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Trocar site hernia is a rare complication of minimally invasive surgery, with incidence estimates varying widely.
Studies have demonstrated rates of up to 1.2% in patients undergoing gynecologic surgery. Yet, little is known
about hernia risk in the urogynecologic patient population who undergo robotic reconstructive surgery. Risk
factors for the development of trocar site hernia include both incisional risk factors (trocar placement location,
trocar diameter, intraoperative trocar manipulation) and patient risk factors (obesity, pelvic organ prolapse or

other hernia). This report presents a case of large incarcerated small bowel hernia at a trocar site following
robotic urogynecologic surgery and the resulting interventions, including repeat surgery, to reduce the hernia.
This case should prompt urogynecologic surgeons to check port sites after extensive dissections to assess if large
peritoneal or fascial defects need additional closure.

1. Introduction

With advancing surgical technology, minimally invasive procedures
have become the preferred mode of surgery over exploratory laparot-
omy for many gynecologic procedures. Advantages of minimally inva-
sive surgery include decreased recovery time, length of hospital stay and
postoperative infection rate [1].

Postoperative incisional hernia is a major complication of surgery.
Estimates of the incidence of incisional ventral hernias vary depending
on the size and location of incision. 10-15% of patients undergoing
surgery will develop an incisional hernia, with midline location, vertical
incision, and placement in the upper abdomen all associated with higher
risk of hernia [2]. Multiple studies have demonstrated that the incidence
of trocar site hernia (TSH) after minimally invasive surgery is lower than
the incidence of incisional hernia after exploratory laparotomy, though
estimates of this incidence vary widely. Studies of gynecologic mini-
mally invasive procedures have estimated the incidence of TSH at up to
1.2% [3]. Patients with pelvic organ prolapse, itself a type of hernia, are
at increased risk of hernia compared with patients without prolapse; one
study found a 31.6% hernia prevalence rate compared with 5% in pa-
tients without prolapse [4].

This report presents a case of a large incarcerated peritoneal inci-
sional hernia with resulting high-grade small bowel obstruction after
robotic supracervical hysterectomy and sacrocolpopexy. The patient
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provided informed consent for this publication.
2. Case presentation

The patient was a 66-year-old woman (G2P2), whose past medical
history was notable for hypertension, cataracts and vocal cord polyp and
no prior abdominal surgeries. She had stage 3 uterovaginal prolapse that
had not responded to conservative management with Gellhorn pessary.
Both her mother and her grandmother had also had pelvic organ pro-
lapse. She was counseled about options for surgical repair, including a
vaginal approach via vaginal hysterectomy with uterosacral ligament
suspension and anterior and posterior colporrhaphy or a robotic-assisted
laparoscopic abdominal approach via supracervical hysterectomy, sac-
rocolpopexy, and posterior colporrhaphy. Given her age and active
lifestyle, she was counseled that the abdominal approach might provide
a more durable repair. Therefore, after informed consent, she underwent
a scheduled robotic-assisted laparoscopic supracervical hysterectomy,
bilateral salpingo-oophorectomy, sacrocolpopexy with Y-mesh, cystos-
copy and posterior colporrhaphy with the Intuitive Surgical Da Vinci
Robot Xi System. Five port sites were placed: one umbilical 8 mm Da
Vinci robotic trocar, three additional 8 mm Da Vinci robotic trocar sites,
and one 5 mm valveless trocar (Fig. 1). The case was notable for a
difficult posterior dissection due to elongated cervix of about 8 cm. Due
to the elongated cervix, visualization was especially difficult during
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Fig. 1. Diagram of trocar placement. 1-4: 8 mm Da Vinci Robotic Trocar; 5: 5
mm AirSeal Valveless Trocar.

suturing of the Y-mesh to the posterior vagina. The umbilical incision
was extended by 2 cm to assist with removal of the specimen. The fascia
of the umbilical incision was closed by the abdominal route with O-
Vicryl suture due to omental adhesions obscuring the umbilical port
site. The 8-mm ports were closed at the skin with 4-0 Biosyn suture. The
case was overall uncomplicated, and the patient was discharged home in
stable condition on the day of surgery after passing an active trial of
void.

On postoperative day 1, the patient called to reported persistent
nausea. She was tolerating only fluids and minimal solid oral intake. She
denied fevers, emesis, flatus, or abdominal pain.

On postoperative day 3, the patient called again, to report obstipa-
tion since the day of her surgery. Her last bowel movement had been
prior to surgery. She reported an inability to tolerate any oral intake,
now with persistent emesis. She was instructed to present to the emer-
gency room for evaluation, given concern for possible bowel
obstruction.

Physical exam in the emergency room was notable for a soft, dis-
tended abdomen, nontender to palpation, with hypoactive bowel sounds
throughout. A mass extending below the two left lateral port sites was
palpable. Laboratory tests demonstrated leukocytosis with left shift
(15.83*10 [31/pL, 82.8% neutrophils) and mild acute kidney injury
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(creatinine 1.12 mg/dL), but were otherwise within normal limits,
including normal lactate. Chest and abdominal x-rays demonstrated
extensive subcutaneous emphysema and dilated loops of small bowel.
CT scan demonstrated dilated stomach and small bowel to the level of an
incarcerated ventral abdominal wall hernia with transition point at the
level of the hernia, consistent with a high-grade small bowel obstruction
(Fig. 2). There was no evidence of pneumatosis or hypoenhancement of
the bowel wall to suggest ischemia or bowel injury.

