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Abstract: Complications of gynecologic laparoscopy
are uncommon, occurring in 3 to 6 per 1000 cases.
Complications related to access represent one-third
to one-half of these injuries. Major operative compli-
cations are more likely to occur in complex proce-
dures. Through the comprehensive understanding
of the relevant anatomy, surgical instruments, com-
plex maneuvers, and optimal surgical technique, gy-
necologic laparoscopists can avoid most of the
complications described. Even in the best of hands,
however, complications will occur. Most importantly,
surgeons should be diligent in recognizing and mana-
ging these events.
Keywords: complications, laparosocopy, trocar injury

Introduction
As laparoscopic procedures and indica-
tions have been expanded, there has been
concern for patient safety. Numerous stu-
dies1,2 demonstrate that as the surgeon’s
experience increases, risk of complica-
tions decreases and handling of these
complications improves. Numerous large
series reporting on laparoscopic surgery
estimate overall complication rates at

0.34% to 0.57%.1–3 Mortality rates are
low at 3.3 per 100,000.1 As expected, the
rate of complications increases directly
with complexity of the procedures. In a
meta-analysis by Chapron et al4 of 3611
women in 27 randomized controlled trials,
the authors found a statistically signifi-
cant decrease in risk of overall complica-
tions with laparoscopy, (relative risk 0.59,
95% confidence interval 0.50-0.60). There
was no statistically significant difference
in risk of major complications in each
group, which was found to be 1.4%.

Intraoperative Complications

ACCESS COMPLICATIONS

Large studies suggest between 1/3 and 1/2
of all major complications occur at the
time of surgical entry.1,2 A meta-analysis
of 61 studies onmultiple techniques found
the overall incidence of major injury at
entry is approximately 1.1 per 1000 cases.5

When open laparoscopy, Veress needle
entry, and direct trocar entry are com-
pared in the literature, there is no con-
sensus on the overriding safety of any
1 technique. Surgeons should be familiar
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with all 3 techniques and associated risks,
and use the one most appropriate for the
patient.5,6

Open laparoscopy is used widely by
general surgeons in the United States,
and less commonly by gynecologic laparo-
scopists. Visualization of the pelvis with
the use of an open laparoscopy approach
is often suboptimal in patients with intra-
abdominal adhesions. This approach does
not decrease risk to patients with history
of prior surgery, with a risk of bowel
injuries with open gynecologic laparo-
scopy at 0.7 per 1000 cases comparedwith
closed laparoscopy at 0.3 per 1000 cases.5

However, there is an immediate recogni-
tion of a bowel injury with this technique.
Another advantage is decreased risk of
major vascular injury.5

Most gynecologic surgeons use a
closed-entry technique with the Veress
needle to establish a pneumoperitoneum.
Attention to the anatomy and technique is
important.5–7Direct trocar entry (without
Veress needle insufflation) is also com-
monly used. This technique obviates the
risk of gas embolismon entry, and reduces
the risk of preperitoneal insufflation and
failed entry.5,8 Regardless of technique,
open or closed, the area underneath any
entry site should be inspected immediately
after laparoscope insertion, and before
moving the patient. This is the optimal
time to identify any potential bowel or
vessel injury. In addition, if there is con-
cern for nearby adhesions, placing the
laparoscope in an inferior trocar site (once
obtained) and visualizing the underside of
the umbilical trocar may be revealing, as
through-and-through bowel and omental
injuries can be identified this way.8

The relationship between the type of
trocar used and the risk of injury is un-
clear. Bladed trocars have sharp coni-
cal or pyramidal tips and move easily
through the abdominal wall. Some bladed
trocars have retractable protective sheaths,
but case reports of visceral injuries indicate
that these sheaths may fail to deploy,

obviating the benefit of these devices.
Dilating trocars make smaller defects in
the fascia and may result in less pain, less
bleeding, and fewer hernias, but for the
trade-off of increased force needed for
insertion. Optical trocars afford direct
visualization of peritoneal entry, mini-
mize the size of the fascial defect, and
use primarily rotational instead of down-
ward forces for insertion. Despite these
advantages, major injuries can still occur
with optical trocars.8

