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Safety and Efficacy of Nonabsorbable Hem-o-lok Polymer
Clips for Laparoscopic Appendiceal Stump Closure in
Acute Appendicitis
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Abstract

Background: Adequate closure of the appendiceal stump is
vital to minimize intraabdominal complications and surgical
site infections in laparoscopic appendectomy. There are
various techniques for the closure of base of the appendix
while performing a laparoscopic appendectomy like
endoloop, extracorporeal (Roeder’s knot) or intracorporeal
knotting, clips and endo stapler.

Objective: To assess the safety and efficacy of nonabsorbable
hem-o-lock polymer clips for laparoscopic appendiceal stump
closure in acute appendicitis.

Methodology: This is a descriptive observational study carried
out at Brahmanbaria Medical College Hospital from
January 2017 to August 2023. Patients, who underwent
laparoscopic appendectomy with nonabsorbable hem-o-lok
polymer clips appendiceal stump closure, were included in
the study. Data on patients’ demography, intraoperative and
postoperative complications, operative time and hospital stay
were collected for statistical analysis.

Introduction:

Acute appendicitis is the most common cause of
intraabdominal surgical emergency.! Hence
appendectomy is the most common surgical procedure
performed in the department of surgery globally.?> It is
usually the first procedure performed by a resident to
learn surgery.* Laparoscopic appendectomy was first

Result: A total of 42 patients who underwent laparoscopic
appendectomy with nonabsorbable hem-o-lok polymer clips
stump closure, were included in this study. Among them
62% were female and 38% male. Mean age was 23+4.042
years. The mean operative time was 38.40+8.709 minutes.
Mean hospital stay was 2.5+0.707 days. No major
intraoperative and postoperative complications observed.

Conclusion: The use of nonabsorbable hem-o-lock polymer
clips for the closure of appendiceal stump in laparoscopic
appendectomy is feasible, safe, fast and effective technique.
Due to simplicity of the technique it may be a useful alternative
to the other methods of laparoscopic appendiceal stump
closure.
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described 30 years ago.> With the advancing cutting
edge technology laparoscopic appendectomy has
become an established surgical technique which offers
better cosmesis, less pain, faster recovery and earlier
return to work.%8 The laparoscopic technique is usually
preferred in cases of diagnostic uncertainty, female and
obese patients.*%-11
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One of the most important steps in appendectomy is
the adequate closure of appendiceal stump. There are
various techniques used to secure the appendix base
while performing laparoscopic appendectomy —
extracorporeal knotting, intracorporeal knotting,
endoloop, endo stapler, metallic clips and hem-o-lok
polymer clips. These techniques have been compared
in many prospective and retrospective studies without
reaching a consensus for prioritizing one particular
technique over the other.!2-25 Experienced surgeons
usually prefer intracorporeal or extracorporeal knotting
to secure the appendiceal stump and consider those
safer in cases of inflamed and friable bases of the
appendix.2027 Laparoscopic appendectomy with hem-
o-lok polymer clips stump closure technique on the
other hand save operative times as it is easy to apply
and have lesser learning curve issues.?%-28 The use of
metallic clip in the closure of appendiceal base was
described by Cristalli et al for the first time in 1991.2°
Application of metallic or polymeric clip is an easier
time saving alternative to close the base of the appendix
in laparoscopic appendectomy. 23

This study was conducted to assess the safety and
efficacy of nonabsorbable hem-o-lock polymer clips in
laparoscopic appendiceal stump closure in acute
appendicitis.

Materials and Methods

This is a descriptive observational study carried out
from January 2017 to August 2023, at Brahmanbaria
Medical College Hospital. Informed written consent was
taken from all the patients after explaining the risks,

benefit and alternatives of the procedure.

A total of 42 patients who underwent laparoscopic
appendectomy with nonabsorbable hem-o-lok polymer
clips appendiceal stump closure, were included in this
study. Patients were diagnosed as having acute
appendicitis on the basis of clinical findings, ultrasound
scan, and laboratory results and Alvarado scoring was
done. Two patients were evaluated with CT scan of

abdomen.

34

Inclusion criteria: All patients who were diagnosed as
cases of acute appendicitis with Alvarado score e” 6

were included in this study.

Exclusion criteria: Patients diagnosed as cases of acute
appendicitis but having diffuse peritonitis, gangrenous
and friable appendix base, diameter of the base of the
appendix > 10 mm, evidence of pelvic inflammatory disease
and appendicular lump were excluded from the study.

All patients were operated by a group of surgeons
having different level of experience in laparoscopic
surgery. Variables considered in this study were-
patients’ demography, operative time, intraoperative
findings,

intraoperative and postoperative

complications and hospital stay. Data of the patients
were collected by the residents and surgeons for

statistical analysis. Follow up period was six months.

