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Stoma-site hernia after stoma reversal 
following rectal cancer resection
Kristian Mongelard, Tommie Mynster & Kristian Kiim Jensen

Stoma reversal is a common procedure, particularly fol-
lowing rectal resection with primary anastomosis and 
temporary diverting stoma. Stoma-site incisional her-
nia is a common complication to stoma takedown. In a 
systematic review from 2012, the pooled incisional her-
nia rate following stoma takedown was 7.4% with wide 
variation across the studies ranging 0-48% [1]729 
closed stomas. Median follow-up time was 36 months 
but was only described in seven studies. Closure of loop 
ileostomies was the most commonly performed proced-
ure (48%. In most centres, ileostomies are more com-
mon, and most publications focus on ileostomies. Thus, 
only limited data are available on incisional herniation 
of transverse colostomies. Midline incisional hernia is 

common, occurring in 20-30% of patients undergoing 
laparotomy [2]where ultrasound yields a significant 
number of additional hernias compared to clinical ex-
amination alone. Not many studies have evaluated the 
value of computed tomography (CT. Besides reducing 
the quality of life of the affected patients, incisional 
hernia reduces the abdominal wall function and the 
respiratory function and may lead to emergency sur-
gery due to hernia incarceration [3]. If stoma sites lead 
to an incisional hernia analogous to other abdominal 
incisions, considerable underreporting may be present 
in the literature.

The aim of this study was to identify the incisional 
hernia rate following reversal of a temporary diverting 
stoma by evaluating CTs as part of standard rectal car-
cinoma follow-up. In addition, potential risk factors  
involved in the development of incisional herniation 
were evaluated. 

Methods

This was a single-centre, retrospective cohort study 
comprising consecutive patients undergoing laparo-
scopic rectal resection for rectal carcinoma with tempo-
rary diverting stoma and subsequent stoma reversal. 
Patients eligible for the study underwent laparoscopic 
rectal resection with diverting stoma from January 
2008 to January 2016 at a university hospital and sub-
sequently underwent stoma reversal. 

As the aim of the study was to identify the incidence 
of stoma-site incisional hernia, only patients with a CT 
following their stoma reversal were included, as CT is 
considered the optimal method for diagnosing inci-
sional hernia [4]. CTs to look for signs of cancer recur-
rence are performed every two years.

The demographic data included in the study were 
gender, age, BMI, comorbidities, and smoking status. 
The intraoperative data collected were type and loca-
tion of the stoma, reversal technique (intra-abdominal 
access through stoma-site incision or incision else-
where), adjuvant chemotherapy, time between initial 
operation and stoma reversal, and suturing technique 
used for abdominal-wall closure (type of suture, inter-
rupted/running). Post-operatively, 30-day complica-
tions to the stoma reversal procedure were registered.

The review of CTs took place between March and 
April 2018. The latest CT was reviewed on all included 
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patients in order to identify whether any incisional her-
nia was present at the former stoma site. All CTs were 
performed while the patient was in a supine position 
and receiving intravenous contrast fluid (Figure 1). 
Since the CTs were performed to look for recurrence of 
malignancy, a standard hernia CT protocol with pa-
tients performing the Valsalva manoeuvre was not 
used.

A hernia was defined as “Any abdominal wall gap 
with or without a bulge in the area of a post-operative 
scar perceptible or palpable by clinical examination or 
imaging” as proposed by Korenkov et al [5] and later 
adopted by the European Hernia Society [6]. However, 
in our definition, hernia also included a protrusion of 
intra-abdominal contents.

The study was approved by the Danish Data Pro-
tection Agency (R. no. 2012-58-0004) and the manage-
ment of the Digestive Disease Center, Bispebjerg Hos-
pital, Denmark, as part of a quality assurance project.

statistics

Continuous data were reported as mean ± standard  
deviation and compared between the groups using  
Student’s T-test. Categorised data were reported as 
n/N (%) and compared between the groups using the 
χ2-test. Time to follow-up was reported as mean and 
range. The incidence of incisional hernia was given as 
both crude incidence, n/N (%) and cumulative inci-

dence. The statistical software used for all analyses was 
R 3.3.1 (Foundation for Statistical Computing, Vienna, 
Austria). 

Trial registration: The study was approved by the Dan-
ish Data Protection Agency (R. no. 2012-58-0004).

Results 

A total of 168 patients underwent laparoscopic rectal 
resection with diverting stomas in the study period.  
Exclusions are presented in Figure 2. Among the 62 ex-
cluded patients with no medical records, 55 were de-
ceased and had no medical records transferred to the 
new medical platform. The remaining seven patients 
had moved to another region and had no CT follow-up 
in our region. Eleven patients never had their stoma  
reversed. Two patients received a permanent stoma 
shortly after reversal due to complications. Thus, a to-
tal of 91 patients were included in this study (Figure 
1).

The descriptive baseline data of the 91 included pa-
tients are shown in Table 1. 

The majority (93.4%) of patients had their stoma 

FIGURE 1 / Sagittal (A) and axial (B) CT showing stoma-site hernia (arrows).
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FIGURE 2 / Patient exclusion flow chart.