MAJOR VASCULAR INJURY

Vascular injuries are the rarest but most
devastating of the major complications of
laparoscopy, and they occur with a re-
ported incidence ranging from 0.01% to
0.64%.9 Mortality in these cases is ex-
treme. Two case series evaluating a total
of 48 women who suffered 70 vascular
injuries reported 12% and 23%mortality
rates independently.9,10Morbidity differed
significantly between these case series,
but extremity edema and ischemia, and
ureteral, intestinal, and concurrent vascular
injuries were reported. Rates of collateral
injury (injuries occurring simultaneously
or as a result of repair efforts) were high,
at 23% and 51%, respectively.9,10

An overwhelming majority of major
vascular injuries occur during the entry
into the abdomen. The most common
devices causing vascular injuries are
trocars, followed by Veress needles and
electrosurgical instruments. All types of
trocars have been implicated in vascular
injury, suggesting that technique is a
factor in this complication. Rarer inci-
dences of major vessel injury occur during
operative laparoscopy, due to riskierman-
euvers such as complex retroperitoneal
dissection, lymph node removal, and sa-
cral-colpopexy.

Anatomically, the vessels most at risk
for gynecologic laparoscopists during
primary entry are the aorta, the inferior
vena cava, and the iliac vessels, particu-
larly the right side.9,10 This makes sense
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considering most surgeons are right-
handed and will be inserting the trocar
from the patient’s left side. Mesenteric
vessels have also been injured.9,10 The
inferior epigastric vessels are the most
commonly injured vessels, often lacerated
at the time of lateral trocar placement.
These vessels should be identified laparo-
scopically and their course observed from
the inguinal canal up along the anterior
abdominal wall. Pressure on the external
abdomen maps a site of trocar insertion
lateral to these vessels. It is unclear
whether extremes of weight are risk fac-
tors for vascular complications.

Recognition of vascular injury may be
obvious if it occurs during the operation
under direct visualization or if there is
obvious blood return from a needle or
trocar after placement. Major vascular
injury should be considered in any patient
who becomes unstable intraoperatively or
who has a sudden change in vital signs
(hypotension, tachycardia, or tachypnea).
Any patient who deteriorates suddenly
after initial entry should be presumed to
have a major vascular injury until proven
otherwise. Vascular injuries can be hidden
temporarily if bleeding is below the omen-
tum or retroperitoneal. Patients with
blood in the abdomen on entry should
be evaluated for possible vascular injury.
If persistent bleeding is noted but uniden-
tified, and the patient remains stable,
angiography may be helpful in localizing
the source.

Communication with the operating
room team in case of a major vascular
injury is paramount to patient survival
and outcome. The first goal of surgical
treatment should be to obtain pressure on
the injury site and stop local bleeding;
emergency midline laparotomy is indi-
cated. A general rule, though not universal,
is not to open the retroperitoneum. This
closed space may tamponade bleeding,
which ismore useful than exact localization
of the injury until a skilled vascular surgeon
is available to assist.

Injury to the inferior epigastric vessels
can be managed in a number of ways.
Balloon tamponade is achieved by infla-
tion of a Foley catheter inside the trocar
site. After 24 hours, the balloon is deflated
and hemostasis is observed. The wound
then heals by secondary intention. Bipo-
lar cautery is ineffective for reaching the
vessels which to retract away from the
incision. Suture ligation of the proximal
and distal ends of the vessels can be
performed laparoscopically or trans-
abdominally with through-and-through
sutures (to be removed 12 to 24 h later).
These should be placed approximately
1 cm (or more) away from the skin/
peritoneal edge to ensure adequate pur-
chase on retracted vessels. Fascial closure
devices can also be used to ligate vessels
from within the trocar incision, avoiding
the need for suture removal.

