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Abstract  

Background: Appendiceal stump closure is an important step during a 

laparoscopic appendectomy. The present study attempted to evaluate the ease 

of use and safety of HEM-O-LOK polymer clips compared to Roeder's knot in 

the appendiceal stump closure in patients undergoing laparoscopic 

appendectomy. Materials and Methods: This prospective randomized 

controlled trial was done in the Department of General Surgery, Madurai 

Medical College and Govt. Rajaji Hospital, for one year. A total of 60 patients 

diagnosed with acute appendicitis and undergoing laparoscopic appendectomy 

were enrolled. These patients were divided into groups of 30 each, Group-R, in 

whom the stump closure was done by Roeder's Knot and Group-H, in whom 

Hem-o-lok polymer clips did the stump closure. Result: In the present study, 

53.33% of the patients in group R were females compared to 56%% in group H 

(p=0.796). The mean age in group R (27.0 ± 6.19 years) and group H 

(27.20±11.91 years) were comparable (p=0.935). Group H (53.33%) required a 

lower operative Time (45 to 60 minutes) compared to group R 73.33% of the 

cases required operative time between 61 to 75 minutes. The mean operative 

time is significantly higher in group R (63.07±12.00min) than in group H 

(55.67±9.58min). The mean hospital stay in group R was (3.8 ± 0.80min) and 

in group H was (3.73±0.73min). Conclusion: Appendiceal stump closure with 

Hem-o-Lok clips is advantageous for ease of use and safety. It has less operative 

time than Roeder's knot in appendiceal stump closure during laparoscopic 

appendicectomy.  

 
 

 

INTRODUCTION 
 

Acute appendicitis is one of the most common 

clinical presentations requiring emergent 

intervention. The lifetime incidence of this condition 

is about 8%.[1] People between 10 and 20 years of age 

are the most affected.[2] A male preponderance exists, 

with a male-to-female ratio of 1.4:1 and the overall 

lifetime risk is 8.6% for males and 6.7% for 

females.[3] Obstruction of the lumen is the dominant 

factor for acute appendicitis, and faecoliths are the 

usual cause of obstruction. Other causes of 

obstruction are worms, tumors, lymphoid hyperplasia 

and others.[4-5]  

Since its first description by Fitz in 1886, there have 

been many papers about acute appendicitis, and the 

consequences include perforation.[6] The surgical 

management of appendicitis has recently advanced 

from open techniques to minimally invasive methods 

like laparoscopic and Robotics. The gold standard for 

appendicectomy is Laparoscopic Appendicectomy 

(LA), even for complicated appendicitis. Studies 

have shown that LA has varied advantages.[7]  

Patients undergoing LA experience reduced wound 

infections and required less intra-operative and post-

operative analgesia, a reduced hospital stay, an early 

return of normal bowel function, and a good cosmetic 

tool to avoid large laparotomy scars.[8] Intra-

abdominal abscesses, higher costs and lengthy 

procedure time are some disadvantages. The 

technique of stump closure influences the chances of 

abscess formation.[9] Although the surgical technique 

of laparoscopic appendectomy has been well 

established, concerns and controversy exist regarding 

the closure of the appendiceal stump during surgery, 

which is a key point in the procedure. During 

laparoscopic appendectomy (LA), an important step 

in the procedure is the closure of the appendiceal 
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stump. Post-operative complications can occur from 

its inappropriate closure. The development of 

dangerous occurrences such as enterocutaneous 

fistulas, peritonitis, and sepsis is feared and 

undesirable.[10]  

Several changes to the original procedure with newer 

modalities have been introduced for optimizing and 

controlling the appendiceal stump closure, such as 

ultrasonically activated scalpel, instrument-assisted 

knotting, bipolar coagulation, slipknot tying, metal 

clip, Hem-o-lok clip, endoloop, double endoloop and 

linear endo staplers. Polymeric clips, pre-knotted 

loops and staplers are currently used for stump 

closure. The finest method is not known, and that 

topic is debatable.[11-12]  

Roeder's knot tying is the most commonly used 

procedure for ligating the Appendiceal stump. 

Controversies about the efficacy and safety of these 

novel materials still exist, and the need to evaluate 

this through new research has become important.[13] 

An innovative appliance for appendicular stump 

closure is the Hem-o-Lok clip. Recently, some 

studies have reported the safety of using the Hem-o-

Lok clip to close the appendicular stump. 

