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PREFACE 
 

 
Shalamar Medical & Dental College has exceptionally 
excelled in the field of science, education and research 
over the last decade and has produced quality 
graduates who are currently serving around the world. 
Quality of education and research in surgery has been 
instrumental in this regard under the leadership of Prof 
Khawaja Muhammad Azim to achieve our core 
objective of producing quality education. Inception of 
Pakistan Endocrine & Thyroid Surgeons Association 
(PETSA) has aligned well to my vision, institutional 
requirements and overall rapport of the institution.  
 
I witnessed and supported the birth of Pakistan 
Endocrine & Thyroid Surgeons Association here at 
Shalamar Medical College three years back and during 
this period it has evolved into a mature tree and is 
bearing fruits to surgical education and training here at 
our institution. Legacy of its founding visionary, Late 
Prof Syed Zafar Haider has continued. PETSA has been 
conducting Annual Thyroid & Parathyroid Master Class 
since its inception with great reception. Currently, we 
are the largest endocrine surgery center in Pakistan 
with highest volume turnover.  
 
Now the introduction of “Archives of Surgical Research” 
is another feather into our institutions’ cap. This journal 
would not only satisfy the needs of the society but 
would also serve to promote culture of science, 
education and research within our institution. This 
culture advocacy remains instrumental in promoting 
the quality of learning process of the medical graduates 
within our institute and is aligned with my vision about 
this medical college.  
In the end, I am happy to write about “Archives of 
Surgical Research” and its inaugural issue and wish the 
editorial team best of luck for their endeavors for years 
to come.  
 
 
 
 
Prof Zahid Bashir 
 
Principal  
 
Shalamar Medical & Dental College, Lahore 

 

 
 
 

 



 

  

MESSAGE FROM THE PRESIDENT  
 
 
 
 
Pakistan Endocrine & Thyroid Surgeons 
Association (PETSA) 
 
Prof Zafar Haider was the teachers of the teachers and a great 
surgeon. He was the one who made thyroid and endocrine 
surgery safe in Pakistan and we carry the light now with aim to 
improve the endocrine surgery in light of modernization in the 
field of the surgery. 
 
 
Archives of Surgical Research aims at improving the standard of 
surgical research and education. It would function as official 
Journal of Pakistan Endocrine & Thyroid Surgeons Association 
(PETSA).  
 
The journal would cover endocrine, breast and surgical oncology 
primarily. It would also focus on the surgical education for 
medical students and residents to enhance the learning process 
through addition of technology, blended learning and modern 
concepts in medical education.  
 
 
 
Prof. Khwaja M Azim FRCS 
President PETSA 

 
 
 
 

 

 
 
 
 
 

 



 

 

 
Contents 
 
 About the Journal  
 Preface: Prof Zahid Bashir Principal SMDC  
 Message of the President Pakistan Endocrine & Thyroid Surgeons 

Association (PETSA) 
 

1 Prof Syed Zafar Haider: Bright Star of Pakistani Surgical History; Prof Asaf 
Beg Mirza 

1 

2 Harnessing power of Artificial Intelligence in Surgery; Ashraf et al 3 

3 Preoperative Difficulty Index for Thyroidectomy (Preodit™): A Novel, Reliable, 
Content Valid, and Valuable Tool ; Waseem et al 

5 

4 Enhanced Recovery after Surgery (ERAS) versus Traditional Care in Patients 
Hospitalized for Colorectal Surgery: A Meta-Analysis; Azhar et al 

12 

5 Anatomic Variability And Distribution Of Facial Nerve Posing Surgical 
Challenge In Parotidectomy: Lesson Learnt From 106 Cases:  Maqbool et al 

24 

6 How To Promote Transplantation In Pakistan And Establish Quality Centers; 
Irfan Saeed 

29 

7 Colonic Polyps – What A Surgeon Needs To Know; Ahmed et al 36 
8 Utilities of Teaching EPAs: Expanding the Scope of EPAs Beyond Clinical 

Context; Iqbal et al 
45 

9 Role Of Core Needle Biopsy in The Diagnosis of Thyroid Nodules: A 
Systematic Literature Review: Imtiaz et al 

48 

10 Colonic Interposition For Concomitant Corrosive Esophageal And Gastric 
Esophageal Stricturing; Ahmed et al 

53 

 Author Guidelines  
   
   

   
   



 

 

PSZ Haider Memorial Feature                                                                             Prof Syed Zafar Haider: Bright Star of Surgical History of Pakistan: Mirza, 2021 

Archives of Surgical Research www.archivessr.com 1 

Archives of Surgical Research | Prof Syed Zafar Haider Memorial Feature 
 

Prof Syed Zafar Haider: Bright Star of Surgical History of Pakistan 

 
Asaf Beg Mirza  

  
 
 
 
PSZ Haider Memorial Feature 
 
 
Author Affiliations: Author 
affiliations are listed at the end of 
this article.  
 
Corresponding Author:  
 
Prof Asaf Beg Mirza, Consultant 
Surgeon, Ittefaq Hospital Trust, 
Lahore  
 
https://doi.org/10.48111/2021.04.01 

 
 

 
IMPORTANCE Prof Syed Zafar Haider has been a shining beacon of light for the 
younger surgical lot for past four decades. He had exceptional qualities as a 
surgeon, leader and teacher. His services for developing endocrine surgery and 
esophageal surgery within Pakistan have been phenomenal and exemplary. Many 
have learned from him and have benefited the society. His role in creating a great 
surgical class of surgeons in Pakistan would be acknowledged forever.  
 
KEY WORDS Prof Syed Zafar Haider; Surgery; Pakistan 
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Prof. Dr. Syed Zafar Haider is a very well-known name in 
the field of surgery in Punjab. I have had long cherished 
association with him as an undergraduate student and his 
assistant professor in King Edward Medical College and 
Mayo Hospital, Lahore. 
 
Shah Ji, came from a very educated and respected Syed 
family. As his undergraduate student, I remember his 
enthusiastic approach towards teaching clinical methods 
and skills. He would ensure students participation and full 
attention to the subject. 
 
Prof. Syed Zafar Haider after passing MBBS from K.E 
Medical College became house surgeon to Prof. Dr. Ameer 
ud Din in Mayo Hospital, Lahore. He was very proud that he 
received his training in good discipline and profession 
when Dr. Amir ud din was at his climax as a teacher and 
surgeon. All his life he stayed closely associated with Dr. 
Ameer ud din for his advice and guidance. 
 
Syed Zafar Haider proceeded to UK for further training and 
received his FRCS. He spent 5 years in UK, learning English 
manner, discipline and to behave as a gentleman. He had 
lot of praise for English teachers and surgeons and would 
like his own students in Pakistan to conduct themselves 
gracefully. 
 
Returning to Pakistan was appointed in teaching cadre and 
served at Nishter Medical College and Hospital, Multan. 
Because of love for teaching surgery he soon became very 
popular with his medical students he was very keen to 
make his surgical ward most presentable and providing 
best possible care to his patients, because of his profound 
engagements, actually he attained his own professional 
climax in Nishter Medical College Multan. From Multan he 

brought Dr. M. Azeem Khawaja as his registrar in Mayo 
Hospital, Lahore. Azeem Khawaja was equally fond of Syed 
Zafar Haider and would carry out faithfully all teaching and 
operation orders of SZH. In Mayo Hospital, besides other 
surgical work, they specialized in thyroid and parathyroid 
surgery and also taught their technique to other surgical 
colleagues. 
 
For a short period SZH also served as the Medical 
Superintendent, Mayo Hospital Lahore. He especially 
ensured supply of quality surgical instruments and other 
supplies to surgical units. 
 
Prof. Syed Zafar Haider was a very versatile personality and 
was well aware of country politics and religious aspects of 
society. He was devout practicing Muslim and was always 
very helpful to his patients, trainees and assistant 
colleagues. 
 
Shah Ji also had a loving soft corner for me, mainly because 
I trained with Dr. Amir ud din as a house surgeon and 
registrar. During my interview for assistant professor 
surgery in Punjab Service Commission, he was medical 
advisor and he ensured that I get selected. 
 
Many people do not know that when Punjab government 
decided to make a medical college in Lahore general 
hospital, "SZH" along with his 'son' Syed Ali Haider worked 
hard and convinced the authorities that the proposed 
medical college must be named "Ameer-ud- din Medical 
College " and they were successful in their endeavor that 
goes to show Syed Zafar Haider's respect and love for Dr 
Ameer-ud-din's strict professionalism. 
Syed Zafar Haider got married to his uncle (Dr. Bahadur Ali 
Shah's) daughter Tahira Bukhari who herself became 

https://doi.org/10.48111/2021.04.01
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professor of anatomy. They had three beautiful children, 
two daughters and a son named, Syed Ali Haider. Syed Ali 
Haider was house surgeon in East Surgical Ward Mayo 
hospital, Lahore, when I was assigned Professor Surgery 
there. He was a handsome, intelligent and hardworking 
young man. He got his FRCS ophthalmology from U.K and 
was trained retinal surgeon. Unfortunately, during a 
secterial violence he was gunned down and martyred along 
with his younger son. Naturally such a tragic incident was 
condemned by all the society but this shock had to be 

borne by Syed Zafar Haider, Tahira Bukhari, his sisters and 
family. 
 
No doubt Syed Zafar Haider was a great man with lot of 
good qualities; though at times he got angry when things 
he thought were right, were not carried out according to 
his wishes. 
 
In the end, I pray that Allah Almighty bless him and grant 
him high place in heavens Amen. 
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IMPORTANCE Artificial Intelligence (AI) is driving significant changes in surgical 
planning and navigation. However, the potential role of AI in surgery still requires 
exploration. Available data shows promising reduction in surgical trauma and 
improved patient recovery through the use of AI. AI has been a subject of speculation 
for many decades and research is still focused on the development of this field. Its 
use in surgery took a longer time than other specialties, however, the data is 
promising and points towards a revolution in surgical education, training and 
practice. 
 

KEY WORDS Artificial Intelligence, Surgery, Robotics, Training, 
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dvancement in the field of artificial intelligence has 
led to a revolution in healthcare through machine 
learning (ML) and natural language processing (NLP). 

Recent research on computational implementation in 
surgery marks the role of AI as a supplement rather a 
replacement of surgeons. AI is driving significant changes in 
surgical planning and navigation. However, the potential 
role of AI in surgery still requires exploration. Available data 
shows promising reduction in surgical trauma and improved 
patient recovery through the use of AI.  
 
Traditionally, pre-operative planning is based on patient’s 
medical records, image-analysis techniques and traditional 
machine-learning for classification. Pre-operative planning 
is being boosted by deep learning which has been used for 
anatomical classification, detection segmentation and 
image registration. Deep learning algorithms make 
emergency care possible in abnormalities such as calvaria 
fracture, intracranial hemorrhage and midline shift via 
identification from CT scans. Deep learning recurrent neural 
networks (RNN), used to predict renal failure in real time, 
and mortality and postoperative bleeding following cardiac 
surgery, have obtained improved results. It indicates that 
critical care can be enhanced by giving more attention to 
high-risk patients. 
 
Foundation of minimally invasive surgery (MIS) is computer-
assisted intraoperative guidance. AI learning strategies have 
been implemented in several areas of MIS. Accurate tracking 
of tissue deformation is a challenging task in MIS. An online 
learning framework based on algorithms identifying the 
appropriate deformed tissue tracking method has been 
developed for intraoperative guidance and navigation in 
MIS.   
 

Surgical robots are computer manipulated devices that are 
designed to assist with surgical instruments’ manipulation 
and positioning. AI assistance through surgical robotics 
helps in improving skills and performance of surgeons, 
obtaining superior surgical outcomes and decreasing 
healthcare expenditure. Asensus Surgical has performance 
guided laparoscopic AI robot that provides information such 
as tissue size, thereby supplementing surgeons. While, it 
requires surgeons' skills for programming by demonstration 
and for learning by imitating operations conducted by 
surgeons. Learning from Demonstration (LfD) is robot 
training in two stages. First stage LfD is splitting complex 
surgical tasks into subtasks and basic gestures, while, second 
stage LfD is recognizing model and conducting subtasks in 
sequential mode. JHU-ISI Gesture and Skill Assessment 
Working Set analyzed three standard surgical subtasks 
(suturing, needle passing and knot tying) conducted by 
surgeons of Johns Hopkins University using kinematics and 
stereo video. Gestures performed during execution of each 
subtask were recognized with an accuracy of 80%. Result is 
promising but indicates room for improvement. 
Reinforcement learning (RL) is a frequently used ML 
paradigm. Its’ algorithms are formatted based on policies 
learned from demonstration, hence, RL reduces time 
required for learning process.  
 
Several different examples of AI-assisted surgeries is 
available in literature. Surgeons can operate surgical robots 
through touchless manipulation by using head or hand 
movements, speech or voice recognition and gaze. Head 
movements have been used to control robotic laparoscopes, 
while, FAce MOUse is a human robot interface that monitors 
in real time facial motions of the surgeon. Maastricht 
University Medical Center in the Netherlands used an AI-
driven robot to suture blood vessels between 0.03 and 0.08 

A 
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millimeters in a lymphedema patient in 2017. This surgical 
robot also fixed trembles in the surgeon’s hand movements, 
ensuring that device conducted the procedure accurately. 
Robotic Hair Restoration enables surgical robots to harvest 
hair follicles and graft them into precise areas of scalp 
without the need of donor area removal or manual 
extraction of each hair follicle. Da Vinci cardio surgery is 
robotic cardiac surgery used in coronary artery bypass, valve 
surgery, cardiac tissue ablation, tumor removal and heart-

defect repair. Gestonurse is a robotic scrub nurse designed 
for handling surgical instruments in the operating room. 
 
AI has been a subject of speculation for many decades and 
research is still focused on the development of this field. Its 
use in surgery took a longer time than other specialties, 
however, the data is promising and points towards a 
revolution in surgical education, training and practice1-3. 
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IMPORTANCE A thyroidectomy can be a complex operation, currently there are 
no preoperative tools available to predict cases which may prove to be 
challenging procedures, or tools to grade potential thyroid procedures according 
to difficulty, based on a pre-operative assessment. The aim of this study is to 
develop such a tool; the Preoperative Difficulty Index for Thyroidectomy 
(PreoDIT™) and assess its reliability and validity.   
 

MATERIALS AND METHODS To define factors contributing to the complexity of 
a thyroidectomy, qualitative methods were used to retrieve qualitative data, in 
addition to an extensive literature review. A focus group was arranged in which a 
panel of 8 experts with extensive experience in thyroid surgery participated; and 
a tool, PreoDIT™, was developed. This tool was then utilized on 513 patients to 
test its reliability, validity and efficiency. 
 

RESULTS PreoDIT™ scores strongly correlated with operative times, blood loss 
and postoperative complications; proving the reliability of this novel tool. 
 

CONCLUSIONS PreoDIT™ is a reliable and valid tool to measure the difficulty 
index of a thyroidectomy. This tool was designed to help surgeons optimize and 
manage their teams, operation theatre resources and resident training in a more 
objective way, before committing to a procedure.  
 

KEYWORDS thyroidectomy, endocrine surgery, surgical oncology, quality improvement 
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hyroidectomy, once considered horrid butchery 
associated with high morbidity and mortality rates, has 
become quite safe when done with a methodical 
approach1–8. In fact, Theodor Kocher was awarded the 

Nobel Prize for Medicine in 1909, for reducing mortality to a 
minuscule 1% in this testing operation, where compulsive 
haemostasis and meticulous dissection within planes is pre-
requisite to avoid post and per-operative complications9. 
Surgeons have identified factors which add to the difficulty 
of a thyroidectomy; these included vascularity, 
inflammation, gland toxicity, friability, fibrosis and large size 
of the gland10. Schneider et al. developed a Thyroidectomy 
Difficulty Scale for preoperative assessment of difficult 
cases11. This scale gives a good estimate of the per-
operative assessment of the difficulty of the thyroidectomy, 
however, there was still a need for a tool to predict the 
difficulty preoperatively to aid direction, planning and 
organization, in order to reduce postoperative 
complications. 
 

In our opinion, there are multiple additional factors which 
contribute to increased difficulty in this operation, they were 
recently identified by Patoir et al. and many others4,12–15. For 
example; extent of retrosternal extension, extent of 
operation, T staging of the cancer, type of cancer, range of 
neck extension available to operate around, pre-existing loss 
of the recurrent laryngeal nerve and BMI. These factors 
certainly play a role in our practice and add to the difficulty 
of the operation14,16–21. Similarly, use of preoperative Lugol’s 
iodine may decrease vascularity of the gland, which aids a 
surgeon15,22–25. Hence, a scaling system is required which 
comprehensively encompasses all possible factors involved 
in a difficult thyroidectomy and which predicts, 
preoperatively, difficult cases for which an experienced team 
can be employed, to prevent possible complications, and 
further help in managing operation theatre times and 
assignment according to surgical training, more 
appropriately26.  
 

T 
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This study is intended first, to analyze all possible factors 
which could possibly make a thyroid operation difficult, and 
second, to develop a tool to help predict the difficulty of an 
operation, preoperatively. Such a tool would help surgeons 
plan in advance and help lower postoperative complications. 
 

 

 
METHODS  
 
The study consists of qualitative and quantitative clinical 
components to complement the find-ings of the data. 
Figure 1 shows study flow chart. 
 
Qualitative Component of Study & Development of 
PreoDIT™ Application:  
 
Extensive literature review was done to identify various 
factors responsible for the difficulty of a thyroidectomy 
operation. Based on literature review, a discussion guide was 
developed for a Focus Group Discussion (FGD), in which 8 
endocrine surgeons, with extensive experience in endocrine 
surgery, participated. FGD was conducted as described 
previously27 transcribed discussions were managed using 
QSR NVivo (V.9). Iterative analysis, following tenets of 
grounded theory, was used to identify themes and their 
inter-relationships. Researchers went through transcripts 
line by line to categorize and describe data, and then 
developed themes through selective and conceptual coding. 
Newer themes were subjected to subsequent use in e-
Delphi consensus building28. Analysis was run along the 
interviewing session. Thematic analysis was done and 
meaningful themes and subthemes were identified.  
 
The findings of initial FGD were subjected to e-Delphi 
technique-based consensus building to develop a scoring 
system which was named as Preoperative Difficulty Index for 
Thyroidectomy (PreoDIT™). e-Delphi technique was 
administered as described previously28. The relative im-
portance of the factors was identified on a Likert Scale and 
consensus building was done with 80% cut-off value. The 
content validity of the items was assessed through 
estimation of Content Validity Index (CVI) (data not shown 
here)29. Table 1 shows the relative values of various fac-tors 
which were subsequently used in the PreoDIT™ Application. 
IT experts were involved to develop the scoring system 
online (accessible through http://archivessr.com/calc/) and 
in the form of a mobile phone application (accessible 
through Google Play Store). The difficulty asso-ciated with 
lobectomy & isthmectomy of a small non-toxic nodule 
without significant risk fac-tors as described below was 
considered the baseline.  
The maximum PreoDIT™ score can be up to 53. To make the 
score more user-friendly, and to compare with other scoring 
systems, scores were equated against PreoDIT™ Grades 
ranging from 1-5. The grading of the score was done 

according to the criteria: Grade 1: <= 1; Grade 2: 1.1 – 3; 
Grade 3: 3.1-5.9; Grade 4: 6-8; Grade 5: 9+. 
 
Prospective Blinded Clinical Piloting:  
 
Patients undergoing thyroidectomy (n=513) were enrolled 
for the trial, in order to explore the reliability and strength of 
correlation with other scoring systems and difficulty 
parameters. Pre-operatively, PreoDIT™ scoring was done 
which was not revealed to the operating surgeons. 
Postoperatively, respective surgeons filled a survey to score 
difficulty of the preceding procedure (labelled as 
Postoperative Difficulty Index for Thyroidectomy— 
PostoDIT) on a Likert scale of 1-5 and were asked to fill in 
the Thyroidectomy Difficulty Scale items developed by 
Schneider et al. (with up to 20 possible score). General 
demographics and parameters related to operative 
procedures such as blood loss, operative time, hospital stay 
and complications were recorded. 
 
Statistical Methods & Analysis: 
 
SPSS Version 21 was used for statistical analysis. Means, 
averages, standard deviations were estimated as per 
standards. In e-Delphi technique inter-rater reliability and 
concordance was measured through intra-class coefficient 
kappa values. CVI for the e-Delphi was measured as 
described previously to assess the content validity of the 
scale28,29. For the clinical component, the intra-rater and 
inter-rater reliability, intra-class coefficient were measured. 
For measuring correlations among the scoring systems and 
other parameters, Pearson, Spearman and Kendal Tau B 
were used as appropriate for the data. A correlation of 0.4-
0.59 was considered moderate, 0.6-0.79 as strong and equal 
or above 0.8 was considered very strong. A p value of 0.05 
was considered statistically significant. 
 

 
 RESULTS 

Literature review identified various factors responsible for 
adding to the difficulty of thyroidec-tomy. Based on the 
literature review, these factors were further explored in a 
FGD. 12 factors were identified. Column 1-3 in Table 1 
describe various themes identified and their representa-tive 
statements.  
 
e-Delphi was employed for developing consensus among 
the experts about the relative value of various factors 
identified before incorporating into the questionnaire and 
validating its construct and content validity (Table 1-Column 
4,5). 
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 Focus Group Discussion (FGD) e-Delphi Technique Consensus Building on 
Relative Value of Factors 

 Factor Representative Statement Preoperative Scale (PreoDIT™) 

1 Thyrotoxicosis “The gland I fear the most is not the big gland but a small gland with Graves’ 
disease”.  
“Gland is red hot like iron and has got enormous supply. The vessels are thin 
walled and they bleed like anything”.  
“Operating a Graves’ disease gland is the real test of surgeon’s quality and 
gentleness of dissection” 
“The gland is friable like anything. If you scratch a small area, it won’t forgive 
you especially if the patient has not taken Lugol’s iodine preoperatively”. 

