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Purpose: Parastomal hernia is a major complication of an intestinal stoma. This study was performed to compare the re-
sults of various operative methods to treat parastomal hernias.

Methods: Results of surgical treatment for parastomal hernias (postoperative recurrence, complications and postoperative
hospital stays) were surveyed in 39 patients over an 11-year period. The patients enrolled in this study underwent surgery
by a single surgeon to exclude surgeon bias.

Results: Seventeen patients were male, and twenty-two patients were female. The mean age was 65.9 years (range, 36 to 86
years). The stomas were 35 sigmoid-end-colostomies (90%), 2 loop-colostomies (5%), and 2 double-barrel-colostomies.
Over half of the hernias developed within two years after initial formation. Stoma relocation was performed in 8 patients,
suture repair in 14 patients and mesh repair in 17 patients. Seven patients had recurrence of the hernia, and ten patients
suffered from complications. Postoperative complications and recurrence were more frequent in stoma relocation than in
suture repair and mesh repair. Emergency operations were performed in four patients (10.3%) with higher incidence of
complications but not with increased risk of recurrence. Excluding emergency operations, complications of relocations
were not higher than those of mesh repairs. Postoperative hospital stays were shortest in mesh repair patients.

Conclusion: In this study, mesh repair showed low recurrence and a low complication rate with shorter hospital stay than
relocation methods, though these differences were not statistically significant. Further studies, including randomized tri-

als, are necessary if more reliable data on the surgical treatment of parastomal hernias are to be obtained.
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INTRODUCTION

A variety of complications is associated with stomas. Skin-related
complications, bowel obstructions, stoma retractions and parasto-
mal hernias are frequent in ileosotmies [1]; parastomal hernias, skin
complications and prolapses are frequent complications for colos-
tomies [2]. Parastomal hernias develop in 5-30% of stoma patients
and cause asymmetries of the abdominal wall and difficulties in
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applying stoma bags. Even though poor general conditions of some
patients prohibit surgical corrections, aggressive treatments are
necessary for patients with pain, problems in wearing stoma ap-
pliances, prolapses of stomas, necrosis of a herniated bowel and
serious cosmetic problems [3]. Suggested causes of parastomal
hernias are postoperative weight gain, increased intra-abdominal
pressure combined with weakened abdominal muscles, and old
age; other than these, hernias can occur in cases of excessive exten-
sion or contraction of a muscle and in cases of improper parasto-
mal anchoring [4].

Correction of a parastomal hernia is not easy, and high recurrence
rates after surgical corrections are reported [5]. Relocation of the
stoma has been known to cause a low recurrence rate in the treat-
ment of parastomal hernias, but recently local correction, includ-
ing primary closure of the fascial defects with reinforcement by
artificial membrane, has been preferred, and prevention of a her-
nia by using artificial membranes have frequently been tried. In
this study, by analyzing the results for the each surgical method,
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we attempted to find a suitable surgical method for repairing a para-
stomal hernia.

METHODS

The 39 patients who underwent surgery for parastomal hernias in
the Department of Surgery, Seoul National University Hospital,
from June 1998 to December 2009 were enrolled in this study. Pa-
tients operated on by a single surgeon were included in order to
exclude surgeon bias. The types and the locations of the initial sto-
mas, the surgical methods for repairing the parastomal hernias and
the results of surgery were surveyed retrospectively based on the
medical records. For the surgical results, we compared recurrence
rate, complication rates, and postoperative hospital stays. During
the study period, another 13 patients with parastomal hernias of
the ileal conduit underwent surgery for parastomal hernias; how-
ever, due to the special nature of the ileal conduit, relocation was
not feasible. These cases were excluded from our study because the
surgical method was one of the items being compared.

RESULTS

Characteristics of patients

During the study period, there were 17 male patients and 22 female
patients who underwent surgery for parastomal hernias; their mean
age was 65.9 * 11.6 years. Among the preexisting stomas, end co-
lostomies were the most, and loop colostomies were next, with dou-
ble-barrel colostomies bring the least. Among the patients, one had
both an end colostomy and ileal conduit, and the parastomal her-
nia occurred around the colostomy (Table 1).

Table 1. Demographics of the patients

Male Female Total
End sigmoidostomy 15 20 35
Loop colostomy 1 1 2
Double barrel ileocolostomy 1 1 2
Total 17 22 39

Table 2. Results of surgery according to the operative method
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The original diseases causing the stomas were malignant tumors,
such as rectal cancer, ovarian cancer, and bladder cancer, in 33 pa-
tients and benign conditions, such as abdominal trauma (from car
accident), rectal perforation, and colonic diverticulitis, in 6 patients.
The mean interval from the stoma formation to the diagnosis of a
parastomal hernia was 5 years; the diagnosis rate was high during
the early postoperative period, and over 50% of the patients had a
hernia occurring within 2 years after stoma formation (Fig. 1).

