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Introduction:  Limited information exists regarding 
parastomal hernia development in bladder cancer patients.  
The purpose of this investigation was to describe the 
natural history of parastomal hernias and identify risk 
factors for hernia development in patients who undergo 
cystectomy with ileal conduit urinary diversion.  
Materials and methods:  A retrospective cohort study 
was performed of bladder cancer patients who underwent 
cystectomy with ileal conduit urinary diversion between 
January 1st 2009 and July 31st 2018 at Dartmouth-
Hitchcock Medical Center.  The primary outcome of 
interest was the presence of a parastomal hernia as evident 
on postoperative cross-sectional imaging obtained for 
disease surveillance. 
Results:  A total of 107 patients were included with 
a mean age of 70.9 years and 29.9% being female.  

Parastomal hernias were identified in 68.2% of bladder 
cancer patients who underwent cystectomy with ileal 
conduit urinary diversion.  Forty percent of patients with 
a parastomal hernia reported symptoms related to their 
hernia, while 12.5% underwent operative repair.  After 
multivariate adjustment, patients with a postop body 
mass index (BMI) > 30 kg/m2 (odds ratio [OR]: 21.8, 
95% CI: 1.6-305.2) or stage III or IV bladder cancer 
(OR: 18, 95% CI: 2.1-157.5), had significantly greater 
odds of parastomal hernia development.  Fifty percent of 
parastomal hernias were identified 1.3 years from surgery, 
while 75% were identified by 2 years after cystectomy.
Conclusion:  Parastomal hernias developed in over two-
thirds of bladder cancer patients and occurred rapidly 
following cystectomy and ileal conduit urinary diversion.  
Greater postoperative BMI and bladder cancer stage 
were identified as significant risk factors for parastomal 
hernia development.  Significant opportunity exists to 
reduce morbidity associated with parastomal hernias in 
this population.  
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Introduction

More than 80,000 new cases of bladder cancer are 
diagnosed in the United States each year, with 

approximately 700,000 individuals currently living 
with this condition.1  Radical cystectomy, bilateral 
pelvic lymphadenectomy, and neoadjuvant or 
adjuvant chemotherapy is the standard of care for 
patients with resectable, non-metastatic, muscle-
invasive bladder cancer (MIBC).2  Over 90% of patients 
undergoing cystectomy for bladder cancer will have 
an ileal conduit created for urinary diversion.3  This 
procedure involves anastomosing the ureters to a 
segment of terminal ileum that is then brought through 
the abdominal wall as a stoma to allow urine to flow 
into an external collection device.3  
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Although technically easier and quicker to construct, 
ileal conduits can be associated with higher rates of 
global diversion-related complications compared 
to continent or neobladder urinary diversions.3,4 
Parastomal hernias or incisional hernias related to an 
ileal conduit are the most common diversion-related 
complications occurring in 17%-65% of patients.5,6  
These hernias can cause significant disfigurement 
and discomfort, and can be life-threatening when 
complicated by urinary or bowel obstruction or bowel 
incarceration.  Consequently, 8%-75% of bladder cancer 
patients who develop a symptomatic parastomal 
hernia will undergo operative repair to reconstruct 
large fascial defects in the abdominal wall.6 

The burden of parastomal hernias to patients, 
surgeons, and the healthcare system is immense.7  
Significant opportunity exists to reduce patient 
morbidity, mortality and healthcare costs if parastomal 
hernias can be better understood and prevented.  
In fact, the European Hernia Society currently 
recommends placement of prophylactic mesh during 
construction of an end colostomy given the high 
incidence of parastomal hernias associated with 
this procedure.8  To date, limited information exists 
regarding parastomal hernia development in bladder 
cancer patients.  Therefore, the purpose of this 
investigation was to describe the natural history of 
parastomal hernias and identify risk factors for hernia 
development in bladder cancer patients who undergo 
cystectomy with ileal conduit urinary diversion.  