No Toxicity 0 

Primary Thyrotoxicosis 5 
Primary Thyrotoxicosis treated with 
Lugol’s Iodine 

2 

Secondary Thyrotoxicosis 4 
Secondary Thyrotoxicosis treated with 
Lugol’s Iodine 

2 

Tertiary Thyrotoxicosis 1 
2 Retrosternal 

Extension/ 
Intrathoracic 
Goiter 

“Short neck people have higher chance of development of retrosternal 
extension and most of the time it is cervico-mediastinal extension”.  
“More than 90% can be delivered trans-cervically. Difficulty of thyroidectomy 
is proportional to depth of extension into mediastinum” 
“Most of the extensions are into the anterior mediastinum and can be 
delivered trans-cervically”.  
“Cervico-mediastinal extension into posterior mediastinum is unlikely to be 
delivered transcervically and would be better dealt with thoracotomy”.  
“True intrathoracic goiter is rare but adds significant difficulty. All need 
thoracotomy.” 

No Extension 0 

Cervicomediastinal Extension 
(Below clavicle and sternum) Grade 1 

1 

Cervicomediastinal Extension 
(up to left brachiocephalic vein) Grade 2 

4 

Cervicomediastinal Extension (up to 
aortic arch) Grade 3 (Anterior 
Mediastinum) 

6 

Cervicomediastinal Extension (behind 
major mediatiastinal vessels) Grade 3 
(Posterior Mediastinum) 

9 

Intrathoracic Goiter 11 

3 Thyroiditis “Thyroiditis makes dissection more difficult and adds vulnerability to nervi 
and parathyroids” 

No 0 
Yes  2 

4 Carcinoma T 
staging 

“T1,2 lesions don’t hurt much, it is the T3 or T4 lesions with direct spread into 
trachea, esophagus or carotid sheath and surrounding lymph nodes, that 
really adds difficulty to the operation”.  
“T4 lesions are real challenge. The balance between oncological clearance and 
the safety comes with experience”. 

No 0 
Carcinoma T Stage 1 0 
Carcinoma T Stage 2 0 

Carcinoma T Stage 3 2 
Carcinoma T Stage 4 4 

5 Carcinoma 
Type 

‘Type certainly matters. Papillary and Anaplastic have higher degree of local 
invasion.”  
“There are more chances of having a better clearance with T3 follicular lesions 
instead of papillary and anaplastic lesions”. 

Follicular Lesion 3 
Papillary Carcinoma 4 

Medullary Thyroid cancer 6 
Anaplastic Carcinoma 7 

6 Recurrent 
Surgery 

“Redo is always a challenge”.  
“It becomes difficult to explore immediately in first few weeks following 
surgery”.  
“Fortunately many of the re dos are on the contralateral sides”.  
“Ipsilateral redo are the hardest and increase the complication rates 
enormously”. 

No 0 
Contralateral Recurrent 3 
Ipsilateral Recurrent 6 

7 Unilateral Palsy “Unilateral palsy makes you nervous and you don’t have any chance”. 
“The burden of one cord is too heavy for the thyroid surgeon to carry”. 

No 0 
Yes 4 

8 Size of the 
Gland 

“There many other more important factors but size does matter”.  
“Huge glands certainly add to complexity, longer operative times and blood 
loss”. 

Small (palpable only) 0 

Moderate (visible on deglutition) 0.5 

Large (visible) 3 

Massive  6 

9 Extent of 
Thyroidectomy 

“Extent of Thyroidectomy really matters and adds to the difficulty of the 
procedure. Extent of resection and the surrounding nodes in form of neck 
dissection adds to the operative time and difficulty”. 

Lobectomy isthmectomy 1 

Subtotal Thyroidectomy 2 
Total Thyroidectomy 2.5 
Total Thyroidectomy with Central Neck 
Dissection 

3 

Total Thyroidectomy with Block Neck 
Dissection 

5 

1
0 

Limited Neck 
Extension 

“Fat people, and the patients having cervical spondylosis are likely to have 
limited neck dissection. This leads to difficulty in procedure as we lose the 
ease that we get when we extend the neck for better exposure”. 

Fully extendable 0 
Limited neck extension 1 
No neck extension 2 

1 Short Neck “Short neck again adds to the difficult dissection.”  No 0 
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1 “Mobilization of the superior and inferior poles becomes difficult due to 
limited space and retrosternal extension”. 

Yes 0.5 

1
2 

BMI “High BMI is associated with short neck and limited neck extension with 
higher chances of the retrosternal extension”. 

Upto 35 0 
>35 0.5 

Table 1: Thematic analysis of qualitative assessment of factors involved in difficult thyroidectomy determined through FGD & PreoDIT™ 
Scoring Chart based on e-Delphi Consensus 
 
This questionnaire formed the basis of development of this 
application. Thyrotoxicosis, retrosternal extension, gland 
size, fibrosis and malignant in-vasion were found to be the 
dominant drivers of operative difficulty with high relative 
im-portance scores. Other factors included T staging of the 
cancer, type of cancer, extent of surgery, unilateral RLN 
palsy, short neck, reduced neck extension, high BMI and 
preoperative use of lugol’s iodine. The themes have been 
summarized in Table 1 along with their determined relative 
importance scores.  
 
The findings of the qualitative components study were 
piloted in a huge cohort of the patients. The general 
characteristics of the patients have been summarized in 
Table 2 and 3. 
 

Measurement 
Parameter 

 Patients undergoing 
Thyroidectomy 
(n=513) 

Age  48.58±11.46 

Gender   
 Female 418 (81.5%) 
 Male 95 (18.5%) 
Clinical 
Diagnosis 

  

 Follicular Lesion 32 (6.2%) 
 MNG 21 (4.1%) 
 MNG involving Single 

Lobe 
30 (5.8%) 

 Papillary CA 229 (44.6%) 
 Primary Thyrotoxicosis 16 (3.1%) 
 Suspicious Solitary 

Nodule 
161 (31.4%) 

 Toxic MNG 24 (4.7%) 
Histological 
Diagnosis 

  

 Benign Follicular Lesion 170 (33.1%) 
 Benign Hyperplastic 

Glands 
45 (8.8%) 

 Suspected Follicular 
Carcinoma 

40 (7.8%) 

 Primary Thyrotoxicosis 16 (3.1%) 
 Papillary Carcinoma 240 (46.7%) 
 Hashimoto’s Thyroiditis 2 (0.03%) 
Clinical Status    
 Euthyroid 435 (84.8%) 
 Hypothyroid 5 (1%) 
 Toxic Adenoma 40 (7.8%) 
 Toxic MNG 33 (6.4%) 
ASA Status   
 ASA-I 456 (88.9%) 
 ASA-II 26 (5.1%) 
 ASA-III 21 (4.1%) 
 ASA-IV 10 (1.9%) 
   
Gland Size 
WHO 
Classification 
(1974) 

  

 WHO Class I 21 (4.1%) 

 WHO Class II 8 (1.6%) 
 WHO Class III 409 (79.7%) 
 WHO Class IV 74 (14.4%) 
Type of surgery     
 Lobectomy and 

Isthmectomy 
191 (37.2%) 

 Total Thyroidectomy 265 (51.7%) 
 Completion 

Thyroidectomy 
21 (4.1%) 

 Total thyroidectomy + 
Neck Dissection 

36 (7%) 

Table 2: General Characteristics of the Patients participating in the 
study 
 

Measurement parameter  

Mean length of surgery (minutes) 118.17±39.57 
Peri-operative mean blood loss 44.07±24.53 
Postoperative Drain Output 53.55±38.51 
Mean length of postoperative stay (Hours) 34.88±12.82 

Mean pain score (maximum = 10) 3.2±1.3 
Median postoperative analgesic requirements 
as per WHO pain ladder 

Level II 

Complications    
Wound infection 0.9% 
Hematoma requiring drainage 3/513 (0.5%) 
Seroma formation requiring drainage 5.3% 
Transient hypocalcemia 58 (11.3%) 
Permanent hypocalcemia 1/513 (0.19%) 
Transient recurrent laryngeal Nerve 
compromise 

32 (6.23%) 

Permanent recurrent laryngeal nerve 
compromise 

3/513 (0.5%) 

Recurrence (Over period of at least 6 months-
7 years) 

2/513 (0.38%) 

Table 3: Patient Surgery Characteristics including Complications 
 
The scoring systems were explored in terms of their intra-
rater and inter-rater reliability and their correlation with 
each other. PreoDIT™ scores and grades have strong intra-
rater and inter-rater reliabilities as measured by the intra-
class coefficients (Table 4). 
 

Scoring System Agreement / Concordance measured by Intra-
Class Coefficient 

Intra-rater reliability Inter-rater reliability 

PreoDIT™ Score 0.991 (0.989-0.992); 
p<0.000 

0.992 (0.991-0.994); 
p<0.000 

PreoDIT™ Grade 0.969 (0.963-0.974); 
p<0.000 

0.950 (0.941-0.958); 
p<0.000 

PostoDIT Score 0.953 (0.936-0.965); 
p<0.000 

0.846 (0.713-0.906); 
p<0.000 

TDS Scoring 0.884 (0.834-0.967); 
p<0.003 

0.763 (0.723-0.841); 
p<0.004 

 
Table 4: Scoring systems and their respective intra-rater and inter-
rater reliability measured by intra-class coeffi-cient. 
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PreoDIT™ scores and grades have a strong correlation with 
postoperative surgeon assessment, measured as PostoDIT 
(Table 5).  
 

 Correlation Among Various 
Scoring Systems 

Correlation 
Coefficient 

P Value 

PreoDIT™ Score vs  PreoDIT™ Grade 0.809 0.000 

PreoDIT™ Grade vs.  PostoDIT Score 0.848 0.000 

PreoDIT™ Score vs  TDS Scoring 0.576 0.000 

PreoDIT™ Grade  vs. TDS Scoring 0.526 0.000 

Table 5: Strength of Correlation among the PreoDIT™ Score, 
PostoDIT Score, PreoDIT™ Grade and TDS Score 
 
Correlation with Schneider’s TDS was however moderate at 
best. PreoDIT™ proved to be a reliable and valid tool in 
gauging the complexity of a planned thyroid procedure. 
Scores and grades attained through PreoDIT™ correlated 
with operative times, operative blood loss and 
complications moderate to strongly (Table 6), and thus 
helped in both, pre-operative and post-operative 
management. 
 

 Correlation Among Various Scoring 
Systems 

Correlation 
Coefficient 

P Value 

PreoDIT™ Score vs  
Operative Time 

0.813 0.001 

PreoDIT™ Score vs.  Blood 
Loss 

0.795 0.000 

PreoDIT™ Score vs  
Complications 

0.647 0.000 

PreoDIT™ Grade vs  
Operative Time 

0.623 0.000 

PreoDIT™ Grade vs.  Blood 
Loss 

0.763 0.000 

PreoDIT™ Grade vs  
Complications 

0.611 0.000 

Table 6: Correlation of PreoDIT™ Score and Grade with 
complications, operative times and blood loss 
 

 
DISCUSSION  
Thyroidectomy still remains a delicate and demanding 
operation which sometimes proves to be difficult owing to 
varying reasons30–32. Thyroidectomy difficulty scale (TDS) 
proposed by Schneider et al. correlates well with operative 
times and complications of thyroidectomy10,11,33. This scale 
calculates difficulty index based on surgeon’s peri-operative 
assessment hinging on four important parameters, toxicity, 

tissue friability, size and fibrosis of the visible thyroid gland. 
There are however two important limitations of this scale. 
Firstly, it is a subjective as-assessment which can only be 
made once the patient is anesthetized and dissected, with 
the surgeon ready to operate. Secondly, this scale does not 
regard multiple other important factors like retrosternal 
extension, cancer stage, RLN palsy, neck extension and BMI, 
which significantly influence the difficulty of operation12. 
However, it would be infinitely more beneficial for both 
patient and surgeon, to make an assessment preoperatively 
so that operation theatre resources and surgical staff are 
managed more appropriately. 
Operative difficulty is a subjective assessment and remains 
intuitively variable and non-uniform. To develop an 
application which objectively measured the difficulty of an 
operation preoperatively with the added goal of making it 
reproducible and uniform among users, we needed to rely 
on solid, objective preoperative assessment. Carefully 
considering the aforementioned dozen factors and their 
relative contribution to the difficulty of a thyroidectomy was 
important as it would provide us with objective data to 
predict the operative difficulty before the operation was 
initiated. Qualitative and consensus methods were used to 
know the relative value of these factors and their content 
validity. As we explored the relative value of these factors, it 
became quite apparent that toxicity of the gland, 
retrosternal extension, gland size and adhesions either due 
to redo-related fibrosis or malignancy-related local invasion 
played a dominant role in determining the difficulty of the 
operation. As data points are relatively objective, the results 
were uniform, leading to strong intra-rater and inter-rater 
reliability. PreoDIT™, therefore, provides comprehensive 
estimates in the form of more reliable and objective scores. 
To assess and compare the relative value of PreoDIT™ scores 
and grades to postoperative measurements such as 
PostoDIT and TDS score statistical correlation was studied, 
this was moderate to strong in most instances. Similarly, 
PreoDIT™ scores and grades strongly correlate with 
operative time, peri-operartive blood loss and 
complications, demonstrating their value in clinical 
application. The PreoDIT™ scores are better predictive 
measures as opposed to PreoDIT™ grades, however, grades 
were more user-friendly. 
 
Limitations: This study has many limitations. Converting a 
subjective assessment into objective data is al-ways difficult. 
The scores and relative values selected for various scores 
have been derived from the experience of only 8 endocrine 
surgeons and more input, especially in clinical settings, by 
even more surgeons, is crucial in optimizing the scoring 
system and in improving its sensitivity and specificity. 
Furthermore, surgeon experience and the volume of 
surgeries performed also influences outcomes12. This score 
has been applied to only 2 surgeons and 1 clinical set up 
where surgeons had similar technique and operative 
conditions, wider application in diverse set ups and their 
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feedback is important in its optimization to assess and 
improve its external validity.    
 

 
CONCLUSION  

PreoDIT™ is a content valid, novel tool which promises to be 
helpful for endocrine surgeons to prepare and measure 
preoperatively, the difficulty of their planned thyroid 
operation. The tool takes into consideration a dozen factors 

which make a thyroid procedure complex, out of which 
thyrotoxicosis, retrosternal extension, size of gland and 
adhesions due to either redo-related fi-brosis or local 
malignant invasion play a pivotal role. This information can 
be useful for sur-geons to optimize and manage their 
teams, OR resources and resident training preoperatively. 
This may also aid in development of application aided 
referral services for better patient care. Overall, PreoDIT™ 
predicted the difficulty of a thyroid procedure accurately 
and proved to be a tool which helped in maximizing 
efficiency both inside the operation theatre, and outside of. 
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IMPORTANCE Enhanced Recovery after Surgery (ERAS) is a program designed to 
minimize surgery-related stress and total length of stay at the hospital in patients 
undergoing major surgical intervention. It has proven to enable patients to recover 
quickly with lesser readmissions and risk of morbidity and mortality. This study aims to 
compare the outcomes of ERAS protocols with those of traditional care in colorectal 
surgery.   
METHODS A PRISMA-compliant literature search was performed on the PubMed and 
Cochrane library and 29 eligible RCTs were extracted in which ERAS protocol was 
compared with conventional care in colorectal surgery.  
RESULTS Twenty-nine RCTs included 4349 patients; 2164 in the ERAS care group and 
2185 in the traditional care group. ERAS group had reduced time to flatus resumption 
(Weighted mean difference (WMD): —0.78 days, 95% CI —1.05 to —0.52, p  < 0.00001), 
a shorter total length of stay (WMD: -3.13 days, 95% CI —4.16 to —2.10, p < 0.00001) 
and postoperative hospital stay (Weighted Mean Difference: —2.21 days, 95% CI —2.87 
to —1.55, p < 0.00001), shorter time to mobilization (WMD: —16.28 hours, 95% CI —
22.04 to —10.53, p < 0.00001), shorter time to first fluid intake (WMD: —89.96 hours, 
95% CI —119.89 to —60.03, p < 0.00001) and solid food tolerance (WMD: —1.91, 95% 
CI –2.34 to —1.48, p < 0.00001) as compared to a traditional care group. The number 
of readmissions was lesser in the traditional care group as compared to the ERAS group 
(OR: 1.09, 95% CI 0.78 to 1.51, p = 0.74). The number of total complications was lower 
in the ERAS care group as compared to the traditional care group (OR: 0.49, 95% CI 
0.36 to 0.66, p = 0.0003). 
CONCLUSIONS Our results prove that ERAS is comparatively a better choice of surgical 
care protocol than conventional care, for patients who undergo colorectal surgery. 
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nhanced Recovery after Surgery (ERAS) or enhanced 
recovery protocol or fast-track surgery program, 
represents multimodal, evidence-based perioperative 
care pathways, intended to achieve rapid 

postoperative recovery, reduce surgical stress response and 
optimize bodily functions in patients experiencing major 
surgical procedures1. In the 1990s, Dr. Henrik Kehlet, a 
Danish surgeon and professor, initially put forward a 
multimodal protocol to provide patients with a fast recovery 
period after colonic surgery2. In 2001, a group of 
international surgeons and anesthesiologists, including 
Kehlet, formed an ERAS study group in London, to provide 
a consensus protocol of around 20 items for perioperative 
care of patients undergoing colonic resection surgery3. After 
the inception of the ERAS society in 2010, a series of 
perioperative care guidelines have been published and 
being practiced in colorectal surgical care settings globally. 
The latest ERAS guidelines for colorectal surgery highlight 
preoperative counseling, prehabilitation, perioperative fluid 

and electrolyte therapy, bowel preparation, anesthesia and 
analgesia protocol, perioperative nutritional care, and 
perioperative prevention of complications 4, 5. Many studies 
and trials, as of now, have concluded that the principles of 
ERAS protocol, in contrast to traditional care, yields a 
reduced length of hospital stay, a more rapid return of gut 
function and mobilization, and a lesser incidence of 
postoperative complications and readmissions. Some 
studies have shown ERAS and traditional care to give the 
same results. Several meta-analyses have been conducted 
but they have used either a small number of trials or those 
of poor caliber. Some meta-analyses have reported 
outcomes of ERAS and traditional care in only laparoscopic 
colorectal surgery patients. Our meta-analysis attempts to 
compare and analyze the outcomes and efficacy of ERAS 
and traditional care, entailing a larger number of high-
quality studies in patients undergoing colorectal surgery 
using any surgical approach.  
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METHODS 

Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines were followed to carry out this 
meta-analysis  

Literature Search  
A systematic literature search of randomized controlled 
trials (RCTs) was conducted on the databases of PubMed 
and Cochrane library on 2/4/2021 according to PRISMA 
guidelines, using the following search terms: (enhanced 
recovery after surgery OR ERAS OR fast track surgery OR 
FTS) AND (colorectal surgery OR rectal OR colorectal cancer 
OR colorectal OR rectal cancer OR colon cancer). The 
literature search was performed on the PubMed and 
Cochrane library databases.  All RCTs published between 
1/7/2017 and 2/4/2021 were filtered out. Additionally, 
relevant articles were explored by manually searching the 
references. 
 
Inclusion of Articles  
After the PRISMA compliant literature search, 100 articles 
were identified through PubMed and 298 articles were 
identified through the Cochrane library. After the removal of 
15 duplicate articles, 407 articles were screened. Of these 
papers, 80 articles were picked based on their titles and 
abstracts. Full texts of these articles were obtained and 29 
articles were finally included for quantitative analysis. Only 
full-text English language papers were selected. All RCTs 
which compared ERAS care programs with traditional care 
in patients hospitalized for colorectal surgery were selected. 
All those studies which did not include a comparison of 
interest were excluded. Studies other than RCTs were also 
excluded. This has been illustrated in Figure 1.  
Data Extraction and Quality Assessment  
Using structured forms, the authors extracted the data on 
study and patient characteristics and patient outcomes from 
each study that met the inclusion criteria. If data were 
reported in medians, they were converted into values of 
means and standard deviations. The quality assessment of 
selected RCTs was done using the Cochrane collaboration 
risk of the bias assessment tool, as shown in Figures 2 and 
3. The performance bias, selection bias, reporting bias, 
detection bias, attrition bias, and other biases were 
estimated for each study. We graded the risk of bias of each 
study as low, high, or unclear. In a large number of the 
included RCTs, the probability of performance bias was high 
as blinding of the surgeons, investigators, and patients were 
not feasible. Most of the studies showed a low risk of 
selection, attrition, and reporting bias. 
 