Surgical Technique

After establishing diagnosis, written informed consent
was taken from all patients. Then patients were given
general anesthesia with ETT and put in trendelenburg
position with right side tilted slightly up. Inj ceftriaxone
1 gm I/V was given at the time of induction of anesthesia
and the skin was prepared with10%povidone iodine
solution in all cases. Three ports were used in all cases.
Initial entry in to abdominal cavity was achieved by
direct trocar insertion (DTI) method in 34 cases and
open Hasson technique in eight cases through a 12 mm
(aprox) infraumbilical incision and pneumoperitoneum
created. 10 mm infraumbilical port was used for camera.
Two other ports —one Smm port in right lower quadrant
and one 10 mm port in left lower quadrant, were made.
Initial laparoscopy was done and intraoperative
diagnosis was established. All seropurulent collections
were sucked out. Then the inflamed appendix was
released from surrounding tissues and structures and
held hanging with grasping forceps under clear vision.
The base of appendix was then cleared off by dissecting
away the meso-appendix with appendicular artery which
was negotiated with laparoscopic bipolar vessel sealing
technology in maximum cases and monopolar diathermy
or metallic clips in few cases. Then two nonabsorbable
hem-o-lok polymer clips of large (L) size were applied
close to the base of the appendix apposing each other
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and one metallic clip was applied 8-10 mm away from the
polymer clips. Then the appendix was amputated
between the distal hem-o-lok polymer and metallic clips.
In eight cases, single nonabsorbable hem-o-lok clip was
applied at the base of the appendix and appendix was
amputated between metallic and hem-o-lok clips.
Exposed mucosa of the appendix base was electro
fulgurated with monopolar diathermy. Excised appendix
was retrieved through 10 mm left lower quadrant port.

Figure 1: Twwvo Hem-o-lok clips and one metallic clip
were deployed at the base of the appendix

Figure 2: Appendix was cut between the distal hem-o-
lock and metallic clips

Severely inflamed appendix and inflamed appendix with
segmental gangrene were retrieved with modified
endobag made from surgical glove.

Normal saline irrigation of around 250 ml was given and
sucked out in the cases of segmental gangrenous
appendicitis with purulent collection in the RIF. Pelvic
drains were kept in six patients as there was oozing from
raw surface of marked adhesiolysis. Final laparoscopy
was done in all cases and found all right. Skin incisions
were closed using 2-0 vicryl suture. Inj Ceftriaxone 1 gm
I/V bid and Inj Metronidazole 500mg tds for 24 hours
was given and then switched over to oral cefixime 200mg
bid and metronidazole 500 mg tds for 3 to 5 days more as
deemed necessary. Patients were discharged on 2" to
5t POD and called for follow up. Stitches were removed
on 8th POD.

Result:

A total of 42 patients of either sex, who underwent
Laparoscopic appendectomy with nonabsorbable hem-
o-lok polymer clips appendiceal stump closure were
included in this study.

Table-1
Patient’s age, operative time and hospital
stay (n=42)

Variables Value Range
Age (Years) Mean 23+4.042 years 18-35 years
Operative time Mean 38.40+8.709 25-60
(Minute) minutes minutes
Hospital stay Mean 2.5 £0.707 2-5 days
(Days) days

Fig 3 showed the sex distribution of patients in this
study. This study comprises 16 (38%) male and 26 (62%)
female patients. Male female ratio was 1:1.6.

N

Male

F |
emale 38%

62% !

Figure 3: Sex distribution of patients (n=42)
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Table-II

Intraoperative findings (n=42)

Findings Frequency Percentage (%)
Acute catarrhal Appendicitis 10 23.81
Acute suppurative appendicitis 23 54.76
Acute appendicitis with distal segmental gangrene 03 07.15
Acute gangrenous (distal segmental) appendicitis with perforation 02 04.76
Ruptured right ovarian cyst with normal appendix 02 04.76
Appendicitis with marked adhesions in RIF 02 04.76
Total 2 100.00

Table-I1T

Intraoperative complications

Complications Frequency Percentage (%)
Hemorrhage in RIF 02 476
Visceral injury (bowel and others) nil 00
Vascular injury nil 00
Peritoneal drainage 06 14.28
Conversion to open nil 00

Table-IV

Postoperative Complications (n=42)

Variables Frequency Percentage (%)
Intraabdominal abscess nil 00

Postoperative ileus 1 2.38

Superficial wound infection (port site) 1 2.38

Stump blowout/Faecal fistula nil 00

Readmission and reoperation nil 00

Clip migration nil 00

Mortality nil 00

Total (1] 4.76

Discussion: curve, expensive instruments and the need of technical

The safety and efficacy of laparoscopic appendectomy
compared with open appendectomy for the management
of acute appendicitis have been demonstrated in the
multiple studies. 8-11:1 Advantages of laparoscopic
appendectomy over open appendectomy are clear;
mitigation of diagnostic uncertainty in female and obese
patients, better visualization of peritoneal cavity, less
pain, faster recovery and better cosmetic results. ' But
at the same time it is associated with longer learning

36

expertise 20 Closure of appendix base is a decisive step
in the incidence of post-operative intraabdominal
infections, fecal fistula formation and surgical site
infection both in cases of open and laparoscopic
appendectomies -especially in cases of perforated and
gangrenous appendicitis. !0 11> 26

In this Study, maximum no of cases were acute
suppurative appendicitis, 23 (54.76%) followed by acute
catarrhal appendicitis 10 (23.81%). Acute appendicitis
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with distal segmental gangrene with or without
perforation were found in two (4.76%) and in three
(7.15%) patients respectively. However bases of these
gangrenous appendices were found healthy and
polymeric clips could be applied. In two female patients
(4.76%), ruptured right ovarian cyst with normal
appendix was found. Here are the advantages of
laparoscopic appendectomy over open appendectomy
in cases of female patients. For this reason laparoscopic
appendectomy is preferred in female patients of child
bearing age, obese and in patients with diagnostic
uncertainity.-!!