Materials and methods

Study design
A retrospective cohort study was performed of all 
patients who underwent cystectomy with ileal conduit 
urinary diversion between January 1st 2009 and July 
31st 2018 at Dartmouth-Hitchcock Medical Center 
(DHMC).  DHMC is a rural, tertiary care academic 
medical center located in Lebanon, NH, that serves 
patients in Northern New England.  DHMC’s electronic 
medical record served as the primary data source for 
the study and was queried using a combination of 
automated and manual chart abstraction.  This study 
was approved by the DHMC Committee for the 
Protection of Human Subjects (CPHS 315860) and 
was conducted in accordance with the Declaration of 
Helsinki.9 

Patient population
Patients undergoing cystectomy with ileal conduit 
urinary diversion were identified using Current 
Procedural Terminology (CPT) codes.  Patients were 

excluded from the analysis if they 1) did not have 
a cystectomy for bladder cancer, 2) did not have an 
ileal conduit created, 3) were missing postoperative 
cross-sectional surveillance imaging, 4) died within 
1.5 years of surgery with no evidence of a parastomal 
hernia on available imaging, or 5) did not have cross-
sectional imaging 1.5 years after surgery and no 
parastomal hernia identified on imaging performed 
within 1.5 years, Figure 1.  In other words, patients 
were required to have cross-sectional imaging at 
greater than or equal to 1.5 years after cystectomy to 
qualify as not having a parastomal hernia; this cut off 
was used to account for the time-dependency of hernia 
development (assessing to early would underestimate 
hernia development).  Patients could be categorized as 
having a parastomal hernia if they had radiographic 
evidence of a parastomal hernia on cross-sectional 
imaging obtained at any time point greater than 3 
months after cystectomy. 

Outcomes
Our primary outcome was the development of a 
parastomal hernia after cystectomy and ileal conduit 
urinary diversion.  A parastomal hernia was defined 
as radiographic evidence of abdominal contents, 
including intraperitoneal fat, protruding through the 
abdominal wall associated with an ileal conduit as seen 
on routine postoperative cross-sectional imaging for 
cancer surveillance.  To identify the outcome, cross-
sectional imaging obtained greater than 3 months 
after surgery was reviewed for each patient by two 
senior surgical residents.  Two senior attending 
surgeons performed random quality checks to ensure 
reading accuracy.  Discrepancies between resident 
and attending reads were refereed by an experienced 
genitourinary attending radiologist. 

Figure 1.  Patient selection flow diagram.
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patient characteristics (i.e. smoking history, Charlson 
comorbidity score, and receipt of chemotherapy) were 
incorporated into the model regardless of univariate 
statistical significance, as they have previously been 
identified as risk factors for hernia development.  
Characteristics missing from greater than 50% of 
patients were excluded from the model.  Interaction 
terms were tested to determine the presence of effect 
modification.  A second logistic regression model was 
created for ventral hernia development.  The c-statistic 
was used to approximate the validity of each model.13  
The p value used for statistical significance for the final 
models was < 0.05. Kaplan-Meier curves were generated 
to estimate time-to-hernia development among patients 
who developed parastomal and ventral hernias.  The 
statistical software STATA 11.2 (StataCorp, College 
Station, TX, USA) was used for all analyses. 

Results

A total of 107 patients were included with a mean 
age of 70.9 years and 29.9% being female.  Parastomal 
hernias were identified in 68.2% of bladder cancer 
patients who underwent cystectomy with ileal conduit 
urinary diversion.  Parastomal hernias were more 
common in patients with greater preop (31 versus  
27.7 kg/m2, p < 0.01) and postop BMI (40.5 versus  
26.9 kg/m2, p < 0.01), lower postop albumin (3.6 versus  
4.1 g/dL, p = 0.02), in those with procedures by 
surgeon #1, and with higher pathological stage, Table 1.   
Approximately 40% of patients with a parastomal 
hernia reported symptoms related to their hernia, 
while 12.5% underwent operative repair and 27.4% 
died during the study period, Table 2. 

