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Introduction

Over the past decade, the management of rectal cancer 
has evolved remarkably. A sphincter-preserving opera-
tion is the surgical treatment of choice in upper and 
middle-rectal cancers.1 Abdominal perineal resection 
(APR) is indicated when rectal cancer invades the pelvic 
floor or anal sphincter or when the patient has insuffi-
cient anal sphincter left following sufficient surgical 
resection. APR has been reported to be mandatory in 
10% to 30% of patients with rectal cancer.2 Despite the 
oncological benefits of APR, subsequent abdominal 
colostomy may have a negative effect on quality of life 
in the majority of these patients.3 To avoid an abdominal 
colostomy, many attempts have been made to restore 
gastrointestinal continuity in patients undergoing APR. 
To date, several alternatives to permanent abdominal 
colostomy have been proposed. Perineal colostomy is a 
safe and functionally acceptable procedure for perineal 

reconstruction after APR for rectal cancer.4 There is no 
additional morbidity related to perineal colostomy, and 
the procedure is associated with decrease in perineal 
morbidity and shorter duration of healing.4 To improve 
fecal continence after perineal colostomy, pseudoconti-
nent perineal colostomy was introduced by Schmidt and 
Bruch.5 They used this technique after performing APR 
for rectal cancer. The results were satisfying in terms of 
survival and quality of life.
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Abstract

Background. Abdominal perineal resection (APR) with applied colostomy remains the standard treatment for low rectal 
cancer; however, to date, a very high morbidity rate has been reported. Aims. The aims of this study were to assess fecal 
continence, persistence of disease-related symptoms, and quality of life in patients with low rectal cancer after APR 
and pseudocontinent perineal colostomy and concomitant appendicostomy. Methods. We included 17 patients with 
low rectal cancer who underwent APR at our hospital in this cross-sectional study. Following APR, pseudocontinent 
perineal colostomy and concomitant appendicostomy were performed. Patients then underwent antegrade colonic 
enema with tap water. Patients’ symptoms, fecal continence, and quality of life were evaluated at regular time intervals. 
Results. After a median follow-up of 12 months, 15 of 17 patients completed the study period. All patients were able 
to perform an antegrade enema by themselves. Mean continence score was 7 (out of 20) based on the Wexner Scale 
scoring system. Mean global health status score was 78, physical function was 93, and emotional function was 88. Minor 
morbidity was observed in 6 patients (40%). Conclusion. Pseudocontinent perineal colostomy with appendicostomy 
provides an acceptable level of continence and functional and emotional improvement in patients with low rectal cancer 
undergoing APR. Hence, this combinative method could be considered as an alternative for abdominal colostomy in 
selected patients.
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To restore fecal continence after perineal colostomy, 
pseudocontinence ostomy has been suggested, with 
reconstruction using smooth musculoplasty.6-9 A recent 
study showed that perineal colostomy with spiral smooth 
muscle graft for neosphincter reconstruction following 
APR in very-low rectal cancers is a surgical option for a 
selective group of patients, with reasonable functional 
long-term results and an improved quality of life.7 
Another study analyzed the oncological and functional 
outcomes after APR in addition to pseudocontinence per-
ineal colostomy for epidermoid carcinoma of the anus 
and concluded that this procedure does not compromise 
the beneficial effect of salvage surgery and is safe and 
feasible after a high dose of radiotherapy.10 Patients with 
a pseudocontinence perineal colostomy need lifetime ret-
rograde colonic irrigation to regulate stool evacuation.11 
Malone and colleagues introduced a method of appendi-
costomy for antegrade colonic enema (ACE) to improve 
postoperative continence in children with congenital ano-
rectal malformation, and this procedure resulted in pseu-
docontinence in 75% of the patients.12,13 Using Malone 
ACE in patients with perineal colostomy after rectal 
resection has resulted in satisfactory continence and qual-
ity of life.9,14,15

This study aimed to assess fecal continence, disease-
related symptoms, and patients’ satisfaction and quality 
of life in those with pseudocontinent perineal colostomy 
and appendicostomy after APR for low rectal cancer. In 
fact, we decided to combine these 2 procedures to achieve 
a maximum level of continence and secure higher quality 
of life after performing perineal colostomy in patients 
with low rectal cancer who had undergone APR. To the 
best of our knowledge, a combination of these 2 proce-
dures after APR has never been documented.

