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KABSTRACT

Background: Appendectomy is the most commonly performed surgical procedure for patients. To
examine the safety, complications, and cost-effectiveness of the instrumental tie, ligaclip and
endoloop procedures have been used for the closure of the appendix stump. The objective of this
study was to analyze the clinical outcomes, as well as to compare the effectiveness of the
endoloop, instrumental tie, and ligaclip in laparoscopic appendectomy procedures.

Methods: The Sir Syed Medical College Hospital, Karachi was the center of this Randomized Control
Study, from June 2020 to December 2020. Acute appendicitis patients (n=120) having age 7-85
years were categorized into three groups: A, B, and C. Ligaclips were applied to those in Group A,
Insfrumental Tie to Group B, and Endolope was applied to Group C patients. Each group consisted
of 40 participants. The Kolmogorov Smirnov test was used to determine the variables for normal
distribution. The Chi-square test was used to measure the association between the duration of
surgery and hospital stay.

Results: The statistical significance (p<0.05) of the relationship between the length of hospital stay
and the duration of surgery had been established. The ligaclip demonstrates the shortest hospital
stay of 2-3 days and the shortest operation time of 50-60 minutes, whereas the instrumental tie
displayed the longest operation time of 72-75 minutes and the longest hospital stay of 4-5 days.

Conclusion: Ligaclip application of the appendiceal base showed statistically significant outcomes
(p=0.00) regarding technical comfort, cost-effectiveness and operating fime compared to
endoloop and surgical tie applications.
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INTRODUCTION

Laparoscopic appendectomy, the most advanced
method is less invasive and mostly preferred
nowadays. There are various techniques; however,
the surgeons are comparing the outcomes and

effectiveness of instrumental ftie, ligaclip and
endoloop because these are more frequently used
techniques in various tertiary hospital setups. In this
setup, clinicians have witnessed the advantages
and disadvantages of all these techniques'. In
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contrast  with  open  medical procedure,
laparoscopy has various benefits, including
diminished postoperative agony, a more limited
clinic stays, a speedier recuperation, and a
diminished pace of wound disease. Even though
laparoscopy relates to longer activity periods and
more noteworthy activity costs, it is more useful and
practical than opening a medical procedure for
complexing an infected appendix when performed
by qualified specialists. In any case, it is the best
option for careful freatment and is shown especially
in stout patfients, old individuals, and those with
critical comorbidities*?.

Various investigations have been directed on the
aftached stump conclusion because of the
assortment of accessible strategies: endoligature
(counting performed stfitch circles (endo-circles)
and intracorporeal hitch tying stitches), bipolar
coagulation, endoscopic straight cutting staplers,
radiofrequency, ultrasonic vibrations, metal clasps
or polymer cuts®¢. While figuring out which way to
deal with the use, two basic elements should be
thought of patient wellbeing and monetary
expense. The previous alludes with the impacts of
delayed sedation because of expanded usable
time, iatrogenic injury, and reoperations for the
deficient conclusion (e.g., stapler breakdown,
circle disappointment, cut dislodgement), while the
last refers to equipment costs per mediation and
the expenses of longer methods (essentially
decreased time for different tasks), delayed
medical clinic stay, and cost of artful disease.
Although, different examinations have been
distributed contrasting the expenses and clinical
results of these methodologies, this one is significant
because it investigates four significant techniques
for affixed stump conclusion in a randomized
clinical four-arm preliminary>7-?.

Endoligatures of a few assortments can be utilized
tfo close the aftached stump, including an
endoloop, an infracorporeal tie, or a Roeder circle.
The sort chosen is confrolled by the specialist's
craving. Concerning the utilization of a solitary
ligature versus two ligatures, contemplates
discovered no genuinely huge distinction in the rate
of postoperative confusions between the two
choices; as it may be that the proof given by these
investigations was of bad quality, as none of them
incorporated infto a randomized preliminary.
Delibegovi and Mehmedovic utilized a solitary
Vicryl circle ligature at the base and another at the
distal end, which is then taken out using the
appendix®?1°,

There was a critical contrast in regards to careful
fime and base conclusion time in the favor of liga
cuts (LIGACLIP Multi-Patient Clip Appliers are
planned with grooves within jaw surfaces of the
applier to increment injaw cut security). As
mentioned earlier, all techniques have some
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advantages and disadvantages with ligaclips we
have seen less number of complications and lesser
hospital stay postoperatively with better patient
comfort and satisfaction however; some studies
reported in the favor of endoloop compared to
other techniques' 2. Therefore, the objective of this
study was to analyze the clinical outcomes, as well
as to compare the effectiveness of the procedures
like endoloop, instrumental tie, and ligaclip in
laparoscopic appendectomy.

