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ABTRACT 
Aim: An Overview of Analysis of Learning Curve of Laparoscopic Procedures in General Surgery Residents in 

Khyber Teaching Hospital, Peshawar. 
Methodology: A descriptive KAP (knowledge attitude and practice) study was conducted in Khyber teaching 

hospital (KTH) from January 2021 to March 2021. A total of 24 surgical residents of 3rd and 4th year residency 
working in different surgical units were part of the study. Experience of residents performing procedures under 
supervision, assistance or by means of observation was recorded by a self administered questionnaire. 
Results: A number of 24 surgical residents of 3rd and 4th year residency of general surgery were part of the study. 

Frequency of 3rd yr residents was 13(54.2%) and that of 4th yr was 11(45.8%). Number of 6(25%) observed basic 
laparoscopy, 8(33%) advanced procedures and 10(41.7%) observed both types of procedure. 23(95.8%) 
participants were regularly briefed on principles of laparoscopy and 21(87.5%) strongly agreed upon the need of 
video simulation sessions. According to 22(91.7%) participants instrument handling was the most difficult part to 
learn. And 17(70.8%) participants laparoscopy enhances visualization of disease process. 18(75%) participants 
said that it improves postoperative recovery and 20(83.3%) were of opinion that it minimizes hospital stay. 
16(66.7%) residents stated it has a steep learning curve. All participants agreed that it is necessary to assist large 
number of procedures to attain confidence of performing laparoscopic procedures. 
Conclusion: The study showed that almost all residents were in favor of the use of laparoscopic procedures 

rather than open surgeries. 
Keywords: Laparoscopy, learning curve 

 

INTRODUCTION 
Learning curve concept was first described by T.P. Wright 
in 1936. According to T.P. Wright, there is direct relation 
between the efficiency of airplane component production 
and experience and skill of workforce(1). Learning curve is 
define as to compare competitive and then evaluate 
progress and learning target’s achievement(2).Surgical 
management of various pathologies of patients has been 
revolutionized by laparoscopic surgery(3). Inexperienced 
clinicians in a procedure are considered to be in an early 
phase of their learning experience(4) In recent years, the 
minimally invasive technique has also been used in 
emergency surgery in an increasing number aswell (5). 
Most performed general surgical procedures in the world 
are laparoscopic appendectomy(LA) and laparoscopic 
cholecystectomy(LC)(6, 7). Applied to the operation, the 
Learning Curve can be defined as the time and / or number 
of interventions required to perform an intervention with a 
reasonable result. While learning curve in an open surgery 
is based on tactile feedback and direct visualization of 
anatomical structures, these elements are missing in 
laparoscopy(8). In a 2001 study, Figert found that LC in 
laparoscopic surgery is essential for the acquisition of 
laparoscopic skills even for surgeons with experience in 
open surgery(9). Whether or not the laparoscopic skills 
necessary to ensure safe intervention can be acquired 
through learning curve is debatable and numerous studies 
have attempted to answer this question(10). Learning curve 
had been focused in many studies to find that after how 

many surgeries a surgical resident will be able to perform 
laparoscopic surgeries independently(11). According to the 
results of these studies, during the learning curve 20 to 30 
surgeries should be performed(12). European Association 
of endoscopic surgeries (EAES) recommended 20 
numbers of surgeries for learning curve(13). 
 Although almost all general surgeons have now 
acquired the skills to perform laparoscopic procedures, 
experience with more advanced procedures is quite 
variable. Several factors hamper the transfer of this 
technology from specialty centers to mainstream practice. 
These factors include increased demand for operational 
suite resources, availability of training, and time 
commitment to acquire proficiency in these advanced 
techniques. The aim of this study was to analyze the 
learning curve of laparoscopic procedures in general 
surgery residents at Khyber teaching Hospital, Peshawar. 
 