Surgical methods and results
Three types of surgical operations were performed to repair the
parastomal hernias. Relocation of the stoma was done by making
a new stoma under laparotomy at a different site, with closure of
the original stoma (8 cases); suture repair was performed by clos-
ing the fascial defect beneath the skin flap with interrupt sutures
(14 cases); mesh repair was done by reinforcement with prolene
mesh after suture repair of the fascial defects (17 cases) (Table 2).
Relocation was the major surgical method in the early part of the
study period, and mesh repair was the major surgical method in
the later part of the study period (Fig. 2).

There were 10 postoperative complications, such as wound infec-
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Fig. 1. Development of a parastomal hernia after stoma formation.
Over half of the parastomal hernias develop during the first two years
after stoma formation. Three patients with obscure dates of stoma for-
mation were excluded from this chart.

No. of patients Complications (%) Recurrence (%) hosP;i;TZ?St?cliZy)a emerggﬁissoggration
Relocation 8 3(37.9) 3°(37.5) 24.8 2
Suture repair 14 4 (28.6) 2°(14.3) 9.7 2
Mesh repair 17 3(17.8) 20 (11.8)° 4.8' 0
Total 39 10 (25.6) 7(17.9) 4

“No difference between relocation and suture repair (Mann-Whitney U test). °Two of the three patients underwent suture repair, and the other underwent mesh repair after-
wards. However, one of the two patients with suture repair had recurrence again. “One patient underwent suture repair, and the other underwent mesh repair afterwards.
P > 0.05 to other methods (Fisher’s exact test). ¢These patients underwent suture repair afterwards. P = 0.001 to relocation method and P = 0.029 to suture repair
method (Mann-Whitney U-test).
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tions, ileus, voiding difficulty, pneumonia, etc. Postoperative com-
plications were more frequent in relocation and suture repair (Table
3). Among the initial operations for hernia repair, the parastomal
hernia recurred in seven patients. The recurrence rate was highest
in relocation patients while the recurrence rates in suture repair
and in mesh repair were similar (Table 2), but the difference was
not statistically significant. The postoperative follow-up period was
52.6 + 42.3 months in relocation, 30.1 + 26.6 months in suture re-
pair and 29.6+19.6 in mesh repair patients.

For five of the seven recurrent patients, suture repairs were per-
formed again, and for the other two patients mesh repairs were per-
formed. Among the seven patients, one of the suture repair patients
had a recurrence again, and relocation was done again. Therefore,
there were 8 recurrences in 7 of the 39 patients who underwent
surgery for parastomal hernias, and forty-seven operations for para-
stomal hernias were performed altogether (Table 4, Fig. 3)

Postoperative hospital stay was shortest for the mesh repair pa-
tients (P < 0.05, Mann-Whitney U-test).

Recurrence after hernia repair
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Fig. 3. Recurrence of the hernia according to the operative method.
The recurrence curves for each method look separate, but the differ-
ences are not statistically significant. The total number of operations

is forty-seven.

Table 4. Recurrence for each method in the total operations

No. of operations Recurrence? (%)
Relocation 918 +1) 3(33.3)
Fig. 2. Time point of each operation. Most of the relocation operations Suture repair 19 (14 + 5) 3(15.8)
were performed in the early period while most of the mesh repairs Mesh repair 19 (17+2) 2(105)
were performed in the late period. Each ellipse indicates an operative
time point. An ellipse with a long bar indicates an emergency opera- Total ar 8(17.0)
tion. 2P > 0.05 between any two methods (Fisher’s exact test).
Table 3. Postoperative complications
Wound infection lleus Urinary retention Pneumonia Mu!tlplg No. (%)
complications
Relocation (n = 8) 12 1 0 0 1¢ 3(37.5)
Suture repair (n = 14) 1 1 1 1e 4 (28.6)
Mesh repair (n = 17) 0 2 1 0 3(17.6)
Total (n = 39) 2 4 2 1 1 10 (25.6)
Each numeric represents the number of patients, and there was no patient with two or more complications.
2Emergency operation case.
Table 5. Recurrences and complications in elective or emergency operations
Elective operations (35) Emergency operations (4) Tofal
ota
Relocation (6)  Suture repair (12)  Mesh repair (17) Relocation (2)*  Suture repair (2)°
Complication 1 3 3 2 1 10
Recurrence 3 2 2 0 0 7

Two patients had preoperative colon perforations. "One patients had an intestinal obstruction, and the other had a strangulated hernia.
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Fig. 4. Strangulated parastomal hernia. (A) External appearance of the parastomal hernia. Protrusion of the abdominal wall around the stoma

opening. (B) Strangulated small bowel in a parastomal hernia.