Patients and Methods
Between 2000 and 2010, 50 patients underwent APR 

for adenocarcinoma of the distal rectum at a single univer-
sity-affiliated hospital; of these, 17 ones underwent peri-
neal reconstruction with a pseudocontinent perineal 
colostomy and concomitant appendicostomy. Inclusion 
criteria were the presence of confirmed diagnosis of 
ultralow rectal tumors (by histological pathology and 
imaging studies) in which performance of a sphincter-
saving surgery was not possible. The standard technique 
was explained to the eligible patients in detail. Patients 
with mentally disabling conditions, diseases that affect the 
process of wound healing, medical conditions such as 
diabetes or malnutrition, and lack of compliance perform-
ing enema were excluded. Those patients who did not 
accept the standard technique of APR and abdominal 
colostomy were then presented with the new proposed 
method of APR, which combines perineal colostomy and 

appendicostomy. All the patients gave informed consent 
before entering the study, and finally, the Research and 
Ethics Committee of Tehran University of Medical 
Sciences in Tehran, Iran, approved the whole study proto-
col. The researchers were all dedicated to the principles of 
the Declaration of Helsinki during the whole study period.

The procedure was completed by construction of an 
appendicostomy or cecal conduit for antegrade enema. 
The technique was chosen by the patients after the differ-
ent surgical techniques and benefits or disadvantages 
were explained by the expert stoma nurse. The patients 
who were selected for the study were able to perform life-
time daily colonic irrigation.

Surgical Procedure
The surgery was performed in 2 steps. Primarily, APR 

was performed with respect to the oncological criteria. 
Briefly, after mobilization of the descending colon and 
splenic flexure, the colon was transected at the midportion 
of the sigmoid colon. After performing the perineal stage 
of the procedure and removal of the specimen, a 10-cm 
length of the proximal part of the specimen was resected. 
Mesenteric fat and epiploic appendages were also removed. 
After a longitudinal incision along the tenia coli, the graft 
was stretched, and 10 cc of normal saline was injected into 
the submucosal layer. This free flap of smooth muscle was 
stitched around the colon with 3-0 absorbable sutures, 4 
cm proximal to the distal colon (Figure 1). Finally, the 
pull-through colon was sutured to the anal margin without 
tension using 3-0 absorbable sutures. At the same time, an 
appendicostomy, a cecal or ileal conduit, was constructed 
over a small catheter, which was left in place for 1 week. 
After removing the appendix through the abdominal wall 

Figure 1. Surgical technique: a free flap obtained from colonic 
smooth muscle is sutured around the colon, 4 cm proximal to 
the perineal colostomy
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and dissecting the appendix longitudinally, a U-shaped 
skin flap was attached to the wall of the appendix in a 
cross-sectional direction and then sutured to the antimes-
enteric side of the lumen with 4-0 absorbable suture mate-
rial. The main portion of the lumen was covered by the 
skin flap to provide a wider passage for insertion of the 
irrigating catheter (Figures 2-4). It was suggested that 
antegrade enema be started 1 week after the operation, 
using 1000 cc of tap water. An expert stoma nurse trained 
the patient to perform ACE and self-catheterization at an 
outpatient setting.