BOWEL INJURY

Injuries to the bowel occur in gynecologic
laparoscopy, with a reported incidence of
0.06% to 0.65%. In large studies, bowel
injuries account for approximately 20%
of all complications and almost half of all
major complications of laparoscopy.1–3

Unrecognized bowel injuries are reported
at widely varying rates, from 15% to
100%, and in studies cited here, 15%,
42%, and 77%.1,3,11 Mortality associated
with delayed diagnosis of bowel injury
was as high as 28% in 1 case series.11

Roughly, half of all bowel injuries occur
during entry, with the small intestine at
highest risk.1–3,11 Rarely, the stomach is
injured with Veress needle insertion. In
studies in which the majority of complica-
tions arise intraoperatively (after entry),
the large intestine (specifically the recto-
sigmoid) is the most commonly injured
organ.1,11 Surgical forceps, scissors, and
electrosurgical instruments aremost often
involved in operative injuries.11 Although
risks of these instruments seem obvious,
bowel injuries have occurred even with
blunt-tipped laparoscopic probes.2
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The complexity of the surgery, the pre-
sence of intra-abdominal adhesions, and
the experience of the surgeon are 3 pre-
dominant risk factors for bowel compli-
cations.1,11 Rates of bowel injuries (per
1000 cases) according to procedure have
been reportedas follows: diagnostic laparo-
scopy 0.2 to 1.5, laparoscopic sterilization
0.34 to 0.8, and operative/advanced
laparoscopic procedures 1.5 to 2.4.1–3

One study noted that 68% of women with
bowel injury during access had had prior
laparotomies and 87% of women who
suffered intraoperative bowel injury had
adhesive disease, predominantly endo-
metriosis.11 Statistical analyses of rates
of bowel complications most often prove
that with more experience, surgeons have
fewercomplications.1,11AreviewbyBrosens
and Gordon11 suggests that the operator
experience needed to improve safety was
over 100 laparoscopies per year.

Aspiration of bowel contents from the
Veress needle, feculent odor from trocar
sites, and the overt spillage of bowel
contents are obvious signs of bowel in-
jury. Injury to the bowel should also be
suspected if opening pressure is elevated
and between 8 and 10mm Hg. Blanched
or deserosalized bowels indicate thermal
and traumatic injuries, respectively. These
injuries are easy to miss and result in
delayed perforation. Surgeons should be
especially vigilant about such injuries in
patients undergoing extensive adhesioly-
sis. If rectosigmoid injury is suspected, a
bowel integrity test should be performed.
To evaluate for perforation, the pelvis is
filled with sterile water whereas air is
injected into the rectum with a 60-mL
catheter-tip syringe. Laparoscopically,
the proximal sigmoid is compressed with
a blunt probe to keep the air distal. As air
fills the rectum, the surgeon observes for
any evidence of bubbles in the water-filled
pelvis, indicating bowel perforation. Al-
ternatively, to visualize thinned, desero-
salized, or perforated bowel, the rectum
can be filled with indigo–carmine-stained

sterile water. Blue dye spillage or visibility
through the bowel wall indicates damage
that necessitates immediate repair. Anti-
biotics should be administered if a bowel
injury is recognized.

Postoperative identification of bowel
injury is fraught with higher morbi-
dity and significant mortality. One series
reported 2 of 7 women (28%) with un-
recognized bowel injury died 7 days post-
operatively before the injury could be
treated.11 Any patient with uncommon
complaints should be evaluated for possi-
ble bowel injury. Worrisome symptoms
include nausea and vomiting, abdomi-
nal pain, abdominal bloating/distention,
and fever. Symptoms of bowel injuries
seem within 1 to 21 days after surgery,
with mechanical injuries presenting ear-
lier than thermal injuries.White blood cell
countmay be elevated or depressed, and if
the patient is severely ill there may also be
electrolyte and pH imbalances. Patients
with perforated viscous are at higher risk
for developing sepsis and warning signs
should be treated immediately.Abdominal
x-ray is less helpful than computed tomo-
graphy (CT) scan with oral contrast
(± rectal contrast) for identifying inju-
ries, hernias, or abscess. Intravenous con-
trast is administered to simultaneously
evaluate the genitourinary tract. If suspi-
cion is high and radiographic evidence is
inconclusive, it is appropriate to perform
a diagnostic laparoscopy. If this route
is chosen, a general surgery consultation
should be considered.