 
Figure 1: Showing PRISMA flow diagram 

 

   
 
Figure 2: Risk of Bias Graphs of the Included Studies 
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Figure 3: Risk of Bias Summary of the Included Studies 
 
Study outcomes and Statistical Data Analysis:   
 
We studied the outcomes of time to flatus resumption after 
surgery, a total length of stay and postoperative hospital 
stay (PHS), time to the first mobilization, time to first fluid 
and solid intake after surgery, readmissions, and the total 
number of complications. The continuous and dichotomous 
variables, where appropriate, were used to assess outcomes 
of the RCTs that compared ERAS with conventional care in 
colorectal surgery. Mean difference with inverse variance 
was used to calculate continuous variables and Odd's Ratio 
(OR) with the Mantel-Haenszel method with 95% 
Confidence Interval (CI) was used to calculate dichotomous 
variables. The random effect was used in the population 
with the heterogeneity of more than 50% and the fixed 
effect was used in the population with the heterogeneity of 
less than 50%. The Review Manager 5.4 was availed to 
perform the meta-analysis using the 2 x 2 Chi-square test. 
 

 
RESULTS  
 

Following the PRISMA guidelines, a literature search was 
done in PubMed and Cochrane library, from which 29 
articles6-34 fell under our eligibility criteria and were included 
in the quantitative analysis. All the included studies were 
randomized controlled trials. The characteristics of the 
studies including the number of participants, study design, 
type of intervention, mean age, and male to female ratio 
have been given in Table 1. Each study compared the ERAS 
care protocol with traditional care in different 
colonic/colorectal surgeries.  

A total of 4349 patients admitted for colorectal surgery were 
added to the analysis with 2164 patients belonging to the 
ERAS care group and 2185 patients, to the traditional care 
group.  

 

Time to First Flatus   

Sixteen studies reported this parameter including 1363 
patients in the ERAS group and 1523 patients in the 
traditional care group. We analyzed that the time to flatus 
resumption was shorter in the ERAS patients as compared 
to the traditional care patients (Weighted Mean Difference: 
—0.78 days, 95% Confidence Interval (CI) —1.05 to —0.52, 
p  < 0.00001). Owing to the heterogeneity being high (92%), 
we used a random-effects model. 

 

 

 



 

 

Research                                                                                                                                               Enhanced Recovery after Colorectal Surgery: Azhar  et al, 2021 

Archives of Surgical Research www.archivessr.com 15 

 
Study 

Y
ea

r 
o

f 
p

u
b

li
ca

ti
o

n
 

St
u

d
y 

D
es

ig
n

 

 
Type of surgery 

 
No. of 
participants 

 
Age (Mean ± SD)  

 
Gender (M/F)  

ERAS TC ERAS TC ERAS TC 

Abd ElRahman et 
al 

2020 RCT Colon cancer surgery 40 40 49.5 ± 10.4 49.7 ± 8.4 20/20 20/20 

Ostermann et al 2019 RCT Colorectal surgery 75 75 80.06 ± 4.38 78.27 ± 4.17 26/49 35/40 

Li et al 2019 RCT Colorectal cancer surgery 100 100 56.2 ± 5.5 55.3 ± 5.3 65/35 68/32 

Mari et al 2014 RCT Colorectal surgery 25 25 63.3 ± 13.7 63.3 ± 13.7 12/13 12/13 

Mari et al 2016 RCT Colorectal surgery 70 70 63.78 ± 8.65 66.43 ± 10.12 39/31 35/35 

Jun Li et al 2019 RCT Colorectal cancer surgery 172 170 59.8 ± 10.09 61.3 ± 11.21 110/62 103/67 

Bednarski et al 2019 RCT Colorectal cancer surgery 14 16 58.7 ± 12.6 59.3 ± 10.2 6/8 10/6 
Forsmo et al 2016 RCT Colorectal surgery 154 153 64.24 ± 12.46 65.15 ± 13.98 83/71 82/71 
Šerclová et al 2009 RCT Open intestinal resection 51 52 35.1 ± 11 37.6 ± 12.5 20/31 32/20 

Anderson et al 2003 RCT Colorectal surgery 14 11 62.18 ± 10.70 69.47 ± 8.48 6/8 5/6 

Feng et al 2014 RCT Rectal cancer surgery 57 59 53.95 ± 11.95 56.31 ±, 
11.52 

36/21 40/19 

Feng et al 2016 RCT Colorectal cancer surgery 116 114 58.12 ± 11.04 58.31 ± 10.89 66/50 63/51 
Gatt et al 2005 RCT Colorectal surgery 19 20 67.36 ± 13.61 66.64 ± 10.37 9/10 14/6 

Ionescu et al 2009 RCT Colorectal cancer surgery 48 48 60.94 ± 9.9 63.1 ± 12.19 30/18 31/17 

Jia et al 2013 RCT Colorectal cancer surgery 117 116 75.66 ± 4.18 74.78 ± 4.01 76/41 70/46 

Khoo et al 2007 RCT Colorectal cancer surgery 35 35 67.66 ± 32.00 67.66 ± 29.52 12/23 15/20 
Lee et al 2011 RCT Colon cancer surgery 46 54 61.9 ± 11.2 60.6 ± 0.0 26/20 30/24 
Lee et al 2013 RCT Rectal cancer surgery 52 46 61.2 ± 10.8 61.7 ± 10.8 34/16 28/18 

Muller et al 2009 RCT Colon cancer surgery 76 75 59.88 ± 48.36 62.52 ± 37.79 37/39 40/35 

Nanavati et al 2013 RCT Intestinal surgery 30 30 34.77 ± 14.40 33.5 ± 12.36 17/13 15/15 
Yang et al 2012 RCT Colorectal cancer surgery 32 30 57.2 ± 11.70 59.5 ± 12.10 20/12 22/8 

Ren et al 2011 RCT Colorectal cancer surgery 299 298 53.38 ± 40.22 53.63 ± 43.95 178/121 190/108 
Shetiwy et al 2017 RCT Colorectal cancer surgery 35 35 48.54 ± 12.29 53.63 ± 11.5 21/14 24/11 
Taupyk et al 2015 RCT Colorectal cancer surgery 31 39 58.5 ± 8.4 57.4 ± 10.1 22/9 20/19 
Veenhof et al 2012 RCT Colon cancer surgery 36 43 63.38 ± 10.17 66.05 ± 9.88 10/9 19/4 

Vlug et al 2011 RCT Colon cancer surgery 193 207  66 ± 9.4 67 ± 7.95 107/86 127/80 

Wang et al 2011 RCT Colorectal cancer surgery 106 104 54.53 ± 23.29 53.94 ± 20.29 65/41 60/44 
Wang et al 2012 RCT Colon cancer surgery 81 82 56.45 ± 17.7 55.75 ± 15.7 51/30 51/31 
Wang et al 2012 RCT Colorectal cancer surgery 40 38 72.41 ± 12.30 73.06 ± 13.09 22/18 20/18 

Table 1: Overview and Characteristics of Included Studies 

 

Figure 4: Forest Plot of Time to First Flatus in ERAS vs. Traditional Group with the pooled result of 0.78% (95%CI-1.05-0.52%) 
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The total length of Stay & Post-Operative Hospital Stay

Sixteen RCTs mentioned the total length of stay. It included 
1184 patients in the ERAS group and 1190 patients in the 
conventional care group. The outcome showed that the total 
length of stay was shorter in the ERAS group (Weighted Mean 
Difference: —3.13 days, 95% CI —4.16 to —2.10, p < 0.00001) 
than in the traditional care group. High heterogeneity of 94% 
was observed and a random effect model was used. PHS was 

reported in 17 RCTs with a total of 1562 patients in the ERAS 
group and 1581 in the traditional care group. The 
Postoperative Hospital Stay (PHS) also resulted as shorter in 
the ERAS care group (Weighted Mean Difference: —2.21 days, 
95% CI —2.87 to —1.55, p < 0.00001) as compared to the 
conventional care group. Due to high heterogeneity, a 
random-effects model was used for analysis.

 

Figure 5: Forest Plot showing total length of stay in ERAS vs. Traditional Group with the pooled result of 3.13% (95%CI-4.16-2.10%) 

 

Figure 6: Forest Plot showing the postoperative length of stay in ERAS vs. Traditional Group with the pooled result of 2.21% (95%CI-2.87-
1.55%) 
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Time to Mobilization of Patient

A total of 12 RCTs reported the time to mobilization in which 
848 patients belonged to the ERAS group, while 839 patients 
in the traditional care group. Due to high heterogeneity, we 
used a random-effects model. The results showed that the 

time to the mobilization of patients was also shorter in ERAS 
patients (Weighted Mean Difference: —16.28 hours, 95% CI 
—22.04 to —10.53, p < 0.00001) than traditional care 
patients.

 

Figure 7: Forest Plot showing time to mobilization in ERAS vs. Traditional Group with the pooled result of 16.28% (95%CI-22.04-10.53%) 

Time to First Fluid and Solid 

Intake A total of 657 patients (ERAS) and 654 patients 
(traditional care) were added in 6 RCTs which mentioned the 
time to first fluid intake. The time was shorter in patients of 
the ERAS group (Weighted Mean Difference: —89.96 hours, 
95% CI —119.89 to —60.03, p < 0.00001) than traditional care 
group. We used a random-effects model for quantitative 
analysis of time to fluid intake. Time for the development of 

tolerance to solid diet was mentioned in 14 studies with 870 
patients (ERAS) and 887 in (traditional care). Using the 
random-effects model, results of the analysis showed that 
ERAS patients developed tolerance earlier (Weighted Mean 
Difference: —1.91, 95% CI —2.34 to —1.48, p < 0.00001) than 
patients receiving conventional care. 

 

 

Figure 8: Forest Plot showing Time to first fluid in ERAS vs. Traditional Group with the pooled result of 89.96% (95%CI-119.89-60.03%) 
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Figure 9: Forest Plot showing Time to first solid diet in ERAS vs. Traditional Group with the pooled result of 1.91% (95%CI-2.34-1.48%) 

Readmissions Eleven RCTs reported the number of 
readmissions having a total of 990 patients (ERAS) and 1002 
patients (traditional care). Dichotomous variables were used 
to assess the outcome of this parameter. Due to low 
heterogeneity, we used a fixed-effects model. The results 
showed that the traditional care group had a lesser number 

of readmissions with a total of 75 readmissions (7.4%) and the 
ERAS group had more number of readmissions with a total of 
80 readmissions (8.08%). The forest plot also shows this 
variation (OR: 1.09, 95% CI 0.78 to 1.51, p = 0.74)  

 

 

Figure 10: Forest Plot showing Readmission Rate in ERAS vs. Traditional Group with the pooled result of 1.09% (95%CI-0.78-1.51%)

Complications 

Twenty-seven RCTs reported many complications, 20 RCTs 
mentioned anastomotic leaks, 9 RCTs mentioned intestinal 
obstructions, 15 articles reported the development of 
postoperative ileus, and 24 studies mentioned surgical site 
infections. Outcomes of all of these studies were assessed 
using dichotomous variables. There were a total of 404 
complications (19.7%) in the ERAS group and 677 
complications (32.7%) in the traditional care group (OR: 0.49, 

95% CI 0.36 to 0.66, p = 0.0003). There was a lesser percentage 
of anastomotic leaks in the ERAS group (OR: 0.81, 95% CI 0.56 
to 1.16, p = 0.52) than in the traditional care group. A total of 
53 anastomotic leaks were observed in ERAS patients (2.94%) 
and 67 (3.68%) were observed in traditional care patients. A 
total of 17 patients (2.06%) developed an intestinal 
obstruction in the ERAS group while 25 patients (3.02%) 
suffered from intestinal obstruction in the traditional care 
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group (OR: 0.71, 95% CI 0.39 to 1.28, p=0.25). 54 patients 
(5.33%) in ERAS group developed postoperative ileus while 
69 patients (6.68%) in traditional care developed 
postoperative ileus (OR: 0.76, 95% CI 0.52 to 1.11, p = 0.52). 
4.89% patients (96 patients out of 1963 patients) suffered 
from surgical site infection in ERAS group and 7.19% patients  

(142 patients out of 1973 patients) suffered from surgical site 
infection in traditional care group (OR: 0.67, 95% CI 0.51 to 
0.87, p = 0.51). 

 

 

Figure 11: Forest Plot showing the total number of complications in ERAS vs. Traditional Group with the pooled result of 0.49% (95%CI-
0.36-0.66%)
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Figure 12: Forest Plot showing the total number of anastomotic leaks in ERAS vs. Traditional Group with the pooled result of 0.81% (95%CI-
0.56-1.16%)

 

Figure 13: Forest Plot showing the total number of intestinal obstructions in ERAS vs. Traditional Group with the pooled result of 0.71% 
(95%CI-0.39-1.28%)

 

Figure 14: Forest Plot showing the total number of postoperative ileus in ERAS vs. Traditional Group with the pooled result of 0.76% 
(95%CI-0.52-1.11%)
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Figure 15: Forest Plot showing the total number of surgical site infections in ERAS vs. Traditional Group with the pooled result of 0.67% 
(95%CI-0.51-0.87%) 

Sensitivity Analysis

We checked the sensitivity analysis of all the studies by 
excluding individually each study from the analysis of each 
outcome. The pooled results showed no significant difference 
in the exclusion of individual RCTs from the outcome 
analyses. 

 

 

DISCUSSION  

Major surgeries often pose a risk of intra- and postoperative 
stress in the form of prolonged hospital stay, late return of GI 
function, or higher rates of readmissions. The ERAS society 
developed its guidelines to revolutionize conventional 
surgical care practices in hospital settings. Unlike other 
surgeries, the ERAS program has been implemented vastly in 
the domain of colorectal surgery. Despite the growing 
popularity of the ERAS care program, many surgeons still 
exercise conventional measures in perioperative care. 
However, the ERAS society is earnestly working to implement 
this multidisciplinary evidence-based program35. 

In the past, a small number of meta-analyses have been 
performed to compare ERAS care versus traditional care in 
patients hospitalized for colorectal surgery. These included 

only a limited number of studies which were not sufficient to 
give satisfying results. More than a decade ago, Eskicioglu, 
Varadhan, and Lv et al conducted their meta-analyses with 4 
and 6 studies, respectively36, 37. Later on, some meta-analyses 
were published with a large number of trials38-41. So far, our 
meta-analysis has included the greatest number of 
randomized studies (29 RCTs).  

Recently, a meta-analysis included only those patients that 
underwent laparoscopic colorectal surgery42, whereas our 
study did not disfavor any surgical approach. Some meta-
analyses included both randomized and non-randomized 
trials40, 42, whereas our study considered randomization 
essential as an inclusion criterion to screen for high-quality 
studies.  

Other meta-analyses have studied the total length of stay and 
PHS as their primary outcomes along with postoperative 
morbidity, readmissions, and complications as their 
secondary outcomes36-41, 43. Ni et al have also included time 
to flatus and defecation, and inflammatory marker levels such 
as interleukin-6 and C-reactive protein. Their analysis 
included only the laparoscopically operated patients and only 
a small number of studies reported the outcomes of 
inflammatory markers41. Our analysis included time to first 
flatus, time to mobilization, time to first fluid intake, and solid 
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diet tolerance, in addition to the length of stay, PHS, 
readmissions, and complications.  

We included early mobilization in our study outcomes as it is 
an integral element of ERAS recommendations. If not 
addressed appropriately, prolonged bed rest can lead to 
thromboembolism and muscle atrophy. Postoperative oral 
intake is also an important factor to monitor in patients, 
especially after major surgeries such as colorectal surgery5  

Although our study has given significant results in favor of 
ERAS protocol, there were some limitations to it. Some of the 
outcomes we studied were missing in most of the RCTs. Most 
RCTs were non-masked and did not comply with the blinding 
of surgeons and participants. A few RCTs reasoned that 
blinding was not practicable because of the comparison of 
different perioperative care regimens10, 33.  

Here, we would also highlight the fact that most RCTs were 
conducted in European and East Asian countries. Countries 
from other geographical regions should also practice these 
protocols in colorectal surgery so that the compliance of ERAS 
protocol could be assessed on a global level.  

 

CONCLUSION  

Our meta-analysis shows a remarkably shorter length of stay 
in hospital and PHS, faster restoration of normal GI function, 
a shorter time to regain mobilization, and a reduced incidence 
of total complications in the ERAS care group in comparison 
to the traditional care group. The rate of readmissions in both 
groups was non-significant. We conclude that in light of our 
results, ERAS protocol provides safety, expeditious recovery, 
and rapid return of normal physiology. 
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IMPORTANCE Functional and anatomic preservation of facial nerve and its terminal 
branches is a major challenge faced by surgeons during parotid gland surgery. Extra-
temporal segment of facial nerve can be injured due to trauma, laceration or iatrogenic 
causes. Surgical procedures of parotid gland, submandibular gland, 
temporomandibular joint and face lift are commonly associated with complication of 
facial nerve palsy. Since iatrogenic injury is quite common, knowledge about relation 
of facial nerve with parotid gland and facial muscles is essential for competent surgical 
approach. The rationale for conducting this retrospective study was to identify 
variations in the course of facial nerve which may lead to better understanding of the 
surgeon while dissecting it. 
 

PATIENTS AND METHODS We have analyzed records of 106 patients undergoing 
parotid surgery. In this retrospective study special attention is paid to operative trunk 
distance, type of peripheral branching pattern and interconnections of facial nerve 
branches. 
RESULTS Greatest variation is observed in upper division of the five-level branching 
pattern. The frequency of peripheral pattern of facial nerve was type I (31.1%), type II 
(17.9%), type III (21.6%), type IV (24.52%), type V (2.8%), and type VI (1.88%). This study 
shows that type I is the most common branching pattern, followed by type IV, type III 
and type II, respectively. Marginal mandibular branch was found below the mandibular 
border on live cervicofacial dissections in half of the included cases.  
 

CONCLUSIONS The conclusions are confirmative that extra-temporal course of facial 
nerve is extremely variable. Distinct knowledge of anatomic variation and distribution 
of facial nerve is essential for surgeons to enable safe dissection particularly during 
parotid surgery.  
KEYWORDS Facial nerve, Parotidectomy, Variations, Anatomy of Parotid Region 
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eoplastic lesions of parotid gland commonly 
require parotidectomy. Functional and anatomic 
preservation of facial nerve and its terminal 
branches is a major challenge faced by surgeons 

during parotidectomy 1. Extra temporal segment of the 
facial nerve can be injured due to trauma, laceration or 
iatrogenic causes. Surgical procedures of parotid gland, 
submandibular gland, temporomandibular joint and face 
lift are commonly associated with complication of facial 
nerve palsy. Post-operative facial nerve deformity can cause 
legal issues for surgeons 2. Hence, knowledge about 
distribution and anastomosis of facial nerve branches is 
crucial for surgeons. 
Since terminal branches of facial nerve are closely related 
to parotid gland, preservation and protection of these 
branches is vital for successful parotidectomy. Terminal 
branches of facial nerve can be injured during 
parotidectomy, especially in deep lobe dissection 3. Two 
commonly employed techniques used for preservation of 
the extratemporal part of the nerve are antegrade and 

retrograde approach. However, antegrade approach is the 
standard procedure 1. It is used by trainees to avoid the 
commonest complication of parotidectomy. It involves use 
of tympanomastoid suture, tragal pointer or digastric 
muscles’ posterior belly as landmarks for identification of 
facial nerve trunk 4. Yet, the localization becomes a difficult 
task in obese patients. Since the advent of peri-operative 
nerve monitoring, preference of antegrade approach has 
increased among surgeons 5. While, retrograde approach 
requires soft tissue landmarks. Facial nerve stimulator aids 
in identifying these landmarks 6.  
Extracranial portion of facial nerve exits stylomastoid 
foramen and supplies stylohyoid, posterior belly of digastric 
and auricular muscles. Facial nerve runs ventrally lying 5cm 
deep to the skin, splitting in upper (temporofacial) and 
lower (cervicofacial) divisions at posterior edge of parotid 
gland 7. It divides parotid gland in superficial and deep 
lobes. Several branches arise from these divisions and exit 
the gland in a plexiform fashion forming pes anserinus. Pes 
anserinus supplies the superficial muscles of head, face and 
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upper neck. Branching of these divisions have several 
variations 8. However, temporofacial division usually gives 
off temporal, zygomatic and buccal branches, while, 
cervicofacial division gives off marginal mandibular and 
cervical branches 7. Since iatrogenic injury is quite common, 
knowledge about relation of facial nerve with parotid gland 
and facial muscles is of key importance. 
 

 
 
Figure 1: Facial nerve and its extra-temporal branches 
 
Incidence of facial nerve injury during parotidectomy and 
rhytidectomy can be reduced by using anatomical 
landmarks. Facial nerve trunk passes superficial to 
retromandibular vein to enter substance of the gland and 
gives temporofacial and cervicofacial divisions 9. Hence, 
retromandibular vein can be used for localization of facial 
nerve. Pre-operative localization of parotid gland tumors 
can reduce surgical complications. Retromandibular vein 
can be used as landmark in MRI, CT and sonography to 
localize the parotid tumors 10. Course of retromandibular 
vein can be traced to localize the nerve trunk. 
Retromandibular vein and superficial temporal vein serve as 
landmarks in superficial parotidectomy and mandibular 
condyle fracture reduction. While, mastoid process, tragus, 
tympano-mastoid suture line and digastric muscles’ 
posterior belly serve as important landmarks in intra-
parotid facial nerve localization 10,11.  
Injury to anastomosing terminal branches is less likely to 
cause permanent paralysis 12. However, temporo-facial and 
mandibular branch of facial nerve rarely anastomose and 
are related to lesser subcutaneous tissue making these 
prone to injury in temporal flap and face lift procedures 2. 
Thorough knowledge, good exposure, and reliability of 
surgical dissection can reduce the incidence of facial nerve 
injury. The rationale for conducting this retrospective study 

was to identify variations in the course of facial nerve which 
may lead to better understanding of the surgeon while 
dissecting it. 
 

