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Repair

Isaac Seow-En, Yuan-Yao Tsai, 
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�Introduction

Parastomal hernia is an incisional hernia result-
ing from an abdominal wall stoma creation [1]. 
The published incidence of parastomal hernia 
varies widely, with 2–28% and 4–48% affecting 
end ileostomies and end colostomies, respec-
tively, depending on the severity of the hernia, 
method of diagnosis, and the duration of fol-
low-up [2]. Loop stomas have a much lower 
incidence of parastomal herniation, as these 
tend to be reversed before a hernia can develop. 
The risk of herniation is cumulative with time 
but appears to be highest within 2  years of 
ostomy formation. Most patients are asymp-
tomatic or have mild complaints such as inter-
mittent discomfort or sporadic obstructive 
symptoms, but many eventually have symptoms 

significant enough to warrant surgical interven-
tion, including incarceration, strangulation, and 
perforation. The bulging around the stoma can 
also cause result in difficulty applying the 
stoma appliance, resulting in leakage and skin 
irritation [2].

As with other types of incisional hernia, risk 
factors associated with parastomal hernia develop-
ment can be categorized into patient- or technique-
related. Patient factors include underlying 
comorbid conditions which raise intra-abdominal 
pressure, adversely affect wound healing and 
nutrition, or predispose to wound infection. 
Obesity with a BMI ≥  25  kg/m2 has also been 
found to be an independent risk factor [3].

Surgery-related or technical factors include 
the site of stoma creation, the size of the tre-
phine, intraperitoneal versus extraperitoneal 
route, and the prophylactic use of a mesh. It is 
a common belief that stomas formed through 
the rectus abdominis muscle have lower hernia 
rates than those formed lateral to the muscle. 
However, a 2003 review [2] observed that only 
one study [4] out of six comparing the two 
approaches found any significant benefit in the 
transrectus positioning. A 2019 Cochrane 
review similarly could not demonstrate a lower 
rate of hernia if the stoma were placed through 
versus lateral to the rectus muscle [5]. It is 
noteworthy that another recent meta-analysis 
showed a significantly reduced incidence of 
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parastomal herniation with preoperative stoma 
site marking, which the authors suggested was 
a result of transrectus ostomy creation [6]. The 
ideal trephine size is not yet established, 
although an increased risk of herniation has 
been associated with a defect of 3  cm and 
above [7, 8].

The extraperitoneal technique of end stoma 
creation, described by Goligher in 1958, was 
devised to reduce small bowel internal hernia-
tion into the lateral peritoneal space [9]. This 
method was also found in a 2016 meta-analysis 
to have a significantly lower rate of parastomal 
herniation compared to the transperitoneal 
approach (6% vs 18%) as well as stomal pro-
lapse rate (1% vs 7%) [10]. Similar benefits 
were reported with the “Goligher method” fol-
lowing a laparoscopic approach to bowel resec-
tion and stoma formation [11]. Many recent 
studies have also evaluated the utility of prophy-
lactic mesh placement, either biologic or syn-
thetic, at the time of permanent ostomy creation. 
A 2018 Cochrane meta-analysis of 10 random-
ized controlled trials with 944 patients looked at 
mesh placement for prevention of parastomal 
herniation [12]. Seven of these trials described 
an open sublay and three a laparoscopic intra-
peritoneal onlay method, of which the most 
recent [13] employed a laparoscopic modified 
Sugarbaker technique. The authors found that 
using a prophylactic mesh halved the incidence 
of hernia (41% vs. 22%) without increasing 
stoma-related infection rates, although the over-
all quality of evidence was low due to a high 
degree of clinical heterogeneity [12]. The 2018 
European Hernia Society guidelines strongly 
recommend the use of a prophylactic nonab-
sorbable mesh upon the construction of an end 
colostomy [14].

The transrectus, transperitoneal route without 
the use of mesh prophylaxis is still a popular 
approach for end ostomy creation, and parasto-
mal herniation remains a common complication. 
There are several different approaches to surgical 
repair of parastomal hernias. In this chapter, we 
evaluate the various methods with a focus on 
laparoscopic repair.

�Indications

The best remedy for parastomal hernia is to 
reverse the stoma and restore intestinal continu-
ity. This option may not be always possible, as in 
the case of an abdominoperineal resection. In our 
practice, end colostomies following abdomino-
perineal resections complicated by symptomatic 
parastomal hernias is the most common indica-
tion for surgery. Patients with bothersome symp-
toms, cosmetic concerns, or emergency 
indications should undergo surgical intervention. 
Based on current evidence no recommendation 
can be made for operative repair over regular 
observation for asymptomatic patients or those 
with mild complaints [14]. Support garments 
may improve some symptoms.

