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ABSTRACT 

Background: Anastomotic leak following gastrointestinal surgery is the most post-

operative complication that causes significant morbidity and mortality. Its burden is 

high in low and middle income countries likes Tanzania with lack of supportive data 

on incidence of Anastomotic leak, predictors and outcome. 

Objective: This study aims to determine the predictors and early outcomes of 

anastomotic leak among patients who underwent primary bowel resection and 

anastomosis at Iringa Regional Referral Hospital in Tanzania. 

Methodology: This was a hospital based retrospective study involving patients 

underwent primary bowel resection and anastomosis at Iringa Regional Referral 

hospital. It included data from January 2015 to December 2018. Demographic, 

indications, preoperative, intraoperative and postoperative data were abstracted using 

questionnaire sheet. Data analysis was done with Statistical Package for Social 

Science (SPSS 23.0). Numerical data was summarized using median and 

interquartile range (IQR) while categorical data was summarized using frequency 

and proportions. Logistic regression analysis was run to identify the predictors for 

anastomotic leak. Findings were presented using tables and figures. 

Results: A total of 335 cases were analyzed for which 19% had anastomotic leak 

after gastrointestinal anastomosis. The median age was 50 years old with 

Interquartile Range (IQR) 36 to 62 years old. The predictors that had statistical 

significant included diabetes mellitus [AOR=2.38, 95%CI: 1.01-5.43], Tuberculosis 

[AOR=13.13, 95%CI: 2.18-79.04], high American Association for Anesthesiology 

(ASA) score [AOR=2.39, 95%CI: 1.15-4.97], surgery done by residents and 

registrars [AOR=2.47, 95%CI: 1.22-5.00] and longer duration of surgery more than 2 

hours remained very significant predictor for anastomotic leak [AOR=3.23, 95%CI: 

1.51-6.90]. 

Conclusion: Anastomotic leak was high from the site and remains common problem 

after gastrointestinal surgery. Co-morbidity illness such as diabetes mellitus; 

tuberculosis and high American Association for Anesthesiology score, cadre of the 

surgeon and longer duration of surgery were the most significant independent 

predictors for anastomotic leak. Morbidity and mortality due to anastomotic leak 
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ware high among patients underwent primary anastomosis.
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DEFINITION OF TERMS 

Anastomosis Refers to the joining or connection between two hollow 

structures including the blood vessels or intestine (Hyman et 

al., 2007).  

Anastomotic leak  Refers to inadequate tissue healing allowing for exit of  

gastrointestinal material through the staple or suture line  

(Acquafresca et al., 2015).  

Early outcome is defined as leakage within 30 post-operative days represents 

a severe entity (Yi-Wei et al., 2017).  

Laparotomy  A surgical procedure involving large incision which is made 

through the anterior abdominal wall to gain access into the 

abdominal cavity for diagnostic purposes or for major 

intestinal or abdominal visceral surgeries (Dharap et al., 2016). 

Primary anastomosis Refers to intestinal resection followed that has happened 

recently (Binda et al., 2012). 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background 

Anastomosis refers to the joining or connection of blood vessels or loops of intestine 

which are typically diverging (Daams et al., 2013; Dambaev et al., 2017). An 

anastomosis can occur naturally in the body or it can be created naturally (Guyton et 

al., 2017). 

Anastomosis associated with risks of complications, these includes bleeding, 

scarring, blockage, stricture formation and narrowing of anastomotic site, infections 

which may lead sepsis and anastomotic leakage (AL) (McDermott et al., 2016). AL 

is recognized as most occurring complication resulting from gastrointestinal surgery 

(anastomosis) that occurs when inadequate tissue healing allowing for exit of 

gastrointestinal material through the structure line (Acquafresca et al., 2015).  It is 

the most severe problem causing increase of morbidity and mortality rates; AL cause 

increase risk of length of hospital stay, increases hospitalization costs, also may 

worsen patient outcome (Branagan & Finnis, 2005).  

The leakage due to anastomosis is linked with increased risk of mortality following 

gastric surgery; the mortality due to anastomosis leakage accounts of 5 to 28 percent 

(Krarup et al., 2015). In addition to that, anastomosis is associated with prolonged 

hospital stay after anastomosis.  

Globally, the incidence of anastomotic leakage following gastrointestinal surgery 

ranges between 1.6 to 16 percentages (Jatal et al., 2016). However, the early 

detection or recognition of anastomotic leak remains the challenging task to every 

surgeon; this is due to presentation of common clinical features which are typically 

common after gastrointestinal surgical procedures (Welsch et al., 2011).  

In many cases, the signs or symptoms of AL varies from mild abdominal pain and 

fever to ileus, fulminant peritonitis, sepsis and death (Khan et al., 2008). In other 

words, AL typically occurs between 5
th

 to 8
th

 after the anastomosis, but in some cases 

the symptoms may delay to 13
th 

day (Bellows et al., 2009). Regardless of the 
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experience of the surgeons, the clinical assessment alone is insufficient in early 

recognition or detection of AL (Cong et al., 2015).  

Different diagnostic procedures for early identification of Anastomotic leaks have 

been explained but with contradictions; yet no clear defined fast way to detect AL; 

and there is no consensus exists over the correct guidance in the management of AL 

(Telem et al., 2010). However, anastomotic leaks are frequently diagnosed late in the 

postoperative period and often after initial hospital discharge; further investigation 

using CT scan is preferred diagnostic modality when imaging is required. Fecal 

diversion used in management of AL, though over 50% of leaks can be managed 

without fecal diversion (Hyman et al., 2007). 

It is indicated that, anastomosis can naturally occur in the body or can occur due to 

surgical procedures (Guyton et al., 2017). The natural occurrence anastomosis 

depends on the structures in the body, for instance, arteries and veins are inter-

connected to each other to enhance transference of oxygen and body nutrients (Ho & 

Ashour, 2010). The removal of damaged part can be done appropriately by surgeons; 

the image below indicates how anastomosis was observed. 

