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ORIGINAL ARTICLE

Comparing the Effectiveness of Ondansetron 
and Dexamethasone on Nausea/Vomiting in 
Cesarean Section under Spinal Anesthesia 

ABSTRACT

Background: Nausea and vomiting are frequently witnessed for pregnant women who undergo 
C-sections under spinal anesthesia. The objective of this study was to determine the effectiveness of 
Ondansetron and Dexamethasone on nausea and vomiting in patients undergoing spinal 
anesthesia for cesarean section.

Methods: This was an experimental study conducted in the Department of Anesthesia and 
Department of Obstetrics and Gynecology, Hamdard University Hospital, from April 15, 2021-August 
15, 2021. Pregnant women (n=93) with the age >18-<45 years with American Society of 
Anesthesiologists (ASA) class I and II were enrolled. Group-A (n=43) were given 8 mg of 
Ondansetron, while Group-B (n=50) received 8mg of Dexamethasone. Post-operative nausea and 
vomiting assessment was done by Apfel score and was measured at 1 minute, 5 minutes, 10 minutes 
and 30 minutes after spinal anesthesia. Chi-square and student t-tests were performed for analysis.

Results: There was an insignificant difference (p=0.029) in terms of the demographic factors and vital 
signs between both the groups while a significant difference (p=0.05) was reported only in systolic 
blood pressure between both the groups. Insignificant difference was observed in parity, use of 
intraoperative opioids, sedatives, use of vasopressors, postoperative vomiting and shivering 
(p>0.05). Post-operative 11(22.0%) cases reported nausea and 1.0(2.0%) cases of vomiting in the 
dexamethasone group with significant difference (p=0.001), however, participants of the 
Ondansetron group did not report any symptom.

Conclusion: Ondansetron 4mg/kg dose decreased the propensity of nausea and vomiting after 
cesarean section. However, dexamethasone 8mg/kg seemed to be effective in controlling 
postoperative vomiting only.
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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 tie, 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 techniques1-3. In 

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 treatment and is shown especially 
in stout patients, old individuals, and those with 
critical comorbidities4,5.

Various investigations have been directed on the 
attached stump conclusion because of the 
assortment of accessible strategies: endoligature 
(counting performed stitch circles (endo-circles) 
and intracorporeal hitch tying stitches), bipolar 
coagulation, endoscopic straight cutting staplers, 
radiofrequency, ultrasonic vibrations, metal clasps 
or polymer cuts5,6. 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 preliminary5,7-9. 

Endoligatures of a few assortments can be utilized 
to close the attached stump, including an 
endoloop, an intracorporeal tie, or a Roeder circle. 
The sort chosen is controlled 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 into 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 
appendix6,9,10. 

There was a critical contrast in regards to careful 
time 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 in-jaw cut security). As 
mentioned earlier, all techniques have some 

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 techniques11,12. 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 complications. 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 team, 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 30o 
(degrees) laparoscope. The patients were placed 
in a slight trendelenburg position and then left 
decubitus. A second 10 mm port was introduced 
under direct vision from the left iliac fossa, and a 
third 5 mm hole was introduced above the pubis. 
The appendix was identified and deflammatory 

adhesions were removed. LigaSure™ was used to 
separate the mesoappendix (LigaSure™, Vessel 
Sealing 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 a 
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 
intra-abdominal fluid and forcefully irrigated. 
Following bleeding control, the right lower quadrant 
was drained using a Jackson-Pratt drain and the 
port sites were closed. Operating time was halted 
after the conclusion of the last port site closure9.

At the time of anesthetic induction, all patients 

received a single dose of broad-spectrum 
intravenous antibiotic. Antibiotic administration 
postoperatively was determined by operational 
findings and postoperative sequelae. The 
descriptive statistics number (n), percentage, 
mean, and standard deviation were utilized to 
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 duration 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 to 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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INTRODUCTION
Postoperative nausea and vomiting (PONV) are 
significant clinical trouble that still affects patients 
undergoing gynecologic surgery with general 
anesthesia1. The purpose of obstetric anesthesia is to 
ensure the safe delivery of the child along with the 
health of the mother. Thus, prime importance has to 
be given when selecting and managing anesthesia. 
Spinal anesthesia is performed easily with little effect 
on the fetus and has now become the ideal 
anesthesia in the case of cesarean section2. A study 
revealed that in cesarean section, the Apgar score of 
fetal tends to be higher under spinal anesthesia than 
under general anesthesia. Although spinal anesthesia 
is recommended in cesarean sections as the best 
choice, but has some adversative effects too3. It has 
also been observed that spinal anesthesia can cause 
hypotension and severe bradycardia during the 
period of puerperal time in some cases, particularly in 
those mothers who had unstable hemodynamics4. 
Another research reported that 85% of pregnant 
women who were injected epidural morphine 
post-operatively i.e., after C-section was tended to 
bring aboutitching5. It is reported that in the cesarean 
section, one of the most highly observed adversative 
effects is shivering which has been found in as high as 
57 % of cases 6. 

