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Abstract
Background Parastomal hernia with a reported incidence
of up to 50% is a major problem after ostomy formation.
Hernias at the closure site may be a problem after the clo-
sure of the enterostomy. In this study, in addition to physi-
cal examination, we used ultrasonography (USG) in order
to Wnd the true incidence of ostomy closure site and laparot-
omy incisional hernias.
Methods We examined patients with closed enterostomy
sites by both physical examination and USG for the detec-
tion of hernias. Risk factors for hernia formation, such as
age, gender, body mass index (BMI), ostomy type, and sur-
gical site infections, were determined.
Results The evaluation of 31 patients with ostomies
resulted in a 32% incidence of closed ostomy site hernias
when patient medical history, physical examination, and
ultrasonographic examination were used together. With
physical examination and USG, incisional hernias at the
laparotomy incision were found in 58% of cases. USG was
able to detect hernias which were not clinically evident at
the ostomy closure site and the laparotomy wound. BMI,

age, gender, ostomy type, and surgical site infection did not
have a signiWcant eVect on hernia formation.
Conclusion Ostomy closure site and laparotomy incisional
hernias are important clinical problems with a high incidence
after ostomies are closed. Closure of the enterostomy site
should be regarded as a hernia repair rather than a simple fas-
cial closure. USG is a valuable clinical tool in combination
with physical examination for the detection of minor defects.

Keywords Ostomy closure site hernia · Incisional hernia · 
Ultrasonography · Ostomy · Enterostomy

Introduction

The surgical treatment of some gastrointestinal and other
intraabdominal pathologies may cause the patient to end up
with a colostomy or ileostomy. Parastomal hernia, with a
reported incidence of 5–52%, is a commonly encountered
problem [1–4]. While parastomal hernias constitute a major
problem, hernias at repaired ostomy sites is another con-
cern, with a high incidence of up to 26% using physical
examination alone [4]. Although some studies investigated
the early morbidity and mortality of ostomy closure, studies
addressing the incidence of hernias at the ostomy closure
site in the long-term are lacking [4–8].

Most commonly, hernias are diagnosed with physical
examination, but it has been shown that clinically unde-
tected hernias can be diagnosed with additional radiological
studies [4]. Ultrasonography (USG) has been found to be
useful in the detection of abdominal wall hernias which are
not clinically overt [9].

In this study, patients with closed ostomies were evaluated
in order to deWne the incidence of hernias at the repaired
enterostomy site and the laparotomy wound. Hernias were

This paper has been presented, in part, at the Turkish National Hernia 
Congress, Antalya, Turkey, 17–20 May 2007.

A. Cingi · A. Solmaz · W. Attaallah · A. O. Aktan
Department of General Surgery, 
Marmara University Hospital, Istanbul, Turkey

A. Aslan
Department of Radiology,  
Marmara University Hospital,  Istanbul, Turkey

A. O. Aktan (&)
Genel Cerrahi ABD, Marmara Universite Hastanesi, 
Altunizade, Istanbul, Turkey
e-mail: aoaktan@turk.net
123



402 Hernia (2008) 12:401–405
diagnosed with physical examination and USG. Patient com-
plaints regarding ostomy site hernias were also determined.

Materials and methods 

All patients undergoing enterostomy closure of any type
from January 2002 to August 2006 at the Marmara Univer-
sity Hospital General Surgery Unit,  Istanbul, Turkey, were
included in the study. All contacted patients were invited
for interview, physical examination, and ultrasound evalua-
tion. The operative details, risk factors for hernia formation,
such as age, gender, body mass index (BMI), ostomy type,
and surgical site infections, were determined. Patients were
also inquired about their complaints regarding the enteros-
tomy closure site.

In patients with loop ostomies, the intestinal continuity
was maintained through the ostomy site without additional
laparotomy. In cases with end ostomies, laparotomy was
performed for intestinal anastomosis. Fascial defects at the
enterostomy sites were closed with interrupted no. 0 or 1
polypropylene sutures. All patients were given prophylactic
antibiotics. The wounds at the ostomy closure sites were
left open and were closed after 3–4 days with 3.0 polypro-
pylene or silk sutures. In patients requiring laparotomy, the
fascial closure was performed with continuous no. 1 PDS
suture and the skin was closed with a stapler.

Physical examinations to detect hernias were performed
both in standing and supine positions for all patients and
also during increased abdominal pressure by the Valsalva
maneuver. Both repaired enterostomy sites and abdominal
incision sites were examined. On physical examination, a
hernia was deWned as a bulging during the Valsalva maneu-
ver and palpation of the fascial defect. USG was performed
by a radiologist with a GE pro 500, 3 MHz and both
repaired enterostomy sites and abdominal incision sites
were investigated for the presence of hernias. A loop of
intestine or any abdominal organ, as well as omentum, pro-
truding through the defective abdominal wall with an
acoustic shadow was considered as a hernia.