Additionally, the safety of using Hem-o-Lok clips for 

the ligation of vessels, ureters, and bile ducts has been 

documented in over 1,000 surgical procedures. Thus, 

it is well known that using Hem-o-Lok clips is safe, 

and its application is easy and fast.[10,12] 

This study was conducted to assess the ease of use 

and safety of Hem-o-Lok clips compared to Roeder's 

knot in the appendiceal stump closure and to compare 

intraoperative and post-operative complications and 

hospital stay among patients undergoing 

laparoscopic appendectomy. 

 

MATERIALS AND METHODS 

 

This prospective randomised control trial was 

conducted on patients diagnosed with appendicitis 

undergoing Laparoscopic appendectomy in the 

General Surgery Department of General Surgery, 

Madurai Medical College, for one year. Institutional 

ethical committee approval and written consent were 

taken before the start of the study. 

The preoperative diagnosis of acute appendicitis was 

confirmed by ultrasound abdomen & pelvis, 

revealing either probe tenderness in the Right Iliac 

Fossa or an aperistaltic, tubular Appendix. The 

patients were divided into two groups: In Group H, 

Hem-o-lok clips were used, and in Group R, Roeder's 

Knot was used. 

Both groups explained the details of the surgical 

procedure & written informed consent was taken. 

The same surgeon performed laparoscopic 

appendectomies. Chromic catgut suture was used to 

carry out Roeder's knot in Group R. The sample size 

of each group was calculated as 30 patients. 

Inclusion criteria: Patients of either sex aged from 18 

to 60 who are diagnosed with uncomplicated  

Appendicitis cases are willing for Laparoscopic 

appendectomy. Ages between 18 to 60 years were 

included.  

Exclusion criteria: Patients with acute perforated 

appendicitis and local or diffuse peritonitis and 

unfit/contraindicated for Laparoscopic Surgeries. 

Patients who refused to participate were excluded. 

The patient was placed in a supine position, 

combined with the Trendelenburg position and left 

lateral position (10–15°, inclined towards the  

surgeon). The surgeon and an assistant stand on the 

left side, and the monitor is on the patient's right side. 

The surgical procedure is performed under general 

anaesthesia. The bladder was decompressed with a 

Foley catheter to avoid injury during the insertion of 

the suprapubic ports.  

Through the umbilicus, a 10mm port was inserted, 

pneumoperitoneum was created & another 10 mm 

port was inserted in the midline lower pelvic region, 

and one 5-mm trocar was inserted in the right lower 

quadrant. After that, the abdominal cavity was 

inspected. The mesoappendix was skeletonized from 

the top to the base using caurtery placed through the 

left lower quadrant port. The base of the appendix 

was then isolated. In group H, Hem-o-lok clips are 

passed through the 10mm port and secured at the base 

of the appendix. Two more clips are placed 5 mm 

apart & a third one is 1cm distal from the two. In 

group R, a Roeder's Knot (Chromic catgut suture) is 

introduced similarly through the same port. The 

appendix is transacted between the ties, leaving two 

loops/clips on the caecal end. After resectioning the 

appendix, it is retrieved through a 10 mm trocar. The 

diagnosis was correlated with the Histopathology 

report. Post-operative management was monitored 

for any complications till discharge from the hospital. 

The skin sutures were removed between  post-

operative days seven to ten. All patients followed up 

for the first two months after surgery. 

Student unpaired t-tests and Chi-square tests were 

used to compare both groups, and a p-value < 0.05 

was accepted as statistical significance. Diagnosis of 

acute appendicitis was based on disease history 

(Right Iliac Fossa pain, vomiting, nausea, anorexia, 

fever) and clinical signs (Mc-Burney's point 

tenderness, Rebound Tenderness), and laboratory 

tests (elevated leukocyte count). 

 

RESULTS 
 

A total of 60 Patients of either sex, aged from 18 to 

60 years, were selected and divided into two equal 

groups Group-H, in which Hem-o-lok clips were 

used and Group-R, in which Roeder's Knot was used. 

Female predominance was reported in both groups. 