�Surgical Approach

Options for surgical repair of parastomal hernias 
include local suture repair, stoma relocation, and 
various forms of mesh repair. Suture repair is the 
easiest method and avoids a repeat laparotomy or 
laparoscopy. After parastomal incision and her-
nia sac reduction, the fascial opening is narrowed 
using absorbable or nonabsorbable sutures. Of all 
methods, direct suture repair has the highest rate 
of hernia recurrence ranging from 46 to 100% 
[2], with an overall morbidity and infection rate 
of 23% and 12%, respectively [15]. Despite this, 
direct repair may have a role in selected emer-
gency cases or frail patients who are unable to 
tolerate more major surgery. Stoma relocation 
involves resiting the stoma to a new position on 
the abdominal wall. While this has a lower recur-
rence rate (0–76%) than direct tissue repair [2], it 
is inferior to mesh repair and should only be used 
if the existing stoma site is unsatisfactory.

Mesh repair can be onlay (fixation onto the 
fascia of the anterior rectus sheath and aponeuro-
sis of the external oblique muscle), retromuscular 
sublay (dorsal to the rectus muscle and anterior to 
the posterior rectus sheath), or intraperitoneal 
(intra-abdominal fixation onto the peritoneum) 
[14]. Two common methods are used for intra-
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peritoneal prosthesis placement, the Sugarbaker 
technique, first described in 1985 [16], and the 
keyhole technique. A third method, the sandwich 
technique, involves a combination of both meth-
ods and uses two meshes. In a 2012 review, recur-
rence rates for mesh repair ranged from 7 to 17% 
and did not differ significantly between the dif-
ferent methods when open surgery was per-
formed [15]. Overall morbidity and mesh 
infection rates were low and comparable for each 
type of mesh repair.

Perhaps the success of laparoscopy for ven-
tral hernia repair has led to an increased uptake 
of the laparoscopic modality for parastomal her-
nia repair [17], with both having similar short-
term outcomes [18]. A 2013 retrospective 
review of more than 2000 patients, of which 
10% were performed by laparoscopy, showed 
that the minimally invasive approach was asso-
ciated with a shorter operating time, decreased 
length of hospital stay, lower risk of morbidity, 
and lower risk of surgical site infection, follow-
ing adjustment for all potential confounders 
including age, gender, ASA score, emergency or 
elective surgery, hernia type, and wound class 
[19]. Interestingly, while the intraperitoneal 
mesh techniques have similar recurrence rates 
when performed via open surgery, using lapa-
roscopy the same meta-analysis reported the 
modified Sugarbaker approach having a signifi-
cantly lower recurrence rate than the keyhole 
method [15]. Moreover, the laparoscopic sand-
wich method showed promising initial results 
[20] but requires further evaluation before rou-
tine use can be recommended [14].

�OT Setup

Schematic of the operating setup and port posi-
tioning for repair of parastomal herniation of an 
end colostomy following abdominoperineal 
resection is shown in Fig. 1. The patient is placed 
supine. A 12 mm camera trocar is placed under 
direct vision at the right flank to avoid adhesions 
from previous midline surgery. Two 5 mm work-
ing trocars are placed at the right abdomen. 
Prophylactic intravenous antibiotics are given at 
anesthetic induction.

�Surgical Technique

Essential steps and technique
	1.	 Adhesiolysis
	2.	 Reduction of the hernia sac contents
	3.	 Placement and fixation of the prosthesis

Following laparoscopic entry, adequate adhe-
siolysis and careful reduction of hernia sac con-
tents are performed as per usual. The fascial defect 
should be clearly seen by the end of this process 
(Fig. 2). The keyhole technique uses a slit mesh 
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Fig. 1  Schematic of the operating setup and port placement 
for repair of a right lower quadrant parastomal hernia. The 
12 mm camera port can be placed at either of the two supe-
rior “x” markings with 5 mm ports placed at the other two

Fig. 2  Fascial defect and proximal bowel limb clearly 
seen following reduction of hernia sac and adequate 
adhesiolysis

Laparoscopic Parastomal Hernia Repair
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with a 2–3 cm “keyhole” cut-out to allow passage 
of the bowel while covering the entire fascial 
defect. There is a risk of bowel obstruction if too 
small a keyhole is made and risk of hernia recur-
rence if the keyhole is too large. The Sugarbaker 
technique is more easily accomplished by securing 
a piece of non-slit mesh over the entire fascial 
defect. We favor the latter technique, for its rela-
tive simplicity and lower recurrence rates.

