PE, should undergo a chest CT with IV con-
trast, with a protocol specific to the detection of PE [7].

Patients with deep vein thrombosis or pulmonary embolism
require anticoagulation. In patients with hemodynamic instabil-
ity, shock, or severe hypoxemia attributed to pulmonary embo-
lism, an unfractionated heparin IV infusion should be started,
in a weight-based algorithm guided by activated partial throm-
boplastin time. An intensivist and/or vascular medicine special-
ist should be consulted immediately, for possible thrombolytic
therapy and/or surgical or catheter embolectomy [63].

In hemodynamically stable patients, PE and DVT may be
treated with unfractionated heparin IV, in a weight-based
algorithm guided by activated partial thromboplastin time, or
low molecular weight heparin, such as enoxaparin (1 mg/kg
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subcutaneously twice daily or 1.5 mg/kg subcutaneously once
daily), which are equally effective [64]. Patients with renal
dysfunction (creatinine clearance less than 30 ml/min) should
be treated with unfractionated heparin. Hemodynamically
stable patients without significant symptoms, chronic medical
illness, or high risk for bleeding, and who are reliable for fol-
low-up, can be treated as outpatients with subcutaneous low
molecular weight heparin and eventually transitioned to war-
farin if appropriate [65]. These patients should be managed
along with a hematologist and anticoagulation clinic.

Septic Pelvic Thrombophlebitis (SPT)

Inflammation of the pelvic vessels may occur in the postpar-
tum or postoperative setting, with thrombus and bacterial
infection [66]. SPT is often a diagnosis of exclusion, in
patients who are persistently febrile for 3 days despite
broad-spectrum antibiotics and negative diagnostic workup
for pelvic abscess [27, 67]. The pelvic vasculature can be
imaged by CT or MRI; however, absence of a thrombus by
imaging does not rule out the condition.

Patients should be treated with antibiotics; the duration of
treatment is not standardized, but many are treated until
48 h afebrile. Treatment with ertapenem, a beta-lactam/beta-
lactamase inhibitor such as piperacillin-tazobactam, or a
combination of ampicillin, gentamicin, and clindamycin, has
been described [67]. Though somewhat controversial, antico-
agulation is commonly used in the treatment of SPT, with
either therapeutic intravenous heparin or enoxaparin (1 mg/
kg subcutaneously every 12 h) [67-69]. The duration of anti-
coagulation is not clearly defined; in patients without docu-
mented thrombosis, anticoagulation may be stopped after
48 h if symptoms have improved [70].

Ovarian Vein Thrombosis

Opvarian vein thrombosis is similar to SPT in risk factors and
presenting symptoms; the two can coexist, though ovarian vein
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thrombus may also be detected in isolation. A thrombus in the
ovarian vein is a rare cause of pelvic pain and fever in women
postoperatively, occurring most commonly in the right ovarian
vein [71]. Patients commonly present with unilateral pain and
may have fever; as with SPT, pain and fever refractory to opti-
mal antibiotics should raise concern for this diagnosis. Ovarian
vein thrombi are detected most commonly in postpartum
women, with an estimated incidence of 0.15-0.18 %, but can
also be found in women with recent pelvic surgery, malig-
nancy, pelvic infection, or other hypercoagulable state [71].
CT scan is currently considered the diagnostic modality of
choice, though the diagnosis can also be made by MRI or pel-
vic ultrasound with Doppler [72]. If untreated, ovarian vein
thrombosis can result in pulmonary embolism or sepsis. No
clear guidelines for management of ovarian vein thrombosis
exist; 3-6 months of anticoagulation is often suggested in
reviews, and use of antibiotics is controversial [72, 73].

Urinary Tract Injuries

Risk factors for injuries to the urinary system at the time of
laparoscopy include malignancy, adhesions from endometrio-
sis, pelvic inflammatory disease or prior surgery, presence of
pelvic masses distorting the anatomy, prior pelvic radiation,
or congenital anomalies of the urinary tract [74, 75]. Injury to
the urinary system during hysteroscopy is very rare (0.1 %)
but could occur at the time of uterine perforation, particu-
larly with electrosurgical devices [2, 29].