The maximum number of patients was reported in the 

age group of 18 to 30 years, with a mean age of 

27±6.2 years in group R and 27.2±27.2 years for 

Group H patients [Table 1]. 
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Table 1: Observation of demographic and other variables of patients in both groups 

Variables Group R Group H p-value by 't-test 

Gender    

Female 16 (53.3%) 17 (56.7%) 
0.796 

Male 14 (46.7%) 13 (43.3%) 

Age Group    

18 to 30 22 (73.3%) 22 (73.3%) 

0.064 
31 to 40 8 (26.7%) 3 (10.0%) 

41 to 50 0 3 (10.0%) 

51 to 60 0 2 (6.7%) 

Mean Age years ± SD 27.0± 6.198 27.20 ±11.915 0.935 

Weight (Kg± SD) 64.40 ±11.40 65.93 ±12.98 0.629 

Height (cm± SD) 151.07± 12.37 154.60 ±15.15 0.327 

Pulse rate(min± SD) 92.80± 17.81 92.30 ±20.632 0.92 

Respiratory rate (min± SD) 14.30± 1.11 14.10 ±1.29 0.525 

Temperature (°C± SD) 99.01 ±1.42 98.99 ±1.59 0.946 

Haemoglobin (g % ± SD) 11.63± 1.47 11.58 ±1.33 0.898 

Urine analysis    

Pus cell 2 (6.7%) 0 
0.150 

No abnormalities 28 (93.3%) 30 (100.0%) 

Appendicitis    

Acute appendicitis 25 (83.33%) 22 (73.3%)  

0.347 Recurrent appendicitis 5 (16.67%) 8 (26.7%) 

 

The mean weight, height, pulse rate, respiratory rate, temperature and haemoglobin were comparable in both 

groups. The pus cells in urine were reported in 2 (6.7%) patients in group R, whereas in Group H, no patients 

were found with pus in urine [Table 2]. 

 

Table 2: Observation of operating time and hospital stay in patients of both groups 

Variables Group R Group H 

Operating time 
(min) 

45 to 60 5 (16.67%) 16 (53.33%) 

61 to 75 22 (73.33%) 12 (40.0%) 

76 to 90 3 (10.0%) 2 (6.67%) 

Hospital stays 

(Days) 

3 7 (23.3%) 11 (36.7%) 

4 11 (36.7%) 9 (30.0%) 

5 10 (33.3%) 7 (23.3%) 

6 1 (3.3%) 1 (3.3%) 

7 1 (3.3%) 2 (6.7%) 

 

The incidences of acute appendicitis were higher in Group R 25 (83.3%) than in Group H, with 22 (73.3%) 

patients. The hospital stay and operating time were also higher in Group R patients than in Group H patients. The 

intraoperative and post-operative complications were similar in both Groups [Table 3]. 

 

Table 3: Observations of intra-operative and post-operative complications in patients of both groups 

 Group R Group H 

Intra-operative complications 
Observation 

N (%) 

Subcutaneous emphysema 1 (3.3%) 1 (3.3%) 

Absent 29 (96.7%) 29 (96.7%) 

p-value 0.754 

Post-operative complications   

Abdominal pain 3 (10.0%) 3 (10.0%) 

p-value 1.000 

Surgical site infection 2 (6.7%) 4 (13.3%) 

p-value 0.389 

Absent 25 (83.3%) 23 (76.7%) 

 

DISCUSSION 
 

A total of 60 patients diagnosed with acute, chronic, 

or recurrent appendicitis scheduled for laparoscopic 

appendectomy were studied. Based on the method of 

appendiceal stump closure, these patients were 

divided into groups of 30 each by COIN TOSE 

METHOD as GROUP R (Patients underwent 

appendiceal stump closure with Roeder's Knot) and 

GROUP H (Patients underwent appendiceal stump 

closure using Hem-o-lok clips). The patients were 

evaluated for operative time, intra-operative and 

post-operative complications, hospital stay and 

follow-up period. 

In the present study frequency of females was slightly 

high in both groups. In group R, 53.33% of the 

patients were females; in group H, 80 females 
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constituted 56.7%. The female-to-male ratio in group 

R was 1.14:1 compared to 1.50:1. In group H. 

Though the appendix was common among females in 

both groups, the difference was statistically 

insignificant (p=0.796).  

The incidence of appendicitis gradually rises from 

birth, peaks in the late teen years, and gradually 

declines in the geriatric years.[14] In this study, the 

commonest age group was 18 to 30 years in group R 

(73.3%) and group H (73.3%) (p=0.064). The mean 

age in group R (27.0 ± 6.19 years) and group H (27.20 

±11.95 years) were comparable (p=0.935). These 

findings suggest that most patients who presented 

with appendicitis were young. Most earlier studies 

28,31in the literature have observed that appendicitis 

is common in the younger age group.[15] 

Overall the demographic characteristics of the study 

population were comparable in group R and group H 

(p>0.050). Further, the history of associated illness 

(including diabetes mellitus, hypertension and 

previous surgery), clinical signs (guarding, rebound 

tenderness, and Rovsing's sign) and symptoms 

(including fever, pain migration to RIF, anorexia, 

nausea and vomiting) did not differ significantly in 

groups R and group H (p>0.050). The comparison of 

anthropometric variables (Height and weight), vitals 

(pulse rate, respiratory rate, temperature) and 

haemoglobin levels and urine analysis were also 

comparable. The majority of patients in group R 

(83.33%) and group H (73.3%) were diagnosed to 

have acute appendicitis (p>0.050). 