Management of bowel injuries recog-
nized at the time of surgery varies depend-
ing on the size and extent of the injury.
The type of injury (mechanical vs. thermal)
and the location (small vs. large bowel)
are also important factors. Historically,
a large majority, if not all, bowel injuries
have been repaired by laparotomy.1–3,11

There is no contraindication to a laparo-
scopic repair if it is technically feasible.1,11

Extending trocar site incisions to create a
mini laparotomy is another approach.
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Mechanical injuries such as puncture
wounds inflicted by the Veress needle to
the small intestine, large intestine, or
stomach can be managed expectantly or
repaired with a figure-of-eight small cali-
ber (3.0) delayed-absorption suture. If
expectant management is chosen, the in-
jury site must be thoroughly examined to
ensure only minimal damage occurred.
Puncture wounds caused by trocars must
be repaired, and it may be useful to leave
the trocar in place until a surgical plan for
repair is prepared. When the trocar is not
removed, spillage of bowel contents is
minimized and it remains easy to identify
the small but significant injury. Super-
ficial abrasions or lacerations to the
serosa or seromuscular layer of the small
and large bowel should be oversewn with
a 3.0 PDS suture in 1 layer. Full-thickness
lacerations of the small or large bowel
may require a 2-layer closure, the first
closing the mucosa with a 3.0 absorbable
suture, and sometimes a second layer
closing the muscle and serosa with 2.0 or
3.0 permanent suture such as silk. Inter-
rupted or running stitches are acceptable.
It is important to consider the direction of
the injury in relationship to the circum-
ference of the bowel when sewing the
edges together. Defects should be closed
transversely, parallel to the circumference
of the bowel, to ensure the diameter of the
lumen is not narrowed, causing stricture.

Thermal injuries to the small and
large bowel are more difficult to assess.
Blanched tissue is likely injured but de-
pending on the density of the energy
applied, the damage may extend beyond
what is visible. Small, superficial, wit-
nessed injuries may be reinforced or
oversewnwith a single layer of absorbable
suture. Extensive injuries recognized after
a significant delay may require bowel
resection with wide margins. Any signifi-
cant trauma to the bowel, mechanical or
thermal in origin, should be evaluated and
managed by surgeons experienced with
such bowel repairs. Bowel resections,

reanastamoses, and diversions may be
indicated.

BLADDER AND URETERAL INJURY

Injury to the genitourinary tract is com-
monly feared by the gynecologic surgeon.
Risk of bladder or ureteral injury during
laparoscopic surgery seems to be compar-
able to that in standard gynecologic
procedures. Reported incidence of these
complications varies from 0.03% to
0.13% in all gynecologic laparoscopies.1,2

Higher rates of urologic injuries occur in
complex operative procedures, however,
with an incidence ranging from 0.2% to
1.6%.1,12 Bladder injuries are 2 to 3 times
more common than ureteral injuries.

The bladder is at greatest risk for injury
during suprapubic trocar insertion and
during dissection of the bladder off the
anterior cervical/vaginal junction during
hysterectomy. For the latter, backfilling
the bladder with 250 to 300mL of sterile
water or saline will help to delineate the
borders of the bladder and aid in identify-
ing any trauma. The bladder should be
drained before continuing with dissec-
tion. Intraperitoneal visualization of the
bladder mucosa or the Foley balloon is an
obvious sign of injury. More subtle blad-
der injuries can be detected by assessing
the Foley bag contents—blood or CO2

gas indicates trauma to the genitourinary
tract. Injuries to the ureter occur most
commonly near the infundibulopelvic
ligament and the uterine artery/uterosacral
ligament. Complex procedures such as
laparoscopically assisted vaginal hyster-
ectomy, adnexectomy, and endometriosis
resections carry the highest risks for
injury. Electrosurgical devices, staples,
clips, and sutures have all been implicated
in ureteral injuries. Failure of peristalsis
of previously ‘‘healthy’’ or mobile ureters
should make a surgeon suspicious for an
injury. Thermal injuries to the uretersmay
bemoredifficult to identify as heat-induced
necrosis takes time to develop.