Reported rates of urologic injuries during gynecologic
surgery are highest during laparoscopic hysterectomies, as
compared to vaginal or abdominal hysterectomies. Pelvic
reconstructive surgeries are associated with higher risk,
though injuries have also been reported during oophorec-
tomy, lymphadenectomy, laparoscopic sterilization, and sur-
geries for endometriosis [46, 76-78]. Bladder injuries occur
more commonly than ureteral injuries; in a large meta-
analysis, bladder and ureteral injuries occurred in 1.6-2.9 %



16 Complications of Minimally Invasive... 441

and 0.8-1.7 % of cases, respectively [79]. In this series, lapa-
roscopic hysterectomies (with or without bilateral salpingo-
oophorectomy) accounted for the upper end of each range, as
compared to other gynecologic procedures. Intraoperative
cystoscopy has been shown to aid in identification of these
injuries at the time of surgery, but despite cystoscopy,
12-15 % of urinary tract injuries may be identified only post-
operatively [80].

Ureteral Injury

During surgery, ureteral injuries occur most often at the pel-
vic brim or near the cardinal ligament [81]. Preoperative stent
placement may be used to aid in intraoperative ureteral iden-
tification in cases of distorted anatomy [82]. The ureter may
be impacted by crush injuries, ligation, transection, perfora-
tion, or thermal injury; these injuries can result in strictures,
urinomas, or fistulas to the vagina or skin [81, 83]. Particularly
in the case of thermal injury, ureteral damage may not be
recognized at the time of initial surgery and may lead to
delayed necrosis or progressive obstruction [74]. Ureteral
injuries are most commonly recognized within 30 days of
surgery [83].

Patients with ureteral injury will present with flank pain,
fever, hematuria, abdominal distention, or ileus, particularly if
urinary ascites is present [74, 81]. If only one ureter is injured,
creatinine may only be transiently and mildly elevated.
Women with unilateral ureteral obstruction have been shown
to have a mean serum creatinine elevation of 0.8 mg/dL post-
operatively [84]. Patients also often have a leukocytosis and
elevated C-reactive protein, a marker of inflammation [77].

A renal ultrasound is a low-cost imaging modality without
radiation exposure that will reveal hydronephrosis, absent
ureteric jets, and peritoneal fluid in the presence of a ureteral
injury [83]. It can be considered first-line imaging in patients
with poor renal function, contrast allergy, or pregnancy. An
abdominopelvic CT with IV contrast or a CT urogram may
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show a contrast medium leak, noncontiguous ureter, hydro-
ureter, and abnormal ureteric enhancement [83]. The most
invasive test is cystoscopy with a retrograde intravenous
pyelogram, with the advantage that a ureteral injury can be
stented concomitantly [74, 83].

If ureteral injury is suspected, urology should be consulted.
Patients may require proximal diversion with percutaneous
nephrostomy tubes, placement of a ureteral stent, or either
immediate or interval operative repair [85, 86].

Bladder Injury

The bladder may be injured on entry to the abdomen in lapa-
roscopic surgery with the Veress needle or trocars; more com-
monly, the bladder is injured by thermal damage, incision, or
trauma during surgery [75]. The dome of the bladder is most
commonly injured, particularly in patients who have a history
of prior cesarean section; the incidence of bladder injury dur-
ing laparoscopic hysterectomy rises to 21 % in patients with
three prior cesarean sections [75, 87]. The presenting symp-
toms of bladder injury include abdominal pain, oliguria,
hematuria, elevated creatinine, and urinary ascites causing
ileus and leakage of urine from incisions, namely, the vaginal
cuff in patients who underwent hysterectomy [75, 88, 89].
Fistula formation involving the bladder is a delayed compli-
cation of unrecognized bladder injury.