After multivariate adjustment, patients with a 
postop BMI > 30 kg/m2 (OR: 21.8, 95% CI: 1.6-305.2) or 
a stage III or IV bladder cancer diagnosis after surgery 
(OR: 18, 95% CI: 2.1-157.5), had significantly greater 
odds of parastomal hernia development.  Patients 
operated on by surgeon #2 (OR: 0.26, 95% CI: 0.1-0.8) 
or #3 (OR: 0.11, 95% CI: 0.02-0.7) or who received 
adjuvant chemotherapy (OR 0.05, 95% CI: 0.01-0.48) 
had significantly decreased odds of parastomal hernia 
development, Table 3.  The c-statistic for this model 
was 0.83.  Fifty percent of parastomal hernias were 
identified 1.3 years from surgery, while 75% were 
identified 2.0 years after cystectomy, Figure 2.

Ventral hernias not associated with the ileal conduits 
were identified in 49.5% of patients.  These hernias 
were more common in patients with greater preop 
BMI (30 versus 28.9 kg/m2, p = 0.04) and postop BMI 
(41.5 versus 31 kg/m2, p < 0.01).  Ventral hernias were 
symptomatic in 14.7% of patients and 5.7% underwent 

Our secondary outcomes included development 
of a ventral hernia not associated with the ileal 
conduit, the presence of symptomatic parastomal or 
ventral hernias, the occurrence parastomal or ventral 
hernia repairs, and mortality.  Ventral hernias were 
identified using the same methodology as parastomal 
hernias and included umbilical hernias.  Hernias 
were considered symptomatic if patients reported 
hernia-related pain or discomfort, experienced bowel 
obstruction, or underwent operative repair.  Hernia 
repairs were identified based on mesh identification 
on cross-sectional imaging and/or from post-
cystectomy general surgery operative notes.  Mortality 
was measured using notification of death reports 
maintained in the health record. 

Lastly, a random 15% sample of patients who 
met inclusion/exclusion criteria and developed 
a parastomal hernia were re-reviewed to further 
characterize their parastomal hernia according to 
fascial defect location (posterior fascial defect only 
versus anterior and posterior fascial defect) and hernia 
contents (primarily fat or bowel containing).  Overall, 
there was no difference in identifying hernias between 
the two primary reviewers.

Predictors
Clinical and demographic characteristics were 
abstracted from patients’ electronic medical 
records.  Co-morbid conditions were identified 
using International Classification of Disease, Ninth 
Revision, Clinical Modification (ICD-9-CM) codes 
and were calculated into a Charlson Comorbidity 
Score.10  Preoperative body mass index (BMI, kg/m2) 
and serum albumin (g/dL) was obtained 1 month 
prior to surgery.  Postoperative BMI and serum 
albumin was obtained 6 months after surgery.  Tumor 
characteristics were obtained from pathology reports.  
Postoperative complications with the highest Clavien-
Dindo Classification score within 30 days of surgery 
were recorded for each patient.11  Pre-albumin was 
infrequently obtained on included patients and was 
not included in the analysis. 

Statistical analysis
Univariate statistics (t-test and X2) were used to examine 
patient characteristics by parastomal hernia status.  All 
factors associated with parastomal hernias were used 
to build a multivariate logistic regression model to 
examine the relationship between parastomal hernia 
development and patient characteristics.  A p value 
of 0.20 was used as a cut off for inclusion in the final 
model, as more traditional levels such as 0.05 can fail 
to identify variables known to be important.12  Certain 
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TABLE 1.  Patient characteristics by parastomal hernia status  
	 		   
	 Overall	 No parastomal hernia	 Parastomal hernia	 p value
	 (n = 107)	 31.8 (n = 34)	 68.2% (n = 73)

Age, years	 70.9	 70.5	 71.1	 0.71

Female, %	 29.9	 32.4	 28.8	 0.71

White, %	 100	 100	 100	 1

Preop BMI (kg/m2)	 30.1	 27.7	 31.1	 < 0.01

Preopp BMI, %				     0.02
     < 20	 1.9	 5.9	 0	  
     > 20 to <= 25	 14.0	 23.5	 9.6	  
     > 25 to <= 30	 38.3	 41.2	 37.0	  
     > 30	 45.8	 29.4	 53.4			    

Postop BMI (kg/m2)	 36.2	 26.9	 40.5	 < 0.01

Postop BMI, % - 6 months				    < 0.01
     < 20	 3.7	 8.8	 1.4	  
     > 20 to <= 25	 12.2	 23.5	 6.9	  
     > 25 to <= 30	 38.3	 38.2	 38.4	  
     > 30	 45.8	 29.4	 53.4	