METHODS

The simple randomized sampling was used in the
study from June 2020 to December 2020. The Sir Syed
Medical College Hospital, Karachi was the center of
this Study. Acute appendicitis patients (n=120) were
categorized into three groups: A, B, and C (n=40
each). The ethics approval was obtained from the Sir
Syed Medical College and Hospital. The inclusion
criteria involved both genders with ASA1/ASA2 and
interval appendectomy. Age criteria were 7 to 85
years with all lap appendectomies. However, exclu-
sion criteria involved peritonitis, appendicular abscess,
patient refusal to laparoscopy procedure, lap
converted to open, postoperative risk factors (ASA 3
and 4) and cecal/ appendiceal mass.

The demographic data of patients (age, gender, BMI
(body mass index) were acquired from their medical
records after taking informed consent. The duration of
the procedure, the use of drains, and the length of
hospital stay were all recorded. Patients were
contacted one week after surgery for a follow-up
appointment. The study examined early (30 days)
postoperative complicatfions. Acute appendicitis
patients are classified into three groups: A, B, and C.
ligaclips were applied to group A, the instrumental tie
was applied to group B, and endoloop was applied
to group C. The outcomes were quantified using the
surgical time for each procedure and the length of
stay in the hospital.

All procedures were carried out under general
anesthetic. The monitor was positioned to the right
of the patient, while the surgical feam, comprising
the operating surgeon and camera assistant, stood
to the left of the patient. Each patient received a
Foley catheter, which was withdrawn after the
operation. The initial incision of the first port initiated
the operational time.

Three ports were used to perform laparoscopic
appendectomy. In patients with no prior abdominal
surgery, a blind (Veress needle) or open (Hasson)
approach was used to introduce an infraumbilical
10 mm port. The abdomen was explored using a 30°
(degrees) laparoscope. The patients were placed
in a slight tfrendelenburg position and then left
decubitus. A second 10 mm port was infroduced
under direct vision from the left iliac fossa, and a
third 5 mm hole was infroduced above the pubis.
The appendix was identified and deflammatory
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adhesions were removed. LigaSure™ was used to
separate the mesoappendix (LigaSure™, Vessel
Sedaling System, Covidien, MA, USA).

A single non-absorbable polymeric Hem-o-lok®
(Teleflex Medical; New York City, USA) clip or
ENDOLOOP® Ligature was used to secure the
appendiceal foundation (ETHICON; New Jersey,
USA). LigaSure was used to separate the appendix
right above the ligature. The appendix was
extracted from the port in the left lower quadrant
and placed either entirely within the port or in @
surgical glove, depending on the appendix’s
diameter. Following their removal, the diameters of
the appendix specimens were reported. The entire
abdomen was  thoroughly inspected  for
infra-abdominal fluid and forcefully irigated.
Following bleeding control, the right lower quadrant
was drained using a Jackson-Pratft drain and the
port sites were closed. Operating time was halted
after the conclusion of the last port site closure?’.

At the time of anesthetic induction, all patients

received a single dose of broad-spectrum
infravenous antibiotic. Antibiotic administration
postoperatively was determined by operational
findings and postoperative  sequelae. The
descriptive stafistics number (n), percentage,
mean, and standard deviafion were utilized fo
evaluate the data. The Kolmogorov Smirnov test
was used to determine the variables’ normal
distribution. The Chi-square test was used to
measure the association between the duratfion of
surgery and hospital stay. SPSS software was used to
conduct the analyses and a significance level of
p=0.05 with a 95% confidence interval was
considered statistically significant.

RESULTS

The total 120 numbers of patients, with 40 of the
patients fo each surgeon. The study was designed
by 3 surgeons and each surgeon had patients with
all three techniques including: Ligaclip, Instrumental
tie and Endoloop. The recorded BMI of males and
females as shown below (Figure 1):
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Figure 1: Correlation of gender with BMI of the patients.