 

Figure 1: Showing the damaged part and anastomosis 

Source: www.healthline.com/health/anastomosis 

Majority of patients with gastrointestinal disorders including crohns disease, 

colorectal cancer will need surgical anastomosis to relieve their condition for proper 

bowel functioning (Chandra & Moore, 2011). Other conditions which may need 

bowel resection and anastomosis; the procedure consists of ulcerative colitis, 

http://www.healthline.com/health/anastomosis
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regional enteritis, intestinal gangrene, perforated peptic ulcers, redundant colon, and 

bowel trauma (Erol et al., 2013). Also the anastomosis can be treated through 

laparascopically or laparotomy proceures (Cho et al., 2017). There methods used in 

performing anastomosis includes end-to-end anastomosis, connects two open ends of 

the intestine after resection of damaged part (Krarup et al., 2015), side-to-Side 

anastomosis (SSA) connects sides of each part of the bowel together rather than their 

ends (Ho & Ashour, (2010). The choice of techniques depend on the diameter of the 

portion of the intestine that needs anastomosis (Goulder, 2012). Some risks includes 

scarring, blockage, stricture formation and infections, which may lead to sepsis and 

anastomotic leakage (McDermott et al., 2016). 

AL is rare but very serious complication of intestinal anastomosis, it occurs when a 

newly created connection fail to heal and therefore begins to leak. The previous 

findings indicates that AL can occur between 3% to 6% of colorectal anastomosis, 

but, it carries higher mortality of over 39% (Trencheva et al., 2012). The symptoms 

of AL include, fever, abdominal pain, abdominal distension, paralytic ileus and 

symptoms of peritonitis. The literature also show that, the risk of AL is more to the 

people who are obese or are using steroids (Hummel, 2017; Li et al., 2016).  

Numerous studies have shown that male sex, obesity, preoperative steroid and non-

steroidal anti-inflammatory drug use, longer duration of operation, surgeon 

experience and preoperative blood transfusion as the risk factors for anastomotic 

leakage (Vasiliu et al., 2015; Yang et al., 2019). 

The small AL is manageable, however its management is challenging depending on 

the experience of the surgeon; it can be treated through giving broad spectrum 

antibiotics and drainage placed in anterior abdominal wall (Alam et al., 2017). But 

for the, larger AL needs another surgery and probably diverting colostomy required 

along with abdominal washout with warm saline and antibiotics (Trencheva et al., 

2012). 

1.2 Problem Statement 

Gastrointestinal surgery is one of the most common surgical procedures performed 

especially in the emergency or elective situations; for example when resections are 
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carried out for benign or malignant lesions of the gastrointestinal tract. However, this 

procedure associated with serious complications; Anastomotic leak (AL) reported as 

the most postoperative complication that leads to significant morbidity and adversely 

affects length of hospital stay (Ahmed & El-Badawy, 2014).  

Anastomotic leak among patients who undergo primary anastomosis can affect 2% 

to16% worldwide (Jatal et al., 2016). The AL occurs to about 8 to 15 percent of all 

patients undergoing gastrointestinal surgeries¸ the mortality due to AL ranges from 5 

to 28 (Krarup et al., 2015); and is associated with high morbidity and short-term 

mortality rates of up to 39%  (Jongen et al., 2016).  

Nevertheless, prediction and early recognition of anastomotic leak is a challenging as 

the predictors for AL not clearly known (Welsch et al., 2011). In Tanzania, 

anastomotic leak has shown being the leading cause for re-laparotomy 37.6% 

(Swallowa et al., 2014). However, there is lack of data on incidence, risk factors and 

early outcome associated with AL. Considering Iringa regional referral hospital that 

receives number of patients for gastrointestinal surgery; this study aims to determine 

the predictors and early outcome of AL among patients who underwent primary 

bowel resection and anastomosis at IRRR in Tanzania.  

1.3 Research Objectives 

1.3.1 Broad objective 

To determine the predictors and early outcome of anastomotic leak among patients 

who underwent primary bowel resection and anastomosis at IRRH in Tanzania. 

1.3.2 Specific research objectives 

i. To document the clinical indications for gastrointestinal surgery at IRRH. 

ii. To determine the proportion of patients developing AL following primary 

anastomosis at IRRH. 

iii.  To determine the predictors of anastomotic leak to patients who underwent 

primary anastomosis at IRRH 

iv. To describe the early clinical outcome of patients with anastomotic leak at 

IRRH.  



5 

1.4 Research questions  

Primary research question: What are the predictors of an anastomotic 

leak among patients who underwent primary bowel resection and 

anastomosis at IRRH between January 2015 and December 2018? 

Secondary research question 

i. What are the clinical indications for gastrointestinal surgery at IRRH? 

ii. What is the proportion of patients developing AL following primary 

anastomosis at IRRH? 

iii. What are the early clinical outcomes of patients with anastomotic leak at 

IRRH?  

1.5 Significance of the study 

Understanding the risk factors for AL will help surgeons with appropriate 

consideration while planning a gastrointestinal anastomosis.  

In addition to that, this study will underwrite in improving services in IRRH and also 

will pave ways for further similar studies for the aim of decreasing morbidity and 

mortality by understanding risk factors of anastomotic leak, improve quality care 

through evidence based provision of care, reduce care cost associated with 

anastomotic complications through hospital bills and contribute knowledge. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Overview 

Regardless of the modern surgical techniques on management of gastrointestinal 

surgery, still, the rate of complications following gastrointestinal surgery particularly 

AL is still very high (Popescu et al., 2018). Numerous diagnostic methods have been 

proposed for early identification of Anastomotic leaks, but no consensus exists over 

the correct guidance in the management of this major postoperative complication 

(Telem et al., 2010). 

Numerous literatures have shown that gastrointestinal surgery increase risk of 

anastomotic leak, gastrointestinal bleeding and intestinal obstruction (Acquafresca et 

al., 2015; Park et al., 2016; Trencheva et al., 2012). The different literatures showed 

that, AL associated with worse oncological results due to the interruption or 

deferment of the adjuvant chemotherapeutic treatment (Branagan & Finnis, 2005; 

Hammond, Lim, Wan, Gao, et al., 2014).  

2.2 Pathophysiology of anastomotic leak 

The course of management of anastomotic leakage occurs into four phases, and it 

extends to as long as one year after the surgical intervention (Chhabra et al., 2017). 

These includes; the hemostasis phase that obviously occurs within seconds after the 

injury and involves activation of coagulation cascade platelets (Ge & Chen, 2019); 

the inflammatory phase, is directed by the immune system as a response to the injury 

and it involves neutrophils, lymphocytes and macrophages in order to eliminate the 

microorganisms and debris that may contaminate the wound (DiPietro, 2002); it 

occurs in the first 10 days after the injury, and is followed by the proliferative phase 

between days 5-21 which results in re-epithelization of the injury site, being 

mediated by growth factors that regulate fibroblasts and endothelial cell proliferation 

(Landén et al., 2016). The final stage of wound healing extends from day 21, up to 

one year, and it results in complete restoration of the injury site by stromal cell with 

collagen formation (Andrade, 2015). In each phase of the healing process may be 

affected by a multitude of local and systemic factors (Ge & Chen, 2019).The factors 
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may be,  age especially elderly, anaemic state of the patient, nutritional status that is 

malnourished with several coexisting diseases, treatment with high doses of steroids, 

and those patients after chemo radio-therapy is more prone to develop the 

anastomotic leakage (Daams et al., 2014). 

