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ABSTRACT

Introduction: Parastomal hernias are a common complication of ileostomy and colostomy 
creation. Most are managed non-operatively, but some require surgery because of progressive 
symptoms and obstruction. Porcine urinary bladder matrix (UBM), utilized in many hernia 
applications, serves as an effective biologically-derived extracellular matrix scaffold and 
facilitates a favorable remodeling response with restoration of site-appropriate tissue. 
Case Series: Herein, eight cases are presented which describe four different techniques of 
parastomal hernia repair utilizing porcine UBM. In four cases, repair was performed through open 
laparotomy; the remaining four were performed laparoscopically. All repairs were reinforced 
with porcine UBM. Median duration of follow-up is 23 months. 
Conclusion: Surgeons may safely employ open and laparoscopic techniques for successful 
repair of parastomal hernias.  In this series of eight cases, repairs with porcine UBM devices 
have proven durable at two years of follow-up and may serve as an alternative to synthetic 
mesh.
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AbstrAct

Introduction: Parastomal hernias are a common 
complication of ileostomy and colostomy 
creation. Most are managed non-operatively, 
but some require surgery because of progressive 
symptoms and obstruction. Porcine urinary 
bladder matrix (UbM), utilized in many hernia 
applications, serves as an effective biologically-
derived extracellular matrix scaffold and 
facilitates a favorable remodeling response 
with restoration of site-appropriate tissue. case 
series: Herein, eight cases are presented which 
describe four different techniques of parastomal 
hernia repair utilizing porcine UbM.  In four 
cases, repair was performed through open 
laparotomy; the remaining four were performed 
laparoscopically. All repairs were reinforced 
with porcine UbM. Median duration of follow-
up is 23 months. conclusion: surgeons may 
safely employ open and laparoscopic techniques 
for successful repair of parastomal hernias.  In 
this series of eight cases, repairs with porcine 
UbM devices have proven durable at two years 
of follow-up and may serve as an alternative to 
synthetic mesh. 
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INtrODUctION

Parastomal hernias are a common late complication 
of ileostomy and colostomy creation. Most are managed 
non-operatively, but some require surgery because of 
progressive symptoms and obstruction. Synthetic mesh 
reinforcement results in a lower rate of hernia recurrence 
than native tissue repair alone [1–5]. Biologically-derived 
materials, proposed as an alternative to minimize synthetic 
mesh-related complications of erosion and infection, have 
previously been utilized for parastomal hernia repairs [6–
9]. MatriStem® is a unique biologically-derived material, 
which consists of the epithelial basement membrane and 
lamina propria of the porcine urinary bladder, referred 
to as urinary bladder matrix (UBM), (MatriStem® 
Surgical Matrix Thick, ACell® Inc., Columbia, MD). 
After decellularization, it retains a diverse biochemical 
composition, an architecture that is similar to the normal 
tissue, and robust mechanical behavior [10, 11]. UBM 
has shown effectiveness in animal studies and human 
clinical use for management of complex wounds and 
reinforcement of surgically repaired soft tissue with 
connective tissue remodeling in anatomic settings as 
diverse as esophageal, urinary bladder, body wall, and 
hernia repair [12–14], but it has not yet been reported for 
reinforcement in human parastomal hernia repairs.
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cAsE sErIEs

case 1 
A 55-year-old male presented with an increasingly 

symptomatic parastomal hernia and a concomitant 
midline incisional hernia. A midline laparotomy was 
performed and both the parastomal and midline 
incisional hernias were repaired utilizing primary fascial 
approximation with absorbable suture followed by 
reinforcement with a 16x20 cm intraperitoneal keyhole 
graft (MatriStem Surgical Matrix Thick). The generous 
fascial hernia defect was closed primarily with heavy 
absorbable sutures. The UBM material was secured 
with an absorbable fixation device (SecureStrap Tacker, 
Ethicon Corp.) and absorbable sutures (Figures 1 and 2).