Bladder injuries are optimally diagnosed with cystoscopy
to directly visualize any transmural sutures or disruptions.
Retrograde or CT cystography is an alternative, involving
retrograde instillation of contrast into the bladder followed
by radiograph or CT, which may miss small defects [25]. An
abdominopelvic CT with IV contrast may also show contrast
extravasation [16].

A small (<2 cm) or puncture lesion of the extraperitoneal
bladder may be managed with bladder rest and prolonged cath-
eter drainage [89]. Larger full-thickness extraperitoneal blad-
der wall defects, and any intraperitoneal bladder wall injuries,
are best repaired surgically. Full-thickness injury to the bladder
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dome is generally repaired in two layers, with polydioxanone or
Vicryl sutures, and a catheter should be left in place for at least
7 days [85]. Injury to the bladder trigone requires more exten-
sive assessment and surgical expertise in order to assess injury
to the ureters, and ureteral stents may be required [7].

Urinary Retention

Urinary retention is relatively common after gynecologic sur-
gery and occurs following 7-15 % of hysterectomies and 4 %
of general surgical procedures [90, 91]. Risk factors for urinary
retention also include age over 50 years and urine volume of
greater than 270 mL upon arrival to the postoperative recov-
ery unit [92]. Postoperative urinary retention is associated with
a higher risk of urinary tract infection; pain and medication
effects can also contribute [93, 94]. Patients may report pain
and may have tachycardia and suprapubic fullness on exami-
nation. For diagnosis, a bedside bladder scan may be per-
formed, or the bladder may be catheterized. A bladder
capacity of 600 mL without the urge to void and a postvoid
residual of greater than 100-150 mL are diagnostic of postop-
erative voiding dysfunction [93, 94]. The patient may also
report an urge without the ability to void.

For patients with urinary retention, Foley catheter replace-
ment for 24-72 h or intermittent catheterization, ideally
4-5 times per day, are equally effective [91, 95]. Patients can be
taught to self-catheterize as needed. Prophylactic antibiotics
are not necessary for either indwelling catheter or intermittent
self-catheterization.

Gastrointestinal Tract Injury

Bowel Injury

The incidence of bowel injuries during gynecologic laparos-
copy ranges from 0.03 % for minor laparoscopies to 0.39 %
for laparoscopic hysterectomy, with injury occurring most
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commonly to the small bowel, followed by the large bowel
and stomach [46, 96-98]. Bowel injuries may occur on initial
entry into the abdomen, with the Veress needle or trocars, or
during adhesiolysis [7, 16]. Alternatively, thermal damage
may be inflicted with energy devices or, less commonly, intes-
tinal vascular supply may be compromised during dissection,
leading to organ necrosis. Up to 41 % of injuries are not rec-
ognized at the time of surgery and patients often become
symptomatic within 2 weeks of surgery [98]. Bowel injuries
are exceedingly rare at the time of hysteroscopy but could
occur with a uterine perforation, particularly if the uterus was
perforated with a sharp instrument or with an activated
energy device [29].

Patients with bowel injuries will commonly present with
fever, nausea, vomiting, and abdominal distention. On
examination, patients may be febrile, with hemodynamic
changes suggestive of sepsis or septic shock (Table 16.1). Due
to spillage of bowel contents, patients may develop peritoneal
signs. A complete blood count and complete metabolic panel
should be obtained to assess for leukocytosis and electrolyte
or metabolic derangements. In acutely ill patients, a serum
lactate should also be sent, which has high sensitivity for
bowel ischemia; lactate may also be elevated in patients with
bowel spillage or bowel obstruction [99]. An abdominal
radiograph is not particularly helpful in this setting, as some
degree of intra-abdominal free air is expected in the acute
postoperative phase. Diagnosis is optimally made using
abdominal and pelvic CT with oral contrast, which can reveal
contrast extravasation [7, 25].