2.3 The clinical indications for gastrointestinal surgery 

With regards to clinical symptoms and signs; usually the recognition of the clinical 

symptoms and signs occurs in 5
th

 or to 8
th

 post-surgery, however in some cases it 

may show a delayed presentation as late as the 13
th 

postoperative day (Bellows et al., 

2009). It has been demonstrated that, regardless of the experience and training, the 

clinical assessment by the surgeon alone is insufficient in identifying patients at high 

risk for the development of anastomotic leaks and for early diagnosis of leakages 

(Cong et al., 2015).  

The clinical signs of AL before are uncommon to surgeons, and numerous literatures 

described signs for anastomotic leak are clinically apparent; however, some studies 

have shown that AL is diagnosed at mean Postoperative delirium (POD) (Doeksen, 

2007; Hirst et al., 2013). In addition to that, the preoperative risk factors, such as age, 

sex, emergency surgery and distance to the anal verge, can be used to enable an 

estimation of risk of postoperative AL (Park et al., 2016; Vasiliu et al., 2015), but the 

delay in diagnosis is common and has been described to be caused by false negative 

radiological investigation and intervening weekends (Hirst et al., 2013).  

Gastrointestinal resection and primary anastomosis is a very common procedure 

globally, however, the indication or decision for this surgery depends on the surgeon 

and clinical presentation of the patient (Fowler & Vimalachandran, 2019). A study 

by Reddy and Fleshman (2006) in Istambul reported that malignancy particularly; 

gastrointestinal stromal tumors in the gastrointestinal tract were opted for 

gastrointestinal surgery  

The study by Jackson & Raiji, (2011), reported that acute intestinal obstructions with 

vascular compromise, perforation or failure to resolve with adequate bowel 

decompression were the commonest clinical indication for primary anastomosis 

(Jackson & Raiji, 2011). The management of uncomplicated obstructions can be 

done with correction of metabolic derangements, intestinal decompression, and 

bowel rest (Jackson & Raiji, 2011). However, with evidence of vascular compromise 

or perforation, or failure to resolve with adequate bowel decompression is an 
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indication for surgical intervention. In addition to that, intestinal obstruction is most 

commonly caused by intra-abdominal adhesions, malignancy, or intestinal 

herniation, which, also can be resolved through gastrointestinal surgery  (Jackson & 

Raiji, 2011).  

A prospective study in Nigeria showed the commonest indications were; antral 

gastric cancer in 4 (21.1%), right colon cancer 4 (21.1%), ileal perforations in 

3(15.8%) while 2 (10.5%) each had left colon cancer, common bile duct obstruction, 

rectal cancer and ruptured appendix (Adisa et al., 2015). 

2.4 The prevalence of anastomotic leak after primary anastomosis  

The incidence of anastomotic leak after gastrointestinal surgery reported accounts for 

1.5%-16% worldwide. The hospitals and in surgical departments depending on 

number of factors associated with both the operator and the comorbidities of the 

patient (Jatal et al., 2016; Thornton et al., 2011); while in developed countries 

prevalence is lower as compared with LMICs; Very recent study by Goshen-

Gottstein at al., in (2019) found the anastomotic leak in developed countries was 

8.4%  (Goshen-Gottstein et al., 2019). 

In USA one study reported found a prevalence of (2.4%)  (Platell et al., 2006). 

Another study in the some country reported a prevalence of (2.9%) (Vignali et al., 

1997).  

In Ethiopia, a  prevalence  of 10.8% were reported by (Ababa et al., 2019),but a 

lower prevalence of 5.2% was reported by Wako at al. (2019).  

2.5 The predictors of anastomotic leak after primary anastomosis  

A study in Santa Clara and California in USA found that covering stoma (P<0.0001, 

OR:5.078, 95%CI: 2.527–10.23) and diverticular disease (P = 0.037, OR: 2.304, 

95%CI: 1.053-5.042) were the independent predictors of a leak (Platell et al., 2006). 

Another study found that anastomotic leak was associated with anastomosis  less 

than 10 cm from the anal verge, (Charlson Comorbidity Index (CCI)) of 3 or more, 

high inferior mesenteric artery ligation, intraoperative complications, and male sex 

(Trencheva et al., 2012), the length of anastomosis site from anal verge was also 

reported by (Vignali et al., 1997). 
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The study by Yang et al., in 2019 has stated that male gender has increased risk for 

anastomotic leak regardless of the type of colorectal surgery (Yang et al., 2019).  

Another study by Park et al., in (2016) found that the adanced age was associated 

with high risk for anastomotic leakage (Park et al., 2016).  

Nutrition status plays a big role in increased risk for anastomotic leakage;  

malnutrition status (obesity, stunting, wasting and under-nutrition) found to have 

increased risk to impaired wound healing that cause anastomotic leakage (Kwag et 

al., 2014).  

The study by Phillips, in (2016) and (Hayden, Mora Pinzon, Francescatti, & 

Saclarides, in (2015) found that diabetes was an important predictor for anastomotic 

leakage; also anemia or low albumin levels was contributing to anastomotic 

dehiscence (Hayden et al., 2015; Phillips, 2016). 

Presence of pulmonary disease and male gender were found to be independent 

predictors by (Goshen-Gottstein et al., 2019). After controlling possible confounders 

and modified effect using multivariate analysis, only male gender [OR: 3.62, 95%CI 

1.27–10.33] and pulmonary disease [OR= 4.37, 95%CI: (1.58–12.10)] were 

associated with a greater risk of AL (Goshen-Gottstein et al., 2019). Trencheva et al., 

(2012) reported that, diabetes and atherosclerosis were independent predictor for AL 

(Trencheva et al., 2012). 

Study in Ethiopia reported that emergency presentation, need of blood transfusion 

and having higher ASA class (≥3) were associated with anastomotic leakage (Ababa 

et al., 2019). Wako, Teshome, & Abebe, (2019) indicated that; renal dysfunction 

(creatinine), ASA score III and IV, emergency operation, operative time more than 

three hours, and malignant diseases were associated with colorectal anastomosis 

leak. 