Complications of Laparoscopy 405

www.clinicalobgyn.com



Bladder injuries are more likely to be
identified intraoperatively than ureteric
injuries.3,12 If a bladder or ureteral injury
is suspected but not seen, 5mL of indigo
carmine administered intravenously will
aid in assessment. Five to 10minutes after
injection, the normal kidneys will excrete
this blue dye in the urine. The pelvis
should be examined for frank spillage of
dye from the bladder or the ureters.
Cystoscopy should then be performed.
The bladder cavity is inspected in 360
degree to observe its integrity, evaluate
for foreign bodies, and visualize spillage
of blue dye from the ureteral orifices on
both sides, a sign of ureteral integrity.

Postoperatively, identification of blad-
der injuries may be delayed between 1 and
30 days, and ureteral injuries can present
even later. Symptoms vary, and may
include nausea, vomiting, abdominal
pain and/or distention, flank pain, fever,
chills, urinary retention, oliguria, anuria,
or persistent leaking of urine (indicating a
fistula). A tampon test is performed if
vesicovaginal fistula is suspected. White
blood cells may be elevated or depressed,
and creatinine may rise due to abdominal
reabsorption of intraperitoneal urine.
Urinalysis may reveal blood or evidence
of infection in the urine. Ultrasound or
CT (and an intravenous contrast) imaging
can reveal urinary ascites or urinoma. The
intravenous pyelogram or CT urogram is
used to confirm the location of an injury.

Management of bladder injuries is de-
termined by the location, the mechanism,
and the extent of injury. Minor bladder
trauma not involving the trigone of the
bladder is commonly treated by gyneco-
logic surgeons using laparoscopic, open,
or vaginal approaches. Areas of desero-
salization or cystotomies that are small
can be managed expectantly with 7 to
10 days of continuous bladder drainage
or oversewn in a single running layer
with 2-0 or 3-0 Vicryl. Cystotomies larger
than 1 cm, or those caused by thermal
injury, should be repaired in 2 layers, with

runningor interrupted stitches of 2-0 or 3-0
Vicryl. After repair, the bladder should be
backfilled to ensure a water-tight closure.
The indwelling Foley catheter is kept in
place up to 7 days after these repairs, and
bladder integrity should be confirmed
when the catheter is removed with a void-
ing cystometrogram. The ureteric orifices
must be identified before repair, which
can be achieved by visualization, cysto-
scopy, or stenting. Any injury or repair in
this region, if ill-managed, can compro-
mise ureteral patency.

Ureteric injuries are rarely identified
intraoperatively, but if so, they should
be treated immediately with the guidance
of an experienced surgeon.Minor injuries
to the ureter, such as a small hole made
with a sharp instrument, or an area of
blanched tissue suggesting a thermal in-
jury, may bemanaged conservatively with
stenting and continuous bladder drainage
alone. More significant injuries are man-
aged according to their extent, the loca-
tion, and the mode of injury. Repairs can
involve stenting, mobilization, resection,
reanastamosis, or even reimplantation
into the bladder. Ureteroneocystotomy,
reimplantation of the ureter within the
bladder wall, is indicated if the injury is
within 1 cmof the ureterovesicular orifice.
If the bladder cannot be reached without
putting the ureter on tension, a psoas
hitch is necessary. This can occur if a
portion of the ureter requires resection,
as in larger thermal injuries. Ureteroure-
terostomy or end-to-end reanastamosis
of a transected ureter is an option if the
injury occurs in a location in which the
ureter can be sufficiently mobilized to
reach itself without tension. This is often
performed in the mid-pelvis. Historically,
these repairs have been performed by
laparotomy, though laparoscopic techni-
ques have been successful.3,12–14 Rarely
are more complex procedures indicated at
the time of initial surgery. However,
if ureteric injuries are recognized post-
operatively, percutaneous nephrostomy,
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ileal loop diversion, or nephrectomy may
be required.2,12,13

