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Purpose: We evaluate the incidence and risk factors of parastomal hernia for-
mation in patients undergoing radical cystectomy and ileal conduit urinary
diversion.

Materials and Methods: We retrospectively reviewed the Indiana University
cystectomy database between 2001 and 2011, and identified 516 patients who
underwent radical cystectomy and ileal conduit diversion. Overall 199 patients
had a clinical followup of at least 12 months and all underwent postoperative
staging computerized tomography to confirm the presence of parastomal hernia.
The incidence of parastomal hernia is reported with correlations made to de-
mographic, patient level and perioperative risk factors.

Results: A parastomal hernia developed in 58 patients (29%) at a median fol-
lowup of 27 months (range 12 to 125). Of these patients 26 (45%) underwent
surgical repair due to abdominal discomfort (58%), acute strangulation or
obstruction of the small bowel (15%), partial small bowel obstructions (15%) and
elective repair for other intra-abdominal procedures (12%). Prior exploratory
laparotomy (adjusted HR 1.98, 95% CI 1.97e3.36, p ¼ 0.011) and severe obesity
(adjusted HR 4.26, 95% CI 1.52e11.93, p ¼ 0.006) were predictive of parastomal
herniation. The cumulative risk of parastomal hernia formation at 1 and 2 years
after cystectomy was 12.2% and 22.5%, respectively.

Conclusions: We demonstrated that parastomal hernia will develop in nearly a
third of patients after radical cystectomy with ileal conduit diversion. Prior
laparotomy and severe obesity are independent risk factors. Preoperative coun-
seling and preventative measures regarding parastomal hernia formation should
be emphasized, particularly in these at risk patients.
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ILEAL conduit formation is the
simplest and most prevalent type of
urinary diversion performed at the
time of radical cystectomy. Para-
stomal hernia, defined as an inci-
sional hernia secondary to a fascial
defect surrounding the conduit, is the

most prevalent complication, occur-
ring in 4.5% to 18% after ileal conduit
diversion.1e3 This complication
adversely affects the quality of life
and well-being of patients undergoing
cystectomy.4 These patients often
experience pain and abdominal
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BMI ¼ body mass index
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distortion resulting in poorly fitting ostomy appli-
ances and urine leakage.5 Furthermore, surgical
repair is associated with a high morbidity and
failure rate. There are few studies examining the
incidence and risk factors associated with PH in
urological patients. Therefore, we evaluate the
incidence and modifiable risk factors of PH forma-
tion in patients undergoing radical cystectomy and
ileal conduit urinary diversion.

MATERIALS AND METHODS
After institutional board approval a retrospective review
of the Indiana University cystectomy database between
2001 and 2011 was conducted to identify patients treated
with radical cystectomy and ileal conduit urinary diver-
sion for bladder cancer. Of the 516 patients identified
199 had at least 12 months of followup.

All patients undergoing urinary diversion were
marked for a stoma site by an enterostomal nurse based
on patient skin crease, belt line and bony prominences,
and located within the belly of the rectus muscle. The
urostomy was created using a segment of ileum approxi-
mately 15 to 20 cm in length. The ureteroenteric anasto-
mosis was accomplished using the Bricker technique with
5-zero polydioxanone sutures.

After the creation of the urostomy a circular skin
incision was made and dissection was carried down to the
level of the abdominal wall fascia. A cruciate fascial inci-
sion was made with muscle splitting dissection through
the rectus muscle to allow 2 fingerbreadths. The ileal
conduit was then brought through this incision. The
serosa of the conduit was secured to the rectus fascia
to prevent PH formation using 1 of the 3 methods of 1) 4,
3-zero polyglactin quadrant sutures on the anterior rectus
fascia, 2) 4, 3-zero polyglactin quadrant sutures to the
posterior rectus sheath, or 3) no stomal fixation sutures
placed. The stoma was then matured in a 4-quadrant
rosebud fashion using 3-zero polyglactin sutures.

PH was defined as protrusion of abdominal contents,
including bowel and/or fat herniation, through the
abdominal defect created for the urostomy. At least 1
postoperative staging CT of the abdomen and pelvis was
obtained in all patients to confirm the presence of PH. The
method of PH diagnosis (CT vs physical examination vs
both) was reported in relation to subsequent PH repair.

Descriptive statistics were performed using univariate
logistic regression. A life table for survival analysis was
used to analyze the cumulative risk of PH formation. To
assess which characteristics were risk factors for PH we
performed forward and backward stepwise Cox propor-
tional hazards regressions using p �0.1 as the significance
level required for inclusion. Variables identified as sig-
nificant in the stepwise model were used in the final
multivariate Cox proportional hazards model to examine
the increased risk of PH. Proportional hazards assump-
tions were verified using Schoenfeld residuals.

Demographic, patient and operative variables were
included for analysis. Demographic variables included
age, gender and BMI, which was categorized into
the 4 categories of normal, overweight, obese (BMI

greater than 30 kg/m2) and severely obese (BMI greater
than 40 kg/m2). Patient risk factors included a history
of exploratory laparotomy, herniorrhaphy, neoadjuvant
chemotherapy and radiation therapy, smoking history,
diabetes and insulin dependence, preoperative laboratory
values (creatinine, hemoglobin, albumin, total protein)
and steroid use. Patients with prior laparoscopic surgery,
open appendectomy using a McBurney incision and flank
incision for retroperitoneal surgery were not recorded as
having prior laparotomy. The type of abdominal surgery
and laparotomy incisions were reported. Surgical risk
factors included ileal conduit fixation method, operative
time, EBL, length of hospitalization, postoperative wound
infection and postoperative intra-abdominal abscess.
Statistical analyses were performed using Stata�
version 12.1.

RESULTS
Parastomal hernia developed in 58 patients (29%) at
a median followup of 27 months (range 12 to 125).
Median time to PH was 14 months (range 1 to 105)
and the method of PH diagnosis is shown in table 1.
CT confirmed the presence of PH in 53 patients
(91.3%). Table 2 shows the demographic character-
istics and potential risk factors for the development
of PH.

A total of 26 patients with PH (45%) underwent
repair. Due to the complexity associated with PH
repair in this cohort 21 (81%) underwent repair by
general surgeons. Indications for surgical repair
included 15 (58%) cases of abdominal discomfort or
poorly fitting ostomy appliance from a bulging
hernia, 4 (15%) with acute intestinal strangulation/
incarceration requiring urgent exploration, 4 (15%)
with partial small bowel obstructions and 3 (12%)
elected for repair while undergoing another
abdominal procedure. Twenty patients (77%) had
hernia repair with mesh, 3 (12%) had relocation of
the urostomy without mesh and 4 (15%) underwent
laparoscopic repair. There were 7 patients (27%)
who had PH recurrence and 4 (57%) underwent at
least a second surgical repair.

Univariate regression demonstrated that longer
operative time, prior laparotomy and severe obesity
may predict PH development. Of the 62 patients
with prior laparotomy 16 (26%) had total abdominal
hysterectomy, 7 (11%) nephroureterectomy, 4 (6%)
open abdominal aortic aneurysm repair, 30 (48%)
intra-abdominal bowel surgery (exploratory lapa-
rotomy for bowel injury, small and large bowel

Table 1. Method of PH diagnosis and subsequent repair

No. (%) No. PH Repair (%)

CT only 12 (20.6) 0 (0)
Physical examination only 5 (8.6) 2 (7.6)
CT þ physical examination 41 (70.6) 24 (92.3)
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