With regarded  to experience of surgeon, Engleshe et al., 2007 found that, primary 

anastomosis performed by residents was associated with significant leak, but others 

to refuted this stance (Englesbe et al., 2007), and therefore residents should not 

be performing complex procedures (Bakaeen et al., 2009). Find that resident‟s 
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primary anastomosis was associated with significant leak, but other to refute this 

stance (Hyman et al., 2007). Another  study by Barreira et al., (2019) revealed that 

Residents showed a reduction in operative time and evolution in the surgical 

technique statistically significant (p<0.01) (Barreira et al., 2019).  

It was also noted in the other findings that, radiotherapy can represent an important 

predictor of AL due to alteration of the vascular bed, and impaired fibroblast and 

growth factor activity (Wang et al., 2017). In the meta-analysis including an 

impressive number of patients (n=110,272), the study done by (Pommergaard, 2014) 

found that, preoperative radiotherapy was an independent risk factor for development 

of anastomotic leakage [(OR=1.65, 95%CI: 1.06- 2.56, (p=0.03)] and this was 

statistically significant. The author explored that, the risk factors associated with 

patient behavior, in which smoking, obesity and excessive alcohol consumption have 

been recognized as relevant risk factors for anastomotic leakage (Jarboui et al., 

2017). 

2.6 Outcome of anastomotic leak  

Anastomotic leak found to have serious complications and mortality; Globally it has 

shown that AL increases risk of morbidity and mortality rates; AL cause increase risk 

of length of hospital stay, increases hospitalization costs, also may worsen patient 

outcome (Branagan & Finnis, 2005; Okhah et al., 2013). 

A study by Hammond, Lim, Wan, and Gao, (2014) reported postoperative infection 

rates was higher among patients who develop anastomotic leak when compared with 

patients without leaks and incurred to increase clinical and economic burden due to 

re-admission, length of hospital stay and hospital costs  (Hammond, Lim, Wan, & 

Gao, 2014). In Tanzania, anastomotic leak has shown being the leading cause for re-

laparotomy (37.6% ) (Swallowa et al., 2014). 

In Ethiopia, gastrointestinal anastomosis leak reported increased the inpatient 

mortality rate by 50%, with longer  median length of hospitalization ( 27.5days) 

versus 7 days in patients without leak (Wako et al., 2019). 

The Anastomotic leak also found associated with mortality ranges between 5%-28% 

(Krarup et al., 2015). Another study by Trencheva, Kevin, Wells, & Mancuso in 
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2012 reported high rate of mortality following anastomosis more than 39% 

(Trencheva et al., 2012). 

2.7 Conceptual Framework 

The outcomes of primary anastomosis depend on the socio-demographic data such as 

age of the patient, nutritional status, laboratory results like hemoglobin level, serum 

electrolyte levels and pre-operative preparations; like antibiotics or mechanical 

bowel preparation, are in the summarized figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The Conceptual Framework for anastomotic leak and its outcome 
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CHAPTER THREE 

METHODOLOGY 

3.1 Study design 

This was a hospital based retrospective study conducted among patients who 

underwent gastrointestinal surgery with intestinal resection and primary anastomosis 

at IRRH between January 2015 to December 2018. 

3.2 Study area 

The study was conducted at Iringa Regional Referral Hospital. The hospital has total 

of 445 beds of which surgical ward have a total of 64 beds. The hospital is located at 

Iringa region; the region is bordered with Singida and Dodoma Regions to the North; 

Morogoro Region to the east, Mbeya Region to the west while Njombe Region lies to 

the south (NBS, 2011). IRRH serves a population of over 1.5 million people from 

Iringa region and neighbor regions including Dodoma, and Mbeya.  

3.3 Study population 

All patients undergoing abdominal surgery for any condition formed the study 

population  

3.4 Study sample 

All patients who had laparotomy, bowel resection and anastomosis done.  

3.5 Inclusion and exclusion criteria 

3.5.1 Inclusion Criteria 

 All adult patients above 18 years old. 

 Had primary laparotomy with bowel resection followed by immediate 

anastomosis. 

 Had surgery involving colon or small intestine. 

3.5.2 Exclusion criteria  

 Anastomosis for colostomy or ileostomy closure. 

 Anastomosis following gastric resection. 

 Anastomosis for repair of another anastomotic leak 



13 

3.6 Sample Size Estimation and Sampling Procedure 

3.6.1 Sample Size Estimation 

The sample size was obtained using precision approach regarding single proportion 

based on the previous study in Addis Ababa Ethiopia entitled “Prevalence of and 

factors associated with anastomotic leakage among surgical patients at 2 teaching 

hospitals in Addis Ababa, Ethiopia” which reported the  prevalence of 10.8% (Ababa 

et al., 2019). 

 

Whereby;  = estimated sample size,  = Proportion of anastomotic leak among 

patients who underwent anastomosis = 11%,  = Margin of error was reduced to 

3.5% to increase the power of the study. 

Thus; 

 

     n 302 

Thus, the minimum sample size of 302 was required; an addition 10% was made to 

strengthen the power of the study; therefore a total of 335 patients who underwent 

primary bowel resection and anastomosis were enrolled in this this study. 

3.6.2 Sampling procedure 

All patients who underwent primary laparotomy were recruited in this study; 

however purposive sampling was applied for the selection of the targeted persons 

involved in the study. 
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3.7 Study Variables 

3.7.1 Dependent variables 

 Anastomotic leak 

3.7.2 Independent variables 

 Socio-demographic variables (Age, and Sex of the participant) 

 Co-morbidities (DM, HIV/AIDS, Hypertension) 

 Clinical conditions before surgery such as Abdominal distension, 

Haemoglobin level, ASA score 

 Pre-operative procedures (Gastric decompression done before surgery, 

Enema before surgery, Given pre-operation antibiotics) 

 Intra-operative conditions (the anatomical site of anastomosis, Peritonitis, 

Status of operator/surgeon performed the surgery, the abdominal drainage 

tube placed, the duration of surgery). 

3.8 Measurements 

The variables were measured as follows;  

 Anastomotic leak versus non-anastomotic leak after primary anastomosis 

were as recorded in the case notes; leak or cured. 

  Sex was as recorded in the case notes male or female, age was calculated in 

years and rounded off to the nearest tens. 

  Co-morbidities (DM, HIV/AIDS, TB, and Hypertension) were as recorded in 

the case notes; known or not known. 