@

Fig. 5. Mesh repair of a parastoma hernia. (A) The hernia sac is opened during the operation to examine the herniated bowel and to facilitate
reduction to the peritoneal cavity. (B) After repair of the fascia, mesh was overlaid to reinforce the abdominal wall around stoma.

Results of emergency surgery
Of the 39 patients, 4 patients underwent emergency surgery due to
perforation of the herniated intestine (2 cases), mechanical obstruc-
tion (1 case) and strangulation (1 case) (Fig. 4). Three of the four
patients had postoperative complications (Table 5). A 74-year-old
male patient who underwent emergency suture repair due to an
incarcerated hernia suffered from postoperative pneumonia and
died after 9 days. Also, a 66-year-old female patient who under-
went an emergency reposition procedure due to perforation of
the herniated intestine developed a wound infection, and another
86-year-old male patient who underwent an emergency reposi-
tion procedure due to colon perforation by herniation had multi-
ple complications, including bleeding, acute renal failure, respira-
tory failure and wound infection (Table 3).

The complication rate for patients who underwent emergency
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surgery was 75% (3 out of 4 patients), which was higher than the
complication rate for patients who underwent elective surgery
(20.0%; 7/35; P > 0.05). Other than the 1 patient who died after 2
weeks due to pneumonia, the average follow-up period for the 3
emergent surgery patients was 35.6 + 27.6 months (range, 4 to 55
months), and there were no recurrence of the hernia during this
period.

DISCUSSION

A parastomal hernia is an incisional hernia of the abdominal wall
in the site of a stoma [4]. The incidence of parastomal hernias is
not yet known, but most reports say that it is over 30% [5]; it was
reported to be 33% in a prospective study of end colostomy patients
[6]. During the period of this study, the incidence of parastomal
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hernias for the responsible surgeon was 6.6% (19 out of 290 cases):
14.0% (8 out of 57 cases) for the abdominoperineal resection; 6.4%
(9 out of 141 cases) for the Hartmann's operation; and 2.2% (2 out
of 92 cases) for the loop colostomy. Although there have been nu-
merous studies on and devices for parastomal hernias until now,
complete prevention and treatment are not easy to attain.

The frequency of parastomal hernias can vary from report to re-
port, and it can vary with the types and the forms of the stomas.
These differences, besides the different incidences themselves, can
be attributed to the methods and the criteria used for diagnosis. A
parastomal hernia is suspected in patients with subjective symp-
toms, and it can be diagnosed by physical examination with stoma
pouches removed or by radiologic imaging. If the hernia reduces
with ease when the patient is in the supine position due to the large
defect in the abdominal wall or if the abdominal wall is too fat, a
parastomal hernia may be difficult to diagnose through the physi-
cian’s examination alone. Gurmu et al. [7] stated that diagnosis of
a hernia might depend on the physician and that the result of the
physician’s examination might be different from that of radiologic
imaging. A CT scan may not detect a hernia when the patient is
in a supine position. As a solution to this, Janes et al. [8] mentioned
that during a CT scan, the prone position of the patients can help
the diagnosis of a parastomal hernia by easily evoking the hernia.

Types of stomas are also a factor in the incidence of parastomal
hernias. In cases of end colostomies, incidences of 4-48% are be-
ing reported, and in cases of loop colostomies, 0-30.8% are being
reported; in the case of the loop colostomy, the low incidence of
parastomal hernias is due to its temporary nature, the follow-ups
being short and the stoma being taken down before the hernia de-
velops [4]. This is consistent with the fact that most of the patients
in our study were end colostomies with permanent usage. Addi-
tionally, in the case of the end colostomy, the mesentery, including
feeding vessels, must be a part of the anchoring suture to the ab-
dominal wall. However, in the case of the loop colostomy, most of
the part anchored to the abdominal wall is the anti-mesenteric bor-
der, which is easy to handle and so flexible that it can be readily
anchored to the abdominal wall and can be adaptable to the mus-
cle extension. The lower incidence of parastomal hernias of loop
stomas can be attributed to these factors.