The use of non-absorbable hem-o-lok polymer clips for
the laparoscopic closure of the appendix stump was
first reported by Hanssen et al and Delibegoviz et al.!824
Polymeric clips are made of nonconductive, inert,
nonabsorbable material and are capable of securing
vessels and tissue bundles up to 16 mm in thickness.
The polymer clips have a hinged locking mechanism
with integrated teeth, which prevent slippage once
engaged. As the polymer clips are nonconductive, it is
safe to use electrocautery near the clip without the risk
of transmitting current. In this series, nonabsorbable
hem-o-lok polymer clips were used in double at the base
of the appendix having diameter d”” 10 mm in 34 (80.95%)
cases like other studies.!® 1926 Single nonabsorbable
hem-o-lok polymer clip was used in eight (19.05%)
cases consisted with other prospective study.?’
Though single clip was used to close the appendiceal
stump in eight (19.05%) cases but no difference in terms
of surgical outcome observed in this series.

Important variables considered in this study were-
intraoperative and postoperative complications,
operative time and hospital stay. Mean operative time
taken in this series was 38.40+8.709 minutes (range 25-
60 minutes) which is comparable to other studies.'® 1°-
30" No major visceral, vascular or other intraoperative
complications encountered in this series except
moderate hemorrhage in the RIF encountered in two
(4.76%) patients during dissection of marked adhesions
in the vicinity. Pelvic drains were kept in six patients
(14.28%) for peritoneal drainage due to oozing from
large raw surface of extensive adhesiolysis, which is
comparable to other study.!'®

Postoperative complication rate was 4.76% in this series
comparable to other studies.!*23 One patient (2.38%)

developed superficial wound infection in the
infraumbilical port site and managed with regular
dressing and antibiotic. Reinke et al reported 4% suture
abscess in the umbilical port site in their study.!® No
incidence of post operative intra abdominal abscess
and faecal fistula formation observed in this series.
Krisher et al and Gupta et al in their study reported intra
abdominal abscess 6.4% and 1.4% respectively.3!-32
Gomes et al in their study reported 5.08% intraabdominal
infections.??2  One (2.38%) patient in this series,
developed post operative paralytic ileus as he had ample
purulent collection in RIF due to severely inflamed
appendix with distal segmental gangrene and
perforation. However paralytic ileus in this patient was
subsided on 3" POD with conservative treatment.
Gonenc et al in their study have reported 1.6% incidence
of paralytic ileus.?> Beldi et al in their retrospective
review have reported an ileus rate of 0.7% with stapler
closure and 0.5% with endoloops.?® Mean hospital stay
was 2.5+0.707 days, the range being 2-5 days in this
series, which is comparable to other studies.!®?*

Clip migration is the most commonly reported
complication in the literature in cases of laparoscopic
cholecystectomy and radical prostatectomy, though it
has not been reported after laparoscopic
appendectomy.!6-33-34 Other theoretical complications
related particularly to this technique include chronic
pain, or foreign body granulomas, due to the
nonabsorbable nature of the hemo-o-lok polymer
clips.'® We did not observed any such complications
with the nonabsorbale polymer clips within six months
follow up period in this series. 4 (9.5%) patient identified
PID during intra-operative time and cooperation of the
Department of Obstetric & Gynaecology was taken for
further follow-up.

Limitations of this study

The most important limitation of this study was its small
sample size. However the sample size is comparable to
other studies. 1% 26-3% another limitation of this study is
short duration of follow up of six months only. There
were complications like clip migration which might have
been observed if the follow up time was long.

Recommendation

A further prospective comparative study incorporating
more patients in the study sample and long of follow up
time is required to reach a consensus for prioritizing
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polymeric clip appendiceal stump closure technique over
the others in terms of safety, efficacy and cost.

Conclusion:

The use of nonabsorbable hem-o-lock polymer clips for
the closure of appendiceal stump in laparoscopic
appendectomy is feasible, safe, fast and effective
technique. Due to simplicity of the technique this may
be a useful alternative to the other methods of
appendiceal stump closure in laparoscopic
appendectomy, especially by the surgeons who are in
learning phase of laparoscopic surgery. Cooperation of
others department like Obstetric & Gynaecology is
undeniable for female patient who had dual pathology
like PID.

Conflict of interest: None
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