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Primary colorectal anastomosis, no preparation, no stoma needed
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الخلاصة 
التحضير الميكانيكي للامعاء كان يعتبر لفترة طويلة من متطلبات نجاح عمليات القولون والمستقيم, الان اصبحت مشكوك بها. التأثير 
المؤلم الذي يتسببه تحضير الامعاء الميكانيكي, بجانب سلامة اجراء توصيل الامعاء الاولي في الحالات الطارئة ادت الى تغيير كبير 
في الطريقة الجراحية, مما ادى الى عمل وصلات القولون الاولية بطريقة امنة اكثر بدون تحضير القولون, وأن دور فتحة القولون 

الجانبية تغير من الزامي الى اختياري.
الهدف من الدراسة : التقدير هل بالامكان عمل جراحة القولون والمستقيم بأمان دون الحاجة لتحضير الامعاء او عمل فتحة جانبية 

للقولون 
ثلاث  ولمدة  وطارئة,  مبرمجة  كحالة  لهم  والمستقيم  القولون  عمليات  اجراء  تم  مريض   130 لمجموع  مستقبلية  متابعة  الطريقة: 
سنوات في مستشفى البشير التعليمي, عمان الاردن, وتم توزيعهم عشوائيا الى مجموعتين. المجوعة الاولى (مجموعة التحضير) 
الثانية ( مجموعة  المجموعة  الفورترانس لتحضير الامعاء.  الخارجية, استخدمت فيها مادة  العيادات  شملت 66 حالة مبرمجة من 
اللاتحضير) شملت 64 حالة من الطواريء والعيادات الخارجية, لم يتم تحضير الامعاء عندهم. لم يتم عمل الفتحة الجانبية للقولون 
في المجموعتين. تمت مقارنة النتائج النهائية للمجموعتين فيما يخص وقت العملية, فترة البقاء في المستشفى, نسبة التهاب الجرح, 

تسريب الوصلات المعوية و خراج البطن.  
النتائج: سرطان الامعاء كان من اكثر اسباب المرض في المجموعتين (التحضير واللانحضير), %75.7 و %62.5 على التوالي. 
بينما الامراض الحميدة كانت موجودة لغاية %24.2 في مجموعة التحضير و %1.5 في مجموعة اللاتحضير. طريقة التوصيل كانت 
بين الامعاء الدقيقة والقولون في %33.3 و %37.5من الحالات, بين القولون والقولون او القولون والمستقيم في %66.6 و 62.5% 
من مجموعة التحضير واللاتحضير على التوالي. لم يكن هنالك فرق احصائي هام في النسبة العامة للمضاعفات ما بعد العملية بين 
المجموعتين, %16.6 في مجموعة التحضير و %14 في مجموعة اللاتحضير. التهاب الجرح, تفتح الجرح, خراج البطن و التسريب 
من الوصلات  حدث عند %9.09, %1.5, %1.5 و %4.5 في مجموعة التحضير, مقارنة بنتائج مجموعة اللاتحضير التي حصلت 

بنسبة %7.8, %3.1, %0 و %3.1. لم تسجل اية حالة وفيات في المجموعتين.   
  الخلاصة : استئصال امراض القولون والمستقيم متبوعة بالوصلات المباشرة ,دون عمل فتحة جانبية للامعاء, يمكن اجراءها بأمان

من دون الحاجة الى تحضير القولون الميكانيكي.
مفاتيح الكلمات: عمليات القولون والمستقيم, الوصلات الاولية, التحضير الميكانيكي للامعاء, التسريب من الامعاء, الفتحة الجانبية.

ABSTRACT
Background: Mechanical bowel preparation was regarded for a long time as a vital prerequisite for successful colorectal 
surgery; this is now being questioned. The distressful effect of bowel preparation, alongside the safety of primary 
colorectal anastomosis in emergency cases, has led to a considerable change in the surgical protocol, making primary 
repair and anastomosis after colon resection safer without bowel preparation, and the role of colostomy has changed from 
mandatory to optional.

Aim: To assess whether colorectal surgery can be performed safely without mechanical bowel preparation or colostomy.