 Hemoglobin level >11gm/dl or <11gm/dl as recorded in the case notes while 

ASA was as recorded in the case notes and operating theatre registry I, II, III 

or IV.  

 Pre-operative preparations such as NGT placed, enema given as recorded in 

the case notes; done or not and pre-operative antibiotics given or not.  

 Intra-operative conditions (Fecal contamination, peritonitis, bowel viability, 

anatomical site of anastomosis, drainage tube placed) as recorded in the case 

notes; operation notes intra operative findings. 
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 Operator/surgeon status was as recorded in operating theatre registry /case 

notes; Registrar, Resident or Surgeon (Specialist) and duration of the surgery  

as was recorded in operating theatre registry; <2hrs or >2hrs. 

3.9 Data Collection Methods and Procedures 

The methods used was the Documentary Review where by a close follow-up with the 

focused on the list of patients‟ records was adhered during case findings. The 

operated patients were identified through theatre registry; these consist of cases from 

inpatient operation records at surgical department, and operation theatre. The 

registration numbers and patients‟ names for all patients who had laparotomy, bowel 

resection and anastomosis were noted by the researcher. This was used to retrieve 

case notes from the medical records unit of the hospital. 

The patient‟s files from medical records were then reviewed and abstractions to be 

completed by the trained research assistants. From case notes study variables were 

abstracted independently by two trained data abstractors using the study questionnaire. 

The filled questionnaires were crosschecked by the researcher for validity and 

completeness of the data necessary for the study; this was helpful for consistency 

check and where there was disagreement, the researcher reviewed the case notes 

personally for verification.   

3.10 Validity and reliability of the study tool 

Validity was done through pre-testing to see if it can abstract the variables intended 

for the study accurately and unambiguously. To determine the validity of the 

questionnaire, pre-testing of the study questionnaire was conducted among 11 cases 

from IRRH one week prior-actual data collection. For the purpose of attaining 

confidence to ascertain attributes for AL, cronbach‟s alpha reliability test was done 

to identify the point to which it was error-free. The results showed the cronbach‟s 

alpha score of 0.82, which indicated high internal consistency. However, the items 

with less internal consistency were deleted and adjustment was made for reliability 

of the study tool. The pre-test findings were not included in the final analysis.  
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Also content validity of the research questionnaire was checked by the researcher‟s 

supervisors and two senior surgeons at IRRH, though which typos were corrected to 

maintain data accuracy and appropriate justifications was made for the study tool. 

3.11 Data analysis plan 

Data was checked for completeness, coded and entered into Statistical Package for 

Social Science (SPSS) version 23 for further analysis. Numerical data was 

summarized using median and interquartile range (IQR) while categorical data was 

summarized using frequency and proportions.  

Cochrane-Mantel test was performed for bivariate analysis where OR was computed 

at significance below 5% and 95% confidence interval. Variables showing 

significance at this level were subjected to multinomial regression analysis where 

AOR was computed at significance below 5% and 95% confidence interval.  

Findings were presented using tables and figures. Indications for gastrointestinal 

surgery were described using bar graphs. Prevalence of AL was presented using the 

figure. Outcomes were summarized using table. 

3.12 Ethical Consideration 

Ethical clearance was sought from the research and publications committee of 

University of Dodoma (UDOM). The permission to conduct study was obtained from 

Medical Officer in charge of IRRH. Records were de-identified to protect patient‟s 

direct identifiers before entry into SPSS.  Electronic data was protected by password 

against unnecessary personnel.  

3.13 Dissemination of the results plan 

The findings of this study will be submitted to the University of Dodoma for 

academic purposes and copies will be taken to IRRH. Manuscript will be prepared 

and submitted for appropriate journal for possible publication. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 Results 

4.2 Socio-demographic and Comorbidities 

A total of 335 patients who underwent primary anastomosis at IRRH were enrolled 

in this study. Majority 211(63%) were male. Their median age was 50 years old with 

interquartile range 36 to 62 years old. Regarding history of illness, 44(13.1%) had 

DM, 68 (20.3%) were HIV sero-positive, 17 (5.1%) were hypertensive and 8 (2.4%) 

were TB cases (Table 1). 

Table 1: Socio-demographic and Co-morbidities (N=335) 

Variables N % 

Sex   

Male 211 63.0 

Female 124 37.0 

Age (years)   

<65 266 79.4 

65
+
 69 20.6 

[Median, IQR] [50, 36-62]  

History of Diabetes Mellitus   

No 291 86.9 

Yes 44 13.1 

HIV/AIDS   

No 267 79.7 

Yes 68 20.3 

TB   

No 327 97.6 

Yes 8 2.4 

Hypertension   

No 318 94.9 

Yes 17 5.1 
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4.3 The clinical indications for gastrointestinal surgery at IRRH  

Intestinal obstruction was the leading indication for gastrointestinal surgery. A total 

of 240(71.6%) of patients had intestinal obstruction, 38(11.3%) had perforated 

bowel, 36(10.7%) had bowel tumor and 21(6.3%) had abdominal visceral trauma 

(Figure 3).  

 

Figure 3: The indications for gastrointestinal surgery at IRRH (N=335) 

 

4.4 The Proportion of AL following primary anastomosis at IRRH (N=335) 

The proportion of AL following AL was 19% (2 in 10 patients developed AL after 

gastrointestinal surgery) (Figure 4). 
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Figure 4: The Proportion of AL following primary anastomosis at IRRH 

(N=335)
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4.5 The bivariate logistic regression analysis for the predictors of AL at IRRH 

In the bivariate analysis; socio-demographic and clinical characteristics which were 

found statistically significant associated with AL among patients who underwent 

primary bowel resection and anastomosis were diabetes mellitus [COR=2.82; 

95%CI: (1.40-5.67), p=0.0023], HIV/AIDS [COR=1.86; 95%CI: (1.00-3.47), 

P=0.0464], and Tuberculosis [COR=7.42; 95%CI: (1.68-32.66), p=0.0018], low Hb 

before surgery [COR=1.85; 95%CI: (1.03-3.32), p=0.0350], high ASA score 

[COR=4.71; 95%CI: (2.39-9.29), p<0.0001]. Sex and hypertension were not 

significant associated with AL (Table 2).  

With regards to pre-operative procedures, it was observed that, those who were given 

enema before surgery were protective against AL [COR=0.52; 95%CI: (0.30-0.92), 

p=0.028] (Table 2). 