Patients who underwent anterior  
resection between 2008 and 2016  

(N = 198)

Patients included in final analysis  
(n = 91)

Missing medical records (n = 62)
No CTs (n = 3)
No stroma reversal (n = 11)
No stroma created at index surgery (n = 29)
New permanent stroma shortly after reversal due 
to complications (n = 2)

TABLE 1 / Baseline characteristics of the 91 included pa-

tients.

Age at reversal, yrs, mean (± SD) 64.3 (± 9)

BMI, kg/m2, mean (± SD) 27.6 (± 15.2)

Male gender, % (n/N) 72.5 (66/91)

Smokers, % (n/N) 22 (20/91)

Co-morbidity, % (n/N)

Diabetes 15.4 (14/91)

Cardiac 41.8 (38/91)

Pulmonary   4.4 (4/91)

Stoma type, % (n/N)

Ileostomy 20.9 (19/91)

Transverse colostomy 79.1 (72/91)

Stoma reversal technique, % (n/N)

Laparotomy   6.6 (6/91)

Stomal incision 93.4 (85/91)

Adjuvant chemotherapy, % (n/N) 50 (46/91)

Days between primary surgery and stoma reversal, 
mean (± SD)

138 (± 28)

Suturing technique, % (n/N)

Running suture 92.3 (84/91)

Simple interrupted   4.4 (4/91)

Not mentioned   3.3 (3/91)

Type of suture, % (n/N)

Fast absorption suture 85 (77/91)

Slow absorption suture 12 (11/91)

Non-absorbable suture   0 (0/91)

Not mentioned   3 (3/91)

Stoma site hernia, % (n/N) 25.3 (23/91)

SD = standard deviation.
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reversed by peri-stomal incision only and no laparot-
omy. The preferred stoma-site wall closure technique 
was performed with running suture, but overall there 
were no significant differences between patients who 
developed a stoma-site hernia (Table 2).

The type of diverting stoma was transverse colos-
tomy in 72 (79.1%) patients and ileostomy in 19 pa-
tients. The mean time between primary operation and 
stoma-reversal surgery was 137 days (range: 10-652 
days). For all stoma reversals, a certified colorectal sur-
geon participated in the procedure.

The mean time from stoma reversal to follow-up CT 
was 47.6 months (range: 28.5-66.7 months), during 
which 23 patients developed a stoma-site hernia. The 
cumulative three-year incidence of CT verified stoma-
site hernia in 24.4% (95% confidence interval: 12.1-
36.6). During follow-up, only one of the included pa-
tients underwent stoma-site hernia repair. 

Eleven patients were re-operated due to complica-
tions to the reversal surgery. Among these, seven pa-
tients underwent a new laparotomy due to mechanical 
bowel obstruction (n = 4), removal of metastasis (n = 
1), colon perforation (n = 1) and abdominal fascial 
rupture (n = 1). Four patients had minor re-surgery 
(not laparotomy) due to wound infection. 

There were no significant differences in baseline 
data between patients who developed a stoma-site her-
nia and those who did not (Table 2).

dIsCussIon

In the present study, CT follow-up of patients under-
going stoma reversal revealed a 25.3% incidence of 
stoma-site wall insufficiency with no difference regard-
ing ileostomy or transverse colostomy. Compared to 
the current literature, this is a worryingly high rate.  
A recent meta-analysis found a pooled stoma-site her-
nia rate of 7%; however, the studies included showed 
great heterogeneity [1]. Similarly, a recent study on 
the stoma-site hernia rate after ileostomy reversal uti-
lising CT at follow-up found an incidence of 11% [7]. 
The reasons for the higher incidence in the present 
study remain unclear, but they may be due to the 
broader definition of hernias used in our study. As de-
velopment of hernias is generally seen at accumulating 
frequency during the postoperative years, we find it 
very likely that the high incidence in our study may re-
flect a clinical result seen after many years of observa-
tion. Also, the risk of incisional hernia appears to be 
higher after colostomy reversal as shown by other  
studies that include both ileostomies and colostomies 
[8,  9]. Whereas temporary colostomy carries a higher 
risk of prolapse and may increase the risk of subsequent 
incisional hernia compared with an ileostomy, the lat-
ter leads to a higher incidence of high-output stoma 
[10]. Thus, the findings of the present study contrast 

with the most recent meta-analysis comparing divert-
ing ileostomy and colostomy in regard to late complica-
tions [11]. As there is no clear consensus with respect 
to the choice of either type of diverting stoma, the type 
of stoma is currently chosen at the surgeons’ discretion 
at our department. 