An important step to avoid post-operative infectious 

complications is appendiceal stump closure. 

Endoloops, endoclips and endo staplers are used for 

this procedure. With each method having its 

advantages and disadvantages, various methods are 

being studied and tried for the same. 

Any one of the methods cannot be preferred as the 

literature is mixed in this context. There are many 

studies where staplers are compared to endoloops. In 

two reviews, routine use of endostapler is preferred, 

especially in the case of an inflamed appendix base, 

because complications were lesser compared to 

endoloops.[16-17] In contrast, endoloops were 

considered superior because of complication rates 

compared to staplers. Still, much lower costs in 

another review, consisting of five RCTs having 622 

patients.11 Longer operation time associated with 

endoloops led to higher costs in these studies. Also, 

placement and tightening the loop around the 

appendiceal base experience are required, and this 

can be counted as a disadvantage.[18] 

More than 20 years ago, the use of endoclips for 

appendicular stump closure was described. Despite 

this, it is less investigated and less commonly used. 

The diameter of the appendix base and the severity of 

inflammation limits the use of the endoclips. Clips 

can be used safely to close the appendiceal base in 

selected cases shown in small studies.[9] 

In the present study, a significantly higher number of 

patients in group H (53.33%) had lower operative 

times, that is, 45 to 60 minutes, compared to group R 

as the majority of the patients, i.e. (73.33%) had 

operative time between 61 to 75 minutes (p<0.05). 

These findings suggest that appendiceal stump 

closure during laparoscopic appendectomy requires 

significantly lower operative time using Hem-o-lok 

clips compared to Roeder's knot. Large cohort studies 

reported shorter operation times when endostaplers 

were used (51.7 to 58 min) compared to endoloops 

(53.4 to 60 min). Findings of the present study were 

also comparable when metal clips were used instead 

of intracorporal knotting techniques in two recent 

small randomized trials with shorter operative time. 

In several studies, polymeric non-metal clips have 

been used, resulting in reduced costs, shorter 

operation times and comparable complication rates. 

The optimal device for appendiceal stump closure 

should offer maximum patient safety and result in a 

safe stump closure with a low rate of complications. 

In this study, 3.33% of the patients in group H and 

3.33% in Group R had intraoperative complications 

of SE (Subcutaneous Emphysema). However, this 

difference was statistically not significant (p=0.300). 

Post operatively, in Group H, complications of AP 

(Abdominal Pain) were noted in 10%, while in group 

R, 16.67%. Though the frequency of post-operative 

complications in group R is high, the difference was 

statistically insignificant (p=0.754). These findings 

suggest that the frequency of intraoperative and post-

operative complications is less likely using Hem-o-

lok clips. But comparable with appendiceal stump 

closure with Roeder's knot. 

Only a few studies are available on polymer or metal 

clips for appendix stump closure. The rate of intra-

abdominal Abscess in these studies ranges from 1% 

to 1.6%. 9 Recently, two randomized trials found 

comparable complication rates when clips were used 

instead of intracorporeal knotting techniques.[19] 

In the present study, the mean operative time is 

significantly high in group R (63.07±12.00min) 

compared to group H (55.67±9.58min) with a p-value 

of (p=0.011), which is statistically significant. The 

mean hospital stay in group R was (3.8 ± 0.80min), 

and in group H was (3.73±0.73min) with a p-value of 

(p=0.725) with no significance statistically. 

However, the mean follow period in both groups was 

two months. The 2 to 5.9 days was the median 

hospital stay found in other recent studies, with no 

significant differences between the different methods 

of appendiceal stump closure.[18, 20] 

Overall the result of this study suggests that Hem-o-

lok clips are safe, and they shorten the operative time 

and simplify the procedure. Thus the Hem-o-lok clips 

can be a useful alternative to Roeder's knot for 

appendiceal stump closure. However, this study's 

limitation is that the follow-up period was 

insufficient to discuss the long-term side effects of 

Hem-o-lok clips. 
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CONCLUSION 
 

The present study concluded that Hem-o-lok clips 

were safe and easy to apply compared to Roeder's 

knot tying. Moreover, Hem-o-lok clips also require 

less operative time than Roeder's knot. 
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