Intravenous patient-controlled analgesia  (PCA) is a 
system of opioid delivery, which is used frequently in the 
post-cesarean section. As most of the analgesic 
medicines are opioids, they infrequently cause nausea 
and vomiting; in addition to other puerperal responses 
post-cesarean section7. It has been revealed in various 
published studies that the use of Ondansetron is very 
common in cases of C-sections. Ondansetron is a 
selective antagonist to 5-hydroxytryptamine 3 receptor; 
it has shown promising benefits in controlling and 
managing nausea and vomiting caused by intra and 
post-operative anesthesia and opioid analgesics8. On 
the other hand, it has been reported that ondansetron 
in conjunction with dexamethasone, causes a 
significant reduction in the occurrence of nausea and 
vomiting when compared to ondansetron alone9. Even 
though the complete system through which it happens 
is unclear, the proposed mechanism includes the effect 
of dexamethasone on prostaglandin inhibition and 
pro-anti-inflammatory action accompanied by 
lessening in the quantity of used opioids10.  

For this purpose, an appropriate quantity should be 
used as an anti-emetic drug that eases nausea or 
vomiting ranging from 2.5 mg to 10 mg per day. As 
ondansetron and dexamethasone have diverse 
mechanisms to control nausea and vomiting, 
consequently the use of both the drugs as a combi-
nation may have synergistic result11. Another study 
stated that mothers undergoing C-sections under 
epidural anesthesia were managed with 4mg of 
intravenous ondansetron as prophylaxis and 
presented a significant decrease in the occurrence 
of nausea and vomiting intra and post-operative-
ly12. Correspondingly, one more study revealed the 

synergistic effect of the combination of ondanse-
tron and dexamethasone, which has shown a signif-
icant reduction in the frequency of vomiting 
post-operatively13. Therefore, the objective of this 
study was to compare the effectiveness of Ondan-
setron and Dexamethasone on nausea and vomit-
ing in patients undergoing spinal anesthesia for 
cesarean section.

METHODS
This was an experimental study conducted in the 
Department of Anesthesia with the collaboration of 
the Department of Obstetrics and Gynecology, 
Hamdard University Hospital Karachi, from April 15, 
2021 to August 15, 2021. A total of n=93 pregnant 
women were recruited in the study through 
consecutive sampling techniques the sample size 
was calculated by using the prevalence of nausea 
and vomiting among women who experienced 
spinal anesthesia for cesarean section. The ERC of 
Hamdard University had approved the study and 
protocol number ERC/MBBS/001/2020 allotted. 

Group-A with 43 females was given 4 mg of Ondan-
setron, while Group-B with 50 females received 8 
mg of Dexamethasone. As inclusion criteria, preg-
nant women aged >18 years and <45 years, 
consenting for elective cesarean section at term 
with Class I and II according to ASA (American 
Society of Anesthesiologists) were included in the 
study. Wherein, mothers with a history of gastrointes-
tinal disorders, Drug hypersensitive mothers, Mothers 
having motion disorders, Pre-eclampsia, Eclampsia, 
Mental illness, Glaucoma, History of anti-emetic 
ingestion within 24 hours before cesarean section, 
Patients refused to participate, were excluded from 
the study. Data were collected by recording base-
line demographics of the pregnant women. All the 
collected data were recorded on self-administered 
proforma. Demographic data includes the 
patient’s name, date of surgery, maternal age, 
height, weight, gestational age and parity. Patient 
hemodynamics includes systolic and diastolic blood 
pressures, mean arterial pulse, pulse rate, respiratory 
rate and oxygen saturation. Anti-emetic medicines 
were managed through syringes in intravenous 
lines. Duration of surgery, mode of anesthesia, a 
dose of an intrathecal drug, duration of anesthesia, 
a dose of intravenous Ondansetron and Dexameth-
asone, use of intraoperative opioids, sedatives and 
vasopressors (ephedrine or phenylephrine). To 
determine the outcomes, postoperative nausea 
and vomiting estimation was done by Apfel score 
where postoperative nausea, vomiting and shiver-
ing were assessed at 1 minute, 5 minutes, 10 minutes 
and 30 minutes intervals after spinal anesthesia and 
during recovery till 30 minutes. The collected data 
were analyzed using SPSS version 20. Demographic 
variables like maternal age, height, weight, gesta-
tional age and parity, were shown in the table as 
categorical variables. Qualitative data were shown 
as frequency and percentages, whereas quantita-
tive data were presented as mean and standard 

deviation in the tables. Chi-square and student 
t-tests were performed for analysis and p-value less 
than 0.05 were considered statistically significant.