METHODOLOGY 
A descriptive KAP (knowledge attitude and practice) study 
was conducted in Khyber teaching hospital (KTH) from 
January 2021 to March 2021. To conduct the study a 
formal permission was obtained from Hospital Director and 
Chairman of Department of Surgery, Khyber Teaching 
Hospital, Peshawar. A total of 24 surgical residents of 3rd 
and 4th year of residency working in different general 
surgery units that were present on duty were included in 
the study while the residents of first- and second-year, 
residents on rotation to different surgical units, on official 
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leave along with those not performing duty in their 
respective wards were excluded.  
 During the mentioned time period, experience of the 
surgical residents performing procedures under 
supervision, assisting or by means of observation was 
recorded by a self-administered questionnaire which 
consisted of questions regarding number the of surgeries 
observed, assisted and performed under direct supervision 
by residents, complexity level of surgeries, learning curve, 
advantages of the laparoscopic surgery compared to open 
surgery etc were asked. The demographic questions 
included were year of residency and the working surgical 
unit. 
 

RESULTS 
The frequency of 3rd year residents was 13 (54.2%) and 
that of 4th year residents was 11(45.8%). The frequency of 
participants working in ward A was 8(33.83%) in ward B 
was 6 (25.0%) and ward C was 5(20.8%), ward D was 
2(8.3%) and ward E was 3(12.5%). 
 A total of 7(29.2%) participants observed less than 20 
laparoscopic procedures, 8(23.3%) observed 20 to 40 
procedures, 9(37.5%) observed more than 40 procedures.  
Basic laparoscopic procedures were observed by 6 
(25.0%) participants, advanced laparoscopic procedures 
were observed by 8(33.3%) participants and both types of 
procedures were witnessed by 10(41.7%) participants. 
 The frequency of participants that were regularly 
briefed regarding the principles of laparoscopy was 
23(95.8%) while the frequency of participants that were not 
briefed regarding the principles of laparoscopy was 
1(4.2%). A total of 3 (12.5%) participants agreed upon the 
need of  laparoscopic video and simulating sessions to 
ease the learning as compared to open surgery while 
21(87.5%) strongly agreed upon the same. 
 A total of 18(75.0%) participants have observed less 
than 10 procedures before assisting first laparoscopic 
procedure. A number of 4(16.7%) participants have 
observed 10 to 20 procedures and 2(8.3%) have observed 
more than 20 procedures.  The number of participants who 
have assisted less than 10 procedures were 6(25.0%), 
7(21.16%) have assisted 10 to 20 procedures and 
11(45.83%) have assisted more than 20 procedures.  
 The frequency of participants who have worked as 
first and second assistant was 15(62.5%), the frequency of 

participants who have worked as an optical assistant was 
3(12.5%) and the frequency of those participants who have 
provided both type of assistance was 6(25.0%). The 
frequency of participants who find it difficult while creating a 
pneumoperitoneum and ports placement was 23(95.8%) 
and that of participants who find average difficulty was 
1(4.2%). The number of participants who found more 
complex the principle of triangulation of ports placement 
from a single procedure specific incision of open surgery 
was 7(29.2%), while the frequency of participants who 
found no difference in both procedures were  8(33.3%) and 
6(25.0%) found it less complex. 
 A total of 6(25.0%) participants said that hand eye 
coordination was the most challenging part of the learning 
process of laparoscopy, 18(75.0%) didn’t find it 
challenging.  According to 22(91.7%) participants 
instrument handling was the most challenging part while 
2(8.3%) didn’t find it challenging. However,  21(87.5%) 
participants said range of tactile movement was the most 
challenging part of the process. A total of 23(97.8%) said 
that depth perception was a very challenging component 
during the entire learning process as given in table 1. 
 In comparison with open surgery, the frequency of 
participants who described that laparoscopic procedures 
are more fatigue causing were 14(58.3%), 10(41.7%) said 
that it was not a fatigue causing procedure. All participants 
24(100%) agreed upon the statement that it is necessary 
for a resident to assist large number of laparoscopic 
procedures to get confident enough to perform the basic 
procedure under supervision.  
 According to all residents 24(100%) laparoscopy is 
more technical than open surgery. 2(8.3%) residents said 
that it is a time consuming process while 22(91.7%) said 
that it is not time- consuming. 16(66.7%) residents said that 
it has a steep learning curve compared to open surgery. A 
total of 2(8.3%) residents said that laparoscopy is more 
complex than open surgery as evident from table 2. 
 According to 17(70.8%) participants laparoscopy is 
helpful in improving visualization of disease process. 
18(75.0%)  participants said that it helps in minimizing 
damage to surrounding tissues. 18(75.0%) participants 
believed that laparoscopy helps to reduce post-operative 
pain, nausea and helps in early resumption of activities. 
20(83.3%) participants said that it minimizes the hospital 
stay. (See table 3 for details)  

