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Abstract 
Background: Anastomotic leak is the most dreaded complication and it accounts for one third of 
post-operative deaths in colorectal surgery. There is strong need of research in this field in order 
to reduce anastomotic leak rate. If there was a test available to signify probability of leak at the 
time of surgery, it would potentially avoid a leak at a later date. Aim: We propose that intra opera-
tive use of narrow band imaging colonoscopy in left sided colonic anastomosis can predict and 
detect anastomosis related problems, problems i.e. vascularity, anastomotic lumen patency and 
rigidness of anastomosis which in turn lead to correction at the time of surgery resulting in sig-
nificant decrease in anastomotic leak rate associated with morbidity and mortality. Methodology: 
A pilot, single blind, prospective, randomised controlled trial. Aim is to divide patient in 2 groups, 
containing 15 patients in each group. One group will be assessed by intra-operative NBI colono-
scopy and other with standard technique. Analysis: This will be performed using SPSS with the 
help of statistician. Significance: This area of research is particularly important because it im-
proves survival by reducing morbidity and mortality associated with anastomotic leak. If a leak is 
avoided then it does not only mean early recovery but it also saves NHS in terms of ICU care, NHS 
bed, inpatient nursing care and home help, unfortunately all required if leak is to occur. As a result, 
this research will have better financial implication with significantly improve patient care. 
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1. Background 
Learning is a process which leads to specialist development. It is a responsibility of every healthcare individual 
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to develop himself in order to deliver quality up to date care. It is the requirement of General medical council 
(GMC) to undergo continuous professional development. According to GMC, continuous professional devel-
opment activities should maintain and improve the quality of care given to patients and the public [1]. 

The author has found that the most dreadful complication after colorectal operations which involve anastomo-
sis is anastomotic leak. This anastomotic leak increases morbidity as well as mortality. The most challenging 
aspect of this problem is that there is no definite tool available to predict leak although few modalities are cur-
rently used to assess anastomosis. The author strongly feels that there is desperate need to have a definite tool to 
improve clinical outcome, reduce morbidity and mortality. 

Literature search has revealed that reported radiologic leak rate is up to 20% in lower rectal anastomosis. 
Leaks cause all sort of complications including paralytic ileus, wound infection, peritonitis, sepsis and abscess 
formation post operatively. Almost one third of postoperative deaths are the result and consequence of leakage 
related complications in colorectal surgery [2]. 

Sadly colorectal anastomosis sometimes leaks in spite of the top efforts of the surgeon. The author has found 
out that the leakage causes are multi-factorial. Although the two crucial factors are tension in two ends of bowel 
and inadequate blood flow causing decreased oxygenation at an anastomotic site of the bowel [3]. Unfortunately 
the presence of these two factors nearly always leads to anastomotic leak. 

There is no accurate intra-operative tool to predict an anastomotic leak. Since the arrival of laparoscopy, it has 
become more challenging to assess anastomosis due to loss of 3 dimensional views and tactile sensation. An ab-
sence of true predictor has led to practice of creating de-functioning stoma which is simply a temporary bag for 
anastomosis in order to minimise mortality and morbidity associated with a leak. It means that these patients re-
quire another operation in the future with the aim to reverse this above mentioned stoma. 

2. Introduction 
The author has discovered that it is necessary to facilitate future specialist developments to improve patient care. 
He was able to act as active leader and effective manager. He also learnt that “Leadership is about hearts and 
minds and management is about nuts and bolts” [4]. The author became as described by Dr Steven Covey [5] 
and was able to perform a comprehensive literature search to find a solution for previously stated anastomotic 
leak problem. 

The author proposes that narrow band imaging (NBI) colonoscopy should be used to assess anastomosis and 
this is the real solution to the problem. Past studies have revealed that intra-operative ordinary colonoscopy can 
be safely performed to assess anastomosis. This helps mainly detecting anastomotic defects and bleeding. Also 
past studies has uncovered that intra-operative evaluation of anastomosis with the ordinary colonoscope prevents 
early anastomotic related problems and eventually reduces anastomotic leak rate [6]. The vital factor for healing 
in anastomosis is intraluminal vascularity. It is not possible to evaluate intraluminal vascularity with the use of 
an ordinary colonoscope.  