Statistical analysis was performed by the computer-based
program, SPSS version 11.5 (Chicago, Illinois). Continuous
variables such as age and BMI were evaluated by Students’
t-test and gender, surgical site infection, and ostomy type were
evaluated by the �2 and Fisher’s exact tests, where appropri-
ate. p<0.05 was considered to be statistically signiWcant. Odds
ratios and 95% conWdence intervals were also calculated.

Results

In the 4.5-year period from January 2002 to August 2006,
enterostomies were closed in 66 patients. Colostomy closures

were carried out in 48 and ileostomy closures in 18
patients. Fifteen of these patients had died at the time of the
study. Of the remaining 51 patients, 31 patients (61%)
accepted the invitation to be included. All cases were
examined at the general surgery and radiology units by
diVerent physicians. Sixteen patients had a Hartmann’s pro-
cedure as the index operation (52%) and, for the remaining
patients, loop colostomies in eight, loop ileostomies in four,
and end ileostomies in three patients were performed. Neo-
plastic diseases (74%) and colonic diverticulitis (13%)
were the underlying pathology in most of the patients. The
median follow-up time was 26 months (range 3–118
months) for the entire group. The median time between the
index operation and ostomy closure time was 5.7 months
(range 1–14 months).

In patients with closed enterostomies, with physical
examination, four (13%) were found to have hernias at the
closure site. When USG was performed for the 31 patients,
six patients (19%) were found to have hernias at the ostomy
closure site. USG evaluation could not detect hernia in one
patient with a hernia on physical examination. This patient
was further evaluated with computed tomography and was
conWrmed to have fascial defect and hernia. USG was able
to detect three clinically undiagnosed hernias. In the study
group, three other patients were found to be operated for
symptomatic enterostomy site hernias with polypropylene
mesh and none had a recurrence. Taken altogether, 10 out
of 31 patients (32%) had hernias at the closed enterostomy
sites detected with physical examination and/or radiologi-
cal investigation.

Six out of the ten patients with hernia have or had pain
due to herniation at the enterostomy closure site. Age, sur-
gical site infection, type of ostomy, gender, BMI, and
ostomy closure time had no signiWcant eVect on hernia for-
mation at the ostomy site. (Table 1).

Fourteen patients (45%) had an incisional hernia at the
abdominal incision with physical examination alone. When
USG was used, 16 patients (52%) were found to have inci-
sional hernias. In two patients where incisional hernias
were found with physical examination, USG could not
detect a fascial defect. On the other hand, in four patients
with normal physical examination Wndings, fascial defects
were detected with USG. Overall, 18 patients (58%) were
diagnosed as having incisional hernias on physical exami-
nation and/or USG. With ultrasonographic examination, no
communicating defect between the midline and stoma clo-
sure hernias was observed.

Age, surgical site infection, type of ostomy, gender,
BMI, and ostomy closure time did not signiWcantly contrib-
ute to incisional hernia formation at the ostomy site.
Patients with incisional hernias at the laparotomy wound
were found to have an increased risk (OR: 4.4) of having
hernias at the ostomy closure site (Table 2).
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Discussion

Parastomal hernias have been investigated more commonly
than ostomy closure site hernias because the latter is con-
sidered as a less signiWcant problem. In this study, a 32%
hernia rate at the ostomy closure site after a median follow-
up of 26 months indicates that this problem has been under-
estimated. USG in this study was able to diagnose clinically
undetectable cases. However, USG had a signiWcantly high
false negativity in diagnosing both closure site and abdomi-
nal incisional hernias. This study has stressed that, for the
diagnosis of ostomy closure site and abdominal incisional
hernias, physical examination and USG are complemen-
tary. In our previous study, hernias were found at the enter-
ostomy closure site in 26% of patients with physical
examination alone and, when CT was used, the incidence
increased to 48% [4]. USG was preferred in this study as it
is less expensive, more practical and without the use of ion-
izing radiation, and it has been proven to be clinically
eYcient.

Thomson and Hawley [10] reported a 2.9% incidence of
hernias at the ostomy closure site; however, the authors
also admit that they had followed only 46% of their patients
for more than a year and this Wgure probably does not rep-
resent the true incidence. In another study by Porter et al.
[11], six hernias were reported after the closure of 43 colos-
tomies (14%). In our study, clinically evident ostomy site
hernias were found in 23% (7/31) of patients with closed
ostomies and three of these patients were operated for
symptomatic hernias. All ostomy site hernias were repaired
with on-lay polypropylene mesh. With the use of USG, the
incidence increased to 32% (10/31). BMI, age, gender,
ostomy type, and surgical site infection did not have a sig-
niWcant eVect for ostomy closure site hernia formation,
although the small sample size should be considered while
interpreting these Wndings.

