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Introduction: Trocar site hernia is a potentially serious sequela of laparoscopic

procedures that may lead to bowel incarceration and strangulation. We report a case of

trocar site hernia secondary to robot-assisted radical prostatectomy.

Case presentation: A 71-year-old Japanese man underwent robot-assisted radical

prostatectomy without any intraoperative events; however, a brief dislodgement of a 12-

mm AIRSEAL® trocar occurred. Forty-eight hours after the procedure, the patient

exhibited coffee ground vomitus. Computed tomography revealed an intestinal prolapse

at the 12-mm AIRSEAL® trocar site. He was diagnosed with a strangulated bowel due to

trocar site hernia. Following an emergency exploration, 25 cm of gangrenous intestine

was resected, and a functional end-to-end anastomosis was performed.

Conclusion: In this case, brief dislodgement of the AIRSEAL® trocar may have caused

severe subcutaneous emphysema and intestinal sucking. In such situations, certain

closure of both, the peritoneum and the fascia, is necessary.

Key words: intestinal necrosis, prostate cancer, robot-assisted radical prostatectomy,

surgical complication, trocar site hernia.

Keynote message

We report a case of TSH resulting in intestinal necrosis after RARP. Closure of the fascia
and the peritoneum at the 12-mm trocar site should be performed to avoid such situations.

Introduction

In the last decade, laparoscopic RARP has become a standard surgical procedure for patients
with localized prostate cancer. We initiated RARP at our institute in May 2011 and have per-
formed more than 800 procedures to date. Furthermore, in January 2018, we started using
AIRSEAL® (CONMED, Utica, NY, USA) for creating pneumoperitoneum and allowing con-
stant smoke evacuation. Herein, we report the case of a 71-year-old man who presented with
a strangulated ileus at a 12-mm AIRSEAL® trocar site and intestinal necrosis due to TSH,
48 h after undergoing RARP.

Case presentation

A 71-year-old Japanese man with a BMI of 22.8 kg/m2 underwent RARP for prostate cancer.
His initial PSA level, Gleason score, and dancer staging were 9.4 ng/mL, 4 + 4, and
cT2bN0M0, respectively. The patient had a history of cerebral infarction and bipolar disorder.
RARP was performed using the DaVinci Xi® system (Intuitive Surgical, Sunnyvale, CA,
USA) with port placement as shown in Figure 1a. Prostate resection was performed using
transperitoneal antegrade and intraperitoneal posterior approaches. The trocars were removed
under laparoscopic guidance. No abnormal appearance of the port site or sucking of the intes-
tine was observed (Fig. 1b,c). The fascia of the external oblique abdominal muscle at this site
was closed with a single knotted suture using 2-0 Vicryl® (Ethicon, Somerville, NJ, USA).
The procedure was completed without any intraoperative complications; the total surgery and
console duration were 151 and 118 min, respectively.
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Immediately after the surgery, subcutaneous emphysema
was observed on X-ray (Fig. 2a), which improved on POD 1
(Fig. 2b). The patient had no significant complications on
POD 1. On the morning of POD 2, the pelvic drain was
removed; however, he exhibited coffee ground vomiting in
the afternoon, twice in quick succession. His abdomen was
soft but tympanic; no metallic sound was audible. Abdominal
X-ray revealed a dilated large intestine but no fluid level
(Fig. 2a,b). CT revealed an intestinal prolapse into a space

between the internal and external oblique abdominal muscles
at the 12-mm AIRSEAL® trocar site (Fig. 2d). Laboratory
data from the investigations are summarized in Table 1.
Diagnosis indicated a strangulated ileus due to TSH, and an
emergency surgery was performed.

The emergency surgery was initiated using a laparoscope.
A 12-mm camera port and two 5-mm assistant ports were
inserted. Observation of the abdominal cavity confirmed a
prolapse of the small intestine at the 12-mm AIRSEAL®

: 8mm camera port

: 8mm port
: 12mm AIRSEAL® port
: 5mm accessory port
: umbilicus

(a)

(b) (c)

Fig. 1 (a) Port placement during RARP. (b,c)

Laparoscopic appearance of the 12-mm AIRSEAL®

trocar site just before (b) and after (c) removal.

No sucking of the intestine or a remarkably

abnormal appearance was seen.

