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Is laparoscopic appendicectomy safe in the hands of junior trainees in surgery?
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Abstract

Introduction

Laparoscopic appendicectomy (LA) is considered as the 

mainstay of treatment in acute appendicitis. LA is a basic 

laparoscopic procedure and therefore can be used as a training 

tool for surgical trainees. It is considered an index operation 

for junior surgical trainees. This study aims to assess whether 

LA is safe to be carried out by a junior surgical trainee.

Methodology

The study was conducted at a tertiary care unit in Colombo. 

Data were collected retrospectively.  A total of 152 LA 

(including those which were converted to open 

appendicectomy) performed between January 2018 to May 

2019, by surgical trainees (both junior and senior) were 

included. Gender, age, initial investigation findings, 

intraoperative findings, operative time, hospital stay, 

postoperative complications and histology data were 

analysed. Findings were compared in two groups – operated 

by junior and senior surgical trainees. 

Results

One hundred and three surgeries were performed by junior 

trainees while 49 were performed by senior trainees. There 

was no significant difference in complicated appendicitis 

(21.4% vs 34.7%), operative time (71m vs 68m), conversion 

rate (12.6% vs 16.3%) and hospital stay (3d vs 3d) between 

these two groups. The overall complication rate was 3.9%.

Conclusion  

Our findings were comparable to previously published data 

and no statistically significant difference was noted between 

the two trainee groups in terms of operative finding, hospital 

stay and postoperative complications. The results suggest that 

LA can safely be performed by the junior surgical trainees 

with acceptable outcomes.

Introduction

The overall lifetime risk of developing acute appendicitis is 

8.6% for males and 6.7% for females; the lifetime risk of 

appendicectomy is around 12% in males and 23% in females 

[1]. Despite emerging data on the possibility of managing 

many patients with acute uncomplicated appendicitis 

conservatively, appendicectomy is still considered as the 

mainstay of treatment in most settings in both complicated 

and uncomplicated cases [2]. There are open and laparoscopic 

techniques for appendicectomy. With the increasing 

popularity of minimal access surgeries, laparoscopic 

appendicectomy (LA) is fast becoming the mainstay of 

treatment. Appendicectomy is considered an index operation 

for junior surgical trainees [3]. In the modern era, all surgical 

trainees are expected to have laparoscopic skills. LA is a basic 

laparoscopic procedure and therefore can be used as a training 

tool. But any surgical procedure in the training programme 

should be monitored for safety. 

This study aims to assess whether LA is safe to be carried out 

by a junior surgical trainee (JT, a first-year trainee in surgery) 

without much prior experience in minimally invasive surgery.

Methodology

This study was conducted at a tertiary care centre in Sri Lanka. 

A total of 152 cases of laparoscopic appendicectomy 

( including those which were converted to  open 

appendicectomy) performed between January 2018 and May 

2019, by surgical trainees (both junior and senior), were 

included. A junior trainee (JT) was defined as a surgical 

registrar in the first year of his/her surgical training. A senior 

trainee (ST) was defined as a surgical senior registrar (post-

MD trainee). Those who had previous surgical experience on 

laparoscopic surgeries were excluded from the junior trainee 

group even if he/she were in their first-year pre-MD surgical 

training (i.e. a previous Senior House Officer in a surgical unit 

who had performed laparoscopic work). 

All junior trainees had undergone initial training in basic 

laparoscopic skills before starting the MD surgery training 

program by taking part in a mandatory workshop on Basic 

Laparoscopic Skills conducted by the College of Surgeons of 

Sri Lanka. They had assisted for several LA in the initial 

period of training and subsequently performed the procedure 
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Discussion

Surgical training programmes have indicated index 

operations which are mandatory to be performed by trainees 

according to the level of their training. With the development 

of minimally invasive surgery, the necessary skills to perform 

these procedures are vital and it is necessary to select 

operations that are suitable for training the JT. Appendi-

cectomy is a commonly performed procedure in most general 

surgical units, and performing this with minimally invasive 

methods is accepted as a safe procedure. 

To obtain knowledge, skills, and values of the surgical 

profession, the workplace remains the principal site. It is 

believed that the theoretical concept of communities of 

practice can aptly be applied for surgical training [4]. 

Lave and Wenger defined the concept of communities of 

practice in which legitimate peripheral participation is a 

central notion [5]. A newcomer initially doing tasks peripheral 

to a community should get meaningful opportunities to 

interact and learn from the old-timers to be gradually allowed 

to undertake tasks central to the community [6]. It is the JT 

that plays this role initially in the setting of a surgical 

community. JT being a peripheral participant in the surgical 

community at first, gaining opportunities to perform 

meaningful surgical tasks in proportion to his/her ability, 

progressively improves upon developing the knowledge, 

skills, and confidence in surgical procedures. With time, the 

JT will move toward the centre of the community where 

he/she will be allowed to perform the entire surgical 

procedure. This theoretical basis of workplace learning 

applies to our study. 

JT who has taken part in a basic laparoscopic skills workshop 

can be allowed to perform components of a minimally 

invasive procedure under direct supervision. Once confident, 

a procedure such as laparoscopic appendicectomy can be 

allowed to be performed by the JT. This helps the JT to gain 

the necessary skills and more importantly confidence in 

laparoscopic work, without compromising patient safety. 

Our study showed that the outcome of LA done by JT was 

comparable to those done by ST, strengthening the notion that 

LA qualifies as a laparoscopic surgery a JT can be offered to 

perform on their own under senior supervision. 

The prevalence of complicated appendicitis was 21.4% and 

34.7% in this study in JT and ST groups respectively. The 

overall prevalence of complicated appendicitis was 25.6% 

(39/152) which is higher than what had been reported in 

published studies.  Yilmaz M et al showed a complicated 

under the supervision of a consultant. Once confident, junior 

trainees could perform LA independently, with a senior 

trainee (ST) present in the theatre.