ELECTROSURGERY IN
LAPAROSCOPY

Understanding the electrosurgical princi-
ples of monopolar electrosurgery is essen-
tial for using appropriate currents and
techniques to achieve the desired tissue
effects and to avoid complications. An
electric current from a radiofrequency
generator travels to an active electrode
(the surgical device, eg, needlepoint) and
is delivered to the patient at the intended
operative site. The electricity then courses
via the path of least resistance through the
body to the return electrode and back to
the generator. The peak current density,
which translates into the highest tissue
temperatures, takes place at the point
where the energy is delivered to the tissue.
Away from this site electric current is
rapidly dispersed, minimizing current den-
sity, and therefore minimizing remote
thermal effects. If the electric circuit is
disrupted, however, stray current may
reach unintended tissues at density high
enough to cause significant morbidity. If
the area occupied by the return electrode
is minimized, current density will increase
at that site and localized tissue traumawill
result. Failure of insulation of the active
electrode allows current to flow from
regions other than the instrument tip; this
may result in injury outside the view of the
laparoscope. Abdominal wall muscle
twitching is a sign current may have
strayed and the electrical circuit should
be checked. Direct coupling, the diversion
of electricity from the active electrode to
another metal instrument, can also cause
inadvertent injury. It is imperative that
surgeons keep the entire active electrode
(hub of the active instrument) in view
and away from other instruments to pre-
vent direct coupling. Capacitive coupling
occurs when electric current strays to
nearby conductors (eg, metal trocars)
through the intact insulation of the active

electrode. Metal trocars diffuse the stray
current into the abdominal wall through a
large area of contact, minimizing current
density and leading the electricity back
to the return electrode. This is actually
protective to the patient. However, if
capacitive coupling allows current to
stray to a conductor, which is insulated
or inminimal contact with tissues, current
density will be high at the site of delivery
and result in injury. Using low-voltage
continuous current minimizes the risk of
capacitive coupling. Increased voltage
results in increased lateral thermal spread,
and therefore the cutting waveform is
safer in proximity to vital structures.
The smaller the active electrode tip, the
greater the current density delivered will
be, resulting in higher heat at that site,
increased vaporization of cellular water,
and greatest cutting effects.

Bipolar electrosurgery minimizes the
risks of stray electricity as electrons flow
from the active electrode to the return
electrode with only the target tissue inter-
vening. Both electrodes are on the same
tipof 1 instrument, for example, the2blades
of a grasping forceps. Such instruments
concentrate current, minimize its disper-
sion through tissue, and are ideal for
compressing and sealing vessels. More
sophisticated bipolar devices add a safety
feature of responding to tissue desiccation
and decreasing energy flow accordingly.
With standard bipolar electrosurgery,
electricity can be applied to tissue that is
already desiccated, which, as with mono-
polar electrosurgery described above,
leads to increased tissue heating and can
cause distant injury.

The Harmonic Scalpel (Johnson &
Johnson, NJ) harnesses ultrasonic energy
for cutting and coagulating tissue. Ultra-
soundwaves are translated intomechanical
energy causing longitudinal vibration of a
titanium blade at a frequency of 55,500
excursions per second. Energy is trans-
ferred to tissue during coaptation, causing
denaturization of proteins and coagulum
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formation at temperatures between 50 and
1001C.Longer activation allows increased
heating that aids in sealing larger vessels.
Despite the avoidance of electricity com-
plications with this instrument, acoustic
energy coupling has been reported and
thermal injury can still occur. Surgeons
must refrain from tissue manipulation
with the instrument until the activated
blade has cooled, which may take sec-
onds. Managing tissue tension and blade
excursion is essential to avoid premature
cutting of vessels when attempting to seal
vessels.