Therefore this problem need to be resolved with the help of some specialised colonoscope and the author be-
lieves that narrow band imaging (NBI) colonoscopy is the valid existent solution. Addition of NBI for this pur-
pose is aided property to ordinary colonoscope but as it is only a change in images, it does not put the patient at 
any extra risk and it is extremely safe. 

Narrow Band Imaging (NBI) is a relatively new real-time imaging technique which is an integral component 
of many modern colonoscopes (Figure 1). This is widely used in adenoma detection but not used at all to assess 
anastomosis. Narrow Band Imaging (NBI) is a visual image improvement in technology that enhances the visi-
bility of capillaries and other minute structures on the mucosal surface by engaging the light absorption features 
of haemoglobin at a particular wave length. 

The author has found out that the improved visibility made possible by NBI is much easier to handle. We can 
switch between regular and NBI images at the touch of a button and as often as necessary.  

This visual phenomenon achieved from NBI colonsocopy has been used to aid in the detection of early can-
cers of the lower GI tract and also of the upper GI tract, larynx and bladder [8]. 

A comparative study revealed that NBI achieved better visualization of the colonic mucosal vascular network 
than conventional endoscopy [9]. Hence, NBI colonoscopy is assumed to be far more superior in detecting blood 
flow and vascularity of the large bowel lesions as compared to ordinary white light colonoscopy. Therefore the 
author proposes that NBI should also be used in assessing anastomosis at the time of operation. 



A. Z. Kaleem et al. 
 

 
128 

Our standard current practice is to perform air leak test and to check doughnuts during the operation in order 
to assess anastomosis. Air leak test is also called Jacuzzi test and that is helpful to identify intra operative leak. 
That is actually per anus insufflations of air via a syringe while holding the bowel proximal to anastomosis un-
der water. Any leak is obvious with the show of bubbles. Previous air leak testing data indicate a high rate of air 
leaks as compared to clinical leak of left-sided colorectal anastomosis [10]. So air leak test can give false posi-
tive result which is a real problem. Furthermore it is not possible to visualize the vascularity with air leak test 
and also not possible to identify exact leak site. Therefore it is not routinely possible to correct anastomosis at 
the time of surgery on the basis of already existing anastomosis checking modalities and these patients usually 
require de-functioning stoma bag. 

It is also our standard existing practice to always check proximal and distal doughnut (2 small portions of 
bowel), which are attained soon after anastomosis is constructed. The completeness of the doughnut also ensure 
satisfactory anastomosis but not the confirmation. 

Hence by doing endoscopic examination with NBI after construction of anastomosis will give us opportunity 
to do leak test as usual, to look at an anastomotic integrity and patency of lumen and any visual defects and most 
importantly allows us to look at the vascularity of mucosa with NBI and compare it with standard technique. 

3. Methodology 
During this learning exercise, it became obvious to the author that good leadership and management qualities are 
imperative to have in order to develop a new project. He learnt that “managers are people who do things right 
and leaders are people who do the right things” [11]. The author also realised that it is essential for a successful 
leader to deliver the following roles according to The Skills/ Will matrix (Figure 2). 

 

 
Figure 1. Olympus, no date [7]. 

 

 
Figure 2. Leader roles. 
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He was able to develop methodology and related documents including patient and GP information sheet on 
the basis of knowledge achieved from literature search demonstrated in the past sections. These documents are 
imperative and crucial documents for success and ethical approval of a research project. The below mentioned 
process demonstrates the author’s personal responsibility, decision-making and self-direction in designing and 
executing a response to the need for specialist developments 

The author proposes that intra operative Narrow band imaging colonoscopy should be routinely used and is 
valuable in left sided colonic anastomosis assessment. The author used and learnt PICO model [12] to develop 
research question for this assignment work.  

