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Abstract 

Background: Total proctocolectomy with ileal pouch anal anastomosis (IPAA) is a standard procedure for many diseases, including 
familial adenomatosis polyposis (FAP). This procedure can be achieved by different options. Objectives: To report and assess the 
outcome of a two-stage operation: Proctocolectomy with IPAA with diverting loop ileostomy followed by ileostomy reversal as a 
second stage using a stapled technique for J-pouch type. Methods: A prospective study conducted in Basrah Gastroenterology and 
Hepatology Hospital from March 2022 to June 2025. It involves 10 patients (two males and 8 females) diagnosed as FAP by 
colonoscopy and histopathological biopsies. All patients experienced two-stage operations. Laparotomies using the stapled technique 
were performed for all patients. The J-pouch type was created in all of them. Follow-up for all patients was achieved by scheduled 
visits. Results: No death was reported in this study. In addition, none of the patients developed anastomotic leakage, pouch loss, 
impotence, pulmonary embolism, bleeding, fecal incontinence, postoperative pneumonia, or intestinal obstruction. However, the 
following complications were reported as follows: Pouchitis (2/10), incisional hernia (2/10), wound infection (3/10), and peristomal 
dermatitis (10/10). Conclusions: This operation successfully achieved the primary treatment of FAP without serious complications, 
such as leakage, which encourages further studies involving larger sample sizes and the use of various staged surgical procedures 
for FAP or other patients with a broader range of underlying diseases. 

Keywords: Diverting ileostomy; Familial adenomatous polyposis; Ileal pouch anal anastomosis; J-pouch; Proctocolectomy. 

 الغدي السلائلي العائلي  كیس اللفائفي المصنع مع الحلقة الشرجیھ واستخدام تفویھ اللفائفي التحویلي في مرض الورم  نتائج استئصال القولون والمستقیم الكامل مع ربط
 خلاصة ال

یمكن تحقیق ھذا  ).  FAPالعائلي (  تعدد الخلایا الغدیةھو إجراء قیاسي للعدید من الأمراض، بما في ذلك  )  IPAAالكامل مع التشریح الشرجي في الكیس اللباقي (  القولون : استئصال  الخلفیة
التحویلي، تلیھا عكس الإیلیوستومي كمرحلة ثانیة   IPAAمع    القولون: الإبلاغ عن نتیجة عملیة من مرحلتین: استئصال  الأھدافالإجراء من خلال خیارات مختلفة.   الحلقي  اللفائفي  مع فغر 

مرضى    10. تشمل الدراسة  2025حتى یونیو    2022: دراسة مستقبلیة أجریت في مستشفى البصرة لأمراض الجھاز الھضمي والكبد من مارس  قائالطر .  J-pouchباستخدام تقنیة مثبتة لنوع  
ع خلال تنظیر القولون وخزعات نسیجیة. جمیع المرضى خضعوا لعملیات من مرحلتین. تم إجراء عملیات فتح البطن باستخدام تقنیة الدباسة لجمی  من  FAP(ذكران وثماني إناث) تم تشخیصھم ب  

: لم یتم الإبلاغ عن أي وفاة في ھذه الدراسة. بالإضافة إلى ذلك، لم یصب أي من  النتائجمتابعة جمیع المرضى من خلال زیارات مجدولة.    تفي جمیعھا. تم  J-pouch  ستخدام المرضى. تم ا 
داد الأمعاء. ومع ذلك، تم الإبلاغ عن المضاعفات  المرضى بتسرب متحمس أو فقدان الجیب أو العجز الجنسي، أو انسداد رئوي، أو نزیف، أو سلس البراز، أو التھاب رئوي بعد العملیة، أو انس

دون مضاعفات    FAP: حققت ھذه العملیة بنجاح العلاج الأساسي ل  الاستنتاجات).  10/ 10)، والتھاب الجلد المحیطي (10/ 3، التھاب الجرح ( )10/ 2)، فتق الشقوق ( 10/ 2لتھاب الكیس ( التالیة: ا
أو مرضى آخرین یعانون من مجموعة أوسع من    FAPخطیرة مثل التسرب، مما یشجع على المزید من الدراسات التي تشمل عینات أكبر واستخدام إجراءات جراحیة مرحلیة مختلفة لمرضى  