The patient was taken to the operating room emergently for diag-
nostic laparoscopy and reduction of incarcerated hernia. Upon place-
ment of an orogastric tube, there was immediate return of over 1300 cc
of bilious output. The prior umbilical incision was opened, and a trocar
was introduced into the abdomen under direct visualization. Upon entry
into the abdomen, incarcerated small bowel was immediately noted
through the peritoneal hernia at the left midline port site (Fig. 3). Over
three feet of small bowel were carefully reduced laparoscopically with
gentle traction via an atraumatic bowel grasper. All bowel appeared
healthy, without evidence of necrosis or injury.

After reduction of the hernia contents, a 10 cm peritoneal defect was
noted, associated with the prior left medial robotic port, through which
the bowel had herniated. An additional 3 c¢cm peritoneal defect and
fascial defect were noted at the most lateral left port site. On the right

Fig. 3. Incarcerated herniated small bowel at the left medial trocar site. Bowel
noted to be herniated through the peritoneal defect only. Bowel was reduced
laparoscopically using atraumatic bowel graspers.

Fig. 2. A: CXR/KUB demonstrating extensive subcutaneous emphysema throughout chest and abdominopelvic walls, significant pneumoperitoneum, and air-fluid
levels suggestive of bowel obstruction. B/C: CT demonstrating dilated stomach and small bowel to the level of a LLQ ventral abdominal wall hernia with transition

point at hernia neck, suspicious for incarcerated hernia.
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abdominal wall, an additional 3 cm defect was noted in both the peri-
toneum and fascia. All defects were noted to be located approximately
4-6 cm caudally from the skin incisions, indicating that the trocars had
tracked significantly during placement. The left peritoneal and fascial
defects were closed laparoscopically with 0-V-Loc barbed suture in a
running continuous fashion. The umbilical fascia and right fascial de-
fects were closed primarily with 0-Vicryl suture in a running continuous
fashion. Although no bowel had herniated through the additional de-
fects, all fascial and peritoneal defects were closed in an effort to prevent
additional hernias. All defects were confirmed to be closed on abdom-
inal palpation.

The patient was taken intubated to the surgical intensive care unit
(SICU) postoperatively as there was concern for a possible aspiration
event during induction of anesthesia. Her SICU course was uncompli-
cated, and the patient was extubated without issue by midday on the day
of surgery and transferred to the floor. Diet was advanced with return of
bowel function and the patient was discharged without issue on post-
operative day 3.

3. Discussion

There is a lower incidence of postoperative incisional hernia
following minimally invasive surgery compared with laparotomy,
though the true incidence of trocar site hernia is not known. One report
analyzing the available literature determined that the incidence of TSH
in gynecologic surgery ranged from 0% to 1.2% [3]. Studies of general
surgery procedures have found the incidence of TSH to be as high as
39.3% in patients undergoing Roux-en-Y gastric bypass [3]. In a case
series of women undergoing robotic sacrocolpopexy, two developed
TSH, an incidence of 1.6% [5]. Failure to close fascia, trocar diameter >
10 mm, factors related to increased intra-abdominal pressure (including
obesity and cough/Valsalva), and factors related to poor tissue healing
have been identified as major risk factors for TSH [3,6,7].

The case presented here highlights the importance of precise tech-
nique during laparoscopy and some of the aforementioned risk factors
for TSH. The Intuitive Da Vinci robotic trocars are designed to rotate
around a central point during surgery. Correct placement requires that
the trocar be placed perpendicular to the abdominal wall, so that the
length of trocar within the abdominal wall is minimized. The same is
true for any accessory ports, including valveless trocars. During this
patient's hernia repair, the peritoneal entry sites were noted to be cen-
timeters from the fascial and skin incisions.

Surgeons are particularly at risk for incorrect trocar placement, or
“tracking” from skin entry to fascial entry, in patients with pelvic organ
prolapse given the laxity of their weakened connective tissue [8].
Inadvertent insufflation of the peritoneum may occur due to trocar
tracking, which can expand peritoneal entry sites throughout the sur-
gery, predisposing patients to hernia formation, especially with the use
of a valveless endoscopic dynamic pressure system. Robotic sacro-
colpopexy often requires extensive retroperitoneal dissection and
operating time [9]. The robotic arm associated with the 10 cm defect
was used to assist with providing a fair amount of traction, adjusting
back and forth multiple times during the sacrocolpopexy and attach-
ment of the Y-mesh. These repetitive, extensive robotic arm motions,
combined with increased tissue laxity, likely also contributed to trocar
entry site widening and eventual hernia.

It is proposed that a major contributing factor to the formation of the
patient's hernia was the fact that the trocars tracked through the sub-
cutaneous and subfascial tissues in a patient with weak connective tis-
sue. Because the trocar tracked during placement, the fascial and
peritoneal entry sites were widened during surgery. This was further
exacerbated by the extensive dissection carried out by the left robotic
arm, predisposing the patient to hernia formation. From this, it is rec-
ommended that all trocars are removed under direct visualization over a
blunt probe to minimize the chances of immediate bowel or omental
herniation. It is also proposed that surgeons inspect all peritoneal and
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fascial incisions to the best of their ability at the conclusion of the pro-
cedure, and that surgeons consider closing any incisions that appear to
have extended beyond 10 mm.

In conclusion, trocar site hernia is a major complication of minimally
invasive surgery with the potential to cause major bowel sequelae.
Surgeons must take care to inspect trocar sites for peritoneal and/or
fascial extension at the conclusion of the case. If significant extension
has occurred, the surgeon should consider closing the peritoneal and/or
fascial extension, even if the original trocar placed is under 10 mm in
diameter.
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