 
Table 1: Showing the most challenging part of the learning process 

 Hand-eye coordination Instrument handling Tactile movement Depth perception 

Yes 6 (25.0%) 22(91.7%) 21 (87.5%) 23 (95.83%) 

No 18(75.0%) 2(8.3%) 3(12.5%) 1(4.2%) 

Total 24(100.0%) 24(100.0%) 24(100.0%) 24(100.0%) 

 
Table 2: Showing the difference from open surgery 

 More technical than open surgery More time consuming than 
open surgery 

Has steep learning curve More complex than open surgery 

Yes 24(100%) 2(8.3%) 16 (66.7%) 2(8.3%) 

No 0(0%) 22(91.7%) 8(33.3%) 22(91.7%) 

Total 24(100.0%) 24(100.0%) 24(100.0%) 24 (100.0%) 

 
Table 3: Shows improved and optimized outcome of laparoscopic procedures 

 Improves visualization of disease 
process 

Minimizing damage to 
surrounding tissue 

Reduction in post-operative 
pain and nausea  

Minimizing the duration of hospital 
stay 

Yes 17(70.8%) 18(75.0%) 18 (75.0%) 20(83.3%) 

No 7(29.2%) 6(25.0%) 6(25.0%) 4(16.7%) 

Total 24(100.0%)       24(100.0%)      24(100.0%)      24(100.0%) 
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DISCUSSION 
Countless minimal invasive treatment techniques have 
been introduced in the medical field that are helpful in 
improving quality of life, one of them is the increasing trend 
of laparoscopy. Hence the reason why surgical residents 
are leaning towards performing laparoscopic procedures 
rather than open surgeries.(11) 
 The current study identified the learning curve of 
laparoscopic procedures in general surgery residents. The 
study recruited a total number of 24 participants who were 
residents of 3rd and 4thyr surgical training program. The 
results of the study showed that most participants agreed 
upon the use of laparoscopy rather than open surgery 
through- out their learning process. 
 The study of Rezola et al also showed similar results 
in which the questions were asked about the good results 
of laparoscopic procedure from the surgical residents and 
all agreed upon the better results of it as same in the 
current study in which during the learning process of 
trainees laparoscopic procedures were effective in reducing 
post-operative pain and nausea .(14) 
 Another study conducted by B.Kreistein et al showed 
in his study that post-operative complications were reduced 
following laparoscopy done by surgical residents for 
abdominal emergencies as same in the current study in 
which post-operative complications were reduced as 
described by surgical residents further the residents 
recommend this non-invasive procedure through their 
learning process rather than open surgeries. (5)  
 Another study conducted by WP Geis et al that 
laparoscopic procedure was helpful in visualization of 
internal abdominal cavity and pathology as similar in the 
current study in which surgical residents highlighted that 
this procedure was helpful in visualization of diseased 
process.(15) 
 Epaminondas et al showed in his study that learning 
curve is having a potential relationship between learning 
effort and outcome. The usual method of learning is by 
active learning and feedback. Where-as steep learning 
curve is rapid learning which is easy to learn and 
implement.(16) 
 

CONCLUSION 
The current study enlightens the view of surgical residents 
on the use of laparoscopic procedures. The study showed 
that almost all residents were in favor of the use of 
laparoscopic procedures rather than open surgeries. 
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