The statistical measures of demographics of all the included participants were recorded and aligned as shown

below in Table 1.

Table 1: Demographic characteristics of patients.

Demographic Characteristics Ligaclip Endoloop Instrumental Tie p-Value
n (%) n (%) n (%)
Age (years) (Mean +SD) 39.2£54SD 42.5 +595D 43.7 £6.3SD 0.452
Gender (M: F) 22:18 23:17 25:15 0.429
BMI (Mean +SD) 26.3 +4.55D 24.6 £3.9SD 278 £4.4SD 0.786
Height (cm) (Mean +SD) 167 £7.1SD 164+6.7SD 169 £6.55D 0.341
Weight (kg) (Mean £SD) 85.7 £7.6SD 78.3 £6.85D 83.5 £7.4SD 0.442
Hypertension (No. of Patients) 14(35%) 16(40%) 17(42.5%) 0.974
Diabetes (No. of Patients) 12(30%) 14(35%) 13(32.5%) 0.546
Smoking (No. of Patients) 19 (47.5%) 17 (42.5%) 20(50%) 0.528
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The results reported that patients with group A had
minimal hospital stay postoperatively with better
patient compliance however, patients with group C
had good patient satisfaction with slightly higher

Table 2: Surgical outcomes of the study.

Usmani et al.

expenses comparatively than group A. On the
other hand, group B showed poor outcomes
compared to the other two groups. Group B had a
longer operative time (Table 2).

Variables Ligaclip Endoloop Instrumental Tie p-Value
Duration of Surgery(minutes) 50-60 60-63 72-75 <0.001
Closing time of cystic duct and artery 63412 78415 82 +1.6 <0.001
(minutes) (mean +SD)

Length of Hospital Stay (days) 2-3 3-4 4-5 <0.001
Drainage (n) 33 30 32 <0.561
Complications (n) 2 2 <0.867

60-£3mins |

72.75mins |

Duration.Surgery

2-3days

Simple Histogram of Duration.Surgery by Hospital.stay

3-4days
Hospital.stay

4-5days

Figure 2: Duration of surgery and length of hospital stay of the patients.

The above graph depicted the least operation fime
and hospital stay with Group A (ligaclip) in, Group C
(endoloop) with slightly greater operation time and
highest hospital stay, while Group B (instrumental
fie) had the highest operation time and 3-4 days of
hospital stay. The p-value of Kolmogorov and
Shapiro-Wilk was less than 0.05 hence; the research

further proceeded for the parametric tesfing.
Chi-Square was performed to assess the association
between length of stay and duration of surgery. The
demonstrated p-value suggested that there could
be a significant association between the variables
statistically (Table 3).

Table 3: Association between the length of hospital stay and duration of surgery.

Chi-Square Tests

] Value Asymptotic Significance (2-sided)
Pearson Chi-Square
240.000¢ 0.000
Likelihood Ratio 263.667 0.000
Linear-by-Linear Associafion 119.000 0.000
N of Valid Cases 120

a. 0 cells (0.0%) have an expected countless than 5. The minimum expected countis 13.33.
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DISCUSSION

The most exceptional strategy for a laparoscopic
appendectomy is less intrusive. That implies its
management without an enormous cut. Overall,
from 1 to 3 little cuts are made with a long, slender
cylinder called a laparoscope is placed into one of
the cuts. It has a minuscule camcorder and careful
devices. The specialist takes a gander at a TV
screen to see inside patient’'s mid-region and
directs the devices'.

The reference section is eliminated through one of the
enfry points. These days, specidlists have different
strategies to close the foundation of the reference
section considering numerous variables, which
incorporates insignificant intricacies, better security
and less medical clinic stay. A sufficient conclusion of
the appendiceal stump is fundamental fo limit
infra-stomach and careful site contaminations. There
are different methods for the conclusion of the base
of the index while carmrying out a laparoscopic
appendectomy like endoloop, tying, clasps and
staplers'.