 الأمراض الأساسیة.
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INTRODUCTION 

The ileal pouch–anal anastomosis (IPAA) is a standard 
surgical operation that is adopted to keep continuity of 
the gastrointestinal tract following proctocolectomy 
[1]. The operation includes the formation of a small 
intestinal pouch to replace the rectum, creating a stool 
reservoir after complete resection of the colon and 
rectum. This procedure is achieved by stapling together 
two or more loops of small intestine (most commonly 
a J pouch and much less commonly an S pouch or W 
pouch) [2]. This pouch is definitely anastomosed with 
the anus. Temporary diverting ileostomy is frequently 
used with IPAA, which will be closed in the next 
separate operation [2]. Proctocolectomy with IPAA is 
indicated mostly in ulcerative colitis, familial 
adenomatous polyposis (FAP), and toxic megacolon 

[1,3]. This surgical procedure is contraindicated when 
the distal ileum or anus (anal canal) is often affected by 
underlying pathology such as Crohn’s disease [4]. 
Proctocolectomy and IPAA can be achieved by 
different options. The commonest option is a staged 
surgical operation (two-stage and three-stage 
operation); the time between one stage and the other is 
6-12 weeks [5]. Less commonly, a single-stage 
operation that is called restorative proctocolectomy, 
which includes proctocolectomy and IPAA without 
diverting proximal ileostomy [6]. In a two-stage 
procedure: proctocolectomy, IPAA, and creation of a 
diverting ileostomy as a first stage (operation) and then 
reversal of the diverting loop ileostomy as a second 
stage [5]. While the three-stage procedure is total 
colectomy and ileostomy as a first stage. In the second 
stage, the procedures include proctectomy, IPAA, and 
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the creation of a diverting loop ileostomy. Finally, 
ileostomy reversal as a third-stage operation [5]. This 
operation, like any other surgical operation, could have 
certain general complications such as hemorrhage, 
infection of wounds, lung infections, cardiac problems, 
deep venous thrombosis, and pulmonary embolism [4]. 
Specific complications, particularly with one-stage 
operations, can be classified as early and late [4]. Early 
complications include anastomotic leakage, which is 
considered a serious complication [7]. Late specific 
complications include anal incontinence, obstruction 
of the bowel, and impotence, which is occasional, and 
the most common late specific complication is 
pouchitis. Main presentations of pouchitis include 
fever, frequent watery diarrhea, abdominal cramps, 
tenesmus, and anorexia [8]. FAP syndrome is a rare 
genetic condition (1 in 8000 live births). It is an 
autosomal dominant disease with varying degrees of 
penetrance affecting teenagers. FAP includes hundreds 
to thousands of polyps all over the colorectal tract. 
Polyps are premalignant for colorectal cancer. 
Colectomy is essential for a considerable decrease in 
conversion to colorectal cancer [9]. To the best of our 
knowledge, there is no previously published work in 
southern Iraq reporting this procedure. The current 
study was designed to assess the outcomes of this 
procedure, particularly in serious complications such 
as leakage. 

METHODS 

Study design and setting 

This prospective study was conducted from March 
2022 until June 2025 in Basrah Gastroenterology and 
Hepatology Hospital. In the current study, 10 patients 
who were attending the hospital had a detailed history 
taken, including main clinical features. Blood 
investigations were performed, including complete 
blood count, renal function test, liver function test, 
random blood sugar, and CRP. 

Inclusion criteria 

This study included all patients who presented to our 
hospital with FAP disease, where the diagnosis was 
confirmed by colonoscopy and histopathological 
examination of biopsies, and who provided consent. 

Exclusion criteria 

Patients with FAP and histopathological exams of 
biopsies showing dysplasia or harboring malignancy, 
as well as patients with FAP and concurrent polyps in 
the stomach and duodenum. Patients who had 
undergone ileal pouch anal anastomosis for reasons 
other than FAP, such as severe ulcerative colitis or 
toxic megacolon, were excluded. 