P (POPULATION)  
All Patients requiring colorectal operation involving left sided anastomosis 
I (INTERVENTION) 
Narrow band imaging colonoscopy to assess anastomosis 
C (COMPARISON) 
Standard Techniques (Air Leak test + Doughnuts examination) to assess anastomosis 
O (OUTCOME) 
Anastomotic leak 
The PICO model was found extremely helpful in constructing the foundation of this proposed research study 

in the author’s experience. Further methodology was developed on the basis of this PICO model. The author 
proposes that the study should be: 
• A pilot, single blind, prospective, randomised controlled trial 
• Anastomosis will be performed by one experienced colorectal surgeon 
• Aim is to include both laparoscopic and open procedures 

Inclusion Criteria 
All colorectal operation requiring left sided anastomosis: 

• Cancer 
• Diverticular disease 
• Colostomy reversal  

Exclusion criteria  
Colorectal operation not requiring left sided anastomosis 
Patients not willing to participate 
Sample size 
This study will require 30 patients in total divided in 2 groups. We aim to recruit 35 patients to cover any po-

tential future drop out of patient. 
Recruitment and Randomisation 
It is also vital to eliminate selection bias therefor Patients will be randomly assigned to one of the two fol-

lowing groups: 
Group Description 

Group 1 (Treatment) Intra-operative NBI Colonoscopy 

Group 2 (Control) Air Leak Test + Doughnuts Examination 

Blinding 
The author also discovered during the development of this portfolio that blinding is crucial in any study to 

avoid performance bias. It is ideal to have double blinded study which means both patient as well as researcher 
are blinded to intervention. It was not possible for researcher to be blinded in this study due to obvious reason as 
they will be performing the procedure; therefore only single blinded study is proposed in which patients will be 
blinded. 

Team working 
The author found out the importance of team working during the development of procedure. He realised that 

without an effective team, it is not possible to accomplish this research project. The key members of his team 
consist of his supervisor, local research committee members, colleagues, statistician and most importantly par-
ticipants. The author learnt that every team goes through different developmental stages as described by below 
mentioned Tuckman model (Figure 3). 

The ideal stage is performing stage where team leader only supervise the rest of the team and it is the respon- 
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Figure 3. Tuckman’s teams stages. 

 
sibility of a leader to stop his team to go to adjourning stage which is a destructive stage [13]. The author was 
able to devise a comprehensive procedure with the help of an effective team. 

3.1. Procedure 
1) Patients will be recruited from the colorectal outpatient clinic. This is usually a few days prior to operation. 

That will ensure that patients are given enough time to understand the study. 
2) Once a patient has agreed to participate in the study, they will be screened by Research Team member as to 

whether they are potential candidates for our study. This will be done against the exclusion/inclusion criteria 
given. If a patient is a potential trial entrant then an information sheet about the study and an explanation will be 
provided by Team. The patient will then be allowed to take the sheet home and given time to read through the 
sheet and decide whether they wish to participate or not. One day before operation or on the day of surgery, the 
patient will be approached as to whether they will consent for the study or not. If they decide not to take part 
then operation will be performed in the standard manner and the patient excluded from the study.  

3) Once consented patients are randomised by Research Team into one of the TWO (See enclosed flow chart). 
Randomisation will be performed using a system of sealed envelopes to assign patients into one of the two study 
groups as shown above. 

4) All participating patient’s details will be held in a database which is kept in the colorectal surgery depart-
ment. The database will only hold unit number as a patient identifier and will be password protected. 

5) Operation, NBI colonoscopy and Leak test will be performed by the experienced colorectal surgeon.  
6) Colonoscopy will be performed using standard endoscopes having both white light and blue/green light 

functions.  
7) Colorectal assessment with NBI colonoscopy will be done in four quadrants proximal and distal to anas-

tomosis ring and images will be collected. 
8) Strategy in case air leak test or NBI colonoscopy test reveals a problem will be the clinical judgement of 

the consultant. The potential options could be: 
• De-functioning stoma 
• Stitching of the defect 
• Redo anastomosis 

9) Although we are not expecting any adverse event, any adverse event will be reported and recorded fully 
and accurately. 
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10) All Participating patients will be followed up in clinics in 6 - 8 week time and thereafter as required. Pa-
tients will be requested to complete patient satisfaction survey in their first clinic follow up appointment. 

 

 

3.2. Consent 
Consent is an agreement to receive a treatment or intervention between a patient and health care individual pro-
posing the treatment. The author has learnt during the development of sample consent form that it is paramount 
for any consent to have three vital components (Figure 4). 

According to above model, consent should always be voluntary without any influence. It should be fully in-
formed decision with the provision of all the possible options to patients. Patient should have capacity to make a 
decision for him and in case of absent capacity; decision should be made in his best interest. These are the fun-
damental principle of all the consent procedures. The author also suggests having the same consent model for 
his research participants. 