 The intra-operative conditions with significant association on risk of AL were 

Peritonitis [COR=2.47; 95%CI: (1.35-4.52), p=0.0024], operations done by 

resident/registrar as compared to senior surgeon [COR=2.52; 95%CI: (1.32-4.71), 

0.0025], the abdominal drainage tube placed [1.97(1.13-3.43), p=0.0144], 

Hemoglobin level prior surgery [1.85(1.03-3.32), 0.0350], the longer duration of 

surgery more than 2 hours [4.90(2.44-9.84) , P<0.0001] (Table 2).  
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Table 2: The bivariate logistic regression analysis for the predictors of AL at 

IRRH (N=335) 

Variables No AL 

N (%) 

AL,  

N (%) 

OR(95%CI) P-value 

Socio-demographic and Comorbidities 

Sex     

Male 165 (78.2) 46  (21.8) 1.54 (0.85 - 2.78) 0.1483 

Female 105  (84.7) 19  (15.3) 1  

Age (years)     

<65 216  (81.2) 50  (18.8) 1  

65
+
 54  (78.3) 15  (21.7) 1.20(0.63-2.30) 0.5824 

Diabetes Mellitus     

No 242  (83.2) 49  (16.8) 1  

Yes 28  (72.1) 16  (36.4) 2.82(1.40-5.67) 0.0023 

HIV/AIDS     

No 221  (82.8) 46  (17.2) 1  

Yes 49  (72.1) 19  (27.9) 1.86 (1.00-3.47) 0.0464 

TB     

No 267  (81.7) 60  (18.3) 1  

Yes 3  (37.5) 5  (62.5) 7.42(1.68-32.66) 0.0018 

Hypertension     

No 259  (81.4) 59  (18.6) 1  

Yes 11  (64.7) 6  (35.3) 2.39(0.85-6.78) 0.0895 

Clinical presentations 

Haemoglobin level     

Normal 

(>11gm/dl) 
122  (85.9) 20  (14.1) 

1  

Anaemia( 11gm

/dl) 
148  (76.7) 45  (23.3) 

1.85(1.03-3.32) 0.0350 

ASA score     

ASA I-II 146  (91.8) 13  (8.2) 1  
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ASA III-IV 124  (70.5) 52  (29.5) 4.71(2.39-9.29) <0.0001 

Pre-operative procedures 

Enema before 

surgery 
  

  

No 123  (75.5) 40  (24.5) 1  

Yes 147  (85.5) 25  (14.5) 0.52(0.30-0.92) 0.028 

The abdominal 

drainage tube 

placed 

  

  

No 181  (84.6) 33  (15.4) 1  

Yes 89  (73.6) 32  (26.4) 1.97(1.13-3.43) 0.0144 

Intra-operative conditions 

The anatomical site 

of anastomosis 
  

  

Small bowel 81   (86.2) 13  (13.8) 1  

Large bowel 189  (78.4) 52  (21.6) 1.71(0.88-3.33) 0.107 

Peritonitis     

No 221  (84.0) 42  (16.0) 1  

Yes 49  (68.1) 23  (31.9) 2.47(1.35-4.52) 0.0024 

Who performed the 

surgery 
    

  

Surgeon 122  (88.4) 16  (11.6) 1  

Resident/registra

r 
148  (75.1) 15  (24.9) 

2.52(1.32-4.71) 0.0025 

The duration of 

surgery 
  

  

<2 hours 142  (92.2) 12  (7.8) 1  

2 hours 128  (70.7) 53  (29.3) 4.90(2.44-9.84) <0.0001 
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4.6 A multivariate logistic regression analysis for the predictors of AL among 

patients who underwent primary anastomosis at IRRH 

Variables with p<0.05 from the bivariate model were run using multivariate logistic 

regression to control possible confounder or modifiable factor. In the multivariate 

logistic regression analysis the variables that remained statistical significant 

associated with AL included longer duration of surgery more than 2 hours 

[AOR=3.23,95%CI:(1.51-6.90), P=0.003], Surgery done by registrar/resident as 

compared to senior surgeon [AOR=2.47, 95%CI:(1.22-5.00), P=0.012], ASA Score 

(III-IV) as compared to low ASA score I-II [AOR=2.39; 95%C(I 1.15-4.97), 

P=0.020], TB as compared to non-TB cases [AOR=13.13, 95%(CI: 2.18-79.04), 

p=0.005] and Diabetes Mellitus [AOR=2.38, 95%CI: (1.05-5.43), P=0.039)] (Table 

3).  

Table 3: Multivariate logistic regression analysis for the predictors of AL 

among patients who underwent primary anastomosis at IRRH 

(N=335) 

Variables  AOR 95%CI P-value 

Diabetes Mellitus    

No 1   

Yes 2.38 1.05-5.43 0.039 

HIV/AIDS    

No 1   

Yes 0.94 0.44-2.01 0.865 

TB    

No 1   

Yes 13.13 2.18-79.04 0.005 

Hemoglobin level before surgery    

Normal (>11gm/dl) 1   

Anemia( 11gm/dl) 1.04 0.53-2.02 0.919 

ASA Score     

ASA I-II 1   
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ASA III-IV 2.39 1.15-4.97 0.020 

Enema before surgery    

No 1   

Yes 0.78 0.39-1.53 0.469 

The abdominal drainage tube 

placed 

   

No 1   

Yes 1.31 0.67-2.57 0.432 

Peritonitis    

No 1   

Yes 1.54 0.71-3.34 0.271 

Who performed the surgery    

Surgeon 1   

Resident/registrar 2.47 1.22-5.00 0.012 

Longer duration of surgery    

<2 hours 1   

2 hours 3.23 1.51-6.90 0.003 

 

4.7 Early clinical outcome of anastomotic leak to patients who underwent 

primary bowel resection and anastomosis at IRRH 

The common presenting features of anastomotic leak were abdominal distension, 

burst abdomen, fever and tachycardia. More than two third of patients who 

underwent primary anastomosis 44 of 65 (67.7%) presented with abdominal 

distension after surgery followed by burst abdomen (47.7%), fever (41.5%), and 

tachycardia (40%). Other symptoms including vomiting, constipations, and surgical 

site infection were less reported. Most 84.6% had re-operations. With regards to 

mortality, seventeen of sixty five (26.2%) of patients died due to anastomosis leak, 

thus, 3 among 10 patients died following primary anastomosis (Table 4). 
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Table 4: Early clinical outcome of anastomotic leak to patients who underwent 

primary anastomosis at IRRH (N=65) 

Variables           N=65 % 

Presenting features of leak   

Abdominal distension 44 67.7 

Burst abdomen 31 47.7 

Fever 27 41.5 

Tachycardia 26 40 

Vomiting 17 26.2 

Constipation 15 23.1 

Surgical site infection 11 16.9 

Re-operation   

No 10 15.4 

Yes 55 84.6 

Patient status post anastomosis   

Alive 44 67.7 

Died 17 26.2 

Unknown 4 6.2 

 

4.8 Discussion  

Gastrointestinal surgery and anastomosis is a very common procedure used for 

treatment of damaged part of the intestine, bowel tumor, and trauma and used to 

repair a problem like a hernia. However, anastomosis causes serious complications of 

gastrointestinal surgery. The current study included 335 patients who underwent 

primary anastomosis at IRRH. The results indicated high rate of anastomotic leak, 

morbidity and mortality.  