Patients with iatrogenic bowel injuries should be started
on broad-spectrum antibiotics, primarily targeting anaerobes
and gram-negative aerobes; one possible regimen is
piperacillin-tazobactam (4.5 g IV every 8 h) [100]. Expeditious
surgical exploration is most often performed by laparotomy,
though laparoscopic exploration and repair have also been
reported. Small injuries may be oversewn, though bowel
resection may be required for areas of necrosis or thermal
injury; bowel diversion, by ileostomy or colostomy, is per-
formed in approximately 11 % of cases [101]. Bowel injury is
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associated with the highest mortality rate of all complications
of gynecologic laparoscopy; mortality is reported in 1 in 31
patients with delayed diagnosis of bowel injury [98, 102].

lleus and Bowel Obstruction

Diminished bowel function postoperatively can be attributed
to ileus—a decrease in intestinal motor activity —or mechani-
cal bowel obstruction. With both conditions, patients may
present with nausea, vomiting, or abdominal pain or disten-
tion; patients often report an absence of flatus or bowel
movements [103].

A complete blood count should be obtained, as leukocyto-
sis may suggest the presence of a complication such as bowel
injury or obstruction. In patients presenting with nausea and
vomiting, a complete metabolic panel should be obtained to
assess for electrolyte or metabolic derangements. Abdominal
radiographs and abdominal CT scans with oral contrast can
be used to clarify the diagnosis; abdominal CTs have superior
sensitivity and specificity for the diagnoses of ileus or bowel
obstruction and may reveal bowel or urinary tract injuries
contributing to the patient’s presentation [104, 105, 110].

In patients with postoperative ileus imaged by abdominal
CT, oral contrast will pass through the entire digestive tract,
and the colon will contain air and fluid [104]. Postoperative
ileus is usually a self-limited condition, occurring after 0.2 %
of laparoscopic hysterectomies, which resolves in 3-5 days
with bowel rest, and decompression with nasogastric tubes is
not recommended [106-108]. A postoperative ileus that is
persistent despite bowel rest, intravenous hydration, and
electrolyte repletion is concerning for bowel obstruction.

Small bowel obstruction occurs after 0.53 % of benign
gynecologic surgeries [109]. Patients present with abdominal
distention, nausea, and vomiting 2-8 days after surgery [110].
Risk factors for bowel obstruction postoperatively include
intraoperative lysis of adhesions and/or concomitant bowel
surgery, blood transfusion, and cystotomy [111]. On abdomi-
nal CT scan, a transition point may be identifiable, with
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proximally dilated small bowel and distally collapsed bowel,
with no oral contrast beyond this point [104]. A demonstra-
tive CT scan is shown in Chap. 18, Gynecologic Oncology.
Initial management with nasogastric tube, antiemetics, and
intravenous fluids is advised, though 13-50 % of patients with
bowel obstructions after surgery for benign gynecologic dis-
ease fail medical management and require a second surgery
for bowel obstruction due to adhesions, herniation, or injury
[104, 110]. A “closed-loop” obstruction, or obstruction of a
segment of bowel at both ends (sometimes by bowel torsion
or incarceration), may appear as a “C” on CT scan with mes-
enteric vessels converging. This can quickly progress to isch-
emia and perforation, and usually requires urgent surgical
management. For diagnosis and management of large bowel
obstruction, please see Chap. 18: Gynecologic Oncology.

Vaginal Cuff Dehiscence

Vaginal cuff dehiscence occurs in 0.31 % of hysterectomies
and is more common following laparoscopic hysterectomy
(0.64 %) as compared to vaginal (0.13 %) or abdominal hys-
terectomy (0.2 %) [112]. Evisceration occurs in 35-67 % of
cases [113, 114]. Risk factors for vaginal cuff dehiscence
include postoperative intercourse, obesity, smoking, malnutri-
tion, immunosuppression, prior pelvic radiation, diabetes, cor-
ticosteroid use, and menopausal status [115]. Patients can
present with cuff dehiscence at any point after hysterectomy,
but dehiscence is most common in the first weeks to months
[114, 116]. Patients present with vaginal bleeding or discharge,
sometimes occurring after intercourse or Valsalva; patients
may also report a vaginal bulge due to bowel evisceration [7].