It is obvious that the incidence will increase with a
longer follow-up period. Here, a 32% incidence of enteros-
tomy closure site hernia is similar to the 36–49% recur-
rence rate of incisional hernias treated with suture repair

Table 1 Evaluation of patients 
with closed ostomies according 
to ostomy closure site hernia 
presence

Patients with ostomy 
closure site hernia 
(n = 10)

Patients without 
hernia (n = 21)

p-value OR (95% CI)

Age (mean § SD) 60.9 § 11.0 68.3 § 14.3 0.16

Gender M/F 4/6 11/10 0.70 0.6 (0.1–2.8)

SSI 2 2 0.58 2.4 (0.3–20)

BMI (kg/m2) 30.1 § 6.2 26.2 § 4.9 0.07

Type of surgery 0.55

Hartmann 5 11

Loop ileostomy 2 2

Loop colostomy 3 5

End ileostomy 0 3

Ostomy closure time 
(months after initial operation)

5.2 § 3.2 5.9 § 3.4 0.62

OR odds ratio, CI conWdence 
interval, SD standard deviation, 
SSI surgical site infection, 
BMI body mass index

Table 2 Evaluation of patients 
with closed ostomies according 
to laparotomy site incisional 
hernia presence

Patients with 
incisional 
hernia (n = 18)

Patients 
without 
hernia (n = 13)

p-value OR (95% CI)

Age (mean § SD) 65.7 § 12.1 66.4 § 16.0 0.88

Gender M/F 9/9 6/7 1.0 1.2 (0.3–4.8)

SSI 2 2 0.58 0.6 (0.1–5.6)

BMI (kg/m2) 28.2 § 6.3 26.4 § 4.4 0.39

Type of surgery 0.27

Hartmann 9 7

Loop ileostomy 4 0

Loop colostomy 4 4

End ileostomy 1 2

Ostomy closure time 
(months after initial operation)

4.9 § 2.6 6.8 § 3.9 0.11

OR odds ratio, CI conWdence 
interval, SD standard deviation, 
SSI surgical site infection, 
BMI body mass index
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[12, 13]. In this study, all enterostomy fascial closures were
performed with interrupted polypropylene sutures and with
this high hernia incidence, the necessity of a more secure
way of closing enterostomies is obvious. Although the use
of interrupted sutures instead of running polypropylene
sutures might be a concern still, closure of the enterostomy
site should be regarded as a hernia repair rather than a sim-
ple fascial closure.

While there are some recommendations for the treatment
and prevention of parastomal hernias with prosthetic mesh
[14–17], currently, there is no recommendation for ostomy
closure site hernia prevention. The use of prophylactic
mesh for the prevention of parastomal hernias has given
promising results [16, 17] and this might also be a strategy
for the prevention of ostomy closure site hernias. Although
the use of nonabsorbable mesh for the repair of fascial
defects in the presence of an open bowel is an important
concern, Geisler et al. [18] state that, after bowel prepara-
tion, nonabsorbable mesh can be used with minimal risk of
infection. Prophylactic sub-lay mesh at the time of closure
for the prevention of ostomy site hernias may be an alterna-
tive and should be investigated. The transfer of experimen-
tal research to daily practice might oVer some hope. The
use of transforming growth factor beta (TGF-�) and Wbro-
blast growth factor with promising results for the preven-
tion of incisional hernias in experimental models [19, 20]
might be translated into clinical options.

In this study, 6 out of 10 patients with ostomy closure
site hernias had symptoms related to the presence of hernia,
with pain being the most common. None of the patients
with USG-detected hernias had symptoms. Therefore, rec-
ommendations for the treatment of these USG-detected her-
nias remains unclear. In our previous study, only 33% of
patients with a parastomal hernia complained of minor
symptoms and, therefore, only a minority had hernia repair.
On the other hand, high rates of morbidity (65%) and the
recurrence (38%) of parastomal hernia repairs prohibits
surgery as a choice for these patients [21]. But it appears
that ostomy closure site hernias are more commonly symp-
tomatic and surgery is more commonly required. Surgery
for these hernias is technically easier and the success rate is
higher when compared with parastomal hernias. Ostomy
closure site hernias should be regarded as incisional hernias
and repaired with mesh [22].

In this study, we found a high rate of abdominal inci-
sional hernia of 45% with physical examination alone, and
this rate increased to 58% when USG was combined. This
is a very high incisional hernia rate, but 52% of these
patients had a Hartmann’s procedure as the initial operation
and, thus, they had a re-laparotomy using the previous inci-
sion for closure. Interestingly, the group of patients having
incisional hernias have a four-fold increased risk of having
closed ostomy site hernias. This might be due to mechani-

cal unfavorable properties of the abdominal wall in patients
with incisional hernias. This issue is addressed in the study
of DuBay et al. [23], in which incisional herniation has
been found to be responsible for inducing decreased
abdominal wall compliance via oblique muscle atrophy and
Wbrosis. BMI, age, gender, ostomy type, and surgical site
infection did not have a signiWcant eVect on incisional her-
nia formation.

Only 61% of alive patients were evaluated in this study;
the remainder did not accept the invitation to be included.
At the same time, the median 26-month follow-up is a rela-
tively short period for the development of hernias and,
therefore, the incidences are subject to change. However, a
32% incidence of ostomy closure site hernia and a 58%
incidence of incisional hernia at the laparotomy wound reX-
ect a signiWcant long-term consequence of ostomy forma-
tion. Closure of the enterostomy site should be regarded as
a hernia repair rather than a simple fascial closure. USG is a
valuable tool in determining the true incidence of hernias
through enterostomy closure sites.
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