Change in BMI (kg/m2)	 -1.1	 -0.8	 -1.3	 0.4

Former smoker, %	 80.4	 73.5	 83.6	 0.2

Periop smoker, %	 19.6	 17.7	 20.6	 0.72

Postop smoker, %	 13.1	 11.8	 13.7	 0.78

Charlson Comorbidity score	 7.6	 7.3	 7.8	 0.52

Preop albumin (g/dL)	 3.9	 3.9	 4	 0.93

Postop albumin (g/dL) - 	 3.7	 4.1	 3.6	 0.02 
6 months 

Surgeon				    0.04
     Surgeon #1	 49.5	 32.4	 57.5	  
     Surgeon #2	 39.3	 50	 34.3	  
     Other Surgeons (#3 & #4)	 11.2	 17.7	 8.2			    

Approach				    0.39
     Open	 91.6	 88.2	 93.2	  
     Robotic	 8.4	 11.8		  6.9	

NGT placement, %	 29.5	 35.3	 26.8	 0.37

TPN, %	 29.9	 32.4	 28.8	 0.71

Days of TPN (days)	 2.3	 2.3	 2.3	 0.95

Length of stay (days)	 10.7	 10.8	 10.7	 0.94

Tumor stage at TURBT, %				    0.3
     Ta	 0.9	 2.9	 0	  
     Tis	 14.0	 11.8	 15.1	  
     T1	 16.8	 23.5	 13.7	  
     T2	 42.1	 44.1	 41.1	  
     T3	 22.4	 17.7	 24.7	  
     T4	 3.7	 0	 5.5
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TABLE 1 (cont’d).  Patient characteristics by parastomal hernia status  
	 		   
	 Overall	 No parastomal hernia	 Parastomal hernia	 p value
	 (n = 107)	 31.8 (n = 34)	 68.2% (n = 73) 			    

Pathology, %				    0.06
     UCC, high grade	 62.6	 58.8	 64.4	  
     UCC, low grade	 4.7	 8.8	 2.7	  
     CIS	 21.5	 11.8	 26	  
     Other	 2.8	 2.9	 2.74	  
     No residual disease	 8.4	 17.7	 4.11	

Variant histology, %	 14.9	 8.8	 17.8	 0.22

Pathological stage, %				    < 0.01
     Stage 0a	 14.0	 29.4	 6.9	  
     Stage 0is	 20.6	 8.8	 26	  
     Stage I	 4.7	 5.9	 4.1	  
     Stage II	 21.5	 29.4	 17.8	  
     Stage IIIa	 22.4	 5.9	 30.1	  
     Stage IIIb	 0.9	 0	 1.4	  
     Stage IVa	 14.0	 17.7	 12.33	  
     Stage IVb	 1.9	 2.9	 1.4			    

Neoadjuvant chemotherapy, %	 43.9	 38.2	 46.6	 0.42

Neoadjuvant chemo period (days)	 44.8	 55.3	 41.2	 0.55

End of neoadjuvant chemo 	 54.4	 57.9	 53.2	 0.69 
to surgery date (days)	

Adjuvant chemotherapy, %	 16.8	 20.6	 15.1	 0.47

Adjuvant chemo period (days)	 105.5	 158	 68	 0.28

End of surgery to adjuvant 	 191.2	 278	 129.1	 0.29 
chemo start date (days)	

Highest Clavien-Dindo score, %				    0.45
     Zero	 36.5	 35.3	 36.9	  
     I&II	 45.8	 52.9	 42.5	  
     III-V	 17.8	 11.8	 20.6			    

Superficial wound infection, %	 10.4	 8.8	 11.2	 0.72

Superficial skin dehiscence,%	 14.0	 8.8	 16.4	 0.29

Facial dehiscence, % 	 4.7	 5.8	 4.1	 0.69

Discharge Location, %				    0.34
     Home	 76.6	 82.4	 73.9	  
     Rehab	 23.4	 17.7	 26		

Average follow up time (years)	 3.4	 3.4	 3.4	 0.93

operative repair.  After multivariate adjustment, no 
patient characteristics were significantly associated 
with ventral hernia development.  The c-statistic for 
this model was 0.73.  Fifty percent of ventral hernias 
were identified 1.6 years from surgery, while 75% were 
identified 2.3 years after cystectomy. 