In the Modified Sugarbaker method, the proxi-
mal bowel is anchored using Ethibond 2–0 to the 
peritoneum lateral to the hernial defect at two 
points (Fig. 3). The fascial defect can be accurately 
measured using a ruler (Fig. 4) to assist in prepara-
tion of the mesh. We use a Bard™ Composix™ 
E/X mesh, which is comprised of a synthetic layer 
of polypropylene, combined with a permanent 
barrier layer of expanded polytetrafluoroethylene 
(ePTFE) [21]. The mesh is first prepared exter-

nally. Appropriate mesh size is selected such that 
the fascial defect can be overlapped by 4–5 cm cir-
cumferentially after fixation [22]. A larger mesh 
can be chosen and trimmed if necessary. A length 
of Prolene 2–0 suture with a straight needle is 
anchored to the anticipated cranial end and another 
similar length anchored to the lateral aspect of the 
mesh, both on the synthetic side. The mesh is then 
tightly rolled up along with the attached straight 
needles and introduced into the abdomen through 
the 12 mm trocar.

Within the peritoneal cavity, the mesh can be 
unfurled and positioned with the synthetic sur-
face facing up. The straight needles are passed 
through the anterior abdominal wall at the corre-
sponding superior and lateral positions adjacent 
to the hernia defect (Fig. 5). The sutures are held 
with clamps and held taut; this two-point tempo-
rary fixation to the abdominal wall spreads the 

Fig. 3  The bowel limb is secured on either side to the peritoneum just lateral to the fascia defect

Fig. 4  The fascia defect is accurately measured to assist in mesh preparation
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Fig. 5  Prolene 2/0 with straight needles are anchored to the mesh and passed through the anterior abdominal wall at 
the 12 and 3 o’clock positions

Fig. 6  Once the trans-fascial sutures are held taut, the 
mesh can be appropriately positioned to facilitate subse-
quent fixation

mesh out over its intended position to facilitate 
tacking (Fig. 6). Next, the mesh is secured using 
a ProTack™ Fixation Device in a double crown 
fashion (Fig. 7) just beyond the fascial defect and 
a second layer at the outer periphery of the mesh. 
While applying the tacks laterally it is important 
not to injure the bowel. A reasonable amount of 
space is left to accommodate passage of stool 
through the lateralized bowel “mesh flap valve.” 
The trans-fascial Prolene 2–0 sutures can be cut 
externally, and the surgery is concluded.

The choice of mesh is an important consider-
ation. Synthetic uncoated meshes, such as poly-
propylene, should not be used for intraperitoneal 
repair as they are associated with a significant 
risk of adhesions and mesh erosion [15, 23]. 
Biologic meshes have been shown to have high 
recurrence rates of 16–90% [24]. Composite 
prostheses are the ideal design for intraperitoneal 
hernia repair as these meshes comprise of a per-
manent synthetic material for the parietal side to 
encourage adhesion formation and an adhesion 
barrier layer for contact with the visceral side 
[21]. The adhesion barriers can either be absorb-
able or permanent. Thus far, ePTFE mesh has 
been the popular choice for laparoscopic 
Sugarbaker repair [17]. The advantage of ePTFE 
is the microporous structure which prevents tis-
sue ingrowth into the prosthesis, with a low ten-
dency for developing adhesions [25].

Surgeons should also be aware of mesh 
shrinkage over time. Shrinkage of the mesh and 
enlargement of the central hole is likely the 
greatest contributing factor to the higher 
reported recurrence rate of the keyhole method 
compared to the Sugarbaker technique [15]. It 
is therefore essential to achieve good mesh 
positioning and adequate fascial overlap of the 
mesh circumferentially.
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Fig. 7  The mesh is secured using the double crown method. (left) The outer layer of tacks is applied leaving adequate 
space for the lateralized bowel. (right) The inner layer of tacks applied just beyond the fascial defect

�Complications and Management

A 2015 meta-analysis of laparoscopic parasto-
mal hernia repair studied 15 articles with 469 
patients [17]. The overall postoperative morbid-
ity rate was 1.8%, with no differences between 
techniques. The most common complication was 
surgical site infection in 3.8%, with mesh infec-
tion occurring in 1.7% and obstruction requiring 
reoperation in 1.7%. The overall recurrence rate 
using laparoscopy for hernia repair was 17%, 
with the laparoscopic modified Sugarbaker tech-
nique showing superior recurrence rates at 
almost one-third that of the keyhole approach 
(10% vs. 28%).