Vaginal cuff dehiscence, with or without evisceration, is
diagnosed clinically. The vaginal cuff disruption is palpable
on bimanual exam, and speculum exam reveals the dehis-
cence and/or evisceration; the cuff should also be carefully
inspected for evidence of cellulitis or abscess [117]. If an
evisceration is diagnosed, any protruding peritoneal contents
should be wrapped with a moist towel while expeditiously
proceeding to the operating room. A comprehensive meta-
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bolic panel and complete blood count should be obtained in
all patients with suspected or confirmed vaginal cuff dehis-
cence, as leukocytosis may suggest peritonitis or bowel isch-
emia. A CT scan can be obtained in stable patients without
evisceration, and with presentations suspicious for pelvic
abscess or bowel injury [7].

Patients with vaginal dehiscence require prophylactic
broad-spectrum antibiotics, as the peritoneal cavity is exposed
to the vaginal flora, and surgical repair [7]. Vaginal cuff dehis-
cence without evisceration or evidence of peritonitis can be
repaired vaginally; patients with abdominal tenderness, leuko-
cytosis, concerning findings on CT scan, or evisceration are
best served with an abdominal approach, by either laparos-
copy or laparotomy, to allow for visual inspection for bowel
injury or pelvic abscess [117, 118]. Regardless of approach, the
vaginal cuff edges should be gently debrided and closed with
a delayed absorbable suture such as O-polydioxanone [117].

Abdominal Wall Complications

For diagnosis and management of fascial dehiscence, which is
rare following minimally invasive gynecologic surgery, please
see Chap. 18, Gynecologic Oncology.

Port Site Hernia

The risk of port site herniation is related to port diameter; the
fascia of ports greater than 8 mm should be closed as risk of
herniation is higher with larger ports [119, 120]. The incidence
of port site hernia is 3.1 % at 12 mm ports and 0.57 % at
10 mm ports [121]. However, up to 12 % of port site hernia-
tions occur through 5 mm ports [122].

Patients present, on average, 9 days postoperatively,
though they may present a month or more after surgery [120].
Port site herniations usually contain fat or small bowel,
though omentum and large bowel may be involved. Patients
may present with abdominal pain and symptoms of bowel
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Fi1G.16.2 Port site hernia. The herniated loop of bowel is persistently
enhanced on the delayed phase image (b) as compared to the portal
venous phase image (a). The patient required resection of a small
segment of bowel secondary to ischemia (Reprinted from Santillan
[138], with permission from Elsevier)

obstruction, including distention, nausea and vomiting, or
port site protrusion [120, 123]. Diagnosis may be made by CT
scan or ultrasound of the port site (Fig. 16.2) [120]. Repair
may be by laparotomy, by laparoscopy, or through the port
site, depending on clinician judgment and the acuity of the
patient’s presentation [119].

Abdominal Wall Hematoma

The incidence of abdominal wall bleeding is 0.5 %, usually
due to injury of the inferior epigastric vessels [124]. Vascular
injuries to the abdominal wall are often identified intraopera-
tively, but hematomas may develop within hours of arriving
in the postoperative recovery unit, or after 2-3 days [125].
Signs of an abdominal wall hematoma include pain, ecchymo-
sis, and bleeding from an incision. In patients who are still in
the post-anesthesia recovery unit, outline the ecchymosis to
allow for ongoing comparison. A rapidly expanding hema-
toma, acutely declining hemoglobin or hemodynamic insta-
bility should prompt aggressive resuscitation and operative
management. In patients who are hemodynamically stable
with stable hemoglobin, without signs of hematoma expan-
sion or infection, management is supportive while awaiting
spontaneous hematoma resolution.
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Nerve Injuries

Fewer than 2 % of women develop neuropathies after lapa-
roscopic surgery, and most resolve spontaneously or with
addition of physical therapy [126]. Nerve injuries may be due
to patient positioning leading to nerve compression or direct
nerve injury during dissection. Nerve injuries can occur after
hysteroscopy as well, though are less likely as the duration of
the positioning is shorter with hysteroscopy than laparoscopy.
Postoperative nerve injuries are usually diagnosed clinically,
and motor neuropathies require the early involvement of
physical therapists to ensure proper resolution [7].