Lasers have been used in gynecologic
laparoscopy for decades. The CO2 laser is
the most commonly used laser in gyneco-
logy. Lateral thermal spread is on the
order of 100 to 300 mm, making deep
tissue injury unlikely. Risks of the CO2

laser include inadvertent tissue injury if
the laser is misdirected. A versatile laser in
gynecologic laparoscopy is the potassium
titanyl phosphate laser. With a wave-
length of 532 nm, the potassium titanyl
phosphate laser emits pure green light. It
is absorbed by hemoglobin and melanin
and is useful for cutting, coagulation, and
vaporization of tissue. The argon laser,
with a wavelength of 488 to 514 nm, is in
the blue-green spectrum of visible light
and is absorbed by hemoglobin andmela-
nin that is excellent for coagulation.
This laser scatters in tissue, however, and
may cause lateral thermal injury on the
order of multiple millimeters. Delayed
thermal injury can ensue.Theneodumium:
yttrium-aluminum-garnet laser emits light
in the infrared spectrum at 1060 nm, and
is absorbed by tissue proteins. It, too,
scatters and deeply penetrates tissue. This
effect has been exploited to treat deep
endometriosis, but the surgeon must be
familiar with the extent of its penetration
and avoid vital structures accordingly.

NEUROLOGIC INJURY

Malpositioning of the patient or patient
shift during surgery may result in serious

neurologic impairment. Patients whose
surgery lastsmore than 4 hours, whose legs
are moved up and down in the stirrups
frequently, or who are in steep Trendelen-
burg are at the greatest risk for positional
injuries. In these cases, the patient’s
position should be reassessed periodically
throughout the procedure.

Neurologic injury to the lower extre-
mity may involve the femoral, sciatic, or
peroneal nerves. If the leg is hyperflexed
during surgery the femoral nerve can
be injured by compression against the
inguinal ligament. If the leg is externally
rotated or abducted at the hip, the
femoral nerve may be stretched to excess.
Injury to the femoral nerve presents as a
motorweakness of the quadricepsmuscle,
causing difficulty ambulating, climbing
steps, and a decreased patellar reflex. This
injury is generally not painful. The sciatic
nerve suffers stretch injury if a leg is
straightened in the stirrups with the hip
flexed for a long period of time. Symp-
toms of sciatica include posterior leg pain
and weakness. Peroneal nerve injuries
occur when the lateral knee is compressed
against the stirrup where the nerve
crosses the head of the fibula. This injury
causes foot drop, with weakness and/or
numbness of the dorsal foot.

Neurologic injury to the upper extre-
mities occurs predominantly at the bra-
chial plexus, which is stretched in patients
who are in steep Trendelenburg for long
periods of time, especially if shoulder
braces are used. Hyperextension of the
shoulder (greater than 90 degree in the
outstretched arm) can cause a similar
stretch injury. Pain, paresthesias, and
weakness can affect the entire upper
extremity. Ulnar injury because of lateral
elbow compression against the arm board
is avoidable with adequate padding.
Symptoms include pain, weakness, and
paresthesias of the wrist and the fourth
and fifth digits.

Treatment for neuropathies of the
upper and lower extremities is supportive.
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Neuropathic pain modulators decrease
discomfort. Physical therapy is important
to maintain muscle strength and joint
ranges of motion. Time is the most im-
portant remedy—nerve regeneration can
take up to 3 to 4 months. For injuries that
are physically limiting, such as weakness
due to a femoral nerve injury, knee braces
or other supportive devices can be used.
Steroid injections are used to decrease
inflammation of nerves, and are rarely
part of the treatment for positional inju-
ries, which result from stretching and
ischemia. The majority of these neuro-
logic injuries will resolve completely with
time.

COMPLICATIONS FROM
PNEUMOPERITONEUM

Decreased venous return, increased sys-
temic and pulmonary vascular pressures,
increased ventilation pressures, and eleva-
tion in CO2 levels are physiologic con-
sequences of pneumoperitoneum and
Trendelenburg positioning required dur-
inggynecologic laparoscopy.These changes
to the circulatory and respiratory systems
are often not tolerated by patients with
finely compensated cardiopulmonary sta-
tus.15 Decreasing insufflation pressures,
temporarily releasing pneumoperito-
neum, and placing the patient flat or in
reverse Trendelenburg position may help
if a patient decompensates intraopera-
tively. Aborting the procedure or conver-
sion to laparotomy may be necessary if a
patient cannot be stabilized.