 
PATIENTS AND METHODS  
 
Records of 106 patients undergoing parotidectomy are 
analyzed in this retrospective study. Special attention is 
paid to operative trunk distance, type of peripheral 
branching and interconnections. In all 106 cases antegrade 
approach is used. Antegrade approach is employed in all 
cases to identify facial nerve trunk using landmarks and 
then follow its course to identify the peripheral branching 
pattern. In addition, antegrade approach is also used in 
revision parotidectomy, limited superficial parotidectomy, 
traumatic nerve injury and obese patient. Parotidectomy of 
either side of the face is included. Both male and female 
patients are included in this study. All cases had regular 
follow-up for reporting post-operative facial nerve 
weakness.

 
 RESULTS 

A total of 106 cases of parotidectomy are included in this 
article. All cases had antegrade parotidectomy. In this study 
parotidectomy of either side of face is included. Difference 
in branching pattern is not seen to have any association 
with gender. Post-operative facial nerve weakness at one 
week and at 6 months is not reported in any of the case. 
Branching pattern categorized by Davis et al is used to 
classify the variations observed in all 106 cases 8. Davis et al 
categorized patterns of facial nerve branching based on 
anastomosis amongst branches of each division and 
amongst divisions 8. 
 
 

 
 
Figure 2: Various Branching Patterns previously classified by Davis 
et al8 (Courtesy: Davis et al) 
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Type of branching Anastomosis Anastomosing branches 

I Absent  No anastomosis among temporo-facial and cervicofacial branches 

II Present  Among branches of temporo-facial division 
III Present (Single anastomosis) Among branches of temporo-facial and cervicofacial division 
IV Present  It is a combination of type II and III 
V Present (Double anastomosis) Among temporo-facial and cervicofacial division 
IV Present (Multiple anastomosis) Among the two divisions. Buccal branch receives fibers from both, 

cervicofacial division and mandibular branch. 
Table 1: Basic facial nerve branching pattern according to Davis et al8 is given in Table 1 (Courtesy: Davis et al). 
 
Antegrade approach is used in all cases owing to 
proficiency, decreased incidence of nerve morbidity, and 
technical ease. Nerve stimulator is not used intra-
operatively in any of the case. Greatest variation is observed 
in upper division of the five-level branching pattern. 
Marginal mandibular branch was found below the 
mandibular border on live cervicofacial dissections in half 
of the included cases.  
 
The frequency of peripheral pattern of facial nerve was type 
I (31.1%), type IV (24.52%), type III (21.6%), type II (17.9%), 
type V (2.8%), and type VI (1.88%). In every distinctive type 
subsequent subtype is also included. 
 

Our study shows that type I is the most common branching 
pattern, followed by type IV, type III and type II, respectively. 
The least common branching types encountered are type V 
and type VI.  

Branching type Number of 
patients 

Percentage  

  I 33 31.1 % 

  II 19 17.9 % 

  III 23 21.6 % 

  IV 26 24.52 % 

  V 3 2.8 % 

  VI 2 1.88 % 
 

Table 2: Basic facial nerve branching patterns observed in this 
study. 
 

 

 
 

Figure 3: Various representative Facial Nerve Variations observed during the study 



 

 

Research                                                                                                                         Anatomic Variability And Distribution Of Facial Nerve: Maqbool  et al, 2021 

Archives of Surgical Research www.archivessr.com 27 

 
Findings of our study are in contrast to the percentage 
reported by Davis et al 8. Percentages reported by Davis et 
al8 in their study are type III 28%, type IV 24%, type II 20%, 
type I 18%, type V 9%, and type VI 6%. Henceforth, the most 
common pattern reported by them was type III, followed by 
type IV, type II and type I. However, the least reported types 
by them were also type V and type VI.   
In our study, marginal mandibular branch was found below 
mandibular border in half of the cases (53 cases). Several 
studies have shown that majority cases have this branch 
above the mandibular border 13–17. However, our data 
implies that injury to this branch can be avoided by making 
incision below the mandibular border. 

 
DISCUSSION 

Facial nerve injury is a significant cause of morbidity 
associated with parotidectomy. Conventional approach 
used by majority surgeons for resection of parotid tumors 
is antegrade technique. Using this technique meticulous 
resection of the tumor is performed following identification 
of facial nerve trunk.  

Parotidectomy is challenged by variation in peripheral 
branching pattern and distribution of facial nerve. 
Functional and anatomical knowledge about the peripheral 
branching pattern and distribution is hence vital for the 
operating surgeon. Peripheral branches are superficial and 
correlation between them and surgical interventions of this 
area require thorough description. A successful 
parotidectomy requires not only the removal of 
pathological tissue but also the functional and anatomical 
preservation of facial nerve. Surgical landmarks help in 
accurate localization of facial nerve trunk and peripheral 
branches, thereby reducing the incidence of nerve 
morbidity.   

We studied the different presentations of facial nerve in 
order to protect and isolate the branches during 
parotidectomy. We employed antegrade approach in all 
cases owing to reduced incidence of nerve morbidity, 
proficiency and technical ease. However, some studies have 
shown no difference in incidence of nerve morbidity 
between antegrade and retrograde approach 18. Nerve 
monitoring devices are not used in this study.  Nerve 
monitoring has increased interest in retrograde approach 
and is also essential for this approach due to technical 
difficulties in localization and identification of peripheral 
branches 18–20 

Conventionally, complete superficial parotidectomy is 
performed for benign lesions. However, alternate 
techniques such as extracapsular dissection, limited 
superficial parotidectomy and selective deep lobe 
parotidectomy are encouraged in order to minimize 
iatrogenic facial nerve damage 1. Antegrade approach is the 
standard technique practiced during training owing to 
reliable localization of the nerve using anatomical 
landmarks. However, the operative time is more than 
retrograde approach due to extensive resection. In United 
Kingdom 87% of the OMF and ENT surgeons use antegrade 
approach, while, 4% use retrograde approach 20. Even 
though, antegrade approach is the standard approach, 
interest in retrograde technique is renewed due to its 
conservative approach and introduction of nerve 
monitoring devices 1. 

In conclusion, the extra-temporal course of facial nerve is 
extremely variable. Knowledge about anatomic variation 
and distribution of the facial nerve is crucial for surgeons to 
avoid facial nerve injuries.  
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hronic kidney disease is a rapidly growing health 
care concern in Pakistan with limited capacity to be 
addressed due to poorly organized medical services. 
According to United Nations Population and World 

Bank, the Pakistan population is more than 220 million1,2. 
The top three reasons for chronic kidney disease in 
Pakistan are diabetes mellitus, hypertension, and 
glomerulonephritis3,4. Patient diagnosed with chronic renal 
failure is increasing with an estimated annual incidence of 
> 100 cases of end stage renal disease (ESRD) per million 
population5. The average age of patients diagnosed ESRD 
are in their 40s6. Due to lack of national policies and 
systematic databases, most information comes from 
individual centers. Experts in the health care industry 
believe that the prevalence of chronic kidney disease and 
end stage renal disease is much higher than the available 
statistics5. 
 
A potential cause for the increasing incidence of ERSD is 
because chronic medical conditions are often not 
diagnosed in a timely manner or optimally managed. This 
leads to the need for ESRD treatment with dialysis much 
earlier compared to countries with greater resources6. 
When patients progress to dialysis the patient and family 
are left with difficult decisions. Most patients who start 
dialysis die because they stop treatments due to cost within 
the first three months or lack of available dialysis services 
close to home. Due to cost and lack of access, many 
families are told the only treatment choice is kidney 
transplant.  

There is consensus the government and private sector need 
to work together to develop preventive programs for 
chronic diseases such as diabetes mellitus and 
hypertension and increase public awareness6. Another 
urgent question is how to help patients who have already 
developed end stage renal disease and are left to decide 
between dialysis versus transplantation. Kidney transplant 
is proven to improve quality and longevity of life compared 
to dialysis. However, most of this data comes from 
developed societies such as United States, Europe, and 
Japan7. 
 
The world is becoming a global village, and medical 
tourism has increased in the past several decades. 
Historically, wealthy people from Pakistan have travelled to 
England and United States for medical needs. This practice 
led to fundamental problems in our health system, as the 
privileged class were able to access care elsewhere and 
efforts were not implemented to develop the hospitals and 
institutions in Pakistan. In recent years, desperate families 
outside the privileged class have travelled to other 
countries and fallen victim to opportunist organizations 
with false advertising. By 2030, the number of patients 
receiving dialysis around the world is projected to increase 
to 5.4 million and most of this increase will be in the 
developing countries of Asia and Africa8.  
 
The Sindh Institute of Urology and Transplantation (SIUT) in 
Pakistan has been making efforts to overcome health 
disparities.  They have done a phenomenal job in providing 
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complex care to people irrespective of their religious 
beliefs, ethnicity, and socio-economic status. However, 
access remains limited9. SIUT performs more than 1100 
dialysis sessions per day and has performed more than 
6000 transplants since 1980’s, but alone they cannot keep 
up with need in Pakistan9. Other hospitals have started 
transplant programs in different parts of country due to 
increasing incidence of end stage renal disease. It has 
become evident with every passing day that an organized, 
sustainable, and financially sound transplant-specific 
hospital system is needed to provide the highest level of 
care to this underserved population in Pakistan.  
 
There are certain questions that need to be answered 
before we take on this highly complex issue. We will also 
need to work on different issues simultaneously to achieve 
the target faster as we are trying to catch up right now. 

 
SECTION I: 
 
We will initially focus on how to promote transplantation 
followed by team building and how lessons learned during 
COVID-19 can help achieve those goals.  
 
1. Ethics  
2. Religious beliefs  
3. Community beliefs  
4. Pharmaceutical Support   
5. Transplant Team 
6. Regulatory compliance  
7. Government Support  
8. Access to transplant  
9. Role of telemedicine 
10. Importance of post-transplant care 
 
Ethical Concerns: Transplant ethics deals with issues 
related both to the transplantation process and organ 
allocation. Access to transplant specifically for under 
privileged population and fair allocation of deceased donor 
organs are of utmost importance. The declaration of 
Istanbul strongly condemns organ trafficking, transplant 
tourism, and commercialism10. Pakistan passed a law 
“Transplantation of Human Organs and Tissue Ordinance 
2007” to curb illegal transplant activity11,12. Also, there are 
separate issues related to living and deceased organ 
donation.  
 
In living donation, the first rule is to protect the donor at all 
costs. There should be no coercion in living donation, 
unfortunately, family members are often pressured to 
donate in Pakistan. Living donation should also be based 
on compassion without financial gains. Paid donation and 
organ trading has scarred the field of transplantation 
especially in Indian sub-continent and middle east. The 
transplant center and physician have the utmost 
responsibility to protect living donors from family 

retribution if they elect not to donate. Living donor well-
being is also extremely important, and donors should be 
able to resume their normal life, including work and other 
responsibilities, after donation. Special caution should be 
considered when assessing younger donors, specifically 
women. Every effort should be made to assess the donor’s 
risk to develop potential complications in the future. If the 
work up reveals any potential risk, that risk should be 
clearly communicated to the donor first and then the rest 
of the family and recipient at the discretion of the donor. 
Donors should be highly encouraged to follow up with his 
or her chronic health care maintenance and practice 
preventive health measures to avoid the need for dialysis 
themselves in the future 
 
Although deceased donation is non-existent in Pakistan, it 
could offer a lifesaving option for recipients who have no 
living donor available and to meet the anticipated 
increased demand for transplant in the future. However, it 
does raise its own ethical questions for both the donor and 
allocation to recipients. 
 
Donor issues include controversies such as the definition of 
brain versus cardiac death, responsibility for the costs of 
laboratory and imaging tests, and how to obtain consent 
and an adequate past medical history from the family prior 
to donation. The family should always maintain the right to 
withdraw consent without any explanation. A systematic 
system must be in place for persons to register as an organ 
donor so their wishes can be known and respected after 
death. Dr. Schroff in his editorial comment talked about the 
challenges in setting up a deceased organ donation in 
South Asia and projected demand13. 
 
Organ allocation of deceased donor organs should be 
equitable, regardless of social, religious, or economic 
status. This process will only be successful if everyone 
believes it is fair and all recipients are treated equally. The 
development of governing bodies independent of 
government influence will be highly recommended to 
provide oversight of transplant programs.  
 
Religious Beliefs: Religious beliefs are of the utmost 
importance and should be very carefully considered in 
Pakistan. Incorporating religious beliefs when providing 
transplantation support and promoting organ donation is 
crucial. There are numerous Islamic teachings discussing 
the rewards for saving humanity, yet cultural barriers often 
prohibit donation. In general, the Muslim community is 
viewed as being opposed to organ donation. However, it is 
the opinion of the author that this view is related to 
inadequate education and access to transplant to members 
of this religious group. Consistency among different sects 
in the Islamic world on this topic would be beneficial for 
promoting organ donation. Scholars from different sects 
should be invited to comment and open discussions should 
be encouraged to create harmony in the public opinion.  
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In addition to patient education, the views of different 
faiths should be incorporated into the donation process. 
Respect of the human body after death is practiced in all 
religions but minimizing trauma to the human body and 
early burial are particularly emphasized in the Islamic faith. 
The deceased donation process should guarantee 
adherence to these practices. Deceased donation from 
female donors can or will be a challenge in the beginning 
but with good practices in place and a dedicated team all 
those hurdles can be overcome. People from all faiths 
should be treated at the same level and their rights should 
be protected at all costs. There should be no discrimination 
based on religion in organ donation. 
 
Community beliefs: The local community structures and 
cultural practices in Pakistan can be vastly different among 
provinces. Local traditions can be as influential as religious 
beliefs. Community leaders and other stake holders need to 
be educated regarding organ transplantation to promote 
organ donation in their respective areas. Community 
campaigns led by local community leaders and health care 
workers can address misbeliefs and fears related to 
transplant. 
 
Pharmaceutical Support: Successful organ transplant 
requires lifelong immunosuppression, thus pharmaceutical 
support and access to medications is of the utmost 
importance. As evident from literature, one of the most 
common causes for graft failure is non-compliance with 
medications secondary to financial reasons. Coverage of 
end stage renal disease and post-transplant care under the 
health insurance system in Pakistan needs to be addressed. 
Patients are mostly responsible to pay for all costs out of 
pocket, which is not feasible for most patients. It is 
important to assure availability of induction and 
maintenance of immunosuppression at an affordable price. 
Support from government subsidies and pharmaceutical 
companies will be needed initially until a sustainable 
process is designed and implemented. SIUT is an example 
of an institution that has done an extraordinary job of 
providing immunosuppression free of cost in a sustainable 
manner based on philanthropic donations14,15. However, 
higher volumes in the future may require other funding 
sources. Another consideration is ensuring medications are 
obtained from reliable sources due to historical issues with 
counterfeit medications in Pakistan. The new Health card 
being introduced by the government should cover the cost 
of immunosuppressants. If charity funding is available, it 
can be utilized to help cover medication costs. 
 
Transplant team: The transplant team is a multi-
disciplinary team working together to optimize care over 
the course of time. Performing the transplant surgery is not 
solely the goal but rather maintaining the function of the 
graft over a long period of time is the marker of success. A 

successful kidney transplant team should include, but is not 
limited to these individuals: 
• Surgeon 
• Nephrologist 
• Physician extenders, such as nurse practitioner or      
physician assistant 
• ICU support staff   
• Dialysis support staff 
• Pharmacist  
• Histocompatibility lab  
• Radiologist  
• Interventional radiologist  
• Pathologist 
• Transplant coordinators 
• Social worker 
• Nursing staff  
• Dietitian 
• Quality assurance staff 
• Organ recovery team / donor management team 
The transplant journey includes pre-transplant preparation, 
organ recovery, transplant surgery, post-operative care and 
long term follow up. Different organs such as kidney, liver, 
heart, and lung may have nuanced processes, but generally 
follow the same principles. Everyone on the team has a 
specific role, and they all come together to complete the 
picture. Team development will be discussed in the next 
section. 
Regulatory Compliance: Regulatory compliance is vital to 
maintaining quality programs. Every effort should be made 
to standardize the process across the nation with some 
center-specific preferences allowed. A centralized 
regulatory body should be completely out of government 
influence and its board of directors should be held to the 
highest moral standards. Transplant programs should be 
audited on a scheduled basis and make every effort to stay 
in compliance. Centers should be given the opportunity to 
correct deficiencies that are identified, but persistent non-
compliance should lead to prohibition of the program.  
 
The regulatory body should also establish connections with 
the international transplant community with an intent to 
adapt practices in line with international standards. 
 
Government Support: Robust legislation at national and 
provincial levels is required to setup a national 
transplantation program. Rizvi et al. published articles 
regarding successful government public sector cooperation 
and advancing transplantation14,15. Policy making at a 
national level with laws to protect living donors, recipients 
and transplant healthcare providers are necessary. In 
addition to living transplant, government support will be 
required to pave the path for deceased donation. A 
national database with help of NADRA (National Database 
and Registration Authority) like UNOS (United Network for 
Organ Sharing) in US can be introduced. Preventive 
measures implemented by the government to minimize the 
burden of chronic diseases on society will also help 
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facilitate transplantation, as there will be less mismatch in 
supply and demand. Collaboration with the World Health 
Organization (WHO) can help establish short- and long-
term plans for chronic conditions. Additionally, American 
Society of Transplantation, American Society of Transplant 
Surgeons (ASTS), European and other societies have 
programs to facilitate and promote transplantation in 
underdeveloped countries. 
 
Standardized data collection is another area requiring 
governmental assistance to establish quality programs. 
Accurate data collection, analysis and policy making based 
on this data are foundational steps regarding any project’s 
success.  
 
Pakistan spends less than one percent of its growth 
domestic product (GDP) on the health sector. A growing 
population and an increasing incidence of chronic diseases 
such as diabetes mellitus, hypertension, ischemic heart 
disease, chronic kidney disease and obesity will be a great 
challenge in the coming decades. Our health system is not 
equipped to take care of these patients and the 
government should encourage the private sector to invest 
in the health industry with appropriate laws and oversight. 
 
Access to Transplantation: Access to transplantation is a 
large obstacle in developing countries. Researchers in 
Unites States have developed an Access to Transplantation 
Score which assesses health care disparities and chances to 
get a kidney transplant16. Factors that play a significant role 
in access to transplantation are individual and community 
related. Individual factors will include blood type, disease 
diagnosis, age of the patient, gender (women have already 
decreased access to health care), patient education status, 
and socio-economic status. Community factors include, but 
are not limited to, public sector education, health care 
professional education, internet access and transportation. 
Tools must be developed to reach those with decreased 
access to transplant. Web portals may facilitate access to 
materials related to transplantation to improve 
understanding for the general population. In the past, 
philanthropic efforts have proven to be successful in 
providing these types of services. Community awareness 
programs like public seminars, health care professionals’ 
workshops, community awareness walks, free camps and 
social media advertisements could be introduced. 
 
Role of Telemedicine: One of the major changes in 
healthcare during the COVID-19 pandemic is role of 
telemedicine. Many new telemedicine systems have been 
developed in a very short period, which has significantly 
opened new horizons in patient care and how patients with 
chronic diseases are managed. Internet access and band 
width can be limiting factors in certain settings. 
Underdeveloped countries can pursue strategies to 
implement telemedicine and help their population achieve 
better health and address health care disparities.  

Government and private sectors should collaborate to 
achieve this goal. Telemedicine can be used to perform 
pre-transplant evaluations and provide long term care 
when the patient is stable. This concept can be heavily 
utilized in management of other chronic disease states as 
well, such as diabetes mellitus, hypertension, chronic 
kidney disease and obesity. 
 
Telemedicine platforms can also be used for patient 
education, health care professional training and conference 
attendance at regional, national, and international levels. 
This can allow collaboration among transplant 
professionals on difficult case managements. 
 
Post-Transplant Care: Post-transplant care is one of the 
most important pillars to avoid complications and increase 
the longevity of the graft. Lifelong follow up should be 
provided to transplant patients17. Surgical success is 
meaningless if the patient is not compliant with post-
transplant follow up. A well-trained transplant nephrologist 
needs to take the responsibility of long term follow up after 
a successful surgery. Due to the shortage of a reliable 
primary care system, the management of diabetes mellitus, 
hypertension, and hyperlipidemia will likely be the 
responsibility of the transplant team. Collaboration with 
specialized consultants can be obtained based on the 
complexity of issues.  
 
Non-compliance with medications secondary to socio-
economic reasons is a tragedy and should be avoided at 
every cost. Patients should be thoroughly educated 
regarding medication compliance with both transplant 
medications and other chronic disease state medications, 
as those disease processes will affect the new kidney if not 
properly controlled. If a patient has remained stable for a 
long period a decision regarding referral back to local 
nephrologist is purely on the managing team.  
 
Early intervention to detect and prevent rejection helps 
improve long term graft survival. Acute rejection in the first 
year after transplant has a direct correlation with graft 
longevity, and late rejections are often difficult to treat. A 
high index of suspicion and development of a center-
specific case discussion session can be helpful to identify 
and manage those issues.  
 
The role of the multi-disciplinary team in pre- and long-
term care cannot be over emphasized. Multiple providers 
discussing solutions to complex issues after initial work up 
can save valuable time and resources. 

 
SECTION II 
 
We will discuss the logistics of developing a transplant 
team and program.  
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Development of a transplant team and program is a time 
consuming and methodical process requiring patience, 
persistence, talent recruitment and financial resources. 
There have been success stories of transplant programs 
being established with limited resources in the Indian sub-
continent. Every single person on the list mentioned are 
required to manage different aspects of the transplant 
course. Transplant team expertise depends on organ type, 
for example liver transplant team will require different 
expertise than a kidney transplant team. For example, a 
dedicated anesthesia team is necessary for liver transplant 
programs.  
 