The basic demographic data (gender, age), initial 

investigation findings (white cell count, CRP), intraoperative 

findings (degree of inflammation, amount of blood loss, 

operative time), hospital stay, postoperative complications 

and histology of patients who underwent LA during the study 

period were retrospectively gathered and recorded separately 

for JT and ST groups. Ethical clearance was obtained from the 

ethics review committee of the institution. SPSS version 25 

was used for data analysis. The Independent t-test was used 

for quantitative variables and the chi-square test was used for 

qualitative variables. A p-value of less than 0.05 was 

considered statistically significant.

Results

One hundred and three LA were performed by JT while 49 

were performed by ST. There was no statistically significant 

difference between these two groups in terms of age, gender, 

pre-operative inflammatory markers, and time duration from 

onset of symptoms to operation. (Table 1)

There was no significant difference in operative time (71m vs 

68m, p=0.58), conversion rate (12.6% vs 16.3%, p= 0.53) and 

hospital stay (3d vs 3d, p=0.13) between these two groups 

(Table 2). The incidence of abscess formation and perforation 

of the appendix (complicated appendicitis) was 21.4% and 

34.7% in junior and senior trainees' groups respectively, with 

a p-value of 0.079.  

Two incidents of surgical site infection and one case of 

residual abscess were observed in the JT group. Observed 

complications in the ST group were one surgical site infection 

and one paralytic ileus. An inflamed appendix was confirmed 

histologically in 150 cases, while two appendices were not 

inflamed. These non-inflamed appendices were in the JT 

group.

For an unbiased comparison of JT and ST performances, we 

analysed after the exclusion of appendicectomy done for 

patients with complicated appendicitis. Subsequent findings 

showed that there was no statistically significant difference in 

terms of age, gender, pre-operative inflammatory markers, 

and time duration from onset of symptoms to operation 

between these two groups (Table 3). Even after the exclusion 

of surgeries for complicated appendicitis, the cohort with 

surgeries for uncomplicated appendicitis did not show any 

statistically significant difference in operative time, 

conversion rate, days of hospital stay, or postoperative 

complications (Table 4).
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Table 1.  Comparison of basic findings (All appendicectomies – uncomplicated & complicated appendicitis)

03

Table 2.   Operative details (All appendicectomies – uncomplicated & complicated appendicitis)

Table 3.   Comparison of basic findings (After exclusion of appendicectomies for complicated appendicitis )

Table 4.   Operative details (After exclusion of appendicectomies for complicated appendicitis )

WBC- White Blood Cells, CRP- C Reactive Protein

WBC- White Blood Cells, CRP- C Reactive Protein
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In conclusion, our findings are comparable to previously 

published data in terms of complicated appendicitis, 

conversion rates, operative time, hospital stay, and 

postoperative complications. Therefore, we propose that LA 

could safely be performed by the junior surgical trainees, who 

have limited experience in minimal access surgery with 

acceptable outcomes. 

All authors disclose no conflict of interest. The study was conducted

in accordance with the ethical standards of the relevant institutional 

or national ethics committee and the Helsinki Declaration of 1975, as

revised in 2000.
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appendicitis rate of 17% in a study comprising 1642 cases [7]. 

In our study, the ST group's complicated appendicitis rate was 

higher than that for the JT. This is because significantly 

complicated cases when anticipated pre-operatively were 

done by the seniors while the JT was given relatively fewer 

complex cases.

The conversion rate to open was 12.6% versus 16.3% in junior 

versus senior trainees' groups. A study conducted among the 

surgical trainees comprising 115 patients showed a 

conversion rate of 9.2% [8]. Many studies have shown 

conversion rates of LA to be 9%-12% [9].  Our study 

presented a slightly higher conversion rate. This might be due 

to the low threshold to open in complex cases. Even though 

ST had done more complicated cases of appendicectomy, the 

difference in the conversion rate was not statistically 

significant between the two groups in our study. There was 

another study which had compared a surgical resident and an 

experienced surgeon in performing LA, where the conversion 

rates were 7% and 22% respectively with a p-value of 

0.04[10]. The difference had stemmed from the fact that the 

experienced surgeon had performed more complex surgeries.

The mean operative time was 71 minutes and 68 minutes in 

junior and senior trainees' groups respectively. Lapo Bencini 

et al reported a mean operative time of 67 minutes and 60 

minutes by the surgical resident and the experienced surgeon 

respectively [10]. This was comparable with our study. 

Another study indicated a mean operative time of 52 minutes 

which was less than our study [6]. Their trainees had to 

perform a minimum of 25 open cases appendicectomy before 

embarking on LA. On the contrary, our junior trainees did not 

have comparable experience with open appendicectomy 

before performing laparoscopic surgery. A couple of studies 

showed a mean operative time higher than that of our study 

(96 minutes and 102 minutes) [11, 12]. 

Our overall complication rate was 3.9% which was less than 

the published data. Carrasco-Prats M et al showed a 13% 

complication rate in their study comprising 224 cases and 

Martin LC et al published a complication rate of 13.1% (81) 

[9,11]. In our study, the length of hospital stay was three days 

in both groups. This is like the studies of Carrasco-Prats M et 

al. and Mutter et al where the hospital stay was an average of 

4.9 days [9, 13].

In this retrospective study, we were unable to find consistent 

data about BMI of patients, position of the appendix, and 

preoperative abdominal examination findings. As these 

factors also influence the surgery, comparing the JT and ST 

groups based on these parameters would have provided more 

significance to this study. Hence, we consider it as a limitation 

of our study.
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