Follow-up and Measurement of Outcomes
Patients were visited regularly at 3, 6, and 12 months 

postoperatively, and then, annual visits were arranged if 

regular follow-ups retrieved no major concerns. Clinical 
examination and a face-to-face survey aimed to evalu-
ate the function of appendicostomy and perineal colos-
tomy, aiming to detect any surgical complication or 
dysfunction of ostomy. Functional assessment was per-
formed in our outpatient clinic by using the functional 
questionnaire EORTC QLQ-C 30. The questionnaire 
consisted of 30 items, corresponding to 6 multi-item 
function scales measuring physical, role, social, emo-
tional, and cognitive functions and the patient’s overall 
health status. Scores of these multi-item scales were 
linearly transformed to a scale from 0 to 100. Zero cor-
responds with the worst- and 100 with the best-func-
tioning scale. Conversely, 0 denotes the best and 100 
the worst on the scaling system. Hence higher scores 
represented better functioning but more symptoms and 
vice versa.16,17 The incontinence status was also assessed 
by the expert surgeon and scored based on the Wexner 
Scoring Scale.18

Statistical analysis was performed using Statistical 
Package for Social Sciences (SPSS version 16, SPSS Inc, 
Chicago, IL), and values are presented as number (%).

Results
Of 17 patients initially included in the study, 2 did not 

succeed in completing the follow-up during the first year 
and were therefore excluded from the study. The remain-
ing 15 comprised 7 women (46.66%) and 8 men 
(53.33%). The median age at the time of surgery was 46 
years. The mean ± standard deviation of operation time 
was 240 ± 40 minutes. Neoadjuvant chemoradiotherapy 
was performed in 12 patients (80%) before the surgery, 
whereas the remaining 3 patients (20%) were referred 
for chemoradiation courses 4 weeks after hospital 

Figure 2. Skin flap for constructing an appendicostomy with 
wider lumen

Figure 3. Cecal conduit

Figure 4. Final view of the appendicostomy
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discharge. We constructed an appendicostomy for 9 
patients (60%), a cecal conduit in 4 patients (26.66%), 
and an ileal conduit in 2 patients (13.33%). Patients 
were followed for a median of 35 months (range 
between 12 and 96 months; Table 1).

Early complications related to appendicostomy were 
bleeding at the orifice (n = 2), skin reaction (n = 1), and 
discharge from the orifice (n = 4), all of which needed no 
intervention. There was no appendix necrosis or retrac-
tion. There was 1 case of abdominal wound infection and 
1 case of coloperineal wound infection, which were 
treated with local wound care. Perineal stoma complica-
tion was observed in 2 cases as prolapse of stoma. Late 
morbidity was reported in 1 case of stricture of the appen-
dicostomy site. After education by the stoma nurse within 
10 days of hospital stay, all the patients were capable of 
using appendicostomy to perform antegrade enema by 
themselves (Table 2).

Antegrade colonic irrigation was done every day in 7 
patients and every other day in the remaining 8, ensuring 
adequate evacuation of the colon. The volume of water 
instilled into the cecum varied from 1500 to 2000 cc. 
Physical examination confirmed palpation of a sphincter-
like muscle ring in 15 patients. After a minimum duration of 
1 year of follow-up, the mean Wexner incontinence score 
was 7 among the study participants. Our patients reported a 

median global health status score of 78. Moreover, all 
patients completed the European Organisation for Research 
and Treatment of Cancer quality-of-life (EORTC QLQ-
C30) questionnaire. Scores for the EORTC QLQ-C30 are 
summarized in Table 3.

Discussion
Despite advances in surgical techniques for rectal 

cancers during the past years, APR remains the sole 
applicable procedure in 10% to 30% of patients with low 
rectal cancers.2 APR and colostomy are disabling proce-
dures because of the altered body image, problems with 
stoma appliance, and a high rate of perineal wound com-
plications. Because of these concerns and social and 
cultural limitations, many patients do not accept this surgery 
and also refuse to undergo any curative procedure that 

Table 1. Demographic, surgical, and clinical characteristics of 
patients

Measure

Median and range of age (years) 46 (34-71)
Sex (Female/Male) 7/8
Preoperative neoadjuvant 

chemoradiotherapy
12

Mean ± SD time of operation 
(minutes)

240 ± 40

Pathology report
 Adenocarcinoma 15
Tumor staging
 PT1 0
 PT2 3
 PT3/4 12
Nodal staging
 PN0 6
 PN1 5
 PN2 4
 PN3 0
Conduit for antegrade enema
 Appendicostomy 9
 Ileal conduit 2
 Cecal conduit 4

Abbreviation: SD, standard deviation.