Competent surgeons, operating room technicians and 
nursing staff are extremely important for the transplant 
procedure. A surgeon’s training, skill and experience are 
valuable assets. Minimizing re-operation and surgical 
complications play a significant role in this 
immunocompromised patient population. Close follow up 
in the early post-operative period by the surgical team is 
also beneficial. There are surgeons of Pakistani descent 
who have been trained in world’s best institutions in the 
United States and England who can be approached and 
incentivized to establish transplant programs in Pakistan. 
To develop a sustainable work force, international-level 
fellowship training institutions must be developed in 
Pakistan. ASTS has developed a robust fellowship training 
program in the United States and aids international 
partners in other countries. Such collaboration can open 
elective opportunities or additional training options abroad 
with the intent to return to Pakistan for service. Aligning 
training standards, educational materials and curriculum 
will provide easier systems integration, which is important 
for a long-term partnership. Teleconferencing can provide 
options for training, collaboration, and attendance of 
conferences, particularly during the COVID-19 pandemic 
and with financial constraints. A market analysis for work 
force supply and demand should be carefully considered 
because an inability to find a desirable job will lead to 
demotivation and lack of interest for future candidates. 
 
The same concepts apply to other members of the 
transplant team where advanced training is available, such 
as nephrologist, pathologist, histocompatibility laboratory 
staff, pharmacist, etc. A transplant nephrologist with 
dedicated fellowship in transplant or having good 
transplant exposure in nephrology fellowship is a key team 
member to help improve pre- and post-transplant 
outcomes. There are no dedicated transplant fellowships 
for intensive care, radiology, or interventional radiology, 
but some physicians have developed advanced skills in 
taking care of these complex patients. There are dedicated 
fellowship training programs for transplant pathologists. 
Other physicians who also play a significant role in 
program development are cardiologist and pulmonologist 
with special interest in end stage renal disease patients to 
provide a thorough cardiac/pulmonary assessment with a 

low threshold for invasive intervention. Transplant 
infectious disease consultant is a luxury to have. Transplant 
pharmacists are a quintessential team member, and no 
transplant is complete without one. After completion of 
pharmacy training, additional training is encouraged to 
work as an independent full-time transplant pharmacist. 
 
Transplant nurse coordinators have multiple roles, which 
include but not limited to pre-transplant work up 
completion, ensuring regulatory compliance, and post-
transplant patient care. Development of dedicated hospital 
floor nurses is ideal to take care of transplant recipients 
post-operatively, given the unique needs of these patients. 
Special dedication and motivation are required to go 
through the learning process for these providers.  
 
Social workers are essential to assess patients’ home 
conditions, social support, transportation options, coping 
skills, ability to manage transplant regimens, and 
advocating for the support they might, among other 
factors. They can help with patients struggling to afford 
their medications or dealing with other major life events 
that could impact compliance.  
 
Dieticians are important to optimize patients’ dietary 
management in the pre- and post-transplant setting. They 
may assist with plans for obese patients to attain a goal 
weight or provide support for underweight patients to 
ensure adequate nutritional intake. Their role may differ 
depending on the organ, for example assisting with 
diabetic diet is a common need for kidney transplant 
recipients whereas addressing malnourishment in cirrhotic 
patients is more common in liver transplant.  
 
The importance of the histocompatibility lab and its active 
role in solid organ transplant cannot be over emphasized. It 
plays a crucial role for pre-transplant for assessment of 
organ compatibility and final crossmatch before surgery. 
Special medical situations need particular attention before 
finalizing the crossmatch before surgery such as lupus, HIV, 
use of certain immunosuppressive medications, and 
patients who are highly sensitized.  The HLA director and 
team must be thorough and meticulous. They also play a 
significant role post-transplant in patient management by 
analyzing antibody profiles for the presence of HLA and 
non-HLA antibodies that put the graft at risk. Again, team 
development will take time and collaboration with other 
institutions will help in achieving the goal. 
 
Developing an organ recovery team and network is a time-
consuming process and will require strategic planning and 
commitment. Highly specialized teams are mobilized when 
a deceased donor is identified. This process development 
can be revisited when deceased organ donation becomes a 
reality in Pakistan.  
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In addition to staff development there are certain processes 
that should be practiced meeting international standards. 
These processes include, but are not limited to: 
 
1. Multi-disciplinary rounds   
2. Multi-disciplinary selection committee  
3. Multi-disciplinary living donor selection committee  
4. Mortality & Morbidity conference (regarding immediate 
surgical complications)  
5. Focused - Quality Assurance and Performance 
Improvement (QAPI) meeting  
6. Physicians Group meeting  
 
The frequency of these meetings can be determined based 
on program requirements. 

 
CONCLUSION 
 Transplant program development will require extensive 
commitment and sacrifice. The biggest challenge will be to 
start performing deceased donor transplants and 

standardizing the existing living donor transplantation 
programs to improve outcomes. It is a daunting task but 
can be achieved with proper leadership and responsibility. 
There will be hurdles, setbacks, and delays, but these can 
be overcome with perseverance, focus and hard work. 
Those who have been granted the opportunity to train at 
the highest levels abroad can participate and provide 
support in this noble cause. An initial step can be to 
strengthen existing institutions already in place, to support 
physicians and leaders who are managing transplant 
programs with minimal resources. Then expanding the 
effort in starting new transplant programs throughout 
Pakistan. This is our human responsibility and debt to our 
nation.  
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IMPORTANCE Colorectal polyps are protuberance of the tissue mass into the colonic 
lumen arising from the colonic mucosal layer. Although mostly benign, some types of 
colorectal polyps (especially adenoma) are considered to follow a histological pathway 
called adenoma-carcinoma transition sequence, which leads to the development of 
colorectal cancer. Up to 80% of colorectal cancers develop from initially benign 
adenomatous polyps that subsequently undergo such transition. Colonoscopy is 
considered to be an efficient method of detecting and removing the polyps, thus 
reducing the incidence of colorectal cancer. Several important characteristics of a polyp 
can be assessed during endoscopy such as the gross morphology, superficial glandular 
pattern, vascular pattern and appearance under chromoendoscopy, which help 
deciding the most suitable type of polypectomy technique and subsequent surveillance 
examination. This article reviews the histological characteristics and classifications of 
colorectal polyps, and discuss the traditional and modern endoscopic polypectomy 
techniques in light of recent scientific data. 
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ABBREVIATIONS CRC- colorectal cancer, HP– hyperplastic polyp, Adenoma carcinoma sequence 
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he word polyp, derived from a Greek word ‘polypous’ 
(meaning a morbid lump), describes a clump of tissue 
arising from the colonic mucosal layer protruding 
into the lumen of the colon. The incidences of 

colorectal polyps are on the rise worldwide1 and where 
majority of these polyps are benign, only certain types are 
considered to be the precursor lesion of colorectal cancer 
(CRC), which is a leading cause of cancer related death in 
the western countries2-4. Although thought to be a rare 
disease in the Asian regions, rising trend in the incidence of 
CRC has been observed lately, which may be attributed to 
rapidly changing socio-economic demographics along with 
influence of the genetic and biological factors of the Asian 
population5,6. The advances in the endoscopic technology 
and molecular science have increased our knowledge about 
the transition of a benign polyp into a malignant one 
through a histological pathway called adenoma-carcinoma 
sequence (ACS)7,8. ACS is considered to be an integral 
concept to understand the pathophysiology of colorectal 
cancer (Figure 1) as up to 80% of colorectal cancer are 
caused by this transition pathway 9,10. Majority of individuals 
with these adenomatous polyps are often asymptomatic 
hence growing emphasis on the need of screening 
colonoscopy to detect and remove these polyps to prevent 
their potential evolution to adenocarcinoma. It is widely 
accepted that removing adenomas in the early stages will 
reduces the incidence of colorectal cancer; and for that 

reason, screening colonoscopy to detect and remove 
colonic polyp is considered to be the most efficient method 
of CRC prevention11,12. 

 
 

Figure 1: Diagrammatic Illustration of adenoma-carcinoma 
sequence Adapted from GI Atlas10 

 
In the recent decades, the advancements in the endoscopic 
technologies coupled with growing expertise in the 
endoscopic skills has expanded the field of endoscopic 
diagnosis and therapies; subsequently endoscopic 
polypectomy techniques have also risen to another level. 
Better characterisation of colorectal polyps with advanced 
imaging has led to the formulation of robust classifications 
of colorectal polyps in term of their malignant potential. 
Additionally, development of new endoscopic therapeutic 

T 
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tools has extended the possibilities of resecting bigger and 
complex polyps 13,14. 

 
CLASSIFICATION OF COLONIC POLYPS 
Certain characteristics of a polyp (such as mucosal surface 
and the vascular pattern) play a vital role in deciding the 
most appropriate polypectomy technique and further 
surveillance in order to prevent colorectal cancer15. 
Advanced endoscopic technology such as Narrow Band 
Imaging (NBI), enables to enhance certain distinguishing 
features of the polyp such as superficial mucosal pattern, 
colour and microvascular architecture 16. Based on these 

particular characterisations, several classification protocols 
have been developed 17, 18.  
According to these parameters, polyps can broadly be 
classified as benign and malignant polyps. Benign polys can 
be sub-divided into adenomatous and non-adenomatous 
polyps, the former with risk of evolution to carcinoma. 
Malignant polyps with invasion of the submucosal layer 
require therapies beyond endoscopic resection such as 
surgery or palliative treatment. Certain small polyp (<5mm- 
called diminutive polyps) are considered to be of very low 
risk where a “resect and disregard” approach can be safely 
adopted to save time and resources 19. 

 

Table 1: Polyp Classification 
 

 
 
ADENOMATOUS POLYP  
Adenomatous polyps are the commonly identified colonic 
polyps in general population and comprise 
approximately10-25% of all polyps 20. Where approximately 
90% of these adenomatous polyps are small (usually less 
than 1 cm in diameter) and carry a little potential for 
malignancy, the remaining 10% of larger adenomas (1cm or 
bigger) approach a 10% chance of containing invasive 
cancer 21. Adenomatous polyps typically extend into the 
lumen of the colon and can be divided by histology into 
three types, namely Tubular Adenoma, Villous Adenoma 
and Tubulovillous Adenoma. There is a fourth category 
which is recently recognised as a separate entity called 
Serrated adenomatous Polyp. 
 
Tubular adenomas: These are the most commonly 
occurring polyps in the rectal area although can be found 
anywhere in the colon. Tubular adenoma tends to be larger 
than the other two types, and are usually nonpedunculated, 
velvety, or cauliflowerlike in appearance 22. 
 

Villous adenomas: are considered to have the highest 
morbidity and mortality rates of all polyps. These are the 
villous adenoma which cause hypersecretory syndromes 
characterized by hypokalaemia and profuse mucousy 
diarrhoea and discharge and can harbour carcinoma in situ 
or invasive carcinoma more frequently than other 
adenomas 23. 
A 

 
 

             Benign Polyp       Malignant Polyp 

Adenomatous Non-Adenomatous Polyp  
Mucosal Polyp Submucosal Polyps 

Tubular adenoma  
 
Tubulovillous 
adenoma  
 
Villous adenoma  
 

Hyperplastic polyp (including serrated 
polyps)  

 
Mucosal polyp (normal mucosa in a 
polypoid configuration)  

 
Juvenile polyp (retention polyp)  

 
Peutz-Jeghers polyp  

 
Inflammatory polyp  

Colitis cystica profunda  
 
Pneumatosis cystoids coli  
 
Lymphoid polyps  
 
Lipoma  
 
Carcinoid  
 
Other rare lesions 

Non-invasive carcinoma  
 
Carcinoma in situ  
 
Intramucosal carcinoma  
 
Invasive carcinoma (through 
muscularis mucosae)   
 
Metastatic neoplasms  
 
 



 

 

Research                                                                                                                                     Colonic Polyps – What A Surgeon Needs To Know: Ahmed et al, 2021 

Archives of Surgical Research www.archivessr.com 37 

B 

 
 
C 

 
 
D 

 
 
E 

 
 
Figure 2: A- tubular adenoma B- Tubulovillous adenoma C-Villous 
adenoma D- Tubular and Tubulovillous adenoma histology E- 
Villous adenoma histology. Images adapted from Gastrointestinal 
Atlas (24) 
 
Tubulovillous adenoma: show a histological pattern of a 
combination of tubular and villous architecture with villous 
component usually greater than 25%. The risk of 
progression to carcinoma is related to both the size and the 
histology of the adenoma. Adenomas that are greater than 
1 cm, contain a substantial (>25%) villous component, or 
have high-grade dysplasia are commonly referred to as 
advanced adenoma and carry an increased cancer risks24, 25. 

 
 
NON-ADENOMATOUS POLYPS 
Hyperplastic Polyps: Among the non-adenomatous 
benign polyps, hyperplastic polyps (HP) are the most 
commonly occurring polyps in the colon. These are small 
(few mm to as large as 5mm) polyps, and are considered to 
be formed when mature epithelial cell migrating to colonic 
crypts are failed to detach physiologically and continue to 
pile up leading to formation of a polyp 26. Although 
previously thought to be completely benign, the larger HPs 
are now considered to have some malignant potential, in 
particular, larger HPs (>10 mm) were shown to be 
associated with increased risk of developing into advanced 
adenoma with some malignant potential 27. 
 
Serrated Polyp: Previously considered to be a type of HPs, 
serrated polyps are more recently described as sessile 
serrated adenomas and recognised as a separate entity with 
a varying degree of malignant potential. These exhibit a 
mixture of adenomatous and hyperplastic features, with 
regions of saw-toothed, serrated-surface epithelium. 
However, in contrast to HPs, these polyps have certain 
differences, namely prominent nucleoli, goblet cell 
immaturity, and absence of a thickened basement 
membrane 28 
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Other classifications were based on the visual parameter 
such as shape or gross structure of the polyp, which are also 
considered significant especially when it comes to the 
choice of polypectomy techniques. Those polyps which 
have a head and a stalk are called pedunculated polyps 
while the ones without a stalk are called sessile polyps. 
Based on these structural parameters, a robust and widely 
accepted classification, called Paris Classification, was 
developed by a working group including endoscopists, 
surgeons and gastroenterologists to standardise the 
nomenclature of the polyp in 2000 29. This classification is 
based on the morphology of the polyps as it appears during 
endoscopy assessment as described below in the table. 
 
 

Paris 
classification 

Characteristics Description 

0-Ip Polypoid Protruded, 
pedunculated 

0-Is Protruded, sessile 

0-IIa Nonpolypoid Superficial, elevated 

0-IIb Flat 

0-IIc Superficial shallow 
depressed 

0-III Nonpolypoid 
and excavated 

Excavated 

 
Table 2: Paris classification of colonic polyps 

Figure-3: Paris classification, diagrammatic illustration. Adapted from GIE Journal 29 

 
In addition to the gross appearance of polyp, Pit Pattern 
(glandular pattern) and Vascular Pattern are two important 
features which require careful assessment during 
endoscopy. Regarding the observation of the glandular 
pattern, the pit pattern classification of colonic polyps, 
called Kudo Classification, is the most important and widely 
adopted 30. 
 

Histology Description Pit 
pattern 

Treatment 
selection 

Nonneoplastic Normal mucosa 
(normal round 
crypts, regular) 

I No 
treatment 

HP lesion 
(enlarged stellar 
crypts, regular) 

II  

Neoplastic, 
adenomatous 

Neoplastic lesion 
(elongated, 
sinuous crests) 

IIIL Endoscopic 
resection 

Neoplastic lesion 
(narrowed round 
pits, irregular) 

IIIS  

Neoplastic lesion 
(branched or 
gyrus-like crests) 

IV  

Neoplastic, 
cancer 

Malignant lesion 
(irregular surface) 

Vi Endoscopic 
resection 

Malignant lesion 
(amorphous 
surface) 

VN Surgery 

 
Table 3: Kudo Classification based on pit patterns and associated 
histological features 
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Figure 4: Diagrammatic illustration of Kudo classification. Adapted 
from Tanaka et al 30 
 
Several studies, majority of which were conducted by the 
Japanese authors, demonstrated that the visualisation of 
the superficial architecture of large bowel mucosa 
determined by the spatial disposition of glandular orifices 
is able to predict the histologic nature of the lesion and 
therefore be able to guide towards the appropriate 
therapeutic approach 31. 
 

 
 
POLYPECTOMY TECHNIQUES 
A wide variety of endoscopic techniques are available for 
polypectomy these days depending on the local expertise 
and hospital facilities. The choice of a preferred 
polypectomy technique is depended on the characteristics 
of the lesion such as optical diagnosis, size and morphology 
of the polyp. Several endotherapeutic techniques are 
included under this category; the simpler endoscopic 
polypectomy techniques which are commonly performed 
by almost all level of endoscopists usually encompasses the 
use of biopsy forceps and different types of polypectomy 
snares 32. However, in the presence of a large, flat or locally 
advanced polyp, more advanced polypectomy techniques 
are required, i.e., endoscopic submucosal dissection, 
underwater mucosectomy and cup-assisted mucosectomy. 
Where these advanced endotherapeutic techniques offer 
curative options, these are also associated with higher risks 
of complications and, therefore, should only be restricted 
to be performed by a highly trained endoscopist. The goal 

of most appropriate polypectomy technique is to obtain a 
complete resection of the lesion with the best safety profile 
33. 

 
GASTROENTEROLOGIST VS SURGEON  
When it comes to the advanced endoscopic polypectomy 
techniques, whether gastroenterologists or surgeons have 
better endoscopic skills remains a topic of much debate. A 
number of studies have shown a range of variability in the 
endoscopic skills among Surgeon and Gastroenterologists 
for detecting and characterising colon polyp, and 
endoscopic polypectomy expertise 34,35. Such variabilities in 
skills might be due to non-uniform training curriculum and 
assessment parameters for endoscopy in Gastroenterology 
and Surgical training programs in different regions. With 
advancing endoscopy training and standardisation of 
colonoscopy practice, especially in the western countries, 
several quality parameters have been adopted to ensure the 
high quality of colonoscopy 36,37. One of the most important 
measure of colonoscopy quality is adenoma detection rate 
(ADR). The higher degree of ADRs is directly proportionate 
to the quality of colonoscopy, and adoption of ADR as 
quality marker of colonoscopy has been considered to 
lower the risk of colorectal cancer 38.  
Contrary to previous believes, recent studies have shown 
that Surgeons are as good as Gastroenterologist and 
advanced Endoscopist at detecting polyps through 
colonoscopy 39. Despite this debate about the variability in 
endoscopic expertise of Gastroenterologist vs. Surgeon, it 
remains vitally important that an endoscopist is able to 
recognise and characterise the polyp accurately and 
understand his limitations of endoscopic skills before 
attempting polypectomy 40,41. 
 
Simple Polypectomy techniques: Sessile and small 
pedunculated polyps of up to 1cm are expected to be 
removed safely and effectively by most endoscopists 
(whether gastroenterologist or surgeon). These are carried 
out by using forceps techniques in cases of small sessile 
polyps (<4mm) or snare polypectomy techniques in cases 
larger sessile polyps (>4mm) or pedunculated polyps42. 
 
Polypectomy for pedunculated polyp: Almost 30% of all 
polyps are pedunculated polyps which are usually large in 
size and are generally considered to be “easy” lesions to be 
resected by most endoscopist using snare. For successful 
resection of such polyps, the pedicle must be accurately 
evaluated in order to assess its full dimensions and its 
ability to be easily isolated and mobilized from the 
surrounding mucosa. The snare is then passed across the 
head of the polyp and is placed around the stalk. It is 
important to ensure that clear non-adenomatous tissue is 
visible between the snare and the head of the polyp, and 
then electrocautery is applied to completely resect the 
polyp from its stalk 43. One of the main risks of stalked 
polypectomy using snare is bleeding which is proportionate 
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to the polyp dimension and thickness of the stalk 
containing feeding blood vessel. One way to avoid bleeding 
is by early application of energy and slow closure of the 
snare. There are other prophylactic measures which should 
be considered when the stalk diameter is more than 5 mm 
or the polyp head is more than 20 mm 44. These prophylactic 
measures include application of detachable loops or clips 
on the stalk below the resection point which has been 
shown to effectively reduce bleeding rates. Additionally, 
Epinephrine injection (1:10,000 dilution) can be used to 
reduce the polyp size which enables less risks of bleeding 
using standard snare resection (epinephrine volume 
reduction; EVR) 45. 
 
Polypectomy techniques for Sessile and Flat polyps: 
When it comes to the assessment and polypectomy of 
sessile polyps, these are of more concern than large 
pedunculated polyps, predominantly for two reasons. 
Firstly, the pathway for migration of invasive cells from the 
tumour into submucosal structures is shorter, and secondly, 
the complete endoscopic removal is more challenging and 
more difficult to ascertain. 46.  
Depending upon the size and nature of sessile polyps, 
various polypectomy techniques are used as described 
below: 
 
Polypectomy using biopsy forceps: Small sessile polyps 
(<4mm) can be safely removed using biopsy forceps which 
is by far the most easy and simple way of doing small 
polypectomy. Where the risks of perforation with cold 
forceps polypectomy are negligible, it poses a challenge of 
incomplete resection even in expert hands, particularly 
when minor initial bleeding occur with adenomatous tissue 
being present at the site of cold forceps 47. For these 
reasons, cold snare resection is preferred over biopsy 
forceps polypectomy and the latter should be reserved only 
for diminutive polyps < 3 mm in size where a complete 
resection can be achieved 48. 
 