In the current study, Endoloop Ligature, Instrumental
fie and ligaclips were considerably observed based
on their utilization in laparoscopic appendectomy.
There was a huge distinction regarding to time
management and base conclusion time of liga cuts.
All strategies employ a few benefits and impediments
identified with the actual material or the technique.
Safety, application solace, unfamiliar body effects of
the materials and working time, are the central
subjects characterizing the assortment of the
strategies. The ideal technique would be the quickest
and most secure approach to close the foundation of
the index related with no drawn-out entfanglement!s.

The surgeons had seen the ligaclips diminish time in
the hospital setup and consider this as an
economically valuable and easy option to broadly
use endoloop and surgical tie. The incidence of
complications post laparoscopic appendectomy
with ligaclip was lesser than with the other two
techniques. A study reported that endoloop can be
securely selected and must be the chosen modality in
assessing the stump, particularly for lower-level
appendix infection but for complicated appendicitis,
the results can vary's.

Delibegovi¢ and Mehmedovic previously investi-
gated the tissue reactions of polymeric Hem-o-lok
clips and endoloops in the gut using a rat model.
The study'’s findings indicated that both equipments
had a satisfactory degree of reaction of foreign
objects and that the polymeric clips had a litfle
lower degree of tissue reaction than endo-loops?.
Moreover, Hanssen et al. discovered that the usage
of polymeric clips is safe and effective, with an
emphasis on cost effectiveness®.
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Hue et al. published another study in which they
compared the endoloop ligature to a polymeric
ligaclip in LA. The investigators discovered no
considerable differentiation statistically in the feasi-
bility and safety of the procedure between these
two approaches'. Unfortunately, the time during
the surgery, which was observed shorter in the inves-
tigation, was not analyzed in this research. The
findings indicated that polymeric clip applications
outperformed conventfional clip applications in
terms of technical comfort and operational time.
Further clinical investigations, particularly on the
long-standing security of this approach, are
required to obtain a definitive ending'.

Laparoscopic appendectomy is becoming more
common than open appendectomy because it
offers benefits such as a shorter hospital stay,
quicker healing, less pain, and a higher quality of
life. This procedure’'s most important stage is
appendix stump closure. Although, some surgeons
utilize solely coagulation devices to close stumps,
most  surgeons are still  hesitant  because
complications such as an infra-abdominal abscess
can occur because of stump leakage'®.

In an open appendectomy, the stump can be
simply fixed with a simple knot or purse-string suture
in more difficult instances'. There are numerous
ways for securing the stump in LA, including infra- or
extracorporeal simple ties, endoloops, metal or
polymeric clips, and endo-staplers. There have
been studies comparing these procedures, though
none have yet compared hand-made extracorpo-
real knotting with polymeric clips?.

Strzatka et al. with 307 laparoscopic appendecto-
my patients, compared metal clips, sufures, and
endo-staplers, and found no statistical difference in
complications between the three procedures''.
Matyja et al. also assessed all three procedures,
found no differences between them, stafing that
endoscopic staplers are more expensive, and
should only be used if other methods fail fo close
the stump'2.

One of the current study’s weaknesses is that both
investigations are retrospective. Endoloops, on the
other hand, are safe even in difficult instances,
although they are very expensive? 2. The use of an
endoloop may lengthen the procedure. Some
experts found that the endoloop group took longer
to operate, while Kazemier et al. discovered the
opposite’®. The surgeons feel that using an endosta-
pler through a 15mm frocar increases the chance
of a frocar site hernia, in addition to increasing the
cost and surgery duration. When previous proce-
dures fail to secure the appendix stump, an endos-
tapler should be employed?+2,

DOI: https://doi.org/10.36283/PJIMD11-2/004



Bali et al. examined endoloop and intracorporeal
knotting and found no significant differences
between groups other than operafion time. When
infracorporeal knotting was used, the average
operation time increased by about 5.6 minutes
(p=0.01)'S. Kiudelis et al. compared intracorporeal
knotting with invaginating suture with endoloop in a
prospective analysis of 152 patfients, finding that
endoloop reduced surgery time (p>0.05) but
increased the cost by around 80€ per patient. As a
result, endoloop has the advantage of a shorter
operation time but with a higher cost'.

CONCLUSION

The application comparison of Ligaclip to the
appendiceal base to that of Endoloop and Surgical
Tie, the results were statistically significant, while
considering technological and comfort aspects
along with cost-effectiveness and surgery time
efficiency.
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