Intervention and outcome measurements 

Then, imaging investigations were done in terms of 
ultrasonography and computerized tomography (CT). 
Then, specific investigations, particularly colonoscopy 
with endoscopic biopsies, were performed. 

Consequently, disease status and its treatment were 
assessed. The possible complications were discussed in 
details including that this procedure is two-stage 
operation and the diverting ileostomy needs to be 
closed later on, in addition, possible complications of 
stoma like high output of ileostomy and peristomal 
dermatitis alongside the presumably expected benefit 
of ileostomy to reduce the leak possibility of IPAA, 
pouchitis were discussed with patients.  Packed RBCs 
were prepared for every patient; mechanical and 
chemical bowel preparation was done, including 
laxative tablets and sachets with metronidazole tab 500 
mg t.d.s. one day before surgery. Ceftriaxone vials of 1 
gm were given 1 hour before starting the surgical 
operation. Compression stockings were used to reduce 
the possibility of deep venous thrombosis. 

Surgical technique 

Generally, under general anesthesia and with the 
patient in the Lloyd Davies position, a midline incision 
was used, and classical total proctocolectomy until the 
upper level of the anal canal was achieved by stapling 
using an Endo GIA articulating reload with tri-staples 
technology and a 45 mm medium/thick stapler. A 15 
cm J-pouch was created by two loops that were stapled 
to form a pouch. Then, the ileal pouch was 
anastomosed with the anus using a circular stapler with 
tri-staple technology 29 or 31, accordingly to the DST 
series. Consequently, proximal diverting loop 
ileostomy was achieved in a proper site of the 
abdominal wall. Intravenous fluid, intravenous third-
generation cephalosporin (particularly ceftriaxone 1 
gm b.i.d.), intravenous metronidazole 500 mg vial 
t.d.s., intravenous paracetamol 1 gm vial b.i.d., and 
enoxaparin 4000 IU once daily subcutaneously were 
given. Patients were closely monitored during their 
admission in a surgical ward, particularly their vital 
signs, urine output, pelvic drain observation, and 
general status. The stomach tube was removed in the 
recovery room. The patient was encouraged for early 
mobilization on the operative night and started oral 
clear fluids 12 hours after surgery. Five days 
postoperatively, Folly's catheter was removed. The 
pelvic drain was removed when it was usually non-
functioning or had no significant drainage and the 
stoma started functioning. Patients were educated 
about stoma care, particularly on early days when the 
output would be watery and frequent, by training 
patients about properly fixing stoma appliances and 
prescribing creams for peristomal skin to avoid 
dermatitis and skin excoriation. 

Postoperative management 

Follow-up was primarily scheduled as follows: after 2 
weeks for stitch removal and patients' checkup. Then, 
after 3 months of doing barium enemas to ensure 
healing, exclude anastomotic leakage and plan for 
ileostomy closure. Then, 2 weeks after ileostomy 
closure. Consequently, 2 months later on to rule out 
any possible complications, and eventually after one 
year. Early follow-up included detecting any leakage 
of the anastomotic line by recording any temperature 
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elevation, severe abdominal or anal pain, or any 
discharge through the wound or anus, followed by 
ultrasonography or computerized tomography if there 
is suspicion of a leak. The latest follow-up included a 
clinical assessment of pouchitis by asking patients 
about main clinical features, which include fever, 
frequent watery diarrhea, abdominal cramps, 
tenesmus, and anorexia. Fecal incontinence was 
clinically assessed by asking patients about their ability 
to control gas, liquid stool, or solid stool. Male 
impotence was clinically assessed by asking the 
patients about any worsening changes in sexual activity 
postoperatively. 

Ethical considerations 

The study protocol was approved by the Ethical 
Committee of Basrah College of Medicine, University 
of Basrah, Iraq. All participants provided written 
informed consent. The study conducted adhered to the 
Declaration of Helsinki. 