RESULTS
The mean age of participants in the ondansetron 
group was 27.37±1.92 and in the dexamethasone 

group was 27.92±2.62. There was no significant 
difference in demographic findings of both the 
groups. Figure 1 displays the demographic data of 
participants of both groups. Furthermore, the 
comparison of vital signs, surgery duration and 
Apfel score of study participants of both the groups 
was insignificant as shown in Table 1.

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 tie, 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 techniques1-3. In 

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 treatment and is shown especially 
in stout patients, old individuals, and those with 
critical comorbidities4,5.

Various investigations have been directed on the 
attached stump conclusion because of the 
assortment of accessible strategies: endoligature 
(counting performed stitch circles (endo-circles) 
and intracorporeal hitch tying stitches), bipolar 
coagulation, endoscopic straight cutting staplers, 
radiofrequency, ultrasonic vibrations, metal clasps 
or polymer cuts5,6. 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 preliminary5,7-9. 

Endoligatures of a few assortments can be utilized 
to close the attached stump, including an 
endoloop, an intracorporeal tie, or a Roeder circle. 
The sort chosen is controlled 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 into 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 
appendix6,9,10. 

There was a critical contrast in regards to careful 
time 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 in-jaw cut security). As 
mentioned earlier, all techniques have some 

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 techniques11,12. 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 complications. 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 team, 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 30o 
(degrees) laparoscope. The patients were placed 
in a slight trendelenburg position and then left 
decubitus. A second 10 mm port was introduced 
under direct vision from the left iliac fossa, and a 
third 5 mm hole was introduced above the pubis. 
The appendix was identified and deflammatory 

adhesions were removed. LigaSure™ was used to 
separate the mesoappendix (LigaSure™, Vessel 
Sealing 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 a 
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 
intra-abdominal fluid and forcefully irrigated. 
Following bleeding control, the right lower quadrant 
was drained using a Jackson-Pratt drain and the 
port sites were closed. Operating time was halted 
after the conclusion of the last port site closure9.

At the time of anesthetic induction, all patients 

received a single dose of broad-spectrum 
intravenous antibiotic. Antibiotic administration 
postoperatively was determined by operational 
findings and postoperative sequelae. The 
descriptive statistics number (n), percentage, 
mean, and standard deviation were utilized to 
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 duration 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 to 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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INTRODUCTION
Postoperative nausea and vomiting (PONV) are 
significant clinical trouble that still affects patients 
undergoing gynecologic surgery with general 
anesthesia1. The purpose of obstetric anesthesia is to 
ensure the safe delivery of the child along with the 
health of the mother. Thus, prime importance has to 
be given when selecting and managing anesthesia. 
Spinal anesthesia is performed easily with little effect 
on the fetus and has now become the ideal 
anesthesia in the case of cesarean section2. A study 
revealed that in cesarean section, the Apgar score of 
fetal tends to be higher under spinal anesthesia than 
under general anesthesia. Although spinal anesthesia 
is recommended in cesarean sections as the best 
choice, but has some adversative effects too3. It has 
also been observed that spinal anesthesia can cause 
hypotension and severe bradycardia during the 
period of puerperal time in some cases, particularly in 
those mothers who had unstable hemodynamics4. 
Another research reported that 85% of pregnant 
women who were injected epidural morphine 
post-operatively i.e., after C-section was tended to 
bring aboutitching5. It is reported that in the cesarean 
section, one of the most highly observed adversative 
effects is shivering which has been found in as high as 
57 % of cases 6. 