Cold snare polypectomy: For effective resection of sessile 
polyps larger than 3mm but smaller than 10mm, the cold 
snare polypectomy technique is recommended, which is 
safe and effective, and can be performed by most 
endoscopist 49. Snares are available in different sizes and 
types, which can be used depending upon the 
characteristics and size of sessile polyps to ensure effective 
polypectomy. Studies have shown a higher complete 
resection rate using cold snare polypectomy compared to 
forceps polypectomy, and according to recent data, polyps 
of over 1cm can also be safely removed using snare 
polypectomy with expert hands 50. 
 
Hot snare polypectomy: Hot snare polypectomy is more 
or less similar to cold snaring technique with additional use 
of electrocautery, which is applied by providing energy to 
facilitate tissue cutting and coagulation to prevent 
bleeding. Although hot snare polypectomy is the widely 

practised technique for polyps between 7 and 9 mm, it is 
increasingly being replaced by cold snare polypectomy for 
removing polyps of up to 9 mm in size for better safety 
profile 51. A variety of snares (oval, hexagonal, crescent, etc.) 
are available, each one with specific advantages. Currently 
there is no evidence that one device is superior to the 
others and the choice is usually made by endoscopist’s 
preference 52. 
 

 
ADVANCED POLYPECTOMY TECHNIQUES 
 
Beyond the described polypectomy techniques, there are a 
number of advanced polypectomy techniques for larger 
and complex polyps which have been introduced lately and 
should only be carried out by advanced endoscopist who 
have special training and experience of dealing with such 
cases. 
 
Endoscopic Mucosal Resection: Endoscopic mucosal 
resection (EMR) was first described in Japan in the early 
1980s and is generally used to remove large sessile polyps 
or flat lesions up to 20 mm in size by appropriately trained 
and experienced endoscopists.  In the current decade, EMR 
is widely practiced endoscopic modality to treat early 
colonic cancer limited to the mucosa 53. During EMR, most 
advanced endoscopist also use a plastic cap mounted at the 
tip of colonoscope called cap-assisted EMR. The cap 
separates the endoscope tip from the colonic wall and 
assists in the appropriate and detailed visualization of a 
complex sessile polyp especially on the proximal side of a 
fold by stabilising the tip of colonoscope and keeping the 
lesion at an adequate distance. The polyp is aspirated in the 
cap with an inbuilt preloaded snare and saline solution is 
injected to separate it from underlying mucosa to minimize 
the risk of perforation. The polyp is then snared and pulled 
into the cap using the suction function of the endoscope 
and resected with electrocautery 54,55. Another technique, 
which is called underwater endoscopic mucosal resection, 
offer advantage of enhanced visualisation of the superficial 
characteristics and margins of the polyp and does not 
require submucosal injection to create a fluid cushion 
between the mucosa and muscularis propria. Water 
immersion also maintains the adenomatous mucosal folds 
invaginated and not flattened against the muscularis 
propria and the lesion is resected by hot snare technique. 
The success rate of EMR for removing complex sessile polyp 
of 20mm or larger is reported to be up to 95% with limited 
complication and avoidance of surgery in 90% with 
significant reduction in mortality and cost 56. These findings 
have also been replicated in other trials showing effective 
piecemeal removal of 90%–96% of colonic polyp larger 
than 20 mm in a single or multiple endoscopic session, and 
avoidance of surgery in more than 85% of patients with 
significant cost savings 57. 
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Endoscopic Submucosal Dissection: Endoscopic 
submucosal dissection (ESD) initially introduced in Japan 
for treating early gastric cancer, is used in expert centres 
now a days for removing complex colonic polyp especially 
those with suspicious of superficial malignancy, and require 
radical resection in order to decrease the risk of local 
tumour recurrence 58. During ESD, the lesion is marked at 
the periphery using cautery, and a submucosal injection 
(indigo carmine) is used to create a long-lasting cushion 
between the lesion and the muscle layer. Using a 
transparent cap and under direct visualisation, the 
submucosal layer is then dissected using electrosurgical 
knives and the lesion is removed in one piece 59.  In expert 
hands, ESD offers more complete and accurate pathological 
assessment of the polyp with resection of residual 
adenomatous tissue with low local recurrence rates and the 
possibility to cure low-risk submucosal invasive cancer 60 

 
COMPLICATIONS OF POLYPECTOMY 
Since colonic polyps are considered precursor lesion to 
develop colon cancer, the aim of colon polypectomy is to 
prevent the evolution of adenomas to carcinoma and 
advanced carcinoma. Although the natural history of 
unresected polyps and their evolution to colon cancer is not 
entirely known, there is now a growing body of evidence 
from observational studies and randomised clinical trials 
supporting the role of polypectomy in decreasing the 
incidence of colorectal cancer and reducing mortality 61. 
Polypectomy procedures, on the other hands, are not risk 
free and even in the expert settings, are related to number 
of complications such as bleeding, colonic perforation and 
incomplete resection leading to reoccurrence of polyp and 
interval cancer. Munich Polypectomy Study, which is one of 
the largest prospective trial of colonic polypectomies, 
showed a positive correlation between polyp size (>10mm), 
type (non-pedunculated) and location (right colon) and the 
occurrence of postprocedural complications (i.e., bleeding 
rate of 25% for polyps>3cm) 62. 
The most important complications of endoscopic 
polypectomy are bleeding and perforation. Several studies 
have suggested that polyp size (>1cm), morphology (sessile 
or thick stalk) and location (right side versus left side of the 
colon) are related to an increased risk of post-polypectomy 
complications 63. 
 
GI bleeding: The most frequent procedure-related 
complication following polypectomy is GI bleeding, which 
can occur during polypectomy called immediate bleeding, 
or usually within one week of polypectomy procedure, 
called delayed bleeding.  For small and diminutive polyps, 
the incidences of immediate bleeding are reported to be in 
the order of 0.5%–2.2%, while delayed bleeding is rarer, 
with overall incidence in range of 0.3%–0.6%. On the other 
hand, bleeding following large polyp resection is 
comparatively more common with an estimated incidence 
of 8.6% of all polypectomies 64. Most cases of GI bleeding 

during polypectomy are self-limiting or can be managed 
successfully by endoscopic treatment alone such as with 
endoclips placement or adrenaline injection, whilst only a 
small proportion experience severe bleeding (1.6%), 
requiring blood transfusion or interventions other than 
endoscopic management (i.e. – surgery, interventional 
radiology).   
Several techniques are used to minimise the risk of bleeding 
and perforation such as injection, clipping and endo-loop 
placement 65,66. There is no consensus as to what technique 
is preferred over the other and endoscopists use a variety 
of measures to deal with this complication depending upon 
the available expertise. A recent survey of polypectomy 
practices has also shown a high degree of variability 
between endoscopist to manage the bleeding 
complications during or after polypectomy 67. Some 
important precautions are mandatory particularly when 
dealing with patients on anticoagulant or antiplatelets 
therapy at the time of endoscopy. The current European 
Society of Gastrointestinal Endoscopy (ESGE) guideline 
stratifies post-polypectomy bleeding risk according to 
polyp size (< 1cm versus > 1cm) and type of antiplatelet 
therapy (aspirin versus thienopyridines) and recommends 
withholding thienopyridines whenever possible prior to 
polypectomy. More recently, a study has shown no increase 
in post-polypectomy bleeding rates with the use of 
prophylactic endoclips in patients with ongoing 
anticoagulants if the resected lesions were less than 1 cm in 
size 68. The guidelines also recommend placement of a 
prophylactic endoloop to prevent bleeding in 
pedunculated polyps with a thick stalk, no 
recommendations are made concerning the use of 
endoclips or adrenaline injection. There is little data about 
the risk of bleeding and the safety of polypectomy in 
patient on oral anti-coagulant but it is generally accepted 
that oral anticoagulants should be withheld whenever 
possible 69. 
 
Colonic perforation:  Colonic perforation during 
colonoscopy or polypectomy is a rare but serious adverse 
event. For small polyp resection, the risks of perforation are 
practically none especially with the use of cold biopsy or 
cold snare resection, however, the use of electrocautery is 
most commonly related with colonic perforation. The data 
from the British Colorectal Cancer Screening Program 
reported approximately 0.90% incidence of colonic 
perforation associated with diagnostic colonoscopy 70.  
Another large study of outpatient procedure showed a 
similar incidence of perforations after colonoscopy (0.85 
per 1000 procedures), identifying an association between 
polypectomy and an increased risk of perforation (OR 2.96) 
71. A recent systematic review found an overall perforation 
rate of nearly 4% after an ESD procedure, with rates ranging 
from 1.5% to 10% in the literature 72. Most cases of 
perforation following polypectomy can be successfully 
treated endoscopically using clip placement whilst only a 
small proportion requiring surgery. Most recently, use of 
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endoscopic suturing and over-the-scope clip have been 
introduced to manage the colonic perforation especially in 
high-risk complex polypectomy procedures such as ESD. 
 
Post-polypectomy syndrome: This is a rare but 
recognised complication of colonic polypectomy procedure 
especially those which required electrocautery, and 
considered to be due to peritoneal irritation during 
prolonged polypectomy procedure. The syndrome is 
manifested as combination of symptoms such as fever, 
abdominal pain, feeling of being unwell with abnormal 
inflammatory markers. However, CT findings are usually 
within normal without any evidence of perforation. It is 
often self-limiting and can easily be managed with 
conservative and supportive treatment 73, 74. 
 
Adenoma recurrence: One of the important complications 
of colonic polypectomy is incomplete resection of polyp 
leading to polyp reoccurrence especially adenoma, which is 
very important in light of cancer prevention programs and 
the risk of interval cancer. Incomplete resection of 
adenomatous tissue at the previous colonoscopy was found 
to be a probable cause of interval cancer in about 9% of the 
cases from a large British cohort, but rates of up to 26% 
have been cited 75.  Recent data has shown that larger 
lesions as well as flat or sessile lesions seem to carry risks of 
local recurrence as high as 27%. This is a relevant finding 
since advanced adenomas have a high rate of progression 
to invasive cancer, estimated at up to 5.6% for each 
additional year in some patient subgroups 76-77. 
 Although serious complications such as bleeding and 
perforation can occur after polypectomy, thirty-day 
mortality in these patients is extremely low in most series, 
suggesting that endoscopic resection is a very safe 

procedure in a vast majority of cases 78. Cardiopulmonary 
complications arising during endoscopic procedures are 
usually related to sedation or anaesthesia and are not 
directly the result of polypectomy 79. 

 
 
CONCLUSION 
 
In conclusion, colorectal polyp, although predominantly 
benign, are the precursor lesion of colorectal cancer and 
early detection with colonoscopy and polypectomy has 
shown a remarkable success in preventing CRC.  An 
effective approach to safe and efficient polypectomy would 
entail a thorough discussion with the patient about the 
benefits and risks of colonoscopy, polypectomy and related 
risks including those related to sedation. A detailed clinical 
history and review of medications, in particular, anti-
coagulant treatment and appropriate assessment of the 
endoscopic features of colonic polyp in view of potential 
histology are of great importance in order to plan the 
proper therapeutic approach. For small polyps, cold snare 
polypectomy appears to be the most appropriate technique 
and should be preferred over hot biopsy forceps. Successful 
removal of large polyps either by EMR or ESD is now 
considered safe with high success rate with acceptably low 
complications. There are several suggestions from empiric 
experience as well as from scientific evidences that should 
be given thorough consideration whilst approaching a 
difficult and complex polypectomy, especially 
understanding one’s limitations of skills, ability to manage 
complication and regular review of the expertise to perform 
advanced endoscopy. 
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IMPORTANCE Recently, entrustable professional activities (EPAs) have been reported 
for teachers. Since it is a novel approach, the spectrum of their utilities has so far 
remained unexamined. Supported by the literature, this manuscript aims to propose 
some potential utilities of teaching EPAs. Teaching EPA frameworks can be used to 
design structured faculty development programs for specific teaching roles. EPA-based 
faculty development programs can then provide practice opportunities to the teachers 
to transfer the training to their teaching practices. Teaching EPAs can also be used to 
assess whether teachers are ready to independently perform the desired teaching tasks. 
Teaching EPA frameworks can serve as a learning guide for personal and professional 
development of the teachers. Finally, teaching EPAs can be used to credential the 
teachers and define their scope of teaching practice. Although EPAs hold multiple 
utilities for the teachers, program developers, and administrative bodies, their practical 
operationalization remains limited to date which could be attributed to their novelty. 
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any competency frameworks exist in theory to 
support the professionalization of teachers, yet 
they do not address how these competencies can 
be acquired and systematically assessed1. This is 

where the concept of entrustable professional activities 
(EPAs) finds its applicability as EPAs are known to translate 
the theoretical competencies into practice. EPAs are 
observable tasks of a professional domain that can be 
entrusted to a trainee once he/she demonstrates the 
necessary competence to perform this task unsupervised2. 
Originally proposed for competency-based postgraduate 
training, the concept of entrustment is now expanding to the 
teaching context where EPAs can be used to entrust the 
teachers to perform teaching tasks unsupervised3. 
Consequently, the scholarship on contextual EPAs for 
different teaching domains is gaining momentum. Since this 
is a novel development, the utilities of teaching EPAs have 
not been fully explored and discussed so far, which we aim 
to highlight in this manuscript. 
 
Structuring Faculty Development: Faculty development 
programs are a vital source to support the teachers in the 
development of their teaching skillset. However, the 
effectiveness of these training programs in improving 
teaching practices remains debatable, primarily because of 
the lack of structure in training4. Similar to other clinical 
training programs, EPAs can be used to design structured 
faculty development programs. For instance, the 
comprehensive EPA frameworks available for specific 

teaching domains (i.e., bedside teaching, small group 
facilitation et cetera) can be used to design structured and 
focused faculty development programs for these specific 
teaching tasks5,6.  
 
Instigating Transfer of Training to Workplace: Teaching 
EPAs also have the potential to promote the transfer of 
training (faculty development) to workplace (teaching) 
setting3. In a traditional EPA-based training program, an 
informal practice at workplace is an essential component 
before entrustment evaluation. The informal practice period 
after formal faculty development can provide sufficient 
opportunity to the trainee teachers to apply the newly 
acquired skills to their teaching practices, thus instigating 
the training transfer to workplace.  
 
Assessing Readiness to Teach: A long-standing issue in 
faculty development is to assess if teachers are ready to 
perform their teaching roles and responsibilities. This issue 
could be resolved through teaching EPAs and their 
associated entrustment process. EPAs are known to be 
useful in assessing the readiness of trainees before they are 
allowed to practice independently7. Understandably, health 
professionals pursuing a career in academia are by default 
licensed to teach in many educational institutes. However, 
we argue that without evidence, it cannot simply be 
assumed that teachers are ready and able to perform their 
teaching tasks effectively. EPAs provide means to assess 
teaching proficiency and generate evidence of whether or 
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not teachers can be entrusted to independently perform the 
teaching tasks. Upon demonstrating sufficient proficiency in 
the designated teaching task (i.e., bedside teaching, small 
group facilitation), the teachers can be entrusted, and a 
certificate of entrustment can be awarded.  
 
Guiding Personal and Professional Development: 
Another utility of teaching EPAs is to serve as a personal 
learning and development guide for the teachers. As 
recommended by ten Cate and Taylor, a well-designed EPA 
should provide a detailed task description, its specifications 
and limitations, the relevant competencies and experiences 
required to perform the designated task, and information 
sources to assess task progress7. Comprehensive EPA 
frameworks, outlining the pre-clinical and clinical teaching 
tasks, can serve as a learning guide for personal and 
professional development of the teachers. The EPAs 
frameworks may help the teachers in identifying areas of 
strengths and deficiencies in their teaching practices and 
may also help them build their academic portfolios8. 
 
Credentialing and Privileging Teachers: Credentialing the 
clinicians is a norm in clinical context where clinicians are 
awarded practice privileges after demonstrating 
competence in a particular clinical domain. Credentialing is 
a valuable approach that defines the scope of practice of the 
clinicians by delineating the procedural boundaries for them 
within which they are allowed to perform. Similar to clinical 
practice, the credentialing concept can be used to define the 
scope of practice of teachers9. After each successful 
entrustment to perform a particular teaching task (for 
example, small group facilitation), the teacher can be 
credentialed as an entrusted small group facilitator. 
Moreover, incorporating an EPA-based credentialing system 
in institutional promotion regulations might help the 

leadership in regulating academic promotions of the 
faculty10. Including such a model in promotion criteria might 
also help the faculty to internalize the value of being an 
entrusted teacher.  

 
CONCLUSION AND FUTURE RECOMMENDATIONS 
 
Designing EPAs for teachers is a novel approach to 
streamline teacher education, training and evaluation. These 
EPAs hold multiple utilities for the teachers, program 
developers and administrative bodies. EPAs can be used for 
structuring faculty development, entrusting teachers, 
guiding promotions, ensuring transfer of training, and 
credentialing the teachers. They can also be used by the 
teachers as a guide for their personal development and for 
building their teaching portfolios. Despite multiple 
theoretical utilities of teaching EPAs, limited practical 
examples of their application are available in the literature. 
As a result, certain questions remain unanswered and are 
potential gaps for future researchers. These intuitive 
questions include: would the idea of being an entrusted 
teacher be acceptable to the teachers, especially in those 
contexts where teacher certification is not mandatory? What 
should be the eligibility criteria for someone to supervise 
and entrust other teachers? Considering senior teachers’ 
existing workload and time constraints, would it possible to 
include other stakeholders in the entrustment decision-
making process? These questions are essential to answer to 
fully operationalize teaching EPAs for teacher education, 
training and evaluation. Finally, through this paper, we 
encourage program developers and researchers to use the 
existing teaching EPA frameworks within their institutions so 
that valuable and practical lessons can be learned. 
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IMPORTANCE With the rapidly increasing number of nodular goiter cases, advances 
are being made in diagnostic modalities. One of these is the Core Needle Biopsy (CNB) 
which gives a larger tissue specimen for diagnosis. This technique has its merits as well 
as demerits. The current article elaborates the characteristics of Core needle biopsy in 
comparison with the gold standard Fine Needle Aspiration Cytology (FNAC), as a 
diagnostic tool for thyroid nodules. 
OBJECTIVE: This systematic review article aims to find out the role of Core needle 
biopsy in the diagnosis of thyroid nodules, both as a first-line technique and as a 
complementary method to fine-needle aspiration cytology (FNAC). 
METHODS: A systematic review of full-text articles from the last 5 years, retrieved from 
PubMed, ProQuest, and Google Scholar, was performed. Out of 1032 articles retrieved, 
a detailed thematic analysis of records was used for screening out 12 relevant articles 
for final review. 
RESULTS: It is argued that core needle or Tru-Cut biopsy (CNB/TCB) leads to a lower 
proportion of undiagnosed biopsy results because of adequate tissue sampling, at the 
cost of increased diagnoses of atypia of undetermined significance, and hence, leading 
to more diagnostic surgeries. Therefore, FNAC remains the first-line investigation in the 
majority of medical centers all over the world due to its higher negative predictive 
value, ease of use, lower pooled proportion of serious complications, and equal 
diagnostic surgeries performed in comparison with CNB. 
CONCLUSION:  CNB leads to a lower pooled population of nondiagnostic results as it 
provides a larger sample size with the availability of immunohistochemistry and 
histological architecture studies. Some disadvantages also need to be kept in mind 
such as the risk of more serious complications as it is a more invasive technique in 
comparison to FNAC. 
 

KEYWORDS Core needle biopsy, Tru-Cut biopsy, Biopsy, Fine-Needle Aspiration 
cytology, Thyroid nodules 
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he thyroid gland lies in the neck in the infrahyoid 
visceral space. It produces Tri(T3) and 
tetraiodothyronine(T4) hormones which regulate 
growth and metabolism1. The most presented 

abnormality of the endocrine system is the presence of 
thyroid nodules2. They are clinically palpable in about 5% of 
the general population, whereas they can be found in up to 
70% of the population with the help of diagnostic imaging 
techniques such as ultrasonography3. They are seen as 
lesions on ultrasonography that show differences from the 
surrounding parenchyma 4. Approximately 10% of the 
thyroid nodules are at risk of being malignant5.  
The gold standard for evaluation of a thyroid nodule is 
ultrasonography-guided fine-needle aspiration (FNAC)6. 
FNAC specimens yield more inconclusive and indeterminate 
results as compared to core needle biopsies7. On the other 
hand, a drawback of core needle biopsy is that it has a higher 
rate of serious complications8. 

This review aims to determine the importance of Core 
needle biopsy for the assessment of thyroid nodules, as 
compared to more commonly used tools, and whether it can 
replace FNAC in becoming the first-line diagnostic tool in 
thyroid nodules. 

 
METHODS: 
This article has been designed according to Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines to analyze the evidence available for 
comparing core needle biopsy with FNAC in diagnosing 
Thyroid nodules. 
 
Search Strategy, Data Extraction, and Inclusion Criteria 
A systematic review of full-text articles, published around 
the last 5 years retrieved from PubMed, ProQuest, and 
Google Scholar was performed. We searched the PubMed 
database using the terms: ((thyroid nodules) AND (core 

T 
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needle biopsy)). A total of 125 records were identified. The 
ProQuest database was also searched to identify high-
quality systematic reviews, studies, and meta-analyses, 
clinical trials, and reviews using the terms “Thyroid Nodules 
and core needle biopsy” that revealed 801 articles. In 
addition, Google Scholar search using the terms ‘thyroid 
nodules and Tru cut biopsy’ to retrieve 148 articles. 