Data analysis 

Qualitative data were expressed in terms of number and 
percentage, whereas quantitative data were expressed 
in terms of mean ± SD. Descriptive statistics was 
applied. 

RESULTS 

The current study includes 10 patients; 8 patients were 
females and 2 patients were males. The age ranged 
from 20 to 43 years old (31.8 ± 0.31 years). All of them 
were diagnosed as FAP by colonoscopy and 
endoscopic biopsies. No one included in the current 
study was diagnosed by histopathology as dysplasia or 
harboring malignancy. Moreover, none of our patients 

had concurrent polyps in the stomach and duodenum, 
as proven by upper gastrointestinal endoscopy. 
Proctocolectomy with IPAA with diverting temporary 
loop ileostomy was performed for all patients in this 
study, as shown in Figure 1.  

 
Figure 1: A) Creating J pouch by staplers, anvil of circular stapler 
was inserted in pouch and ready to make pouch-anal anastomosis.  
B) Barium Enema for IPAA three months postoperatively showing 
no sign of leak or stenosis reflecting the patient is ready for loop 
ileostomy reversal. 

Then, all patients underwent ileostomy closure almost 
3 months later after a water-soluble radiographic study 
(barium enema) to rule out the possibility of leaks. All 
patients received 2 units of packed RBC 
intraoperatively on a clinical basis in response to 
extensive enterectomy and 1-2 units of packed RBC 
postoperatively according to the hemoglobin test, with 
a mean of total blood transfusion of 3.1 ± 0.31 units. 
The hospital stay of patients was 6-7 days, with a mean 
of 6.5 ± 0.53 days. Fecal function (motion number) 
after ileostomy closure was 7-9 times/day (8.1 ± 0.88 
times/day), decreasing with time to 2-3 times/day (2.5 
± 0.53 times/day) 2-3 months later on, as shown in 
Table 1.  

Table 1: Summary of patient characteristics 
Age 

(year) 
 

Sex 
 

Blood 
transfusion/patient 

 

Hospital stay/patient 
(day) 

Motions after ileostomy 
closure 

(motions/day/patient) 

Motions in 2 patients with 
pouchitis 

(motions/day/person) 

31.8±6.0 F 8(80) 3.1±0.31 6.5±0.53 Early 8.1±0.88 Early 13.5±1.27 
M 2(20) Late 2.5±0.53 Late 5.1±0.88 

Values are presented as frequency, percentage, and mean±SD. 

Two patients developed pouchitis; their motions per 
day reached up to 12-15 times/day (13.5 ± 1.27 
times/day). Both of them responded to medical 
treatment in terms of antibiotics in terms of 
ciprofloxacin 500 mg b.i.d. and metronidazole 500 mg 
t.i.d. for 14 days, reaching up to 4-6 motions per day 
with a mean of 5.1 ± 0.88 (Table 1), and none of them 
were fortunately reported as refractory to medical 
treatment. In the current study, no death was reported, 
and no anastomotic leakage. However, 10 out of 10 
patients developed peristomal dermatitis and skin 
excoriation around ileostomy of variable degrees 
particularly during first 2-3 weeks because of high 
small bowel stoma output and watery in consistency, 
all of them treated by proper fixing of colostomy 
appliances and using proper creams, training patients 
and their families about stoma care, all of them 
responded well for such measures. In addition, 3 

patients out of 10 developed wound infections, as 
shown in Table 2.  

Table 2: Complications of two-stage proctocolectomy with IPAA 
with proximal diverting ileostomy 

Complications n(%) 
Peristomal dermatitis 10(100) 
Incisional hernia 2(20) 
Death 0(0.0) 
Pouchitis 2(20) 
Pouch loss 0(0.0) 
Wound Infection 3(30) 
Impotence 0(0.0) 
Deep Venous Thrombosis and 
Pulmonary embolism 0(0.0) 

Anastomotic Leak 0(0.0) 
Intestinal obstruction  0(0.0) 
Bleeding 0(0.0) 
Early post-operative Pneumonia 0(0.0) 
Fecal incontinence 0(0.0) 
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Pouchitis was developed in 2 out of 10 patients; they 
were clinically detected by frequent watery diarrhea, 
abdominal cramps, fever, and anorexia. Incisional 
hernia was reported in 2 patients; both of them were 
surgically treated later on. But the other possible 
complications had not occurred, such as bleeding, 
pouch loss, intestinal obstruction, pulmonary 
embolism, anal incontinence, impotence, or early 
postoperative pneumonia (Table 2). 