Intravenous patient-controlled analgesia  (PCA) is a 
system of opioid delivery, which is used frequently in the 
post-cesarean section. As most of the analgesic 
medicines are opioids, they infrequently cause nausea 
and vomiting; in addition to other puerperal responses 
post-cesarean section7. It has been revealed in various 
published studies that the use of Ondansetron is very 
common in cases of C-sections. Ondansetron is a 
selective antagonist to 5-hydroxytryptamine 3 receptor; 
it has shown promising benefits in controlling and 
managing nausea and vomiting caused by intra and 
post-operative anesthesia and opioid analgesics8. On 
the other hand, it has been reported that ondansetron 
in conjunction with dexamethasone, causes a 
significant reduction in the occurrence of nausea and 
vomiting when compared to ondansetron alone9. Even 
though the complete system through which it happens 
is unclear, the proposed mechanism includes the effect 
of dexamethasone on prostaglandin inhibition and 
pro-anti-inflammatory action accompanied by 
lessening in the quantity of used opioids10.  

For this purpose, an appropriate quantity should be 
used as an anti-emetic drug that eases nausea or 
vomiting ranging from 2.5 mg to 10 mg per day. As 
ondansetron and dexamethasone have diverse 
mechanisms to control nausea and vomiting, 
consequently the use of both the drugs as a combi-
nation may have synergistic result11. Another study 
stated that mothers undergoing C-sections under 
epidural anesthesia were managed with 4mg of 
intravenous ondansetron as prophylaxis and 
presented a significant decrease in the occurrence 
of nausea and vomiting intra and post-operative-
ly12. Correspondingly, one more study revealed the 

synergistic effect of the combination of ondanse-
tron and dexamethasone, which has shown a signif-
icant reduction in the frequency of vomiting 
post-operatively13. Therefore, the objective of this 
study was to compare the effectiveness of Ondan-
setron and Dexamethasone on nausea and vomit-
ing in patients undergoing spinal anesthesia for 
cesarean section.

METHODS
This was an experimental study conducted in the 
Department of Anesthesia with the collaboration of 
the Department of Obstetrics and Gynecology, 
Hamdard University Hospital Karachi, from April 15, 
2021 to August 15, 2021. A total of n=93 pregnant 
women were recruited in the study through 
consecutive sampling techniques the sample size 
was calculated by using the prevalence of nausea 
and vomiting among women who experienced 
spinal anesthesia for cesarean section. The ERC of 
Hamdard University had approved the study and 
protocol number ERC/MBBS/001/2020 allotted. 

Group-A with 43 females was given 4 mg of Ondan-
setron, while Group-B with 50 females received 8 
mg of Dexamethasone. As inclusion criteria, preg-
nant women aged >18 years and <45 years, 
consenting for elective cesarean section at term 
with Class I and II according to ASA (American 
Society of Anesthesiologists) were included in the 
study. Wherein, mothers with a history of gastrointes-
tinal disorders, Drug hypersensitive mothers, Mothers 
having motion disorders, Pre-eclampsia, Eclampsia, 
Mental illness, Glaucoma, History of anti-emetic 
ingestion within 24 hours before cesarean section, 
Patients refused to participate, were excluded from 
the study. Data were collected by recording base-
line demographics of the pregnant women. All the 
collected data were recorded on self-administered 
proforma. Demographic data includes the 
patient’s name, date of surgery, maternal age, 
height, weight, gestational age and parity. Patient 
hemodynamics includes systolic and diastolic blood 
pressures, mean arterial pulse, pulse rate, respiratory 
rate and oxygen saturation. Anti-emetic medicines 
were managed through syringes in intravenous 
lines. Duration of surgery, mode of anesthesia, a 
dose of an intrathecal drug, duration of anesthesia, 
a dose of intravenous Ondansetron and Dexameth-
asone, use of intraoperative opioids, sedatives and 
vasopressors (ephedrine or phenylephrine). To 
determine the outcomes, postoperative nausea 
and vomiting estimation was done by Apfel score 
where postoperative nausea, vomiting and shiver-
ing were assessed at 1 minute, 5 minutes, 10 minutes 
and 30 minutes intervals after spinal anesthesia and 
during recovery till 30 minutes. The collected data 
were analyzed using SPSS version 20. Demographic 
variables like maternal age, height, weight, gesta-
tional age and parity, were shown in the table as 
categorical variables. Qualitative data were shown 
as frequency and percentages, whereas quantita-
tive data were presented as mean and standard 

deviation in the tables. Chi-square and student 
t-tests were performed for analysis and p-value less 
than 0.05 were considered statistically significant.

RESULTS
The mean age of participants in the ondansetron 
group was 27.37±1.92 and in the dexamethasone 

group was 27.92±2.62. There was no significant 
difference in demographic findings of both the 
groups. Figure 1 displays the demographic data of 
participants of both groups. Furthermore, the 
comparison of vital signs, surgery duration and 
Apfel score of study participants of both the groups 
was insignificant as shown in Table 1.