Pertinent articles were selected with an inclination toward 
recent publications, publications in the English language, 
and studies done on humans only. Detailed scrutiny was 
carried out by screening for records and thematic analysis to 
yield 12 articles for final review. 

Exclusion Criteria: Exclusion criteria included duplicate 
papers, irrelevant titles, abstracts, themes, and papers not 
available in English. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Diagram: Article selection process through computer literature search   
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Year Author Country Research Method Themes Identified 

2021 Dupain (Dupain et al., 
2021) 

France Biopsy samples were taken from the tumors of all 
enrolled patients in this study and compared 

Both the biopsy methods show no significant differences in 
molecular profiling; core needle biopsy samples can be saved for 
further investigation 

2021 Soon- Hyun 
Ahn (2021) 

Korea A meta-analysis of published data in Korea 
retrieved from Embase database  

Although CNB has an advantage of reduced inconclusive results, 
it comes with the disadvantages of increased results of cellular 
atypia and follicular neoplasia 

2020 Pantanowit 
(Pantanowitz et al., 
2020) 

USA Review article comparing FNAC to TCB Both FNAC and CNB have their own set of advantages and 
disadvantages, serving each other as complementary methods 
for thyroid nodule diagnosis. 

2020 Reyaz (Reyaz et al., 
2020) 

Pakistan Smears were made from aspirates of thyroid 
nodules using fine-needle cytology and studied 

FNAC is an effective, cheap, and gold-standard biopsy method 
for thyroid nodules 

2020 Hahn (Hahn et al., 
2020) 

Korea Samples of patients who underwent either CNB or 
FNAC were studied retrospectively and compared 
to ultrasonographic findings 

Non-diagnostic results were reduced whereas the conclusive 
rates increased with the use of CNB, the diagnostic 
performances were comparable for both methods. 

2020 Lan (Lan, et al., 2020) China Data were retrieved from PubMed, Cochrane 
Library, and Embase databases and studied 

CNB and FNAC show comparable results and are complementary 
to each other. 

2019 Paja (Paja et al., 2019) Spain A retrospective study was done on all the CNB 
procedures done in the authors’ institute in the last 
11 years, in terms of performance, accuracy, and 
complications  

CNB has a low proportion of non-diagnostic and inconclusive 
results and is an able replacement in situations where FNAC has 
a poor performance. 

2018 Gupta (Gupta et al., 
2018) 

India Overview of some of the already published data 
relating to biopsy methods of thyroid nodules as 
well as salivary glands 

TCB is not the first-line investigation for biopsy of thyroid 
nodules; it is a complementary method to FNAC. 

2018 Ha (Ha et al., 2018) Korea Major and minor complications were studied after 
CNB  in patients. 

Some complications did occur but none of them was serious 
enough to warrant CNB as an unsafe procedure. 

2017 Rahman, (Rahman et 
al., 2017) 

USA A retrospective study was done of all thyroid TCBs 
and FNACs done in the authors' institute. 

FNAC and CNB are valuable tools in diagnosing thyroid neoplasia 
and metastases, eradicating the need for invasive surgeries for 
such purposes. 

2017 Chae (Chae et al., 
2019) 

Republic 
of Korea 

Association between hematoma formation and 
clinical /ultrasonographic features was studied 
following biopsies  

Hematoma formation and bleeding were more common after 
CNB as compared to FNAC. 

2016 Wolinski (Wolinski et 
al., 2016) 

Poland Several databases were searched and retrieved, 
data were studied to compare FNAC and TCB. 

CNB yielded a more pooled proportion of diagnostic results as 
compared to FNAC and more conclusive results after equivocal 
FNAC. 

Table: Year of publication, author name, country, research method and Themes identified through analysis of 12 included papers. Important 
Terms: CNB: Core needle biopsy: Tru-cut biopsy. FNAC: Fine needle aspiration cytology 
 

 
RESULTS 
 
CNB and FNAC both have an important place in the 
diagnosis of thyroid nodules. FNAC is the investigation of 
choice, whereas CNB plays a complementary role. CNB also 
lacks a biopsy reporting system11. Data shows an equal 
number of diagnostic/therapeutic surgeries with CNB as 
compared to FNAC. 
 
Current Noninvasive Biopsy Method For Thyroid 
Nodules -FNAC 
 
It is a quick, simple, safe, tolerable, and specific method for 
obtaining a specimen for cytology7,29. Lower rates of 
inconclusive and false-negative results have been reported 
in retrospective studies as compared to clinical examination 
only. FNAC is also used to evaluate a breast lump; it is a part 
of the triple assessment. However, it fails to show important 
data such as the histopathology, grade, and receptors of the 
tumor22.  
 
Core Needle Biopsy/Tru-Cut Biopsy: This biopsy method 
yields tissue fragments by using larger bore needles and is 
based on the histological study22. It has been suggested as 

a complementary method to FNAC to overcome 
inconclusive results7. Some of the literature has established 
Tru-Cut biopsy as a safe, tolerable, and efficient method of 
obtaining a thyroid nodule specimen6. 
 
Advantages: An advantage of CNB is that it can sample 
greater amounts of tissue which leads to increased ease in 
assessing histological architecture and performing 
immunohistochemistry when required23. 
Immunohistochemical stains such as cytokeratin-19, 
galectin-3, BRAFV600E, or HBME-1 are used to diagnose 
thyroid malignancy in such cases20.  
However, the Tru-Cut biopsy technique is still not as popular 
as FNAC, one of the reasons being safety concerns17. 
 
Disadvantages: Two of the major complications of CNB 
include bleeding and recurrent laryngeal nerve injury32. 
Other common complications are hematoma, hemoptysis, 
parenchymal edema, infection, hoarseness, and dysphagia18. 
A rare complication of this biopsy technique is the 
development of a vasovagal reaction25. Nodules with heavy 
calcification may not be punctured21. Other limitations 
include relatively higher cost, technical requirements, and 
increased time consumption16. There are also no guidelines 
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on the potential use of Tru-cut biopsy as a first-line biopsy 
method19. 
 
CNB demonstrated a lower percentage of non-diagnostic 
and inconclusive results as compared to FNAC in two 
studies, one of them related to breast nodules19,33 . It has 
been shown to decrease inconclusive results at the cost of 
increased results of cellular atypia, and in return increased 
diagnostic surgeries in nodular goiter8. In another study 
using core needle biopsy for diagnosis of breast lump, 
researchers have found that the results of CNB correlated 
with gold standard evaluation (1.9% error) whereas the post-
surgical diagnosis following FNAC changed in up to 37% of 
the nodules. This study showed that FNAC led to more 
inadequate results as compared to TCB. In another study, the 
sensitivity and specificity of FNAC were 100% and 73.7%, 
whereas they were 100% and 94.7% for TCB. These data 
agree with the literature about female breast lesions26. 
 
However, one study has found that the negative predictive 
value was worse for TCB than FNAC when applying Criteria 
1 and 2. The positive predictive value and specificity of FNAC 
when applying Criteria 3 were also higher than that of TCB 
irrespective of the size of the nodule. The diagnostic 
performance, when applying Criteria 4 and 5(for nodule 
size>2cm), did not vary in value. TCB did not demonstrate 
superior diagnostic performance to FNAC for thyroid nodule 
diagnosis in this study6. Conversely, in another study’s 
results, in nodules categorized as intermediate in suspicion, 
the superiority of TCB was evident in nodules greater than 
2 cm7. Some studies show that FNA and CNB are similar in 
terms of results and that FNAC is better as a first-line 
investigation in thyroid nodules27,28,33. 
 
The complication rates of FNAC and CNB are similar, 
although CNB has a greater proportion of major 
complications, which include bleeding and hematoma 
formation19. 
 

 
DISCUSSION 
The Core needle biopsy is being used in many nodular 
diseases including breast cancer in men and women9. It 
provides tissue within the pathology, the nodule margin, and 
the normal thyroid tissue10. 
  
The investigation of choice for thyroid nodules is fine-needle 
aspiration cytology due to its low cost, minimal invasiveness, 
and ease of use4. The key limitations of this biopsy method 
are inconclusive results and non-diagnostic samples11. This 
is because of the monotonous cytological sample and scanty 

colloid12. These results are reported to be between 20 to 
46%13. To combat these results, FNAC is repeated according 
to authority guidelines, although in as many as half of the 
cases, the results will be nondiagnostic again11. These results 
are generally followed by surveillance or diagnostic surgery, 
according to risk factors, ultrasound findings, and the choice 
of the patient. The false-negative rate of FNAC varies from 
13.6 to 56.614. 
  
On the other hand, even when CNB is used as a primary 
investigation, the results are good13. A major advantage of 
CNB is that its specificity according to a study is 96-100% 
15,16. The rate of nondiagnostic and inconclusive results is 
minimized with CNB17. There are rarely, if any, false-positive 
results with CNB14. The false-negative rates are higher in 
small nodules (less than 2 cm) whereas they are lower in 
larger nodules16. There are no remarkable differences in 
pain, minor complications, or tolerability between TCB and 
FNAC18. It allows the clinician to look for nuclear change, 
relationship to the adjacent healthy tissue as well as 
alterations in the follicular structure, important data which 
the FNAC technique simply does not provide20. It also 
differentiates between the follicular neoplasm and the 
nodule without neoplasia10. However, there are yet no 
definite authoritative guidelines on the use of TCB19. TCB is 
still not routinely used even though it has all these 
advantages because of limited data on efficacy and safety15. 
TCB is also not always feasible, especially when the nodule 
is present posteriorly or near the major vessels of the neck21. 
 

 
CONCLUSION 
Hence, it is proven that both FNAC and CNB play an 
indispensable role in the diagnosis of thyroid nodules with 
the advent of technological advances in ultrasonography.31 
FNAC is the traditional investigation of choice and has made 
its place as a first-line biopsy method owing to the 
advantages of being fast, cheap, and readily available. As 
medical techniques have continued to get better and more 
sophisticated, Tru-cut biopsy has also emerged as another 
very important biopsy method due to the advantage of a 
greater tissue sample size that allows histological studies 
and immunohistochemistry as more tumor markers are 
being identified. 
More studies need to be done to consider core needle 
biopsy as a first-line investigation as it yields less 
nondiagnostic or inconclusive results at the price of a 
greater pooled proportion of serious complications and an 
equal number of diagnostic surgeries. 
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IMPORTANCE The stomach, jejunum, and colon (right, left, or transverse) have all been 
proposed as potential conduits as a replacement of the esophagus after 
esophagectomy. We report a case of concomitant esophageal and gastric stricture in 
which a part of the colon was used for this purpose. 
 

CASE PRESENTATION A 26-year-old female with a history of corrosive intake 
presented with progressive dysphagia. On barium swallow and endoscopy, 
concomitant esophageal and gastric stricture was diagnosed. Transhiatal 
esophagectomy followed by right colonic interposition was performed successfully 
with excellent post-op outcomes. 
 

DISCUSSION Considering the technical complexity of interpositional procedures, the 
published rates of morbidity and mortality are highly variable. In experienced hands, 
construction of colon and jejunal conduits can be performed with good short-term and 
long-term results. 
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eplacement of the native esophagus after 
esophagectomy is a problem that has challenged 
surgeons for over a century. Not only must the 

conduit be long enough to bridge the distance between the 
cervical esophagus and the abdomen, but it must also have 
a reliable vascular supply and be sufficiently functional to 
allow for deglutition.  
 
Multiple structures have been proposed to serve as a 
conduit but the stomach has gained favor for its length, 
reliable vascular supply, and need for only a single 
anastomosis. However, there are times when the stomach is 
unavailable. It is in these instances that an esophageal 
surgeon must have an alternative option in their 
armamentarium.  
 
Colonic interposition has been used for esophageal 
reconstruction since the early 1900s.1 Either the left or right 
colon may be utilized and in either case, the transverse 
colon is always required. Proponents of colonic interposition 
recommend this option in many cases for its substantial 
length. The length of the right colon interposition for 
example closely simulates that of the native esophagus.  

Another benefit of the colon is its resistance to acid and the 
right colonic interposition includes the valve of Bauhim 
which may further decrease reflux.2 Disadvantages of the 
colonic interposition include; the colon may have or can 
develop native pathology and that loss of absorptive 
capacity of the colon may result in diarrhea.3 The colon 
conduit may also lengthen over time leading to redundancy 
that may require surgical revision. 4 

 
 
CASE PRESENTATION 
 
A 26 years old female, with a history of corrosive intake, 
presented to us with progressive dysphagia which was 
initially for solid food only but she now presented with 
complaints of difficulty for intake of liquids as well.  
 
Past medical history revealed no previous comorbid 
conditions or any other associated traditional risk factors. 
On clinical examination, the patient was pale and emaciated.  
 

R 
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Barium swallow and upper GI endoscopy confirmed the 
diagnosis of concomitant esophageal and gastric stricture. 
Baseline workup was done and the patient was prepared for 
transmittal esophagectomy followed by esophageal 
reconstruction with colonic interposition. The right and 
middle colon were mobilized; ileocolic and cologastric 
anastomosis was constructed. 
 

 

 

Fig 1&2: These pictures demonstrate the mobilized colon and the 
colon in situ in the retrosternal position following mobilization and 
the cologastric anastomosis. 

   

Figure 3: Mobilized esophagus and the esophagocolic anastomosis 
can be seen in these pictures                 

 
DISCUSSION 

Colonic interposition is one of the standard conduits 
available for construction. Rates of reported graft loss were 
0–14%. In the larger case series, this range decreases to 0–
2%. The reported anastomotic leak rate was 0–50% and in 
larger case series, this rate decreases to 0–12.6%. Mortality 
ranged from 0–16.7% and in centers with higher case 
volume, this rate was 0–7%. The long-term stricture rate was 
0 to 32%. The re-operative rate was 0–32% and reasons for 
re-operation included graft necrosis, graft redundancy, and 
anastomotic leaks. The most commonly reported medical 
complication was aspiration and pneumonia which had a 
rate of 0–32%. Resumption of oral intake has been reported 
between 75% and 100%. The use of non-gastric conduits 
after esophagectomy is often a salvage procedure and 
interpretation of the results of series describing outcomes 
following colon and jejunal interpositions should consider 
this. Though the interpositional procedures are quite 
complex and the morbidity and mortality rates are high, as 
published in the literature, we advocate that the 
construction of colon and jejunal conduits if performed by 
experienced surgeons have an excellent prognosis. When 
the gastric conduit is not available we prefer to use an iso-
peristaltic right colon interposition, the reason being its 
sufficient length, robust blood supply, and non-dependence 
on a microvascular anastomosis. 
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must be uploaded in supplemental material. Refer to the 

CONSORT statement website here. 

Systematic Reviews 

Systematic reviews are to be reported in accordance to 

PRISMA (Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses) Guidelines and must include the flow-

chart as a figure and the checklist as a supplemental material. 

Please download a PRISMA Flowchart and a PRISMA 

Checklist here. To aid and improve the methodological 

quality of your article, include an AMSTAR 2 checklist as 

well, which is available here. 

Cohort, Case-control and Cross-sectional studies 

Cohort, Case-control and Cross-sectional studies must be 

compliant with the STROCSS criteria (Strengthening the 

reporting of cohort studies in surgery), which is 

available here. Cite the following paper: Agha RA, Abdall-

Razak A, Crossley E, Dowlut N, Iosifidis C, Mathew G, for 

the STROCSS Group. STROCSS 2019 Guideline: 

Strengthening The Reporting Of Cohort Studies in Surgery. 

Each study type has its own checklist which must be 

uploaded as supplemental material. 

Diagnostic, Quality Improvement and Qualitative studies 

Diagnostic studies should be reported according to the 

STARD statement criteria (Standards for the Reporting of 

Diagnostic Accuracy studies). The flow-chart should be a 

figure and checklist should be uploaded as supplementary 

material. Quality Improvement studies must comply with the 

Standards for Quality Improvement Reporting Excellence 

(SQUIRE) criteria, which is available here. Qualitative studies 

require the Consolidated criteria for Reporting Qualitative 

Research (COREQ) checklist, available here. 

 Health Economic Evaluation 

Health Economic Evaluation studies should conform to the 

CHEERS statement, available here. 

Tumour Marker Prognostic Study 

Tumor Marker Prognostic studies should be reported 

according to the REMARK criteria. 

Before and After Studies 

Before and After studies measure specific characteristics of 

a population or group of individuals after an event or 

intervention, compare them with those characteristics 

before the event or intervention, then measure the effects 

of the event or intervention. These studies should conform 

to the STROCSS statement. 

Experimental Animal Studies 

Animal studies must be reported according to the ARRIVE 

guidelines (Animals in Research: Reporting In Vivo 

Experiments) and must include the checklist as supplemental 

material. An example of a completed checklist can be 

found here. The institutional protocol number must be 

included at the end of the abstract. 

Qualitative Surveys 

Qualitative Surveys should be reported according to the 

criteria detailed in the SRQR Guidelines. Guidelines for 

synthesis of qualitative research can be found here. 
Guidelines for interviews and focus groups are available here. 

Case Series 

Ensure that the case series is compliant with the PROCESS 

Guidelines and submit a completed PROCESS checklist. 

State that the work has been reported in line with the 

PROCESS criteria and cite the following paper: Riaz A. Agha, 

Mimi R.Borrelli, Reem Farwana, Kiron Koshy, Alex Fowler, 

Dennis P. Orgill, for the PROCESS Group. The PROCESS 

2018 Statement: Updating Consensus Preferred Reporting 

Of CasE Series in Surgery (PROCESS) Guidelines. 

Article Structure 

Title Page 

The title page should give the title in capital letters and a 
shorter running title. Avoid abbreviations and formulae if 

possible. In addition, the title page should also include: 

 Correctly spelled names of all authors, and their 
affiliation addresses where the actual work was 

done. Include the e-mail address of each author. 

 Signpost clearly the correspondence author who 
will maintain contact at all steps of reviewing and 

publication, and post-publication, and answer any 

questions about the research. All information must 

be updated in case of any changes. 

 Present/permanent address of every author. 

 The source of funding of the research. 

 The number of figures and tables, the total word 
count and the total number of pages of the 

manuscript. 

 A sample Title Page has been uploaded on this page 
above. 

Abstract 

All original articles must accompany a structured abstract of 

up to 250-350 words. It should state aims of the study, 

methodology and materials used, results obtained, and 

conclusions reached. Specify how the sample selection of 

study subjects or experimental animals was carried out, 

specify the observational and analytical methods, and give 

specific data and its statistical significance, where possible. 

Highlight novel and significant aspects of the study. Avoid 

references, but if necessary, cite the author(s) and year(s). 

Avoid non-standard or uncommon abbreviations, but if 

necessary they must be defined at their first mention in the 

abstract. This page should constitute of the abstract and 

keywords only. 

Keywords 

Right after the abstract, provide a maximum of 6 keywords, 

using British spelling. Avoid general and plural terms and 
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https://amstar.ca/docs/AMSTAR-2.pdf
http://www.strocssguideline.com/
http://www.equator-network.org/wp-content/uploads/2015/03/STARD-2015-flow-diagram.pdf
https://www.elsevier.com/__data/promis_misc/ISSM_STARD_Checklist.pdf
http://squire-statement.org/
http://intqhc.oxfordjournals.org/content/19/6/349.long
http://www.bmj.com/content/346/bmj.f1049.pdf%2Bhtml
http://www.strocssguideline.com/
http://www.nc3rs.org.uk/page.asp?id=1357
http://www.equator-network.org/reporting-guidelines/srqr/
http://archivessr.com/index.php/asr/management/settings/:%20http:/www.equator-network.org/reporting-guidelines/entreq/
http://www.equator-network.org/reporting-guidelines/coreq/
https://www.processguideline.com/
https://www.processguideline.com/


multiple concepts (avoid, for example, 'and', 'of'). Only 

abbreviations firmly established in the field may be 

appropriate. These keywords will be used to aid the indexing 

process of the journal. 

Introduction 

Outline the aims of the work and provide sufficient 

background information, avoiding a lengthy literature review 

or a summary of the results. 

Methodology 

Provide adequate details to allow the research to be 

reproduced by an independent researcher. If experimental 

apparatus is used, the manufacturer’s name and address 

should be included in parentheses. Methods that have 

previously been published should be summarized, and 

signposted by a reference. If quoting directly from a 

previously published method, use quotation marks and cite 

the source. Any alterations to existing methods should also 

be described. If a drug is used, its common name, dose and 

route of administration must be included. For patients, age 

and sex with mean age ± standard deviation must be given 

where relevant to the data. Statistical methods employed for 

comparisons of data sets must be mentioned and any 

computer programs used for calculations must be specified. 

Results 

Results should be clear and succinct. They must be 

presented in the form of text, tables and illustrations. The 

content of the tables should not be repeated in the text; the 

tables should be numbered and identified and referenced to 

as their number. A conclusion that either supports or 

negates the hypothesis should be included. If the data is 

inconclusive, that should also be noted. 

Discussions 

This should emphasize present findings of the research, and 

the differences and similarities with prior work done in the 

field by other researchers. Data must not be repeated in the 

discussion, and lengthy citations and reviews must be 

avoided.  Highlight the original and central aspects of the 

study and the conclusions that they lead to. 