case 2 
A 56-year-old male was presented with a permanent 

colostomy developed worsening symptoms and 
underwent repair of an enlarging parastomal hernia. 
The repair was performed with an open technique via 
a midline incision. After adhesiolysis and reduction of 
the hernia contents of omentum and bowel, the fascial 
defect was approximated with absorbable sutures and 
reinforced with 16x20 cm MatriStem Surgical Matrix 
Thick in an intraperitoneal position (Figure 3).

case 3 
A 68-year-old female was presented with a history of 

both chronic renal failure and chronic liver disease. The 
patient had a permanent ileostomy related to Crohn’s 
disease. She developed worsening symptoms after a long-
period of observation and use of a binder for a parastomal 
hernia. She underwent open repair. At surgery, a 
technique was selected that involved takedown of the 
ileostomy, component separation dissection, placement 
of a reinforcement graft in the retro rectus position, and 
re-creation of the ileostomy through the same aperture 

and through the graft. Her recovery was notable for a slow 
restoration of full physical function related to her chronic 
medical conditions, and somewhat prolonged drainage 
of serous fluid for three weeks. No specific complications 
occurred, and she went on to recover uneventfully and 
has had no recurrence of the hernia and no recurrent 
obstructive symptoms.

case 4
A 43-year-old female with a prior history or rectal 

carcinoma and a permanent colostomy developed a 
worsening hernia protuberance and progressed to 
obstructive symptoms and unremitting pain. The skin 
and soft tissue protuberance was pronounced and 
created notable abdominal wall asymmetry (Figure 4). 
The paracolostomy hernia was reduced and repaired 
with a technique involving excision of the redundant skin 
and soft tissues, primary closure of the fascial defect, 
reinforcement with 10x20 cm MatriStem Surgical Matrix 
Thick device, and relocation of the colostomy to the 
contralateral abdominal wall (Figure 5).

case 5 
A 67-year-old female was presented with a permanent 

ileostomy related to Crohn’s disease developed increasing 
pain and an enlarging hernia. She underwent an open 

Figure 1: Keyhole configuration of UBM material.

Figure 2: Completed repair after open technique with keyhole 
UBM intraperitoneal.
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repair with intraperitoneal placement of a keyhole 20x10 
cm MatriStem Surgical Matrix Thick. She did well initially, 
but gradually developed a stricture over six months of 
follow-up. The stricture was treated with surgical fascial 
release revision via a circumstomal incision, and she has 
recovered uneventfully with no recurrence of the stricture 
or the hernia thereafter.

case 6
A 59-year-old male presented with increasing 

symptoms of pain and bulge that underwent a laparoscopic 
adhesiolysis with reduction of chronically incarcerated 
bowel from the hernia defect. The keyhole intraperitoneal 
10x20 cm MatriStem Surgical Matrix Thick device was 
placed after approximation of the fascial defect with 
absorbable suture, secured with transfascial absorbable 
sutures and the absorbable fixation device (SecureStrap).

case 7
A 72-year-old female, presented with coronary 

artery disease, morbid obesity, and COPD on home 
oxygen, had a permanent colostomy and an enlarging 
parastomal hernia was observed non-operatively for 
more than two years before she developed increasingly 
severe pain. She underwent a laparoscopic repair, which 
required a careful lysis of adhesions followed by primary 
approximation of the fascial defect. Reinforcement was 
performed with placement of a 16x20 cm graft cut with 
a keyhole for the colostomy. It was anchored with both 
transfascial absorbable sutures and absorbable fixation. 
She recovered uneventfully from surgery, and she has 
experienced no further recurrence or complication.

Figure 3: Placing UBM graft in subfascial position as an 
intraperitoneal repair.

Figure 4: Large parastomal hernia with surrounding pannus.