DISCUSSION 

It is known that FAP is a rare disease [9], and it is of 
interest to report performing this procedure in our 
growing center, for a whole number of patients with 
FAP consulted our center during the period of study. 
One patient with FAP that converted to malignancy 
was not included in this study to avoid adding different 
other parameters supposedly affecting anastomosis 
healing and consequently leakage, such as malignancy 
and preoperative chemotherapy. In certain diseases 
such as FAP, the total colon and rectum must be 
removed (proctocolectomy), in which the rectum must 
be fully mobilized before division till the beginning of 
the anus, taking into consideration the identification 
and preservation of the pelvic nerves. This can be 
achieved by a stapler, whether straight or curved. This 
can be performed by open surgical abdominal 
operation, laparoscopy, or robotic tool operation [10-
13]. All patients in the current study underwent 
proctocolectomy by laparotomy and using staplers 
without hand sewing. It is reported that this operation 
could be achieved by a single stage [6]. However, 
many other centers achieved this operation in two 
stages [5], thinking that diverting ileostomy leads to 
better healing and maturation of the pouch and thus 
decreases the possibility of leakage while the ileostomy 
diverts the fecal stream [14]. Hence, in the current 
study, this option was adopted to possibly reduce the 
serious complications, such as leakage, in our evolving 
center. Furthermore, other centers performed this 
operation using a three-stage procedure [5]. It is 
reported that this option is preserved in certain 
conditions such as severe ulcerative colitis severely 
affecting the colon and rectum, and this could be 
achieved either transanally or transabdominally 
[15,16]. Moreover, there is a modified two-stage 
proctocolectomy that consists of subtotal colectomy 
accompanied with end ileostomy, then completion 
proctectomy and creation of IPAA but not 
accompanied with diverting ileostomy, and it is 
thought to be more used in severe cases of ulcerative 
colitis and has a lower rate of anastomotic leakage in 
comparison to traditional two-stage IPAA [17]. It is 
already known that there are different types of ileal 
pouches, such as the J-pouch, which is the typical one 
and thus was performed in the current work, and 
occasionally the S-pouch or W-pouch. In all types the 
ileal loops are anastomosed to each other either by 
hand sewing or GIA staplers, forming a reservoir that 
is preferably 15-20 cm in length [4]. Kirat et al. [18] 
have observed a better result of the stapled method over 
the hand swing one; thus, it was chosen for all patients 