An insignificant difference was observed between 
both the groups in terms of parity, use of intraopera-
tive opioids, sedatives, use of vasopressors, postop-
erative vomiting and shivering (p>0.05) whereas a 
significant difference was found between both the 
groups in terms of postoperative nausea (p=0.001), 
as shown in Table 2.

Regarding the incidence of postoperative nausea 
and vomiting, 11(22.0%) cases were reported for 
nausea and 1(2.0%) case of vomiting was reported 
in the dexamethasone group (Figure 2) however, 
participants of the ondansetron group did not 
report any symptom as shown in Table 2.

Figure 1: Demographic comparison of both the groups.

Table 1: Comparison of vital signs, surgery duration and Apfel Score of study participants of both groups.

Variables
Ondansetron

Mean±SD
n=43

Dexamethasone
Mean±SD

n=50

p-
Value

Systolic Blood Pressure (mmHg) 121.58±6.27 118.32±7.66 0.029*

Diastolic Blood Pressure (mmHg) 75.58±5.61 74.82±5.25 0.501
Mean arterial pressure (mmHg) 91.33±5.92 89.42±6.18 0.134
Pulse Rate (minutes) 86.37±6.321 84.24±5.46 0.084
Respiratory Rate (minutes) 12.69±1.14 12.40±0.80 0.147
Oxygen Saturation SPO2 (%) 99.62±0.488 99.52±0.50 0.300
Duration of Surgery (minutes) 40.30±6.87 39.84±8.22 0.772
Duration of Anesthesia (Minutes) 129.06±5.14 127.62±5.06 ----
Postoperative Nausea and Vomiting (PONV) Risk Estimation 
Apfel Score 2.27±0.45 2.22±0.41 0.516

*Significant p-value.

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 tie, 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 techniques1-3. In 

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 treatment and is shown especially 
in stout patients, old individuals, and those with 
critical comorbidities4,5.

Various investigations have been directed on the 
attached stump conclusion because of the 
assortment of accessible strategies: endoligature 
(counting performed stitch circles (endo-circles) 
and intracorporeal hitch tying stitches), bipolar 
coagulation, endoscopic straight cutting staplers, 
radiofrequency, ultrasonic vibrations, metal clasps 
or polymer cuts5,6. 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 preliminary5,7-9. 

Endoligatures of a few assortments can be utilized 
to close the attached stump, including an 
endoloop, an intracorporeal tie, or a Roeder circle. 
The sort chosen is controlled 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 into 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 
appendix6,9,10. 

There was a critical contrast in regards to careful 
time 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 in-jaw cut security). As 
mentioned earlier, all techniques have some 

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 techniques11,12. 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 complications. 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 team, 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 30o 
(degrees) laparoscope. The patients were placed 
in a slight trendelenburg position and then left 
decubitus. A second 10 mm port was introduced 
under direct vision from the left iliac fossa, and a 
third 5 mm hole was introduced above the pubis. 
The appendix was identified and deflammatory 

adhesions were removed. LigaSure™ was used to 
separate the mesoappendix (LigaSure™, Vessel 
Sealing 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 a 
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 
intra-abdominal fluid and forcefully irrigated. 
Following bleeding control, the right lower quadrant 
was drained using a Jackson-Pratt drain and the 
port sites were closed. Operating time was halted 
after the conclusion of the last port site closure9.

At the time of anesthetic induction, all patients 

received a single dose of broad-spectrum 
intravenous antibiotic. Antibiotic administration 
postoperatively was determined by operational 
findings and postoperative sequelae. The 
descriptive statistics number (n), percentage, 
mean, and standard deviation were utilized to 
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 duration 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 to 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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DISCUSSION
In this study, the incidence of postoperative nausea 
was observed in the dexamethasone group 
(p=0.001) furthermore, only one case in the 
dexamethasone group reported vomiting. Similar to 
this study, the frequency of retching, nausea, and 
vomiting in the intra-operative post-delivery time 
was compared between three groups i.e., 
Ondansetron group, Dexamethasone group and 
Dexamethasone and Propofol group. The results of 
that study showed significant differences among 
the three groups and reported the effectiveness of 
ondansetron i.e., parallel to the study findings14.
 