Figure 5:  Completed repair after relocation of colostomy and 
removal of soft tissues.
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case 8
A 42-year-old female was referred for increasing 

pain around her permanent colostomy. Several years 
previously, she had undergone a laparoscopic repair of 
the parastomal hernia with placement of synthetic mesh 
material. A laparoscopic repair was performed, and 
a long segment of colon was reduced from within the 
hernia sac in the abdominal wall. The hernia defect was 
approximated with heavy absorbable sutures. The repair 
was then reinforced with 20x10 cm graft secured with 
transfascial anchoring sutures and absorbable fixation 
tacks. She recovered uneventfully and has experienced 
no recurrence (Figures 6 and 7).

Detailed information regarding individual patients 
is given in Table 1. In each of the eight cases presented, 
the hernia was diagnosed and initially managed non-
operatively for an average of 1.5 years. Increased pain 
and bulge, or symptoms of intestinal obstruction were 
the indications for surgical repair. The average BMI of 
the eight patients at the time of surgery was 32 kg/m2. 
Open repair was performed in five cases utilizing primary 
fascial repair followed by xenograft device placement 
(MatriStem Surgical Matrix Thick, ACell Inc., Columbia, 
MD). One of the open repair cases utilized a component 

separation technique and placement of the xenograft 
device in the retrorectus position. In the other cases, the 
xenograft device was placed in the intraperitoneal position 
within the abdominal cavity. One case was repaired with 
relocation of the colostomy to the contralateral side of 
the abdominal wall to facilitate excision of the excess 
soft tissue and achieve a satisfactory surgical repair 
of the hernia. The final three cases were performed 
laparoscopically, with intraperitoneal placement of a 
keyhole-shaped hernia device. Each repair was successful. 
One late stricture required surgical revision six months 
following an open repair of an obstructing parastomal 
hernia around a Brooke ileostomy in a Crohn’s patient. 
No other complications occurred. Each patient has an 
intact repair at a median of 23 months of follow-up.

DIscUssION

Parastomal hernias are a common problem that can 
develop after ileostomy or colostomy creation [15]. A 
minority of such cases progress to involve increasing pain 
or obstruction and require surgical repair. There is no 
consensus on a single best method for parastomal hernia 
repair [2, 3, 5, 8, 16, 17]. The cases presented in this series 
represent the heterogeneous nature of the disease, and 
the spectrum of surgical approaches. In this case series, 
four different techniques were utilized based on the 
clinical assessment of the abdominal wall, the expected 
scar tissue present, and the clinical assessment of how to 
optimally repair the hernia and resolve the symptoms. 
Five open surgical repairs were performed with primary 
closure of the defect and intraperitoneal placement of a 
keyhole xenograft device, one of which involved repair 
of a concomitant incisional hernia. Similar simultaneous 
repair of midline incisional hernia and parastomal 
hernia with xenograft reinforcement and retro rectus 
reconstruction has been previously reported [8]. In one 
case, the ileostomy was taken down and a component 
separation technique was utilized with placement of the 
UBM in a retro rectus position. In one case, the colostomy 
was relocated to the opposite side, and open repair was 
performed that involved removal of excess skin and 
soft tissue. In three cases, a laparoscopic repair was 
performed with closure of the fascial defect, placement 
of an intraperitoneal keyhole hernia device, and fixation 
using transfascial sutures and an absorbable fixation 
tacking device.

Biologically-derived materials have previously been 
utilized for parastomal hernia repairs [6–9]. Parastomal 
hernia prevention techniques by placement of synthetic 
or biologically-derived mesh have also been previously 
reported [1, 4]. A rationale for utilizing biologically-
derived grafts is the potentially lower rate of mesh 
erosion and mesh infection [6, 7]. MatriStem surgical 
matrix devices employ UBM which retains an intact 
epithelial basement membrane on one surface and 
a lamina propria layer on the opposite surface. The 
material has been utilized widely in hernia repair and 

Figure 6: Placing transfascial sutures to anchor new graft. Old 
mesh and previous metallic tacks visible.