The current study found intestinal obstruction as the leading indication for 

gastrointestinal surgery followed by perforated bowel, bowel tumor and abdominal 

visceral trauma.  The findings from this study are consistency with the study by 

(Eren et al., 2015). This implies that most of intestinal obstructions are treated 
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through gastrointestinal surgery. Reddy and Fleshman, (2006) reported stromal 

tumors as the commonest indication. The pattern in this study is almost similar to 

that of (Adisa et al., 2015), but has less malignant indications. This can be explained 

by nature of hospital specialization and status of patient elective versus emergency. 

A proportion of anastomotic leak of 19% is extremely high in this study when 

compared to; the prevalence of AL ranges between 1.5% to 16% globally (Thornton 

et al., 2011), western studies (USA) 2.4% (Platell et al., 2006), and African 

prevalence of (10.8%) (Ababa et al., 2019) from Ethiopia. The findings from this 

study reported more than 2-times the rate of anastomotic leak reported by Goshen-

Gottstein in 2019 who found the rate of 8.4% only had Al (Goshen-Gottstein et al., 

2019). The high prevalence in this study could be due to increase of potential risk 

factors for AL, including comorbidities such as diabetes mellitus, tuberculosis, high 

ASA score and advanced in age of patients; also cadre of the surgeon, in low 

resource settings most of the operations are done by residents and registrars who 

have less competence and experience on potential procedures including resection of 

bowel and anastomosis.  

The current study found Diabetes Mellitus, TB, ASA score, surgery done by 

residents and longer duration of surgery more than 2 hours were independent 

predictors for anastomotic leak. Diabetes Mellitus is supported by the study in China 

due to the fact that diabetes mellitus impair the anastomotic healing and cause AL 

because of the ischemic of the substituted conduit induced by destroyed vascular 

system (Yi-Wei et al., 2017), this is in agreement with the study by Trencheva et al., 

(2012) which found comorbidities such as diabetes and atherosclerosis were the 

independent predictor for AL (Trencheva et al., 2012).   

For TB patients likely to develop AL, because tuberculosis causes caseous necrosis 

of tissues and recruitment of lymphocytes and fibroblasts;  a finding which consistent 

with that of (Ahmed & El-Badawy, 2014), but this was not observed in the study by 

(Vignali et al., 1997). The different can be explained in variation of study period, the 

study in 1997 is very old and several aspects have changed today including diagnosis 

modalities and management for AL.   
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Similarly with the study by Wako et al., (2019) who indicated that ASA score III and 

IV, operative time more than three hours as the significant predictors for anastomotic 

leak (Wako et al., 2019). The findings from this study is comparable with the study 

by Ababa et al., (2019) in Ethiopia who reported having higher ASA class (≥III) 

were significant associated with anastomotic leakage (Ababa et al., 2019); Having 

ASA classification more than three indicates severe systemic disease which is life 

threatening according to (ASA grade and predicated mortality)  and can be risk factor 

for anastomotic leak. Concerning longer operative time; anastomotic leak may be 

due to reduced local perfusion, body core temperature or mean arterial pressure. 

Residents/Registrars referred as inexperienced for management of gastrointestinal 

surgery that can results to adverse effects including anastomosis leakage. The current 

study found that anastomosis done by residents had increased risk of anastomotic 

leak when compared to procedure done by experienced surgeon. This is supported by 

other findings (Okhah, Morrissey, Harrington, Cioffi, & Charpentier, (2013) and 

Barreira et al., (2019) who reported that anastomotic leak being common to intestinal 

surgery done by residents when compared to experienced surgeons.  

Anastomotic leakage indicated can cause most serious complication specific to 

intestinal surgery and range. The current findings reported morbidities due to 

anastomotic leak, conditions like abdominal distension, burst abdomen, fever (post-

operative infection) and tachycardia were reported by the patients at earlier post-

anastomosis and more than two third of patients who underwent primary anastomosis 

had abdominal distension after. Other symptoms including vomiting, constipations, 

and surgical site infection were less reported. Consistency with the study by 

Hammond, Lim, Wan, & Gao, (2014) revealed that anastomotic leaks incurred to 

increase clinical burden like higher postoperative infection rate, re-admissions, re-

operative, complications associated with abdominal distension and linked with 

economic burden.  

Re- operation due to AL in the current study has high proportion of (84.6%) 

compared with that of (Swallowa et al., 2014) at Muhimbili National Hospital in 

Tanzania. This is due to the fact that, larger anastomotic leak needs another surgery 
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and probably diverting colostomy will be required along with adequate abdominal 

washout with warm saline and antibiotics (Trencheva et al., 2012). 

Apart from other morbidities, mortality was also high among patients with leakage 

after primary bowel resection and anastomosis. The findings from this study 

corresponding to study by Krarup et al., (2015) who indicated that anastomotic leak 

contributes to high mortality that ranges between 5 to 28% (Krarup et al., 2015). This 

might be due complications of anastomotic leak including electrolytes imbalance, 

metabolic derangements and long hospital stay hence acquire other diseases in the 

hospital. The proportion of mortality in this study was less when compared to study 

in Ethiopia which showed that gastrointestinal anastomosis leak reported increased 

the inpatient mortality rate by 50% (Wako et al., 2019). Thus, anastomotic leak 

remains common problem after gastrointestinal surgery as the result significant post-

operative morbidity and mortality. 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATION 

5.1 Conclusion 

There is very high proportion of anastomotic leak among operated cases at IRRH. 

Patients with Diabetes Mellitus, TB with poor ASA score were significantly affected. 