Method: A series of 130 patients, who underwent elective and emergency colorectal surgery, were followed 
prospectively over a three-year period in Al Bashir Teaching Hospital, Amman, Jordan.  The patients were 
randomized into two groups. In one group (preparation group) 66 elective patients were selected from the outpatient 
department; the bowel was prepared using Fortran’s solution. In the second group (non-preparation group), 64 
patients were selected from the emergency and outpatient departments, no bowel preparation was used. Colostomy 
was omitted in both groups. The main outcomes regarding operative time, hospital stay, rate of postoperative 
wound infection, anastomotic leak and intra-abdominal abscess were compared between the two groups. 
Results: Malignancy was the most prevalent pathology in both the preparation and non-preparation groups, 75.7% and 
62.5% respectively, while benign diseases were present in up to 24.2% of the preparation group and in 1.5% of the 
non-preparation group. Anastomosis was ileo-colic in 33.3% and 37.5%, colo-colic or colo-rectal in 66.6% and 62.5% 
of the preparation and non-preparation groups respectively. There was no significant statistical difference in the overall 
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postoperative complication rates between the two groups, 16.6% in the preparation group and 14% in the non-preparation 
group. Postoperative wound infection, wound dehiscence, intra-abdominal abscess and anastomotic leak occurred in 
9.09%, 1.5%, 1.5% and 4.5% in the preparation group, as compared to 7.8%, 3.1%, 0% and 3.1% in the non-preparation 
group respectively. The mortality rate was nil in both groups.
Conclusion: Resection of colorectal pathology followed by primary anastomosis, without stoma, can be performed safely 
with the omission of preoperative mechanical bowel preparation.
Keywords: colorectal surgery; primary anastomosis; mechanical bowel preparation; anastomotic leak; stoma

INTRODUCTION 
In the past, the mortality rate following colorectal surgery 
approached 20%, which was usually as a result of 
anastomotic leak and sepsis.1-6  It was generally believed 
that colon fecal load had an adverse effect on healing of the 
suture line.7, 8 This hampered primary colon anastomosis 
unless preoperative mechanical bowel preparation and 
antibiotic prophylaxis has been undertaken in the presence 
of healthy bowel, sufficient blood supply, tension-free and 
water-tight suture placement.9, 10 Nichols and Condon11 in 
1971 demonstrated that mechanical removal of fecal load 
in patients undergoing colorectal surgery dramatically 
decreases postoperative morbidity and mortality rates. 

The concept of mechanical bowel preparation would appear 
to have many advantages: it decreases contamination of 
the peritoneum and wound by reducing the intraluminal 
bacterial load, which in turn decreases the incidence of 
anastomotic dehiscence and makes bowel handling during 
surgery easier.12, 13 This current practice of mechanical 
bowel preparation before colorectal surgery is now being 
questioned.  Its benefit has never been unequivocally proven 
in previous studies, and, on the contrary, some studies have 
shown that mechanical bowel preparation increases the 
incidence of wound infections and anastomotic leaks.14, 15  

The distressful and unpleasant effects of mechanical bowel 
preparation, with enhanced bacterial translocation and 
adverse effects on anastomotic healing, has resulted in a 
change of the paradigm in respect to the need for bowel 
cleansing before colorectal surgery.16-18

Until recently emergency surgery for colon obstruction and 
injuries was managed by a staged procedure, the damaged 
colon either exteriorized, or repaired with protective 
colostomy.19  Primary anastomosis was contraindicated 
in such circumstances for fear of sepsis and suture line 
leaks. The psychological and physical impact of stoma 
on patients, with the added expense of stoma care and a 
second surgery for closure, beside a paucity of published 
studies confirming the efficacy of diverting colostomy 
in preventing anastomotic leak, questions the surgical 
principles in managing emergency colon surgery. This had 
led to a considerable change in surgical protocols around 
the world, and recent published studies have shown that 
primary repair and anastomosis after colon resection is 
safe, and the role of colostomy, instead of being mandatory, 
has become optional.20-22

METHOD
A series of 130 patients were studied prospectively in 

Al Bashir Teaching Hospital, Amman, Jordan, over a 
3-year period (2009-2012). All had undergone colorectal 
resection, or repair, with primary anastomosis for different 
pathologies. Patients were randomized into two groups 
and managed by two surgical teams.  In one group 
(preparation group), 66 elective patients with presentations 
suggestive of colorectal pathology were selected from the 
outpatient department.  Radiologic, endoscopic and biopsy 
studies confirmed colorectal disease mandating operative 
intervention. All patients were admitted on the day before 
surgery and received mechanical bowel preparation with 
four sachets of Fortran’s solution 12 hours before surgery, 
a soft diet was allowed until evening time. Resection of 
colorectal pathology was followed by primary anastomosis 
without stoma.  In the second group (non-preparation 
group) 64 patients were selected from the emergency and 
outpatient departments with clinical diagnosis of intestinal 
obstruction, abdominal trauma, or signs and symptoms 
of colon pathology. Emergency and planned colorectal 
resections with primary anastomosis were undertaken, 
neither colostomy nor mechanical bowel preparation was 
used. Intravenous antibiotics were given to all patients 
in both groups at induction of anesthesia and continued 
for three doses postoperatively. Prolonged courses of 
intravenous antibiotics were given for any post-operative 
infections.