In a study, the effectiveness of 8mg ondansetron 
was compared with midazolam, and midazolam 
30mg/kg combined with 8mg ondansetron for the 
treatment of nausea and vomiting. They reported 
that the incidence of postoperative nausea was 
significantly less in a combination of midazolam with 
ondansetron (p = 0.01) 15. The present study was 

inconsistent with the above-mentioned research 
and reported that the frequency of postoperative 
nausea and vomiting was not observed in the 
ondansetron group however, 11(22.0%) cases 
reported nausea in the dexamethasone group.

Similarly, one of the studies proved that 
dexamethasone 8mg by intravenous route and IV 
Propofol 10mg bolus subsequently infusion of 
propofol 1mg/kg/h is superior to Ondansetron 4mg 
IV for decreasing the frequency of retching, 
nausea, and vomiting in the cesarean section 
under spinal anesthesia14. This study was inconsistent 
with the above-reported study and proved that IV 
Ondansetron 4mg alone significantly reduced 
nausea and vomiting symptoms in the cesarean 
section under spinal anesthesia.

Another study compared the antiemetic 
effectiveness of ondansetron and dexamethasone 
combination with that of the use of each agent 

Figure 2: Graphical presentation of frequency of vomiting in both groups.

Table 2: Frequency and association of intraoperative drugs and emetic symptoms associated with a 
postoperative period in both groups.

Variable s and Characteristics 
Ondansetron

n (%)
Dexamethasone

n (%)
p-Value

Parity
Nulliparous
Multiparous

Administered
Not Administered

Administered
Not Administered

Administered
Not Administered

Observed
Not observed

16( 37.2%) 27(5 4.0%)
0.105

27(62.8%) 23(46.0%)

Intraoperative Opioids 
1(2.3%) 1(2.0%)

0.914
42(97.7%) 49(98.0%)

Intraoperative Sedatives
6(14.0%) 11(22.0%)

0.317
37(86.0%) 39(78 .0%)

Vasopressors
2(4.7%) 0(0.0%)

0.123
41(95.3%) 50(100.0%)

Post-Operative Nausea
0(0.0%) 11(22.0%)

0.001*
43(100.0%) 39(78.0%)

*Significant p-value.

alone to reduce the chances of intra- and 
post-operative nausea and vomiting in CS under 
spinal anesthesia. Postoperative nausea was 
observed lesser in the combination group as 
compared to the other two groups. Thus, combined 
use of dexamethasone and ondansetron increase 
the antiemetic efficacy16. The current study showed 
inconsistency with the above-reported study and 
revealed that 4mg ondansetron alone had more 
anti-emetic effect than the dexamethasone alone.

Ondansetron at 8mg/kg dose has been reported in 
different studies as an effective dose with other 
antiemetic drugs, however, it is used clinically at a 
dose of 4mg intravenously15,17. Similar results were 
observed in the study that highlighted the 
administration of 4mg ondansetron during C-section 
significantly alleviated post-operative nausea and 
vomiting as compared to 8mg dexamethasone.

Another research determined the most favorable 
dosage of 4mg ondansetron for controlling maternal 
hypotension during cesarean delivery. They observed 
minimal changes in systolic blood pressure (p < 0.05)18. 
This study is consistent with the above-reported study 
and revealed significant changes in systolic blood 
pressure observed between ondansetron and 
dexamethasone (p=0.029).

A meta-analysis by Wang et al. assessed the efficacy 
of dexamethasone and ondansetron in controlling 
postoperative nausea and vomiting (PONV) in 
women with laparoscopic surgery. They observed 
that dexamethasone had an equivalent efficacy in 
preventing PONV (p= 0.039) with that of ondansetron 
in 24 hours of laparoscopic surgery. Therefore, it was 
proved that dexamethasone was as effective and as 
safe as ondansetron in preventing PONV19. The 
current study was not in accordance with the 
above-cited study and revealed that the use of 4 mg 
ondansetron alone had more anti-emetic efficacy 
than dexamethasone alone. 

Research by D’souza et al. showed the effectiveness 
of dexamethasone when used as a single drug to 
control PONV after laparoscopic C-section and 
witnessed that dexamethasone drug reduced the 
occurrence of PONV alone and was found safe with 
low cost20. The current study was not consistent with 
the above study. The study showed that ondansetron 
alone was more effective in controlling postoperative 
nausea and vomiting than dexamethasone alone.

Other studies also reported that the combination of 
ondansetron and dexamethasone was also found 
harmless, safe, and well accepted by pregnant 
women. Numerous studies likewise confirmed that 
the use of dexamethasone in combination with 
other anti-emetics reduces the frequency of 
PONV21,22. This study was discordant with the 
above-cited studies and revealed that the use of 
4mg ondansetron alone had more anti-emetic 

efficacy than dexamethasone alone. 