Longer duration of surgery was the most significant independent predictor for 

anastomotic leak. Surgeries done with residents and registrars are at an increased risk 

of leak, therefore early morbidity and mortality due to anastomotic leak were high 

among patients underwent primary anastomosis at IRRH. 

5.2 Recommendations 

5.2.1 For Clinical  

Intervention training program are needed to increase the level of knowledge and 

competence of clinicians on AL control. Formulation of protocols which helps to 

improve proper practice of bowel resection and anastomosis is recommended 

example regular on job training of operation procedures. The hospital management 

may need to put more effort on internal supportive supervision on operation 

procedures with the involvement of senior surgeon in each operation to be done 

rather than depending on juniors to do the entire procedures without senior. Patients 

who develop anastomotic leak needs an emergency care as can result to loss of life; 

also factor like co-morbidities should be taken into consideration before conducting 

gastrointestinal surgery as may end-up with bad outcome including serious morbidity 

and mortality. 

5.2.2 To Surgeons at IRRH   

Again surgeons in collaboration with health management team in each Hospital are 

recommended to be advocates of the anastomosis by ensuring availability of essential 

supplies for ensuring the availability of protocols and proper/standard procedure, but 

also to make follow up to ensure bowel resection or anastomosis will not exit from 

the hospital without proper review. Also, they are recommended to be ready to 

update their knowledge through self-reading different articles and journals also 

attend specific training of anastomosis and AL effect management to reduce risk of 

complications. In addition, to increase vigilance to identify patients at increased risk 
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of anastomotic leak example Diabetes Mellitus, TB. Surgeon must be present at 

surgery and studies to assess re-anastomosis are recommended.    

5.2.3 For the policy makers 

The Ministry of Health, Community, Development, Gender, Elderly and Children 

(MoHCDEC) can use this piece of information to come up with a police that will be 

useful on improving bowel resection and anastomosis procedure manual according to 

standards in the preserve curriculum so that the graduates can be updated and can 

work without requiring refresher training which is time-consuming and expensive.  

5.2.4 For further research  

We advise a more controlled prospective study to accurately determine the 

presentation of anastomotic leakage as many of these leaks are diagnosed late in the 

postoperative period, commonly after discharge from the hospital.  

5.3 Limitation of the study 

This was a retrospective study which involved existing records to identify the 

exposures and outcome status, thus it was affected with inappropriate records of 

some exposure variables like malignancy diseases, nutritional status, smoking, 

excessive alcohol consumption, obesity, suturing technique, previous use of radiation 

treatment which have been reported by other studies to have influence on adverse 

outcome for gastrointestinal anastomosis.  

5.4 Strength of the Study  

The findings of the study have provided the basic data on predictors and early 

outcome of anastomosis among patients who underwent primary bowel resection and 

anastomosis; through this study clinical characteristics of the patient, co-morbidities, 

pre-operative procedures, intra-operative conditions were significant factors for AL. 

These findings were valuable in comparisons with previous study to improve the 

evidence on statistical findings; also will be useful for policy makers in creating 

policy prevent or reduce risk of AL when published, also surgeons and related cadres 

will benefit from this study for skills and knowledge advancement when published.  
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APPENDICES 

Appendix I: Informed Consent 
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Appendix II: QUESTIONNAIRE 

 

A. PATEINT’S CHARACTERISTICS 

1)  Age of the patient in years………… 

2)  Sex    i. Male   ii. Female  

B.  PATIENTS PRESENTATION BEFORE SURGERY.  

i) Vomiting ii) Abdominal distension  

iii) Constipation iv) Abdominal pain 

C. HB level before surgery 

i. >11gm/dl   ii. 9-10.9gm/dl      iii. 7-8.9gm/dl 

iv. <7gm/dl 

D. INDICATION FOR SUGERY   

i) Perforated bowels 

ii) Abdominal visceral trauma 

iii) Bowel tumours 

iv) Intestinal obstruction  

 

E.  RISKS FACTORS FOR ANASTOMOTIC LEAK 

1) Any Co-morbidity (Underlying chronic medical conditions)  

i) D M 1) YES.  2) NO 

ii) HIV/AIDS, 1) YES.  2) NO 

iii)  TB 1) YES.  2) NO 

iv)  HTN 1) YES. 2) NO 

II) Hemodynamic status 

1)  BP  i) High ii)   Low  iii) Normal 

2) HR/PR i) High ii) Low iii) No 

III) ASA i) I    ii)   II    iii)    III iv)   IV    v)  V 

 

IV) PREPARATION FOR SURGERY 

1)  Was gastric decompression done using nasogastric tube before surgery? 

i. YES   ii. NO 

2)  Was enema done before surgery?  

i. YES  ii. NO 
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3)  Was the patient given pre op antibiotics? 

i) YES    ii)  NO 

 

V) INTRA-OPERATIVE FINDINGS AND PROCEDURE 

1) What is the anatomical site of anastomosis?  

i)      Jejunum 

ii)      Ileum 

iii) Ascending colon 

iv) Transverse colon 

v)     Descending colon 

vi) Sigmoid colon 

2)       Was there peritonitis? 

i) YES   ii)  NO 

3)  Was the bowel viable? 

i) YES   ii)  NO 

4) Was there faecal contamination? 

i) YES ii)  NO 

5) Was the abdominal drainage tube placed?  

i. YES    ii)  NO 

VI) What type of suture used for anastomosis? 

i) Vicryl  ii)  Nylon  iii)  Silk 

VII) Who performed the surgery?  

i. Registrar 

ii. Resident 

iii. Surgeon (specialist) 

VIII) What was duration of surgery? 

i. Less than two hours 

                     ii. More than two hours 

F.  POST OPERATIVE FINDINGS AND PRESENTATION 

1) Was the patient given post – op antibiotics? 

i) YES    ii)  NO 

2) If the patient had drainage tube, how many days post op was it removed …… 

3) What was the outcome of the surgery after 5 to 10 days? 
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i. Complete cured 

ii. Anastomotic leak 

G. Outcomes of anastomotic leak 

1) What were the presenting features of the patient who had anastomotic leak? (the 

patient may have more than one feature) 

                    i. Abdominal distension 

ii. Vomiting 

iii. Constipation 

iv. Fever 

v. Tachycardia 

vi. Bradycardia 

vii. ECF 

viii. Surgical site infection 

ix. Burst abdomen 

2)  Urine output: i. Normal (0.5-1ml/kg/hr) 

    ii. Low (<0.5ml/kg/hr) 

3)  Re-operation   i.  YES   ii.   NO 
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Appendix III: Ethical Clearance 

 