The 15% random sample of parastomal hernias 
showed that 27% of hernias were primarily fat-
containing compared to 73% being primarily bowel-
containing.  All re-sampled parastomal hernias were 
located through both an anterior and posterior fascial 
defects. 
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TABLE 2.  Secondary outcomes by parastomal hernia status  
	 		   
	 Overall	 No parastomal hernia	 Parastomal hernia	 p value
		  31.8 (n = 34)	 68.2% (n = 73)

Symptomatic parastomal Hernia (%)	 27.2	 0	 40.6	

Ventral hernia (%)	 45.8	 41.2	 53.4	 0.24

Symptomatic ventral hernia (%)	 14.7	 14.7	 14.7	 1

Parastomal hernia repair (%)	 8.6	 0	 12.5	

Ventral hernia repair (%)	 5.7	 6.1	 5.6	 0.92

Mortality (%)	 21.5	 8.8	 27.4	 0.03

TABLE 3. Adjusted multiple logistic regression analysis displaying risk factors for parastomal hernia development  
	 		   
 		               95% CI	
 	 Odds ratio	 Lower	 Upper	 p value		
Postop BMI - 6 months				     
     < 20	 Ref			    
     > 20 to <= 25	 2.4	 0.16	 35.8	 0.54
     > 25 to <= 30	 13.7	 0.94	 200.6	 0.06
     > 30	 21.8	 1.6	 305.2	 0.02		   

TNM staging				     
     Stage 0	 Ref			    
     Stage I & II	 0.76	 0.21	 2.7	 0.67
     Stage III & IV	 18	 2.1	 157.5	 0.01

Surgeon	 Ref (Surgeon #1)			    
     Surgeon #2	 0.26	 0.08	 0.81	 0.02
     Other Surgeons (#3 & #4)	 0.11	 0.02	 0.66	 0.02

Smoking history	 2.4	 0.65	 8.59	 0.19

Charlson Comorbidity score	 º1.1	 0.87	 1.2	 0.2

Receipt of neoadjuvant chemotherapy	 1.9	 0.62	 5.77	 0.26

Receipt of adjuvant chemotherapy	 0.05	 0.01	 0.48	 0.01

Discussion

In this retrospective cohort study, we observed a 
parastomal hernia rate of 68.2% in bladder cancer 
patients who underwent cystectomy with ileal 
conduit urinary diversion.  Approximately 40% of 
these hernias were symptomatic and 12.5% were 
subsequently corrected with operative repair.  The 
majority of parastomal hernias (75%) were present on 
postoperative cross-sectional imaging obtained within 
2 years of cystectomy.  Postoperative BMI > 30 kg/m2 

and stage III or IV bladder cancer were significant risk 
factors for parastomal hernia development. 

Ileal conduit urinary diversion was established as a 
standard surgical technique by Bricker in 1950.14  In 1975, 
Marshall et al published one of the first studies describing 
parastomal hernias in patients with ileal conduits.  In this 
study, the authors reported a clinical hernia rate of 4.5% 
and discussed options for management, including in situ 
and translocation stoma repairs.15  With improvements 
in survival, imaging, and disease follow up practices, 
parastomal hernias are currently estimated to occur in 
17%-65% of bladder cancer patients after cysectomy.5,6  
Prior research has shown that 23%-50% of bladder cancer 
patients will have radiographic evidence of a parastomal 
hernia 2 years after cystectomy.16,17 

Rezaee ET AL.
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We observed a higher rate (68.2%) of parastomal 
hernias with 75% identified on imaging obtained 
within 2 years of cystectomy.  The higher hernia rate 
and faster time to hernia development observed in our 
study may be explained by our rural study population 
and lengthy follow up period.  Rural patients face 
unique barriers to postoperative care, including travel 
distance, limited home health services, and social and 
financial pressures resulting in early return to activity 
and work.18  These burdens may accelerate time to 
hernia development in certain high-risk patients.  In 
addition, our follow up period was greater than 9 years 
for some patients, which increases the likelihood of 
identifying a hernia given the extended surveillance 
period.  