Subcutaneous emphysema is the track-
ing of CO2 gas above the level of perito-
neum and fascia, which can extend as low
as the inguinal creases or as high as the
submandible. This can happen when tro-
cars or gas inflow slips retroperitoneally
into the thickness of the abdominal wall.
It can also result if trocars are under
significant torque that causes the incisions
to stretch and allows for gas influx above
the peritoneal layer (this is especially
pertinent in obese patients or if trocars

are inserted at the wrong angle). Subcuta-
neous emphysema is identified when a
patient is found to have crepitus under
the skin or when intraoperatively she
develops slowly rising CO2 levels. Palpa-
tion of the abdomen near the trocars, the
chest below the clavicle, and the neck
above the clavicle will help delineate the
extentof spread. Subcutaneous emphysema
usually causes no harm to a patient and
will spontaneously regress within 1 to
2 days. Swelling around the neck has the
potential to cause airway compression.
These patients with tracheal compromise
should remain intubated postoperatively
until the swelling decreases. Rarely, sig-
nificant hypercarbia and its sequelae may
result. Pneumothorax and/or pneumo-
mediastinum have also been reported.
Maintaining awareness for these rare
complications is important for both the
surgeon and the anesthesiologist. Chest
x-ray is a fast and reliable diagnostic
tool if either of these critical diagnoses is
suspected.

The most devastating complication of
using CO2 insufflation is gas embolism.
Although small amounts of CO2 gas can
be rapidly absorbed and never identified,
clinically significant gas embolism is
extremely rare. Any sudden changes in
vital signs (ie, reduction of the end title
CO2, falling oxygen saturation, premature
ventricular contractions, millwheel mur-
mur) or significant patient compromise
should prompt suspicion for gas embolus,
cessation of the operation, and immediate
left lateral decubitus positioning.

Postoperative Complications
Complications arising postoperatively
from otherwise successful laparoscopic
procedures include incisional hernias,
wound infections/hematoma, and adhe-
sion formation. Incidence of trocar site
hernias is approximately 1%, though stu-
dies report anywhere between 0.02% and
5% incidence. When hernias do occur,
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they tend to be Richter type, which
involves either the peritoneum only or
the peritoneum and fascia. Using trocars
less than 10mm in diameter decreases risk
for hernia.16 Trocars should be removed
under direct visualization or with a blunt
probe inserted to ensure no direct hernia-
tion of peritoneal contents at that time.
Fascial closure is indicated when trocar
sites are 10mm or larger, as risk of hernia
increases at this diameter.16

Trocar site hernias may lead to bowel
incarceration, which can cause more
serious sequelae of ischemia and necrosis,
peritonitis, and acidemia. Incisional her-
nias usually present within 2 weeks of
surgery, and the diagnosis should be sus-
pected when a patient suffers nausea and
vomiting, a distended or acute abdomen,
obstipation, or fever. Ultrasound or CT
scan imaging is useful for diagnosis if
physical examination is unrevealing. This
is especially true forRichter herniaswhere
there may be no appreciable bulge in the
abdominal wall. Treatment is surgical by
laparoscopy or laparotomy.

Wound infections after laparoscopic
surgery are rare and do not make up a
significant percentage of complications.
Sterile surgical technique, meticulous
hemostasis, and preoperative antibiotics
(in cases of hysterectomy) prevent most
infections. When skin incision site infec-
tions to occur, they are generally minor
and easily treated with hygienic wound
care, antibiotics, and drainage if neces-
sary. If deeper wound dehiscence is sus-
pected on examination, as noted above,
evaluation for hernia should ensue.

Conclusions
Laparoscopic gynecologic procedures are
being performed with increasing inci-
dence and indications because of the nu-
merous patient advantages that typically
outweigh the risks. In general, complica-
tions of gynecologic laparoscopy are rare.

Surgeons should focus on prevention of
access injuries by understanding at risk
anatomy and practicing the safest entry
techniques. Although increasing surgical
experience is shown to decrease intra-
operative complications, any surgeon who
is mindful of these risks and is vigilant
both to avoid and recognize them makes
the surgery safer for the patient.
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