Table 2. Procedure-related complications

Complications n (%)

Procedure-related complications
 Abdominal wound infection 1/15 (6.6)
 Perineal wound infection 1/15 (6.6)
Appendicostomy-related complications
 Bleeding 2/15 (13.2)
 Skin reaction 1/15 (6.6)
 Discharge 4/15 (26.4)
 Stricture 1/15 (6.6)
Perineal colostomy-related complications
 Prolapse 2/15 (13.2)

Table 3. EORTC QLQ-C30 score (n = 15)

median score (Range)

Global health status 78 (67-91)
Physical function 93 (65-100)
Role function 100 (60-100)
Emotional function 88 (60-95)
Cognitive function 100 (85-100)
Social function 65 (50-80)
Fatigue 14 (0-60)
Nausea/Vomiting 0 (0-30)
Pain 0 (0-40)
Dyspnea 0 (0-20)
Sleep disturbances 0 (0-60)
Appetite loss 0 (0-55)
Constipation 0 (0-45)
Diarrhea 0
Financial worries 0

Abbreviation: EORTC QLQ-C30, European Organisation for Research 
and Treatment of Cancer quality-of-life.
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results in a permanent colostomy on their abdominal 
wall. Perineal colostomy as already described by 
Gamagami et al9 is not associated with altered body 
image; however, functional results have not been satis-
factory in the patients studied. Perineal colostomy has the 
benefit of reducing perineal morbidity without causing 
additional specific morbidity in patients undergoing neo-
adjuvant radiotherapy.5 Several studies have been con-
ducted to assess improved functional outcomes after 
perineal colostomy. Schmidt15 placed intestinal smooth 
muscle cuffs in 137 patients to secure a continent abdom-
inal wall colostomy. They reported an 82.2% continence 
rate, with no necessity for permanent stoma appliance. 
Gamagami et al have used free colonic muscle grafts for 
perineal colostomy and reported continence in 59% of 
the patients. Our technique to use a free flap was adopted 
from their concept. It should be noted, however, that in 
their study, a retrograde irrigation was performed,9 
whereas in our patients, antegrade irrigation was pre-
ferred because of its feasibility, physiological similarity 
with normal defecation, and probably minimal interfer-
ence with patients’ daily functions and need for assis-
tance. Cavina19 transferred the gracilis muscle for 
neosphincter reconstruction and demonstrated conti-
nence in up to 73% of their patients after continuous 
electrostimulation. Construction of a neosphincter with 
dynamic graciloplasty has been evaluated after APR in a 
small series of patients. Functional outcomes of dynamic 
graciloplasty have not been satisfactory, with frequent 
difficulties in evacuation, requiring rectal irrigation. 
Hirche et al7 have reported the application of spiral 
smooth muscle grafts for neosphincter reconstruction fol-
lowing APR for very-low rectal cancer and demonstrated 
an acceptable result with above-average scores in both 
the global health status and disease-specific question-
naires; 80% of their patients remained continent.

Goere et al10 showed that pseudocontinent perineal 
colostomy improves perineal healing and provides a high 
degree of patient satisfaction. However, with a pseudo-
continent perineal colostomy, continence is restored by 
performing retrograde bowel irrigation every 24 to 48 
hours and by implanting a muscle graft around the bowel. 
Despite implementing these new techniques, enema 
remains necessary to avoid fecal impaction.