Laparotomies were carried out through midline approach; 
colorectal pathologies were dealt with accordingly by 
suture repair, or divided between non-crushing clamps. 
Bowel ends were cleaned with saline impregnated gauze, 
anastomosis was completed by a hand sewn single, mucosal-
inverting, layer of 3/0 vicryl suture, or staplers. Integrity 
of anastomosis was checked by increasing intraluminal 
pressure manually, looking for any gas or fecal leak. Drains 
or stoma were not used.

Data relative to patients’ demographics, diagnosis and 
operative procedure were recorded. The main outcomes 
regarding operative time, hospital stay, rate of post-
operative wound infection, anastomotic leak and intra-
abdominal abscess were compared between the two groups.

Wound infection was defined as discharge of pus, wound 
erythema or a positive culture. Anastomotic leak was 
defined as a fecal discharge from the abdominal wound, 
vagina, intraperitoneal abscess or peritonitis.

STATISTICAL ANALYSIS
Data from two groups were compared using chi square 
test, with a P-value of 0.05% considered to be statistically 
significant.
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RESULTS 

Variable 
Prep. 

 group 
(66)

Non- 
prep.  
group  
(64)

P value

Mean age (years) 60 55 N/A
Gender 
    Male
    Female

36
30

38
26

N/A

Diagnosis 
   Colorectal carcinoma
   Inflammatory bowel disease
   Colon injury
   Sigmoid volvulus 

50
3
0
13

40
1
23
0

N/A

Procedure 
   Right hemicolectomy
   Extended Rt hemicolectomy
   Lt hemicolectomy
   Extended Lt hemicolectomy
   Subtotal colectomy
   Sigmoidectomy
   High anterior rectal resection

15
4
22
5
3
12
5

16
5
20
7
3
11
2

N/A

Hospital stay (days) 5 5.6 >0.05%
Operative time (min.)  95 110 >0.05%
Length of antibiotic use (days) 2.3 1.9 >0.05%

Table I. Demographic and clinical data

There were more male than female patients in both 
preparation (54.5% versus 45.4%) and non-preparation 
(59.3% versus 40.6%) groups respectively. The average 
hospital stay was similar for patients in the two groups. 
Histopathology of the resected specimens showed 
malignancy as the most prevalent pathology in both 
preparation and non-preparation groups, 75.7% and 62.5% 
respectively, while benign diseases were present in up to 
24.2% of the preparation group and in 1.5% of the non-
preparation group (see Table I).  Surgery for colon injuries 
constituted about 35.9 % of cases of the non-preparation 
group, with stab wounds comprising the major indication for 
laparotomy in 56.5% of them.  All associated injuries were 
evaluated and treated accordingly, the liver being the organ 
injured most commonly (see Table II).  All procedures were 
undertaken by consultant surgeons, with colo-colic or colo-
rectal anastomosis representing about 66.6% and 62.5% 
of the preparation and non-preparation cases respectively, 
the majority being performed by hand-suturing technique. 
The anastomosis was ileo-colic in 33.3% and 37.5% of 
preparation and non-preparation groups respectively. 

Variable Number P value
Mechanism of trauma
    Blunt trauma
    Stab wound
    Gun shot

7
13
3

N/A

Associated injury
    Small bowel
    Liver
    Spleen 

2
9
1

N/A

Table II. Mechanism of trauma and clinical data

Solid stool in the colon was the predominant finding in 
the non-preparation group, 51.5%, while liquid stool was 
present in up to 56% in the colon of the preparation group. 
Intraoperative spillage of fecal content was significantly 
higher in the preparation group, 22.7%, than the non-
preparation group, 4.6%, P value <0.05% (see Table III).

Variable Preparation 
group (66)

Non-
preparation 
group (64)

P value

Solid stool 6 33 >0.05%

Liquid stool 37 11 >.05%

Clean bowel 23 19 >.05%

Fecal spillage 15 3 <.05%

Table III. Intraoperative assessment of bowel content and 
fecal spillage

There was no significant statistical difference in the 
overall postoperative complication rates between the two 
groups, 16.6% in the preparation group and 14% in the 
non-preparation group. Postoperative wound infection was 
slightly higher in patients of the preparation group, 9.09%, 
as compared to patients in the non-preparation group, 7.8%. 
The incidence of anastomotic leak and wound dehiscence 
in the preparation group was 4.5% and 1.5%, while patients 
of the non-preparation group showed an incidence of 3.1% 
and 3.1% respectively. One patient in the non-preparation 
group required reoperation for closure of a dehiscent wound 
(see Table IV). An intra-abdominal abscess occurred in 
only one patient in the preparation group, proving to be a 
minor anastomotic leak which closed spontaneously. The 
mortality rate was nil in both groups.