Figure 7: Completed laparoscopic repair of recurrent parastomal 
hernia.
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pelvic floor reconstruction and facilitates the deposition 
of site-appropriate tissue by the body.

Mesh infection remains a reported late complication 
of parastomal hernia repair reinforced with synthetic 
mesh, including PTFE [2, 5, 9]. Hansson’s review and 
meta-analysis reported a mesh infection risk of 3% in 
median follow-up time of 27 months, although only 
studies with more than 12 months of follow-up were 
included in the meta-analysis [17]. Synthetic mesh 
repairs have been found to offer superior rates of 
durability when compared to primary sutured repair, 
but have not been measured against biologically-derived 
graft repairs. In a randomized controlled prospective 
trial comparing primary repair for parastomal hernias 
to primary repair with reinforcement with a synthetic 
mesh, use of mesh was found to significantly reduce the 
rate of recurrent hernias over native tissue repair alone 
[1]. The durability of urinary bladder matrix has not been 
compared to synthetic mesh, so it is unknown whether 
a lower potential graft erosion risk and infection rate of 
the UBM would be realized, or whether a corresponding 
higher rate of recurrence might result from the change 
to this biologically-derived material. However, the results 
of the current case series suggest that further study of 
UBM devices for reinforcement of parastomal hernias is 
warranted.

Recurrence of parastomal hernia is not uncommon. A 
recurrence rate of 10.8% was reported in a review of 174 
cases of parastomal hernia repair reported by Helgstrand 
[15]. Published uncontrolled studies on laparoscopic 
and open repairs show favorable results with a trend 
towards fewer recurrences and less complications with 
a laparoscopic approach [17]. When technically 
feasible, a laparoscopic repair technique offers the 
possibility of a less invasive surgical intervention. The 

technique frequently requires a meticulous laparoscopic 
adhesiolysis, which carries a risk of enterotomy. For 
high-risk individuals with comorbid conditions such 
as cardiac and pulmonary disease, and morbid obesity, 
the laparoscopic repair may offer safety advantages. In 
recent years, several authors have described techniques 
for laparoscopic parastomal hernia repair with either 
a keyhole or a Sugarbaker technique [2, 5]. In a review 
and meta-analysis published in 2012, Hansson et al. 
reported superior results with the Sugarbaker technique 
in comparison to the keyhole technique utilized in 
this series [17]. Undoubtedly, there are cases in which 
laparoscopic approach may not be feasible, due primarily 
to extensive previous surgery and the density of intra-
abdominal adhesions.

A large review of the risks of morbidity, mortality, and 
recurrence after parastomal hernia repairs demonstrated 
that emergency repairs were associated with higher 
postoperative complications and mortality risk. One 
could argue that a judicious approach to timing of surgery 
that seeks to avoid such emergency repairs might offer the 
lowest risk of postoperative complications and mortality 
[16].

cONcLUsION

This is the first reported experience of parastomal 
hernia repair with urinary bladder matrix devices. At two 
years of follow-up, there have been no recurrences. Future 
investigation and long-term follow-up will determine 
whether MatriStem Surgical Matrix devices offer the 
potential for hernia repair reinforcement that minimizes 
the risk of erosion or graft infection while minimizing 
hernia recurrence.  

Table 1: Patient information.

case time (Diagnosis to 
repair, months)

Ostomy recurrent 
Hernia

bMI (Kg/
m2)

technique complication Follow-up 
(months)

1 12 C N 40 O/IP None 37

2 24 C N 32 O None 36

3 36 I N 24 O/CS None 30

4 5 I N 25 O/R None 14

5 18 C N 31 O Stricture 24

6 9 C N 42 L None 16

7 48 C Y 26 L None 11

8 26 C N 38 L None 18

Abbreviations: C Colostomy, I Ileostomy, O Open, L Laparoscopic, IP Intraperitoneal, CS Component Separation, R Relocation of 
the ostomy
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