In 2014, Donahue et al examined risk factors for 
parastomal hernia development in 433 patients who 
underwent open radical cystectomy.  The authors 
found that female gender, higher BMI and lower 
preoperative albumin were significantly associated 
with parastomal hernias.16  Similarly, Liu et al identified 
prior history of exploratory laparotomy and obesity 
as risk factors for parastomal hernia development.19  
Later in 2018, Hussein et al evaluated risk factors 
for hernia development in 383 robotic cystectomies.  
Longer operative time, larger fascial defect, and 
lower postoperative glomerular filtration rate were 
significantly associated with parastomal hernias in 
this cohort.17  Similar to the above studies, we found 
that obesity or a BMI > 30 kg/m2 was a significant risk 
factor for parastomal hernia development.  We also 
identified stage III or IV bladder cancer as a risk factor.  
Higher stage bladder cancer is associated with greater 
morbidity, mortality, receipt of chemotherapy, as well 

as declining nutritional and functional status.20  As 
such, the consequences of having later stage bladder 
cancer may explain why these patients are at increased 
risk of parastomal hernia development. 

Interestingly, total parenteral nutrition, nasogastric 
tube placement, length of stay, and postoperative 
complications were not associated with parastomal 
hernias in our study.  This may suggest that a patient’s 
immediate postoperative course does not significantly 
influence future parastomal hernia development.  
However, we did not evaluate all perioperative factors 
including the role of enhanced recovery pathways after 
surgery (ERAS) in cystectomy.  ERAS promotes goal-
directed fluid management, prevention of nausea/
vomiting, and early oral nutrition, ambulation, and 
hospital discharge.21  At this point, it’s unclear how 
ERAS may impact hernia development; different 
components of ERAS may actually have opposing 
effects on parastomal hernia risk.  Similarly, the role of 
preoperative and postoperative stoma therapy needs 
to be evaluated.

Unlike prior published studies, we found that 
surgeon and receipt of adjuvant chemotherapy were 
protective against parastomal hernias.  It’s unclear 
why differences were observed between surgeons, but 
this may be explained by surgical technique, resident 
involvement, or other unmeasured variables.  Of note, 
all surgeons (n = 4) were interviewed and reported 
constructing ileal conduits in a similar fashion in 
regards to approach, suture material, and stoma 
location.  In brief, a cruciate incision was made in the 
anterior rectus fascia, the rectus muscle belly was split, 
and an opening in the abdominal wall large enough 
to accommodate two finger-breaths was created to 
deliver the ileal conduit to the abdominal skin.  Tacking 
sutures were not placed to fix ileal conduits to the fasica.  
A similar method was used for robotic cystectomies, 
as all diversions were performed in an open manner.  
Surgeons were a mix of fellowship trained urologic 
oncologists and reconstruction specialists.  In addition, 
receipt of adjuvant chemotherapy would typically 
be suspected to increase parastomal hernia risk.  
However, candidates for adjuvant chemotherapy can 
be “healthier” bladder cancer patients without clinical 
contraindications (e.g. renal function) effecting their 
candidacy for adjuvant chemotherapy.22 

Ventral hernias after cystectomy are also not well 
understood.  In 2018, Edwards et al examined the 
incidence of incisional hernias after cystectomy in 469 
patients.  The authors observed an incisional hernia 
and hernia repair rate of 14.3% and 9.0%, respectively.23  
Despite investigating a number of patient and clinical 
factors, only supraumbilical diastasis width was 

Figure 2. Kaplan-Meier curve displaying time-to-
parastomal hernia development.
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an independent predictor of incisional hernia in 
cystectomy patients.23  We observed a much larger 
ventral hernia rate (49.5%), while only 5.7% of our 
patients underwent operative repair.  The large 
difference in hernia rates may be partially explained 
by our inclusion of umbilical hernias, as well as not 
comparing preoperative to postoperative imaging 
to identify existing hernias.  However, similar to 
Edwards et al, although greater BMI was associated 
with ventral hernia development in our univariate 
analysis, no patient factors were significant in our 
multivariate analysis.  Thus, further research is needed 
to better understand ventral hernia development after 
cystectomy.  Of note, ventral fascia closure technique 
varied over the course of our study.  The most common 
fascial closure techniques consisted of using two 
looped 0 or #1 PDS sutures or two 1-0 prolene sutures 
(with or without interrupted reinforcing vicryl sutures) 
placed in a running fashion.