Complication Preparation 
group (66)

Non 
preparation 
group (64)

P value

Anastomotic 
leak 3 2 >0.05%

Superficial 
wound 
infection

6 5 >0.05%

Wound 
dehiscence 1 2 >0.05%

Intra-
abdominal 
abscess

1 0 >0.05%

Postoperative 
ileus 4.7 days 2.3 days >0.05%

Table IV. Postoperative complications

DISCUSSION 
The use of mechanical bowel preparation before colorectal 
surgery has been surgical dogma for some considerable time, 
because it was considered to reduce the rate of infectious 
complications.23 But a number of prospective randomized 
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studies have failed to show any significant difference in the 
rate of anastomotic leak and wound infection in patients 
with or without bowel preparation.24, 25 Burke et al. in 1994 
published a study on 186 patients undergoing left colorectal 
resection, some received bowel preparation, others did not. 
These investigators failed to find a significant difference 
in the percentage of anastomotic leak and wound infection 
between the two groups, 3.7% and 4.9% for the preparation 
group, versus 4.6% and 3.4% in the non-preparation group 
respectively.26 Other studies have shown a significant 
increase in the incidence of anastomotic leak and 
wound infection in patients receiving mechanical bowel 
preparation (10% and 24% respectively) as compared to 
patients without preparation (5% and 12% respectively).27  

In our study the rate of anastomotic leak and wound 
infection was lower in patients not receiving mechanical 
bowel preparation (3.1% and 7.8% respectively) as 
compared to patients receiving bowel preparation (4.5% 
and 9% respectively), but the difference was not statistically 
significant. Changing the physical characteristics of feces 
from solid to liquid, induced by cathartics during bowel 
preparation, makes it less controllable with more spillage 
of fecal material from the fresh anastomotic line.28, 29 Liquid 
stools were found in 56% of patients of the preparation 
group in our study, and control of intraoperative fecal 
spillage was significantly difficult in 22.7% of cases of 
the preparation group as compared to 4.6% of cases of the 
non-preparation group, P value <0.05%. This may explain 
the higher incidence of wound infection in patients in the 
preparation group (see Table IV). 

Mechanical bowel preparation is not without its 
disadvantages; it causes fluid and electrolyte disturbance, 
abdominal pain and bloating. Furthermore bowel 
preparation may deplete colonic fatty acid and disturb 
the colon mucosal barrier thereby enhancing bacterial 
translocation, leading to an increased incidence of 
anastomotic leak, wound infection and other perioperative 
complications.30, 31 

The safe results of primary anastomosis in the management 
of an unprepared colon in emergency surgery, obstruction 
or trauma, questions the necessity of mechanical bowel 
preparation.32-34 In the current series of 23 patients with 
various kinds of abdominal trauma, all were managed soon 
after hospital admission by primary repair or anastomosis 
without stoma. Two cases of gunshot injuries were managed 
by resection and primary anastomosis of the left colon and 
small bowel, one of them developing low output fecal 
fistula, treated conservatively, and the other one developing 
abdominal dehiscence that required reoperation for wound 
closure. However, 12 cases of colon obstruction treated 
with urgent resection and primary anastomosis without 
stoma underwent a smooth postoperative period except 
for one case that developed deep wound infection, which 
proved to be a minor anastomotic leak.     

Frequently, when surgeons decide to create a defunctioning 
stoma this is based on a belief that a difficult anastomosis 
might leak. When the real indications of colostomy are not 

present, i.e. feculent peritonitis, low rectal excision, shock, 
poor nutritional status and neoadjuvent radiochemotherapy, 
stoma should be avoided, as it has not been shown  to 
prevent anastomotic leak.35, 36 However, animal studies have 
shown that colostomy might impair anastomotic healing. 
Omission of stoma in our study showed no increase in the 
incidence of anastomotic leak and wound infection when 
compared with other studies where a stoma is created to 
protect an anastomosis. 37-39

Current data from randomized controlled studies showed no 
benefit of routine drainage after uncomplicated colorectal 
surgery, and on the contrary it might increase the incidence 
of anastomotic leak and wound infection.40, 41

Whether a handsewn or a stapler device is used for 
secure anastomosis, many controlled trials have shown 
no significant difference in terms of postoperative 
complication rate.42, 43

CONCLUSION 
We report that resection of colorectal pathology followed 
by primary anastomosis, without stoma, can be performed 
safely with the omission of preoperative mechanical bowel 
preparation. Stoma should be strongly recommended 
when the patient has: shock, gross fecal peritonitis, low 
rectal anastomosis, multiple injuries and associated co-
morbidities. Antibiotic prophylaxis is recommended at 
induction of anesthesia and for two doses postoperatively, 
prolonged courses may be required in cases of infectious 
complications. Handsewn or stapled anastomosis produce 
the same results with respect to anastomotic leak.  
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