To date, different methods have been applied to recon-
struct the anal neosphincter, including implanting artifi-
cial sphincters,20 reconstruction by graciloplasty,21 and 
application of electrostimulation as modified dynamic 
plasty.22,23 However, the skeletal fibers of the gracilis 
muscle are not capable of maintaining permanent conti-
nence, and associated morbidity has been reported to be 
high.24 In contrast, the colonic smooth muscle autotrans-
plant has been preferred as the ideal technique for 
neosphincter reconstruction because of continuous 

contraction of type I and II fibrils, providing permanent 
continence.5,25,26 Depending on the initial surgical 
approach for resection of rectal tumors, the site of the 
reconstructed neosphincter will differ, with the stoma 
standing on the abdominal wall in Miles and Schmidt’s 
techniques5,15,24 and perineal colostomy in our method, in 
accordance with some of the other studies.25,26 However, 
existing data regarding long-term functional outcomes 
and patients’ quality of life are limited.

Antegrade enema through a Malone orifice allows 
colonic evacuation. This technique, as described by 
Malone, is efficient in children with neurological diseases 
such as spina bifida and anorectal malformations.11,27-29 
Also, the procedure has been described in the treatment 
of posttraumatic or neurological incontinence in adult 
patients.30-33 Portier et al12 showed that Malone antegrade 
continence enema associated with perineal colostomy 
provides an acceptable level of continence. It preserved 
the patient’s body image and resulted in a satisfying qual-
ity of life. With retrograde enema, continence was 
obtained in 75% of the cases versus 87% with antegrade 
enema.30 Farroni et al8 showed that perineal colostomy in 
adjunction with appendicostomy or cecal conduit is a 
valid and acceptable alternative to a perineal colostomy 
alone. The patients would experience a better functional 
status and fewer symptoms compared with patients with 
abdominal colostomy. In our study, we combined these 2 
methods to achieve the maximum continence and quality 
of life after APR for low rectal cancer. We evaluated 
functional status, persistence of symptoms, quality of 
life, and continence scores in patients after APR with 
pseudocontinent perineal colostomy with appendicos-
tomy for ACE. The surgical technique is simple, with 
minimal prolongation of operating time. We used cecal or 
ileal conduits in cases of previous appendectomy in 
patients in whom no appendix remained. However, 
because of the preserved site of ostoma, function and fea-
sibility of the conduits did not differ significantly, and 
interpretation of our results is minimally impaired. This 
was confirmed by similar outcomes for these patients 
with cecal or ileal conduits compared with patients who 
underwent appendicostomy.

Early complications with the procedure occurred in 
nearly 40% of our patients, but all of them were minor, 
well tolerated, and improved without any major interven-
tion. Late complications included stenosis of appendix 
stoma, which occurred in 1 patient and was treated with 
stricturoplasty. The low rate of stricture was a result of 
the use of the skin flap in appendicostomies to widen the 
lumen of the appendicostomy to allow easier ACE. 
Furthermore, sever prolapse occurred in 2 patients in the 
eighth year of follow-up, which were treated with surgi-
cal intervention. Overall quality of life was good in our 
patients because the scores were ≥70 on a scale of 0 to 100. 
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The mean continence score was 7 after 1 year of follow-
up. This indicates that pseudocontinent perineal colos-
tomy with ACE could be considered as a feasible 
alternative for abdominal colostomy.

The relatively small sample size as a result of the 
selection criteria for this novel technique compared with 
the total number of patients undergoing APR during a 
10-year period of application of this combinative surgical 
approach was a limitation of the current study. 
Furthermore, despite a minimum follow-up of 12 months, 
it is relatively short in some of our patients for such a 
complex procedure and may be considered as another 
limitation of this study. However, early complications, 
including infection or neosphincter dysfunction, could 
occur within this short postoperative period. Future stud-
ies are needed to objectively investigate patients’ quality 
of life, occurrence of late complications, or colostomy 
failure. Moreover, manometry should also be used to 
quantify the level of pressure and stricture in the recon-
structed fecal passway.

Conclusion
As the results of this study suggest, a combination of 

pseudocontinent perineal colostomy with appendicos-
tomy and then ACE for low rectal cancer can improve 
self-perceived health, continence, and quality of life. The 
patients seem to have few symptoms related to the proce-
dure. The procedure is safe and involves a simple tech-
nique, making it a proper alternative to abdominal 
colostomy in selected patients, and results in satisfactory 
continence and quality of life after APR.
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