Mortality was significantly higher among patients 
who development parastomal hernias compared 
to those who did not (27.4% versus 8.8%, p = 0.03).  
Increased mortality in the parastomal hernia group 
may be due to complications related to the hernia or 
the fact that many of these patients had a later stage 
bladder cancer.  However, the mortality rate may also 
be artificially inflated in this group as patients who had 
more complete surveillance imaging also were more 
likely have mortality data available.  

The retrospective design, moderate sample size, 
and homogenous patient population (e.g. 100% 
Caucasian) may limit the generalizability of our 
findings.  In addition, given that DHMC is a rural, 
tertiary medical center, many patients travel long 
distances for their urologic care.  As a consequence, 
many patients obtain surveillance imaging at local, 
remote hospitals for their convenience.  Unfortunately, 
the quality and accessibility of images performed at 
these hospitals is varied, which may have influenced 
our results to a small degree.  In addition, all patients 
in our study underwent prone cross-sectional 
imaging.  Prior research has demonstrated that up to 
15% of parastomal hernias may be missed on supine 
imaging, but identified when a patient is in the prone 
position.24  As such, our study may somewhat under-
estimate the true prevalence of parastomal hernias 
among cystectomy patients.  Oppositely, our exclusion 
criteria that required patients to have cross-sectional 
imaging at greater than or equal to 1.5 years after 
cystectomy to qualify as not having a parastomal 
hernia may have over-estimated our parastomal 
hernia rate.  However, half of parastomal hernias in 
our cohort were visualized 1.3 years after surgery, 

suggesting that the non-formation of a parastomal 
hernia cannot be accurately assessed with short term 
follow up.  The primary strengths of our study include 
a comprehensive assessment of patient and clinical 
risk factors for hernia development and standardized 
review strategy with quality assurance practices. 

The incidence of parastomal hernia repair is 
increasing nationwide and only half of patients who 
develop this type of hernia will undergo repair.25  
Unfortunately, parastomal hernia repair is frequently 
unsuccessful with up to 17% of patients experiencing a 
recurrence.26  Amongst colorectal surgeons, parastomal 
hernia management has shifted from repair to 
prevention.  In fact, prophylactic mesh placement is 
now recommended by the European Hernia Society to 
prevent parastomal hernia after colostomy creation.8  
Parastomal hernia prevention in bladder cancer patients 
who undergo cystectomy with ileal conduit urinary 
diversion is a novel concept that has been proposed, 
but which has not yet been rigorously evaluated.5,27,28  
Surgical techniques, such as anterior fascial fixation, 
to prevent parastomal hernia development have 
been attempted, but have proven ineffective to 
date.29  Our findings support the need for parastomal 
hernia prevention strategies and provides additional 
information that will be useful in designing future trials 
to assess these interventions.  In regards to prophylactic 
mesh placement, trials are needed to examine the 
efficacy, safety (i.e. erosion, infection risk), effectiveness, 
and patient-reported outcomes associated with this 
intervention in the cystectomy population.  

Conclusion

Parastomal hernias were present in 68.2% of bladder 
cancer patients who underwent cystectomy with ileal 
conduit urinary diversion.  Greater postoperative BMI 
and bladder cancer stage were significant risk factors 
for parastomal hernia development.  On cross-sectional 
imaging, 75% of parastomal hernias were evident by 2 
years after cystectomy.  Significant opportunity exists 
to reduce morbidity associated with parastomal hernias 
amongst bladder cancer patients.  Rigorous prospective 
clinical trials to evaluate parastomal hernia prevention 
strategies are needed in this population. 
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