Likewise, one more research showed that 
Dexamethasone and Ondansetron were revealed 
to diminish the frequency of nausea and vomiting in 
spinal anesthesia in the same way and can be 
suggested as a better alternative for anticipation of 
nausea and vomiting in surgical interventions23. 
However, this study was inconsistent with the 
previous reported study that ondansetron 
intravenously effectively alleviates nausea and 
vomiting following cesarean section as compared 
to dexamethasone23. Thus, the present study 
showed that blockade of 5HT3 receptors by 
ondansetron has superior effects than 
dexamethasone hence; it can be used as a portent 
drug to control PONV during C-Section. However, 
the study might not be immune from selection bias 
due to the sampling technique.

CONCLUSION
Ondansetron 4mg/kg dose decreased the 
propensity of nausea and vomiting after cesarean 
section. However, dexamethasone 8mg/kg 
seemed to be effective in controlling postoperative 
vomiting only. The combined effect of both drugs 
was not observed.
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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 tie, 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 techniques1-3. In 

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 treatment and is shown especially 
in stout patients, old individuals, and those with 
critical comorbidities4,5.

Various investigations have been directed on the 
attached stump conclusion because of the 
assortment of accessible strategies: endoligature 
(counting performed stitch circles (endo-circles) 
and intracorporeal hitch tying stitches), bipolar 
coagulation, endoscopic straight cutting staplers, 
radiofrequency, ultrasonic vibrations, metal clasps 
or polymer cuts5,6. 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 preliminary5,7-9. 

Endoligatures of a few assortments can be utilized 
to close the attached stump, including an 
endoloop, an intracorporeal tie, or a Roeder circle. 
The sort chosen is controlled 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 into 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 
appendix6,9,10. 

There was a critical contrast in regards to careful 
time 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 in-jaw cut security). As 
mentioned earlier, all techniques have some 

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 techniques11,12. 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 complications. 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 team, 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 30o 
(degrees) laparoscope. The patients were placed 
in a slight trendelenburg position and then left 
decubitus. A second 10 mm port was introduced 
under direct vision from the left iliac fossa, and a 
third 5 mm hole was introduced above the pubis. 
The appendix was identified and deflammatory 

adhesions were removed. LigaSure™ was used to 
separate the mesoappendix (LigaSure™, Vessel 
Sealing 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 a 
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 
intra-abdominal fluid and forcefully irrigated. 
Following bleeding control, the right lower quadrant 
was drained using a Jackson-Pratt drain and the 
port sites were closed. Operating time was halted 
after the conclusion of the last port site closure9.

At the time of anesthetic induction, all patients 

received a single dose of broad-spectrum 
intravenous antibiotic. Antibiotic administration 
postoperatively was determined by operational 
findings and postoperative sequelae. The 
descriptive statistics number (n), percentage, 
mean, and standard deviation were utilized to 
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 duration 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 to 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):

Shahid et al.
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DISCUSSION
In this study, the incidence of postoperative nausea 
was observed in the dexamethasone group 
(p=0.001) furthermore, only one case in the 
dexamethasone group reported vomiting. Similar to 
this study, the frequency of retching, nausea, and 
vomiting in the intra-operative post-delivery time 
was compared between three groups i.e., 
Ondansetron group, Dexamethasone group and 
Dexamethasone and Propofol group. The results of 
that study showed significant differences among 
the three groups and reported the effectiveness of 
ondansetron i.e., parallel to the study findings14.
 
In a study, the effectiveness of 8mg ondansetron 
was compared with midazolam, and midazolam 
30mg/kg combined with 8mg ondansetron for the 
treatment of nausea and vomiting. They reported 
that the incidence of postoperative nausea was 
significantly less in a combination of midazolam with 
ondansetron (p = 0.01) 15. The present study was 

inconsistent with the above-mentioned research 
and reported that the frequency of postoperative 
nausea and vomiting was not observed in the 
ondansetron group however, 11(22.0%) cases 
reported nausea in the dexamethasone group.

Similarly, one of the studies proved that 
dexamethasone 8mg by intravenous route and IV 
Propofol 10mg bolus subsequently infusion of 
propofol 1mg/kg/h is superior to Ondansetron 4mg 
IV for decreasing the frequency of retching, 
nausea, and vomiting in the cesarean section 
under spinal anesthesia14. This study was inconsistent 
with the above-reported study and proved that IV 
Ondansetron 4mg alone significantly reduced 
nausea and vomiting symptoms in the cesarean 
section under spinal anesthesia.