in the present work. However, Tatsuta et al. reported in 
their multicentric study including 53 patients with FAP 
in 12 institutions that the 20-year overall survival rate 
was worse in stapled IPAA in comparison to hand-
sewn IPAA due to cancer risk [19]. Bouchiba et al. 
showed in their multicentric study for almost 3 decades 
with a median follow-up of 12 and 15 years that 0.9% 
of their patients developed pouch/rectal cuff cancer 
following IPAA, whereas 2.2% of their patients 
developed such cancer following direct ileoanal 
anastomosis, raising the likelihood of the risk of cancer 
developing in the pouch/rectal cuff, necessitating long-
term endoscopic surveillance and monitoring after 
proctocolectomy whatever the option used [20]. Like 
any other surgical operation, this operation might carry 
general complications such as early postoperative 
bleeding, deep venous thrombosis (DVT), pneumonia, 
and wound infection [4]. In our study, three patients 
developed wound infections, and that comes in accord 
with previous literature [4]. But bleeding, DVT, and 
pneumonia were not reported in the present study in 
comparison to previous literature [4]. In the current 
study, there was clearly no anastomotic leakage that 
might be attributed to performing diverting ileostomy 
as part of this procedure, accompanied by other 
possible factors in our series like patients' young age, 
no malignancy, or neoadjuvant chemotherapy. 
However, it is important to emphasize that the small 
number of patients in the current study limits statistical 
strength. In contrast to our study, Zhuo et al. reported 
in their retrospective study for 10 years that 8.2% of 
244 patients in their series developed anastomotic 
leakage, which might require percutaneous drainage 
under ultrasound guidance or sometimes abdominal re-
exploration [7]. Peristomal skin dermatitis was 
reported in all patients in our study, with variable 
degrees of redness, excoriation, or skin changes, 
particularly in the first few weeks postoperatively due 
to frequent and watery intestinal contents. All patients 
responded well to the treatment and education 
mentioned in the results section. In contrast, a recent 
study reports that the rate of peristomal skin 
complications is 36.3% to 73.4% [21]. This might be 
ascribed to the small number of patients in our study or 
the occurrence of complications during the period of 
patient training while the patient was in the early 
postoperative period. Brewer et al. reported many 
long-term complications, such as intestinal obstruction, 
fecal incontinence, and male impotence, as long-term 
complications for total proctocolectomy and IPAA [4]. 
In contrast, the absence of these complications in the 
current study represents a notable observation, and no 
patients complained of loss of ability to control passage 
of gas or stool; hence, there was no need for further 
tests or investigations for anal continence. Two male 
patients included in this study did not develop worse 
changes in their sexual activity. However, lack of fecal 
incontinence and male impotence in our study might be 
attributed to a relatively limited follow-up duration and 
small cohort. Incisional hernia was reported in two 
patients in our series, and that is similar to other studies 
[4]. It is considered that pouchitis is a common 
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complication after this procedure, reaching 50% of 
patients [18], whereas in the present study, the 
pouchitis percentage was less and noted in 2 out of 10 
patients, representing 20%, and both of them 
responded to antibiotics. This might be attributed again 
to the small frequency of patients in this study. 
Antibiotics have been reported as first-line treatment; 
however, many other researchers have reported good 
results by using steroid or monoclonal antibody 
treatment for antibiotic-refractory pouchitis [22-24]. 
Seifarth et al. successfully tested sacral nerve 
stimulation for reduction of the number of bowel 
motions [25]. Patients in this study benefit from this 
surgical operation by successfully treating FAP via 
removing the affected colon and rectum and creating a 
pouch as an alternative to the already resected diseased 
rectum without any deaths or serious complications. 
Furthermore, because FAP is a systemic disease, 
gastroenterologists and physicians in our hospital 
provided those patients with monitoring and thorough 
screening clinically or endoscopically for extracolonic 
manifestations during or after the period of study. 

Limitations of the study 

Single-center study with a small sample size because 
of the rarity of the disease (FAP), leading to restricted 
statistical strength. However, the promising outcome of 
the IPAA procedure encourages expanding this work 
in patients with other indications such as certain cases 
of ulcerative colitis and toxic megacolon alongside 
newly discovered patients with FAP using different 
options of surgical operations with different techniques 
in terms of hand-sewing or using staplers to enable 
designing a comparative study and thus, acquiring a 
statistically significant clinical decision. 

Conclusions 

Choosing a two-stage procedure using the stapled 
technique was feasible and might presumably reduce 
the incidence of serious complications such as 
anastomotic leakage and pouchitis. In addition, a 
stapled J-pouch was a reasonable option. However, the 
sample size needs to be expanded in the future to 
enable comparing different surgical options and thus, 
statistically enforce the clinical conclusion. 

Recommendation 

In spite of the satisfactory outcome, it is planned to 
include more patients in such similar future work using 
different surgical options to achieve total 
proctocolectomy with IPAA for FAP with one-stage, 
two-stage, modified two-stage, three-stage procedures, 
or direct ileoanal anastomosis accordingly and to make 
a comparative study. A multicentric study will be 
planned in the future to strengthen statistical 
significance. 
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