Motor and Sensory Nerves

Femoral nerve injury leads to deficits in hip flexion and
adduction and knee extension, with impaired sensation over
the anterior and medial thigh and medial calf, and loss of the
patellar reflex. This injury occurs in patients positioned with
excessive hip flexion or external rotation or excessive stretch
placed on the nerve; rarely, this injury may result from retro-
peritoneal hematoma, or, in open surgery, by deep, lateral
retractor placement [7]. Injury to the obturator nerve leads to
weakened adduction of the hip and loss of sensation over the
medial thigh. Obturator nerve injury occurs most commonly
during lymph node dissection or paravaginal defect repair
[127]. Obturator nerve transection at the time of surgery
should be immediately repaired with microsurgical technique.
Injuries to the sciatic nerve, which innervates the posterior
thigh and indirectly the lower leg and foot, are rare in gyne-
cologic surgery; sciatic nerve injury may occur due to deep
stitches placed in the setting of sudden hemorrhage or due to
knee hyperextension with the hip flexed [127]. The peroneal
nerve is a branch of the sciatic nerve specifically responsible
for ankle flexion and sensation over the calf and dorsal foot
and can be injured by excessive pressure on the lateral knee
against stirrups in the dorsal lithotomy position [7]. Patients
with an injury to the peroneal nerve may report foot drop.
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Sensory Nerves

Injury of the lateral femoral cutaneous nerve results in numb-
ness or pain over the lateral thigh, following excessive or
prolonged hip flexion or external rotation [127]. Genitofemoral
nerve injury results in paresthesias or numbness of the ipsilat-
eral mons and inguinal area and is most often caused by direct
injury at the time of external iliac lymphadenectomy or, in
open surgery, by deep retractor placement over the psoas [7].
Iliohypogastric and ilioinguinal nerve injuries lead to neuro-
pathic pain over the anterior abdominal wall, mons, and/or
medial thigh [7]. These nerves are most commonly injured in
gynecologic surgery at the lateral edges of Pfannenstiel inci-
sions but can be injured at laparoscopy with placement of
lateral ports or incorporation into fascial closures [7, 127].
Local nerve blocks can be both diagnostic and therapeutic for
ilioinguinal or iliohypogastric nerve injury [128]. Local injec-
tions of anesthetics (2-10 mL of either 1 % lidocaine or 0.5 %
bupivacaine), with or without corticosteroids (such as 40 mg
of triamcinolone), can greatly improve cutaneous nerve pain
in the abdominal wall [129, 130]. Lidoderm patches may also
be helpful [128]. Persistent pain attributed to entrapment of
these nerves may be relieved with surgical resection of the
entrapped nerve [127, 128].

Complications of Pneumoperitoneum

Subcutaneous emphysema, or CO, trapped in the subcutane-
ous tissues, occurs in 2.3 % of patients following laparoscopy
[131]. The subcutaneous tissues can be insufflated at the time
of Veress needle placement, or via leakage from the intra-
peritoneal cavity or CO, flow through incompletely inserted
trocars. Risk factors include age over 65 years, operative
time over 200 min, and higher number of ports [131].
Subcutaneous emphysema results in palpable subcutaneous
air (crepitus) and generally resolves in 1-2 days as the gas is
absorbed and metabolized [132]. Massive subcutaneous
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emphysema may result in hypercarbia as the CO, is reab-
sorbed and may rarely result in pneumothorax or pneumo-
mediastinum [133]. Postoperative patients with significant
subcutaneous emphysema and hypoxia, tachypnea, or tachy-
cardia should have a chest radiograph to assess for pneumo-
thorax or pneumomediastinum and an arterial blood gas to
assess for hypercarbia [133].