We re-analysed all the CT scans with the specific 
aim of discovering all hernias, whereas some studies 
used the original radiologist description. This might 
lead to an underestimation of the incidence, since her-
nias might not be the primary focus of description [12]. 
Claes et al [2] found that CT assessed by a radiologist 
with a focus on finding incisional hernias showed a sig-
nificantly higher number of incisional hernias than rou-

TABLE 2 / Patient characteristics according to development of stoma-site incisional 

hernia.

no incisional hernia, 
n (%) 
(n = 68)

incisional hernia, 
n (%) 
(n = 23) p-value

Age at reversal, yrs 0.9

≤ 65   35 (51) 11 (48)

> 65   33 (49) 12 (52)

BMI, kg/m2 0.9

≤ 30   59 (87) 19 (83)

> 30     9 (13)   4 (17)

Gender 0.5

Male   51 (75) 15 (65)

Female   17 (25)   8 (35)

Smoker   13 (19)   7 (30) 0.4

Co-morbidity

Diabetes   11 (16)   3 (13) 1

Cardiovasculara   25 (37) 13 (57) 0.2

Pulmonary     3 (4)   1 (4) 1

Stoma type 0.9

Ileostomy   15 (22)   4 (17)

Transverse colostomy   53 (78) 19 (83)

Stoma reversal technique 1

Laparotomy     5 (7)   1 (4)

Stomal incision   63 (93) 22 (96)

Adjuvant chemotherapy 0.8

Yes   34 (50) 12 (50)

No   34 (50) 11 (50)

Days between primary surgery and stoma reversal 130 61 0.4

Complications to reversal     7 (30)   4 (17) 0.3

Suturing technique 0.6

Running   63 (93) 21 (91)

Simple interrupted     4 (6)   0

Not mentioned     1 (1)   2 (9)

Type of sutureb 0.2

Fast-absorption suture   57 (85) 20 (95)

Slow-absorption suture   10 (15)   1 (5)

Non-absorbable suture     0   0

a) Including hypertension.
b) Type not mentioned for 3 patients.
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tine CT assessment or routine clinical examination did. 
However, their focus was on incisional laparotomy her-
nias after colorectal resection and not on hernias at the 
stoma reversal site. Furthermore, all CTs reviewed in 
this study were done without the Valsalva procedure, 
which has been shown to improve the hernia detection 
rate [13].

It remains unclear which factors predict the devel-
opment of an incisional hernia after stoma reversal. 
Sharp et al [14] have defined age, diabetes, end colos-
tomies, loop colostomies, BMI > 30 kg/m2, and under-
going urgent surgery to be significant risk factors. 
Brook et al [15] also found evidence that BMI and es-
sential hypertension are major determinants for inci-
sional herniation, and the authors concluded that the 
surgical procedures used for abdominal-wall closure 
and the type of suture had no impact on the develop-
ment of incisional hernia. In our study, there were no 
statistically significant differences in baseline charac-
teristics when comparing patients with stoma-site her-
nia to those without. However, we observed a trend to-
ward an association between hernia formation and 
obesity and smoking, which is in accordance with pre-
viously reported risk factors for incisional hernia [16].

The number of patients in the present study is prob-
ably too limited to show whether differences in base-
line characteristics such as age, BMI, diabetes and su-
ture-technique were present or not. 

Only limited data were available in the patient re-
cords concerning type of suture and closure technique. 
In three cases, these data were completely lacking from 
the patient records. Furthermore, surgeons likely had 
their own variants of suture techniques, which are not 
described in patient records. The lack of basic but im-
portant information about the applied technical pro-
ced ures limits retrospective studies such as the present.  

Stoma reversal is associated with significant mor-
bidity, the most common being herniation and infec-
tion, with a complication rate ranging 11-43% [17]. 
Until now, placing a prophylactic mesh during the re-
versal operation has not been a common practice. 
However, a new study has shown that a mesh seems to 
be effective in preventing incisional herniation without 
increasing the risk of surgical complications such as in-
fections [18]. Another study has demonstrated that the 
use of a prophylactic mesh reduces the occurrence of 
stoma-site hernia from 36% to 6% [19]. These studies 
were, however, retrospective observational studies 
with a low level of evidence. The results of an ongoing 
RCT to assess the effect of placing a biological mesh at 
the site of the stoma closure on clinical hernia rate will 
report soon and the results should be interesting [20].

An incisional hernia might decrease affected pa-
tients’ quality of life. It has negative health conse-
quences since a hernia may reduce abdominal-wall 

function and respiratory function. The present study 
shows that 25% of the patients developed a stoma-site 
incisional hernia. The hernias were rarely described at 
follow-up CT, and only one patient underwent inci-
sional hernia repair. This may indicate that the major-
ity of stoma-reversal site incisional hernias are of little 
clinical significance. However, we have no data regard-
ing the quality of life of those among our patients who 
developed a hernia. The missing clinical descriptions 
indicate that we place too little focus on the physical 
and psychological effects of living with a hernia.

It is a limitation that this study is retrospective.  
The lack of medical records of the 62 excluded patients 
might introduce significant selection bias, for which we 
cannot account. The strength of the study is that the pa-
tients included were homogeneous as they had only 
one well-defined intestinal disease. Furthermore, the 
study includes CTs for all patients and a long follow-up 
time of 47.6 months. 

Twenty-five percent of the patients developed a re-
versal-site incisional hernia. We were unable to find 
any predictors for the development of stoma-reversal 
site incisional hernia due to the small size of the cohort. 
If hernias occur as frequently as this study shows, we 
need to investigate in greater detail what the implica-
tions are for patients and how to decrease the occur-
rence of incisional hernias.
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