The causes of parastomal hernias are divided into patient factors
and technical factors. Obesity, malnutrition, increased intra-ab-
dominal pressure, steroids, malignancy, advanced age, and wound
infection are referred to as patient factors, but with little evidence
[4]. Meanwhile, Pilgrim et al. [6] reported in their recently con-
ducted prospective studies that the size of the defect in the abdom-
inal wall and the patient’s age were independent contributing fac-
tors for parastomal hernias. Parastomal hernias developed in the
early years, as in our patients, with the latest development reported
being as late as 20 years [1] and half of the parastomal hernias de-
veloping in the first 2 years [4]. The clustered occurrence of para-
stomal hernias in the early years may support the importance of
technical factors for the development of parastomal hernias.
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The treatments for parastomal hernias have traditionally been
relocation or suture repair of the fascia [9]. Although the reloca-
tion, contrary to our results, has been reported often as having bet-
ter short-term results [3, 9], those studies were not prospectively
randomized, so it is rash to jump to a conclusions. Since our study
was not a prospective study either, the lower (and comparable to
mesh repair) incidence of recurrence in suture repair patients than
in relocation patients may be caused by fewer patients of large de-
fects with severe hernias in the suture repair group. The only thing
to note is that in the early study period, many reposition surgeries
were performed, resulting in many recurrences; after the mesh repair
procedure was started, recurrences were fewer (Fig. 5). Although
the two surgical methods were not assigned in prospective random
fashion, they were separated according to the timing (Fig. 2), and
the suspicion that the patients expected to have low recurrence was
artificially incorporated into mesh repair group, can be avoided
which supports the reliability of this study. Even though the small
number of enrolled patients prevents this result from being statis-
tically significant, it result is consistent with that of other investi-
gators. Now, mesh repair is regarded as the best surgical method
for repairing a parastomal hernia [10]. We need further verifica-
tion of the results with more patients in the future.

There were no cases of emergency surgery in the mesh repair
group because perforation or strangulation of the herniated bowel
may cause infection of the mesh, which is a very serious complica-
tion. The infection rates reported for non-absorbable mesh are not
high (4-6%), but these rates are for elective surgery [11, 12]. Mesh
can be used safely in clean-contaminated surgery [13], but emer-
gency surgery for such as bowel perforations may cause high risk
due to contamination with stools or intestinal contents [10]. Infec-
tion or adhesion of the bowel on the mesh applied for the preven-
tion or treatment of a parastomal hernia sometimes causes serious
complications, and these are the most important reasons for the
hesitation in using mesh in parastomal hernia operations [14].

In this study, surgical complications were observed in 3 out of 4
emergency surgery cases (75%), and in 7 out of 35 (20%) elective
surgery cases. Among them, one patient who underwent emer-
gency surgery died due to postoperative pneumonia. Emergency
surgery is necessary in cases of incarceration, strangulation and
possibility of perforation, and the complication rate becomes high
in these situations. The larger number of complications in reloca-
tion patients is thought to be partly due to the larger number of
emergency operations. Excluding the emergency operations, the
complication rate for relocation patients of 16.7% (1 of 6 cases) is
comparable to that of suture repair (25%, 3 of 12 patients) and to
that of mesh repair (17.6%, 3 of 17 cases). Emergency surgery is
not thought to elevate the recurrence rate because for each opera-
tion method, there were no recurrences in emergency surgery pa-
tients. However, because mesh cannot be used in emergency sur-
gery due to the chance of infection, more recurrences may be asso-
ciated with the operation method rather than the emergency situ-
ation per se, which can be addressed with more patients. Also, most
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results, including our results, were not based on prospective ran-
domized studies, which implies that more patients with good gen-
eral conditions were in the mesh repair group than in the reloca-
tion group. However, the fact that more recurrences did not occur
in emergency operations means, paradoxically, that we must not
say that the relocation method, which was performed more in pa-
tients with poor general condition, has a higher recurrence rate
because it was performed on patients with poor general conditions.

The recent focus of parastomal hernias is on the preventive use
of meshes and on the development of less-complicated biological
materials. Serra-Aracil et al. [14] mentioned that preventive rein-
forcement of the fascia by using artificial materials during the ini-
tial stoma formation does not make complications higher with pre-
vention of parastomal hernias. Janes et al. [15] stated, based on the
result of a 5-year follow-up of randomized patients, that the supe-
riority of preventive mesh lasted for over 5 years and that neither
strictures nor fistulas were associated with the use of mesh. Addi-
tionally, Hammond et al. [16] reported lower complication rates
when using collagen implants, which have higher biocompatibil-
ity than polypropylene mesh. We hope safer, more concrete, and
more convenient methods for preventing parastomal hernias will
be devised in the future.

Although we could not attain statistical significance due to the
limited number of cases, mesh repair showed lower recurrence and
complication rates and shorter hospital stays than relocation among
the methods used for parastomal hernia surgery, and these results
are consistent with those of others. Prospective randomized stud-
ies are necessary if more reliable evidence is to be obtained, espe-
cially, for complicated parastomal hernias, such as perforations or
strangulations; even more research is needed.
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