Patients commonly report shoulder pain after laparoscopy,
attributed to diaphragmatic irrigation by intraperitoneal
CO,, stretch, or pressure due to the Trendelenburg position,
and which resolves with time [119]. Persistent pneumoperito-
neum, which may result in abdominal discomfort and disten-
tion and shoulder pain, is more common in thinner women
and can persist for over 3 weeks [134].

Complications of Hysteroscopy

The most common complications of hysteroscopy are shown
in Table 16.5.

Fluid Extravasation

Hysteroscopic fluid, instilled in the uterus to produce disten-
tion and allow for visualization, is generally chosen for its
electrolyte content; normal saline, which contains electro-
lytes, is the preferred choice given its safety profile, as com-
pared to an electrolyte-free fluid such as 1.5 % glycine [135].

TaBLE 16.5 Complications of hysteroscopy

Complication Incidence
Endomyometritis 0.85 %
Fluid overload 0.2 %

0.12 % (diagnostic),

Uterine perforation :
0.76 % (operative)

References for these values are provided in the text
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Use of monopolar instruments requires electrolyte-free fluid,
while bipolar instruments can be used in a solution with elec-
trolytes [135].

Fluid overload, resulting from absorption of the hystero-
scopic distention medium during hysteroscopy, is reported in
0.06-0.2 % of cases [29, 136]. Assessment of the patient’s vital
signs and respiratory function should be performed once
500 mL of a hypotonic solution has extravasated, and the
procedure should be stopped once 1000 mL of fluid has been
absorbed [135]. When isotonic solution is used for uterine
distention, the procedure should be stopped once 2500 mL of
solution has extravasated [135].

Complications of fluid extravasation are more likely at
lower absorbed volumes in patients with medical comorbidi-
ties, particularly cardiac and pulmonary disease. Patients with
fluid overload during hysteroscopy, particularly those with
medical comorbidities, may develop complications such as
pulmonary edema.

In patients with large absorbed volumes and/or significant
comorbidities, a sodium level should be checked intraopera-
tively. Hyponatremia is more common with the use of elec-
trolyte-poor, hypotonic solutions such as glycine; normal
saline is isotonic to serum and less likely to cause hyponatre-
mia [135]. Patients may report mild symptoms such as nausea
with serum sodium declines of 5-10 millimole per liter
(mmol/L), while levels below 120 mmol/L are severe and
potentially life threatening [137]. Patients with symptomatic
hyponatremia may present with confusion, nausea, and sei-
zure; severe neurologic complications include cerebral edema
and death [2].

Patients with fluid overload or mild hyponatremia can be
managed with loop diuretics; hypertonic saline is also used in
the treatment of hyponatremia. Patients with symptomatic
hyponatremia, particularly those 48 h or more after surgery,
may require admission to intensive care for correction, which,
if corrected too quickly, risks further neurologic complica-
tions [137].
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Uterine Perforation

Uterine perforation is estimated to occur in 0.12 % of diag-
nostic hysteroscopies and 0.76 % of operative hysteroscopies
[136]. Adhesiolysis is associated with the highest complica-
tion rate, as compared to hysteroscopic myomectomy or pol-
ypectomy. Diagnostic laparoscopy for the detection of visceral
injuries is required when perforation occurs with sharp or
electrosurgical instruments. Hemostatic uterine perforations
do not require repair. Uterine perforation occurring with
blunt instrument (such as a dilator) is often managed expec-
tantly but may rarely result in significant hemorrhage
(0.03 %), requiring laparoscopy or laparotomy and, in
extreme cases, hysterectomy [29, 136].

Postoperatively, patients with uterine perforation may
report pain, bleeding, fever, or symptoms suggestive of urinary
or bowel tract injuries. Diagnostic assessment should focus on
the patient’s symptoms, and management is dictated by the
presence of hemorrhage, infection, and/or visceral injury.
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