 References 

Please make sure that Mendley or some other software is 

used for referencing. The articles without compliance in this 

area would be sent back. American Medical Association 

(AMA Referencing Style) should be used. References 

should be typed in sequential numbers in superscript for in-
text citations, and numbered sequentially in the Reference 

List provided at the end. Maximum references for original 

article should not exceed 40; they should not exceed 10 for 

case reports, and 80 for reviews. Authors should ensure that 

locally published studies are given precedence. Add DOI 

number of documents where it is available. 

References from books should include author, title, 

publisher, and year of publication. Example: 

Das JC. Power System Harmonics and Passive Filter Designs. 

John Wiley & Sons, Inc; 2015. 

For articles in journals, the authors, title of article, name of 

journal, year of publication, and an article identifier and page 

range (where available) must be included. See the following 

example: 

Zhu Z, Hoffman JE. Condensed-matter physics: Catching 

relativistic electrons. Nature. 2014;513(7518):319-320.  

Websites that are blogs and subject to changes by the author 

must be used as sparingly as possible, and when included, the 

author’s name, the title, the name of website, date of 

publication, date on which the website was accessed, and a 

link to the website must all be included. Example: 

Andrew E. After Years Of Conflict, Huge Project Could Help 

Scientists Decipher The Brain. IFLScience. Published June 18, 

2015. Accessed October 30, 2018. 

https://www.iflscience.com/brain/after-years-conflict-huge-

project-could-help-scientists-decipher-brain/ 

For government reports, technical reports, and scientific 

reports, if the report number is unavailable, then cite the 

report as a book. For reports it is usually not individual 

people that are credited as authors, but a governmental 

department or agency. Include the name of the agency, the 

title of the report, the publisher, and the year of publication. 

An example is as follows: 

Government Accountability Office. The Manager, the 

Government, and the Accounting Profession. U.S. Government 

Printing Office; 1968. 

References to Ph.D. dissertations, Master's theses or 

Bachelor theses follow the format outlined below, and must 

include author, title, publication detail if applicable, and year 

of publication. 

Campbell AJ. History transformed: Sengoku Daimyo in 

Japanese popular media. Published online 2012. 

For newspaper articles, citation must include the author, 

title, name of newspaper, full date and page number. The 

example is as follows: 

Kinsley M. Paid Leave Counts as Progress. New York Times. 

May 27, 2017:SR3 

Avoid referencing personal communications and unpublished 

observations, but they must be presented in parentheses in 

the text if included, and not in the list of references in the 

appendix. A research article may not be cited as “Under 

Publication” or “In Press” unless it has been accepted for 

publication. In such a case, the name of the journal must be 

given. 

Acknowledgements 

All contributors who do not meet the criteria for authorship 

should be credited in this section. It should include persons 

who provided technical help, writing assistance and general 

support or supervision. Financial and material assistance 

must also be credited. Persons who have added to the 

material but do not justify authorship can be listed as “clinical 

investigators”, “participating investigators”, “scientific 

advisors”, “reviewers’, or “data collectors.” 

5. FURTHER CONSIDERATIONS 



World Limits 

Maximum length of the original manuscript should not 

exceed 4000 words including title page, table and references. 

For review articles, the maximum word count 
is 3500, however considering the demand of the subject it 

can be up to 8000 words. Maximum number of tables & 

illustrations should not exceed 5. Short reports of cases, 

clinical experience, drug trials and their adverse effects can 

be submitted. Maximum length of these case reports should 

not exceed 800 words, 5 maximum number of references, 

and 2 table or illustrations. For letters, maximum words 

are 600 with 5 references. Extra charges will be applicable 

for lengthy manuscripts. 

Units, Abbreviations and Formulae 

Système Internationale (SI) units should be used, with the 

traditional equivalent in parentheses where appropriate. 

Avoid non-standard or uncommon abbreviations, but if 
necessary they must be defined at their first mention. Submit 

math equations as editable text. Add simple formulae in line 

with normal text where possible and use the solidus (/) 

instead of a horizontal line for small fractional terms, e.g., 

X/Y. Variables are to be written in italics. Powers of e should 

be denoted by exp. Any equations that have been presented 

separately from the text (if referred to explicitly) must be 

numbered consecutively. 

Artwork 

Make sure to use uniform lettering and sizing of original 

artwork.  For original illustrations, use Arial, Courier, Times 

New Roman, Symbol, or a font that looks similar. Number 

the illustrations according to their order in the text with a 

logical naming convention for the artwork files. Provide 
captions to illustrations separately. Size the illustrations close 

to the desired dimensions of the published version, avoiding 

any files that are disproportionately large.  Submit each 

illustration as a separate file. If the electronic artwork is 

created in a Microsoft Office application (Word, 

PowerPoint, Excel) then please supply in the native 

document format without alterations or conversions. If the 

application used is not part of Microsoft Office, convert the 

images to one of the following formats (note the resolution 

requirements for line drawings, halftones, and line/halftone 

combinations given below): 

 EPS (or PDF): Vector drawings, make sure to 
embed fonts. 

 TIFF (or JPEG): Color or gray-scale photographs 
(halftones); ensure a minimum of 300 dpi. 

 TIFF (or JPEG): Bitmapped (pure black & white 
pixels) line drawings; ensure a minimum of 1000 

dpi. 

 TIFF (or JPEG): For combinations of bitmapped 
line/half-tone (color or gray-scale), ensure a 

minimum of 500 dpi. 

Do not supply files that are optimized for screen use (e.g., 

GIF, BMP, PICT, WPG); these typically have a low number 

of pixels and limited set of colors.  Do not supply files that 

are too low in resolution. Ensure that each illustration has a 

separate caption that is not attached to the figure. A caption 

should comprise of a short title and a brief description of the 

illustration. Avoid text in the illustrations themselves but 

explain the symbols and abbreviations used. 

Tables 

Submit tables as editable text and not as images. Tables can 

be placed either next to the relevant text in the article, or 

separately at the end in an appendix. Number tables 

consecutively according to their sequence in the text and 

present any table notes below the table body. Keep the use 

of tables to a minimum and ensure that the data included in 

them is not repeated in results described elsewhere in the 

article. Avoid using vertical rules and shading in table cells. 

Supplementary Material, Research Data, and Video 

Supplementary material such as applications, images, and 

sound clips, can be published with the article to enhance it. 

Submitted supplementary items are published exactly as they 

are received (Excel or PowerPoint files will appear as such 

online). Submit this material with the manuscript and supply 

a concise, descriptive caption for each file. If you want share 

data that supports your research publication, where 

appropriate, interlink the data with the article. Research data 

refers to the results of experimentation that validate 

research results. To enable reproducibility and data reuse, 

share the software, code, models, algorithms, protocols, 

methods and other useful materials related to the project. If 

you have made your research data available in a public data 

repository, link the dataset directly into your article. To 

enable transparency, we require you to state the availability 

of data in your submission if your data is unavailable to access 

or unsuitable to post. Authors who wish to submit video files 

with their article are encouraged to include links to these 

within the body of the article. This can be done in the same 

way as a figure or table by referring to the video or animation 

content and noting in the body text where it should be 

placed, or separately at the end. Keep the file in one of the 

recommended file formats with a preferred maximum size 

of 150 MB per file, 1 GB in total. 

6. AFTER COMPLETION 

 

Proofreading 

Final version of the article is sent to corresponding author 

for proof reading before publication. In case of changes, 

corrections should be sent to the editor by email. 

Processing & Publication Charges 

This is open access journal and journal charges Article 

Processing Charges (APC) of Rs 5000/- for local manuscripts 

and $US 100 for foreign manuscripts. Article Processing 

Charges are deposited at the time of submission and are 

non-refundable. Moreover, please also note that once 

accepted minimum publication charges for articles, 

manuscripts are Rs.4,000/- per page (in case of overseas US$ 

50/- per page; Overseas US$ 50/- per page). Charges for 

photograph, films and illustrations are additional. Publication 

charges are payable in advance once the manuscript has been 

accepted for publication. 



A fast track review system is in place upon deposition of 

additional processing fee (Rs. 20,000), however we do not 

encourage such route and should be employed only in 

significant circumstances. Moreover, this does not ensure 

that manuscript if accepted would be published on priority.  

Above-mentioned charges have been waived till further 

notice. A small amount may be charged at the time 

publication during this interim period. 

Waiver Request 

Those who cannot pay for processing and publication can 

apply for waiver at the time of the submission of their article. 

Ethics Committee Approval 

All manuscripts involving human subjects must be 

accompanied with certificate of approval by the relevant 

institutional review body or ethics committee. 

Informed Consent 

While the actual signed consent forms need not be sent to 

the journal, all manuscripts reporting the results of 

experiments involving human subjects should include a 

statement confirming that informed consent was obtained 

from each subject or subject’s guardian, after the 

experimental protocol is approved by relevant institutional 

body or ethics committee. 

Letter of Undertaking 

Manuscripts must be accompanied by letter of undertaking 

signed by all the authors 

Printed Copy 

One printed copy will be sent to the correspondence author. 

Authors can order additional copies at the rate of cost. 

Payment for additional copies should be sent in with the 

publication charges. 

Submission        

All manuscripts must be Word documents.  

Ombudsperson 

The journal's managing Editor can be contacted by authors and 

other personnel in case any grievances should arise by e-mail. 

 

7. PRIVACY POLICY 

Archives of Surgical Research is committed to the protection 

of your personal information. The privacy policy outlined 

here applies only to information collected by Archives of 

Surgical Research through the http://www.archivessr.com/. 

Information We Collect 

We will request personal data from you to ascertain your 

individual user profile that may support all online activities 

allotted as an author, editorial member, or other connected 

role. Data like your name, postal address, e-mail address, 

telephone number and geographic locale are used as 

identifiers to permit access to certain content or to a secure 

website. All personal information is treated by Archives of 

Surgical Research as strictly personal and confidential. 

Archives of Surgical Research won’t disclose any personal 

information to third parties without your permission, unless 

required by law 

Cookies 

Cookies and log files are automatically recorded when you 

visit our site. These data includes some of the following 

information: IP address, host name, domain name, browser 

version and platform, date and time of requests, and 

downloaded or viewed files. This information is used to 

measure and analyze traffic and usage of 

the www.archivessr.com website and our digital products. 

Making Changes to Your Information 

When you have created an account on the 

http://archivessr.com, you can update your private 

information at any time through your account settings. 

This statement may be periodically updated. 

If you are concerned about how your information is stored, 

please contact us by email at editor@archivessr.com 

8. PUBLISHING ETHICS 

Archives of Surgical Research follows the COPE Core 

Practices and ICMJE’s Recommendations to conduct, report, edit 

and publish Scholarly Work in Medical Journals, and expected 

an ethical behavior from authors, reviewers and editors to 

follow guidelines. We also follow the Principles of 

Transparency circulated through WAME. 

Allegations of Misconduct 

Archives of Surgical Research (ASR) defines research & 

publication misconduct as follows: 

 Plagiarism: the practice of taking someone else's 
work or ideas and passing them off as one's own. 

 Citation manipulation: a problem when references 
do not contribute to the scholarly content of the 

article, and are included solely to increase 

citations. 

 Data falsification/fabrication : intentional 
misrepresentation of research results 

 Conflict of interest: a conflict of interest exists 
when a manuscript’s or journal’s author, editor, 

reviewer have a financial or personal relationship 

that may influence their intentions or bias. 

 Redundant publication : when a published work (or 
substantial sections from a published work) is/are 

published more than once (in the same or another 

language) without adequate acknowledgment of 

the source/cross-referencing/justification 

(https://publicationethics.org/category/keywords/r

edundant-publication) 

Any allegations of misconduct brought to the journal’s 

attention will be dealt with immediately and seriously. ASR 
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will not accept articles that violate research & publication 

ethics, any manuscript not in compliance will be rejected. 

ASR utilizes Turnitin to assess all submitted manuscripts, a 

plagiarism percentage upwards of 24% is unacceptable and 
articles not in accordance with this rule will be rejected. 

In cases of citation manipulation, relevant COPE guidelines 

will be followed. 

In case of suspected data falsification/fabrication, respective 

authors will be asked to clarify and explain their methods. 

Failure to do so will result in: 

1. rejection of their submitted manuscript 

2. communication of the authors’ misconduct will be 

made to relevant institutions and regulatory bodies 

3. black-listing of the authors from ASR for all future 

submissions 

This is in accordance with COPE guidelines. 

We follow the COPE Guidelines for sharing information 
regarding any misconduct with other journals. We also 

follow the COPE Retraction Guideline. We as a journal have 

policy to refer such cases to COPE if required. 

In case of suspicion of image manipulation in a manuscript, 

COPE flowchart will be followed. 

In cases of redundant publications, COPE flowchart will be 

followed. 

Disclosures 

All authors are required to submit a Disclosure of Interest 

form, which can be found here: 

http://www.icmje.org/disclosure-of-interest/. In case of an 

undisclosed conflict of interest, COPE guidelines will be 

followed. 

Authorship 

Archives of Surgical Research (ASR) follows the COPE 

flowchart to recognize potential authorship problems. 

Ghost, guest, and gifted authorship will result in rejection of 

submitted manuscript, in accordance with COPE guidelines. 

ASR implements ICJME recommendations for what 

constitutes authorship of a manuscript. 

ICMJE Authorship Criteria 

As per ICMJE guidelines the authorship should be based on the 
following criteria: 

1. Substantial contributions to conception & design, or 
acquisition of data, or analysis & interpretation of data. 

2. We do not allow ghost, guest and gift authorships and if 
found so we follow COPE guidelines to handle such 

cases. 
3. Drafting the article or revising it critically for important 

intellectual content. 
4. Final approval of the version to be published. All those 

who meet the above three conditions are eligible to be 
included as Authors in the manuscript 

5. Agreement to be accountable for all aspects of the work 

in ensuring that questions related to the accuracy or 
integrity of any part of the work are appropriately 
investigated and resolved. 

6. When a large multicenter group has conducted the work, 
the group should identify the individuals who accept 
direct responsibility for the manuscript. These individuals 

should fully meet the criteria for authorship defined 
above. Acquisition of funding, collection of data, general 
supervision of the research group does not qualify any 

one to be an author. All contributors who do not meet 
the criteria for authorship should be listed in the 

acknowledgment section. Those who provide technical 
support, writing assistance, or department chair who 

provided just general support should also be mentioned 
in acknowledgment. It is also important that all those 
whose names appear in acknowledgement must have 
given permission to be acknowledged. 

ICMJE http://www.icmje.org 

If a contributor does not fulfill the authorship criteria, ASR 

encourages listing them in the acknowledgements section. 

All authors are required to submit a Disclosure of Interest 

form, which can be found here: 

http://www.icmje.org/disclosure-of-interest/. In addition to 

submitting a disclosure of interest form, the manuscript must 

outline the specific contribution of each author. ASR 
Authors are also encouraged to link their ORCiD profiles. 

Authorship disputes should be brought to light via email to 

relevant editors. They are handled through COPE 

Guidelines. 

Complaints and Appeals 

Archives of Surgical Research (ASR) follows COPE guidelines 

in case of appeals to the journal’s editor’s decisions and 

complaints about ASR’s journal management of the peer 

review process. 

If authors wish to file a complaint or appeal against an 

editorial decision, they are encouraged to email: 

editorial@archivessr.com, with the subject heading 

mentioning “COMPLAINT” or “APPEAL”. We have 

dedicated Ombudsperson for handling such appeals.  

Furthermore, Archives of Surgical Research (ASR) consults 

COPE guidelines if a reviewer is suspected of appropriating 

or mismanaging author material and may refer such cases to 

COPE if required. 

Data and reproducibility 

Archives of Surgical Research (ASR) follows ICMJE data 

sharing guidelines. 

https://publicationethics.org/files/COPE_DD_A4_Citation_Manipulation_Jul19_SCREEN_AW2.pdf
https://publicationethics.org/files/Fabricated%20data%20A.pdf
https://publicationethics.org/files/Sharing%20_of_Information_Among_EiCs_guidelines_web_version_0.pdf
https://publicationethics.org/files/cope-retraction-guidelines-v2.pdf
https://publicationethics.org/files/COPE_FLOW_Image_Manip_SCREEN_AW2.pdf
https://publicationethics.org/files/redundant%20publication%20A_0.pdf
http://www.icmje.org/disclosure-of-interest/
https://www.elsevier.com/__data/assets/pdf_file/0005/74678/COI-submitted.pdf
https://publicationethics.org/files/Recognise_Potential_Authorship_Problems.pdf
https://publicationethics.org/files/Recognise_Potential_Authorship_Problems.pdf
https://publicationethics.org/files/Recognise_Potential_Authorship_Problems.pdf
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
http://www.icmje.org/disclosure-of-interest/
https://orcid.org/
https://publicationethics.org/files/u7140/Authorship%20problems.pdf
https://publicationethics.org/files/u7140/Authorship%20problems.pdf
https://publicationethics.org/core-practices
mailto:editorial@archivessr.com
https://publicationethics.org/files/Appropriated.pdf
http://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/clinical-trial-registration.html
http://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/clinical-trial-registration.html


In case of suspected data falsification/fabrication, respective 

authors will be asked to clarify and explain their methods. 

To Improve transparency, we encourage use of and link to 

international standard reporting guidelines such as those 
listed in the EQUATOR Network. We encourage pre-

registration of clinical trials (and other study designs) in an 

online clinical study database before data are collected (eg, 

ClinicalTrials.gov). We encourage journal pre-registration 

and peer review of study protocols before data are collected 

(eg, as promoted by the Center for Open Science). 

We have system of scruitiny to find such data manipulations, 

if found may result in: 

1. Rejection of their submitted manuscript 

2. Communication of the authors’ misconduct will be 

made to relevant institutions and regulatory bodies 

3. Black-listing of the authors from ASR for all future 

submissions 

This is in accordance with COPE guidelines. 

In case of suspicion of image manipulation in a manuscript, 

COPE flowchart will be followed. 

Ethical Oversight 

Archives of Surgical Research (ASR) follows COPE guidelines 

for ethical oversight, wherever applicable. ASR has it’s own 

consent form for case reports, which is mandatory along 

with the submission of the manuscript. The consent form is 

adapted from BMJ Case Reports and is in line with COPE 

guidelines. To determine whether a study requires ethical 

approval or not, ASR looks to COPE guidelines. 

Furthermore, ASR requires a transparency declaration from 

the lead author of an original study guaranteeing honesty and 

accuracy (as published & implemented by the BMJ and 
endorsed by the EQUATOR network). 

Post-publication Review and Audit 

If authors whose work has been accepted and/or published 

wish to retract/correct/revise their articles, please 

email:  editorial@archivessr.com, with the subject heading 

mentioning “RETRACTION” or “CORRECTION” or 

“REVISION”. 

Conflict of Interest Policy 

Adopted from Conflict of Interest in Peer-Reviewed Medical 

Journals which is prepared by WAME Editorial Policy and 

Publication Ethics Committees. 

Articles would be published with statements or supporting 

documents declaring: 

Authors’ conflicts of interest 

Sources of support for the work, including sponsor names 

along with explanations of the role of those sources if any in 

study design; collection, analysis, and interpretation of data; 

writing of the report; the decision to submit the report for 

publication; or a statement declaring that the supporting 

source had no such involvement; and Whether the authors 

had access to the study data, with an explanation of the 

nature and extent of access, including whether access is on-

going. 

To support the above statements, editors may request that 

authors of a study sponsored by a funder with a proprietary 

or financial interest in the outcome sign a statement, such as 
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good science is published. It is an objective process at the 
heart of good scholarly publishing and is carried out by all 

reputable scientific journals. Our referees play a vital role in 

maintaining the high standards Review Policy and all 

manuscripts are peer reviewed following the procedure 

outlined below: 
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possible for an exceptional manuscript to be accepted at this 

stage. Manuscripts rejected at this stage are insufficiently 
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English language, or are outside the aims and scope of the 
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submitted manuscripts are reviewed except few invited or 

editorial content.  

Type of Peer Review 
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referee and author remain anonymous throughout the 

process. 
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according to their expertise and our database is constantly 
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Referee Reports 

Referees are asked to evaluate whether the manuscript: - Is 

original - Is methodologically sound - Follows appropriate 

ethical guidelines - Has results which are clearly presented 

and support the conclusions - Correctly references previous 

relevant work. This is a systematic process and works on the 
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 A fast track review system is in place upon 

deposition of additional processing fee (Rs. 
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consenting. Patient’s privacy should not be breached without 
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any specifications regarding patients including names, 

hospital numbers, photographs or pedigrees unless the 

information is needed for scientific purposes and the patient 
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identifiable material could be available on the Internet or in 
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Nonessential identifying details should be omitted. Informed 

consent should be obtained if there is any doubt that 

anonymity can be maintained. For example, masking the eye 
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note, that such changes do not distort scientific meaning. 
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12. GUIDELINE FOR REVIEWERS 

Peer review in all its forms plays an important role in 

ensuring the integrity of the scholarly record. The process 

depends to a large extent on trust, and requires that 

everyone involved behaves responsibly and ethically. Peer 

reviewers play a central and critical part in the peer-review 

process, but too often come to the role without any 

guidance and unaware of their ethical obligations.  
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educating the reviewers for the review process.  
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of other organizations. We encourage the editorial team to 
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management should be of the highest quality and ethically 

sound. We follow COPE Guidelines to manage the top 
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 "accepted author manuscript" - an author-created 
version of the final journal article (to reflect changes 

made in peer review and editing) 

"publisher-created version" - the definitive final record of published 

research that appears in the journal and embodies all value-

adding publisher activities including copy-editing, formatting and 
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required by law 

Cookies 
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