(a)

(d) (e)

(b) (c)

Fig. 2 Abdominal X-ray and CT images. (a) Just

after RARP. (b) One day and (c) 2 days after

RARP. (d,e) CT image reveals prolapse of the

intestine (arrow) into the space between the

internal (open arrowhead) and external (closed

arrowhead) oblique abdominal muscles.
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trocar site (Fig. 3a). The prolapsed intestine was carefully
pulled out using Croce-Olmi forceps and it was found to be
gangrenous (Fig. 3b). After restoring the prolapsed intestine
into a normal position, the trocar site was closed using 0
PDS® suture (Ethicon) under laparoscopic guidance (Fig. 3c);
a 4-cm incision was made, and the gangrenous intestine,
which extended up to 25 cm, was explored and resected
(Fig. 3d). Finally, functional end-to-end anastomosis was per-
formed using a surgical stapler, and the procedure was com-
pleted. No drain was placed.

Three days after TSH repair (5 days after RARP), the
patient started oral intake. The urethral catheter was removed
10 days after RARP (8 days after TSH repair), and he was
discharged 15 days after TSH repair (17 days after RARP).
Pathological examination of the prostate revealed adenocarci-
noma, with pT2a, Gleason score 3 + 4, EPE0, RM0, v0,

ly0, pn1, sv0. Six months after RARP, his PSA level was
below the measurable limit, and he had no abdominal symp-
toms.

Discussion and literature review

The estimated prevalence of TSH is 0.5%.1 TSH occurs
regardless of the trocar size; TSH cases with 12-,2 8-,2–4 and
5-mm5 have been reported. Thus, although rare, TSH should
be a concern in every case of laparoscopic surgery. One case
of TSH has been reported with a 12-mm AIRSEAL® port;2

fortunately, contrary to the present case, intestinal necrosis
and resection could be avoided in this case. The occurrence
of TSH is related to technical factors, including the use of
pyramidal trocars or a 12-mm port, surgery duration, and
patient-related factors including older age and higher BMI.1

In our case, however, the duration of surgery and the
patient’s age were unremarkable, and the patient’s BMI was
almost within the normal range. One possible reason for TSH
in our case could be the spontaneous dislodgement of the 12-
mm AIRSEAL® trocar that occurred during the RARP proce-
dure for 2–3 min. The pneumoperitoneum might have
extended into the space between the internal and external
oblique abdominal muscles, later leading to intestinal hernia-
tion and incarceration in this space. Closing the fascia lateral
to the port site is controversial.6 However, we strongly
emphasize that an intraoperative, spontaneous dislodgement
of the trocar, connected with the pneumoperitoneum tube,
should be immediately attended to. In such a situation, clo-
sure of both the fascia and the peritoneum should be per-
formed using reliable techniques7 or port-site closure devices.
In this case, facial and peritoneal closure might avoid TSH
and intestinal necrosis.

Intestinal necrosis begins almost 6 h after constriction of
blood flow; in this case, a tympanic abdomen and coffee

Table 1 Perioperative laboratory data

Preoperation

Postoperation

Day 0 Day 1 Day 2

White blood cell (/mL) 6400 12 000 10 700 14 800

Red blood

cell (9104/mL)

421 415 392 408

Hemoglobin (g/dL) 13.6 13.2 12.7 13.3

Platelet (9104/mL) 299 298 273 278

Na+ (mmol/L) 139 140 140 136

K+ (mmol/L) 4.1 3.7 4.1 4.0

Cl� (mmol/L) 105 105 110 99

Creatinine (mg/dL) 0.95 1.10 0.92 1.32

Blood urea

nitrogen (mg/dL)

17.6 13.7 12.8 Not

assessed

C-reactive

protein (mg/dL)

0.07 Not

assessed

10.28 11.65

(a)

(d)

(b)

(c)

Fig. 3 Laparoscopic observation during hernia

repair. (a) Intestinal prolapse into the abdominal

wall at the 12-mm port site is observed. (b) Upon

pulling out the prolapsed intestine, necrosis

(arrow) is seen. (c) The 12-mm trocar site was

closed using the 0 PDS® suture under

laparoscopic observation. (d) The necrotized

portion of the intestine was 25 cm in length and

was resected.
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ground vomiting were the initial signs of TSH. We specu-
lated that bloody vomitous was suggestive of intestinal necro-
sis. Although TSH is a rare complication, if resection of the
necrotic intestine is to be avoided, CT should be performed
when a patient presents with abnormal abdominal signs after
laparoscopic surgery.

Conclusion

We report a case of TSH resulting in intestinal necrosis 48 h
after RARP, which may have been caused by a brief dis-
lodgement of the 12-mm AIRSEAL® trocar. To avoid intesti-
nal necrosis, closure of both the fascia and peritoneum
should be performed at the 12-mm trocar site.
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