�Postoperative Care

The postoperative management of patients fol-
lowing parastomal hernia repair is similar to that 
of any incisional hernia repair. In general, no fur-
ther antibiotics are given beyond the induction 
dose unless significant bowel manipulation and 
adhesiolysis were performed. The patient is 
advised to avoid heavy lifting and strenuous 
activity for 4–6 weeks and modifiable risk factors 
which can contribute to hernia recurrences are 
controlled.

References

1.	Pearl RK.  Parastomal hernias. World J Surg. 
1989;13(5):569–72.

2.	Carne PWG, Robertson GM, Frizelle FA. Parastomal 
hernia. Br J Surg. 2003;90(7):784–93.

3.	Kojima K, Nakamura T, Sato T, Matsubara Y, Naito M, 
Yamashita K, Watanabe M. Risk factors for parasto-
mal hernia after abdominoperineal resection for rectal 
cancer. Asian J Endosc Surg. 2017;10(3):276–81.

4.	Sjödahl R, Anderberg B, Bolin T. Parastomal hernia 
in relation to site of the abdominal stoma. Br J Surg. 
1988;75(4):339–41.

5.	Hardt J, Meerpohl JJ, Metzendorf MI, Kienle P, 
Post S, Herrle F.  Lateral pararectal versus tran-
srectal stoma placement for prevention of para-
stomal herniation. Cochrane Database Syst Rev. 
2019;4(4):CD009487.

6.	Hsu MY, Lin JP, Hsu HH, Lai HL, Wu YL. Preoperative 
Stoma Site Marking Decreases Stoma and Peristomal 
Complications: A Meta-analysis. J Wound Ostomy 
Continence Nurs. 2020;47(3):249–56.

7.	Pilgrim CHC, McIntyre R, Bailey M.  Prospective 
audit of parastomal hernia: prevalence and 
associated comorbidities. Dis Colon Rectum. 
2010;53(1):71–6.

8.	Hotouras A, Murphy J, Thaha M, Chan CL. The per-
sistent challenge of parastomal herniation: a review 
of the literature and future developments. Color Dis. 
2013;15(5):e202–14.

9.	Goligher JC. Extraperitoneal colostomy or ileostomy. 
Br J Surg. 1958;46(196):97–103.

10.	Kroese LF, de Smet GHJ, Jeekel J, Kleinrensink GJ, 
Lange JF. Systematic Review and Meta-Analysis of 
Extraperitoneal Versus Transperitoneal Colostomy 

I. Seow-En et al.



495

for Preventing Parastomal Hernia. Dis Colon Rectum. 
2016;59(7):688–95.

11.	Hino H, Yamaguchi T, Kinugasa Y, Shiomi A, Kagawa 
H, Yamakawa Y, Numata M, Furutani A, Suzuki T, 
Torii K.  Relationship between stoma creation route 
for end colostomy and parastomal hernia devel-
opment after laparoscopic surgery. Surg Endosc. 
2017;31(4):1966–73.

12.	Jones HG, Rees M, Aboumarzouk OM, Brown J, 
Cragg J, Billings P, Carter B, Chandran P. Prosthetic 
mesh placement for the prevention of parasto-
mal herniation. Cochrane Database Syst Rev. 
2018;7(7):CD008905.

13.	López-Cano M, Serra-Aracil X, Mora L, Sánchez-
García JL, Jiménez-Gómez LM, Martí M, Vallribera 
F, Fraccalvieri D, Serracant A, Kreisler E, Biondo 
S, Espín E, Navarro-Soto S, Armengol-Carrasco 
M.  Preventing Parastomal Hernia Using a Modified 
Sugarbaker Technique With Composite Mesh 
During Laparoscopic Abdominoperineal Resection: 
A Randomized Controlled Trial. Ann Surg. 
2016;264(6):923–8.