3.3. Communication 
The author also learnt that its paramount to maintain communication at all levels at all times and was able to  
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Figure 4. Consent model [14]. 

 

 
Figure 5. Mehrabian communication chart. 

 
develop his communication skills during this learning process. He found out that most important aspect in 
communication is body language [15] but written information also plays significant impact (Figure 5). 

Therefore the author was able to develop a sample information letter for GP as well as patient. He also learnt 
that communication need for GP and patient is different. It is crucial to use the appropriate language and tone for 
a medical colleague as well as for a patient for a successful communication. 

3.4. Sample GP Letter 

 
Dear Dr ……………………………….. 
 
 
Your patient …………………………………………DOB ………/….………/…………. 

 
 

is under treatment in the Colorectal Unit. In due course of his/her treatment will require Surgical Intervention needing Left sided colonic 
anastomosis.  

We are currently conducting a research study to check anastomotic integrity. Your patient has consented to participate in the research 
study and will be randomised between the 2 groups. 

Group 1. Direct visualisation of anastomosis with Narrow Band Imaging colonoscopy  
Group 2. Standard anastomosis and usual routine assessment with Intra operative Air leak test and confirming completeness of the 2 

doughnuts. 
To ensure blinding of the study we will not reveal the treatment arm. However, if you have any concerns at all about your patient in 

regard to this surgical intervention, or you have any specific queries relating to this study please contact one of the research team at Hos-
pital. 

 
Yours sincerely 
 
Research Team 
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3.5. Sample Participant Information Sheet 

Explain the idea behind this study? Bowel anastomosis is a surgical procedure that is performed to join two ends of bowel together 
inside the body after removing diseased part of the bowel. An anastomotic leak is a breakdown along this join which causes waste mate-
rial to leak inside the body. This type of complication leads to increased mortality and morbidity.  

When a surgeon performs a join, care is taken at every step of the procedure. Once the surgeon is satisfied that the join is complete, it 
is tested for leak ensuring that it is air tight and the two cut ends of the bowel are visually checked for completion. 

We can also perform a visual inspection of join by using a colonoscope camera. We want to use a specialized colonoscope called Nar-
row Band Imaging (NBI) colonoscope to inspect the join. It is better technology and allows check for healthy blood supply. 

We wish to assess effectiveness of NBI Colonoscopy in join inspection. The only way of doing this is to divide patients into two 
groups. One group will be assessed with NBI colonoscopy as well as standard testing technique. The other group will only be accessed 
by using standard join testing technique. To make it fair, the patients will be randomly allocated by a computer. 

Where is the research being conducted? 
The research is being conducted at Hospital.  
Why have I been chosen? 
We are requesting all patients who requires a potential anastomosis whether they would like to participate or not. You will be excluded 

from this study if you do not require a join. 
What will I be asked to do? 
The operation will be performed as normal under a general anaesthetic. You will be randomly allocated to one group. We will be taking a 

few photographs of your bowel and maybe internal organs. You will not be aware about the type of technique used in your operation. 
All our patients will be reviewed after six weeks in OPD clinic to check progress and if necessary arrangements will be made to review 

early. You are expected to inform us of any untoward affects you may have related to your surgery.  
Do I have to participate? 
It is your decision whether to participate or not. If you do decide to take part, you will be requested to sign a consent form. You are 

able to change your mind without providing a justification at any time. 
If you decide not to take part in the study it will not change your operation or treatment right. If you leave the study at any time, your 

care will not be compromised at all. You will also be seen in the outpatient clinic after six weeks to check on your progress.  
Who will perform my operation? 
There will be no difference in the surgeon who performs your operation. This surgeon will be Colorectal Consultant or a senior member of 

his surgical team. The surgeon who operates on you will be familiar with performing the standard and new join checking techniques. 
Is there any possible benefit to me if I take part? 
If you are allocated to receive the NBI Colonoscopy as well, we would anticipate that we can assess join more precisely and deal with 

any join related problems earlier than the standard operation. Moreover there is potential chance of avoiding a temporary stoma bag. It is 
our assumption that this study will hopefully show this benefit. 