14.	Antoniou SA, Agresta F, Alamino JMG, Berger 
D, Berrevoet F, Brandsma HT, Bury K, Conze J, 
Cuccurullo D, Dietz UA, Fortelny RH, Frei-Lanter 
C, Hansson B, Helgstrand F, Hotouras A, Jänes A, 
Kroese LF, Lambrecht JR, Kyle-Leinhase I, López-
Cano M, Maggiori L, Mandalà V, Miserez M, 
Montgomery A, Morales-Conde S, Prudhomme M, 
Rautio T, Smart N, Śmietański M, Szczepkowski M, 
Stabilini C, Muysoms FE. European Hernia Society 
guidelines on prevention and treatment of parasto-
mal hernias. Hernia. 2018;22(1):183–98. https://doi.
org/10.1007/s10029-017-1697-5.

15.	Hansson BME, Slater NJ, van der Velden AS, 
Groenewoud HMM, Buyne OR, de Hingh IHJT, 
Bleichrodt RP.  Surgical techniques for parastomal 
hernia repair: a systematic review of the literature. 
Ann Surg. 2012;255(4):685–95.

16.	Sugarbaker PH.  Peritoneal approach to prosthetic 
mesh repair of paraostomy hernias. Ann Surg. 
1985;201(3):344–6.

17.	DeAsis FJ, Lapin B, Gitelis ME, Ujiki MB. Current 
state of laparoscopic parastomal hernia repair: A meta-
analysis. World J Gastroenterol. 2015;21(28):8670–7.

18.	Levy S, Plymale MA, Miller MT, Davenport DL, 
Roth JS. Laparoscopic parastomal hernia repair: No 
different than a laparoscopic ventral hernia repair? 
Surg Endosc. 2016;30(4):1542–6.

19.	Halabi WJ, Jafari MD, Carmichael JC, Nguyen 
VQ, Mills S, Phelan M, Stamos MJ, Pigazzi 
A.  Laparoscopic versus open repair of parastomal 
hernias: an ACS-NSQIP analysis of short-term out-
comes. Surg Endosc. 2013;27(11):4067–72.

20.	Berger D, Bientzle M. Polyvinylidene fluoride: a suit-
able mesh material for laparoscopic incisional and 
parastomal hernia repair! A prospective, observational 
study with 344 patients. Hernia. 2009;13(2):167–72.

21.	Deeken CR, Faucher KM, Matthews BD. A review of 
the composition, characteristics, and effectiveness of 
barrier mesh prostheses utilized for laparoscopic ven-
tral hernia repair. Surg Endosc. 2012;26(2):566–75.

22.	Hansson BME, Morales-Conde S, Mussack T, 
Valdes J, Muysoms FE, Bleichrodt RP.  The lapa-
roscopic modified Sugarbaker technique is safe 
and has a low recurrence rate: a multicenter cohort 
study. Surg Endosc. 2013;27(2):494–500. https://doi.
org/10.1007/s00464-012-2464-4.

23.	Halm JA, de Wall LL, Steyerberg EW, Jeekel J, Lange 
JF. Intraperitoneal polypropylene mesh hernia repair 
complicates subsequent abdominal surgery. World J 
Surg. 2007;31(2):423–9. discussion 430.

24.	Slater NJ, Hansson BME, Buyne OR, Hendriks T, 
Bleichrodt RP. Repair of parastomal hernias with bio-
logic grafts: a systematic review. J Gastrointest Surg. 
2011;15(7):1252–8.

25.	Koehler RH, Begos D, Berger D, Carey S, LeBlanc K, 
Park A, Bruce R, Smoot R, Voeller G. Minimal adhe-
sions to ePTFE mesh after laparoscopic ventral inci-
sional hernia repair: reoperative findings in 65 cases. 
JSLS. 2003;7(4):335–40.

Open Access   This chapter is licensed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/), which permits use, sharing, adaptation, distribution and reproduction in 
any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to 
the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's Creative Commons license, 
unless indicated otherwise in a credit line to the material. If material is not included in the chapter's Creative Commons 
license and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to 
obtain permission directly from the copyright holder.

Laparoscopic Parastomal Hernia Repair

https://doi.org/10.1007/s10029-017-1697-5
https://doi.org/10.1007/s10029-017-1697-5
https://doi.org/10.1007/s00464-012-2464-4
https://doi.org/10.1007/s00464-012-2464-4
http://creativecommons.org/licenses/by/4.0/

	Laparoscopic Parastomal Hernia Repair
	Introduction
	Indications
	Surgical Approach
	OT Setup
	Surgical Technique
	Complications and Management
	Postoperative Care
	References