Are there any risks, disadvantages or costs in taking part? 
NO. The operation is identical to the standard operation except for the use of an Intra-operative NBI colonoscopy. The Colonoscopy 

has been safely used In the past for checking joins without any increase risk. It will only increase operating time by 15 minutes. 
The time you wait for your operation or the surgeon performing the operation is not effected by taking part in this study. No extra hos-

pital visits are required so you will not incur any financial cost in participating.  
Will the information about me be kept confidential? 
YES. All information will be stored electronically and entries will be coded so that they do not refer to you directly. It is part of our job to 

make sure that all the information is safe and confidential. Such information will only be seen by the doctors and nurses looking after you.  
We will request for your permission to inform your GP (family doctor) that you are participating in this study, but he/she will not have 

access to the information from your records without your agreement.  
What will happen to the information about me after the study? 
Once the study is completed, it is likely that the results will be published in a medical journal. However, you would not be identifiable 

as an individual in any of these publications. We can provide a copy of the results of this study for you upon completion at your request. 
You can see the information that we have about you at any time by contacting any of the following named below. 
Thank you  
 
Please contact the research team 
 
In case you need any more information 
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3.6. Significance 
This area of research is particularly important for the following reasons: 

1) It will significantly reduce anastomotic leak rate. With the ability to predict anastomotic leak at the time of 
surgery, it would enable surgeon to correct that and hence reduce leak rate. 

2) As this procedure will give surgeons more confidence in the integrity of anastomosis, it will decrease the 
need of de-functioning stoma hence patient is less prone to stoma related problems and avoidance of second op-
eration requiring stoma reversal. 

3) This method will also detect other anastomosis related problems including stricture and bleeding therefore 
lead to their intra-operative correction and significant post op reduction of these complication. 

4) Ultimately this will decrease average hospital stay of patients requiring left sided anastomosis. 
5) There will be significant cost savings to the trust by minimising hospital stay with the avoidance of anastomotic 

associated complications and second operation required to reverse stoma or correct complications of anastomosis. 
6) Improve survival by reducing morbidity and mortality rate. 

3.7. Ethical Consideration 
It is our duty as doctors to provide excellent care and try to reduce anastomotic related problems, associated with 
morbidity and mortality. All patients approached to participate in this study will be explicitly requested for their 
consent in using their data. All parts of the study will be explained, including the potential benefits of the study to 
them. It will also be explained that non-participation will not affect in any way the treatment that they will receive. 

All data collected will be anonymised at source so that privacy of patient information is not put at risk. There 
is no need to collect any patient identifiable information, therefore id numbers will be used at all stages in the 
process. It is recognised that this study is only single blinded due to nature of procedure as surgeon will always 
be aware of used technique to assess anastomosis. 

The research proposed here has been deliberately kept as a pilot study at this level as it is not possible for sin-
gle centre to have large enough number of patients requiring left sided anastomosis in required time scale. It is 
however hoped that the proposed research will help to assess anastomotic integrity. It will also provide base and 
set standard and guidelines for potential national multicentre trial.  

4. Summary 
It is vital for Health care individuals to be able to recognize and appraise current opportunities and challenges, 
and develop for the future. This is a unique exiting opportunity for the author to learn and develop himself.  

NBI colonoscopy is not routinely used to assess anastomosis vascularity and defect. The author proposes that 
frequent use of NBI colonoscopy will lead to significant reduction in anastomotic leak and stricture rate, by as-
sessing vascularity of both proximal and distal end and direct visualization and recognition of any defect. The 
author is able to produce a well-structured research project to prove this hypothesis. 

SOAR model suggested by Kumar [16] was used by the author during this developmental learning process. 
He was able to set realistic goals which ultimately helped him in formulating a structured plan to achieve these 
aims (Figure 6).  

The author came to know that it was vital to have self-motivation first as mentioned above and then combina-
tion of right opportunities and appropriate abilities could lead to fruitful required outcome. 

He also used GROW model created by Sir John Whitmore [17] to acquire new knowledge (Figure 7).  
 

 
Figure 6. SOAR model. 
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Figure 7. Grow model. 

 
The author was able to set realistic goals and then worked hard by utilizing his all available options which ul-

timately resulted in successful outcome in the form of a well-structured research project which was now ready to 
go to next level after ethics committee permission. 
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