Another study compared the antiemetic 
effectiveness of ondansetron and dexamethasone 
combination with that of the use of each agent 

alone to reduce the chances of intra- and 
post-operative nausea and vomiting in CS under 
spinal anesthesia. Postoperative nausea was 
observed lesser in the combination group as 
compared to the other two groups. Thus, combined 
use of dexamethasone and ondansetron increase 
the antiemetic efficacy16. The current study showed 
inconsistency with the above-reported study and 
revealed that 4mg ondansetron alone had more 
anti-emetic effect than the dexamethasone alone.

Ondansetron at 8mg/kg dose has been reported in 
different studies as an effective dose with other 
antiemetic drugs, however, it is used clinically at a 
dose of 4mg intravenously15,17. Similar results were 
observed in the study that highlighted the 
administration of 4mg ondansetron during C-section 
significantly alleviated post-operative nausea and 
vomiting as compared to 8mg dexamethasone.

Another research determined the most favorable 
dosage of 4mg ondansetron for controlling maternal 
hypotension during cesarean delivery. They observed 
minimal changes in systolic blood pressure (p < 0.05)18. 
This study is consistent with the above-reported study 
and revealed significant changes in systolic blood 
pressure observed between ondansetron and 
dexamethasone (p=0.029).

A meta-analysis by Wang et al. assessed the efficacy 
of dexamethasone and ondansetron in controlling 
postoperative nausea and vomiting (PONV) in 
women with laparoscopic surgery. They observed 
that dexamethasone had an equivalent efficacy in 
preventing PONV (p= 0.039) with that of ondansetron 
in 24 hours of laparoscopic surgery. Therefore, it was 
proved that dexamethasone was as effective and as 
safe as ondansetron in preventing PONV19. The 
current study was not in accordance with the 
above-cited study and revealed that the use of 4 mg 
ondansetron alone had more anti-emetic efficacy 
than dexamethasone alone. 

Research by D’souza et al. showed the effectiveness 
of dexamethasone when used as a single drug to 
control PONV after laparoscopic C-section and 
witnessed that dexamethasone drug reduced the 
occurrence of PONV alone and was found safe with 
low cost20. The current study was not consistent with 
the above study. The study showed that ondansetron 
alone was more effective in controlling postoperative 
nausea and vomiting than dexamethasone alone.

Other studies also reported that the combination of 
ondansetron and dexamethasone was also found 
harmless, safe, and well accepted by pregnant 
women. Numerous studies likewise confirmed that 
the use of dexamethasone in combination with 
other anti-emetics reduces the frequency of 
PONV21,22. This study was discordant with the 
above-cited studies and revealed that the use of 
4mg ondansetron alone had more anti-emetic 

efficacy than dexamethasone alone. 

Likewise, one more research showed that 
Dexamethasone and Ondansetron were revealed 
to diminish the frequency of nausea and vomiting in 
spinal anesthesia in the same way and can be 
suggested as a better alternative for anticipation of 
nausea and vomiting in surgical interventions23. 
However, this study was inconsistent with the 
previous reported study that ondansetron 
intravenously effectively alleviates nausea and 
vomiting following cesarean section as compared 
to dexamethasone23. Thus, the present study 
showed that blockade of 5HT3 receptors by 
ondansetron has superior effects than 
dexamethasone hence; it can be used as a portent 
drug to control PONV during C-Section. However, 
the study might not be immune from selection bias 
due to the sampling technique.

CONCLUSION
Ondansetron 4mg/kg dose decreased the 
propensity of nausea and vomiting after cesarean 
section. However, dexamethasone 8mg/kg 
seemed to be effective in controlling postoperative 
vomiting only. The combined effect of both drugs 
was not observed.
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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 tie, 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 techniques1-3. In 

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 treatment and is shown especially 
in stout patients, old individuals, and those with 
critical comorbidities4,5.

Various investigations have been directed on the 
attached stump conclusion because of the 
assortment of accessible strategies: endoligature 
(counting performed stitch circles (endo-circles) 
and intracorporeal hitch tying stitches), bipolar 
coagulation, endoscopic straight cutting staplers, 
radiofrequency, ultrasonic vibrations, metal clasps 
or polymer cuts5,6. 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 preliminary5,7-9. 

Endoligatures of a few assortments can be utilized 
to close the attached stump, including an 
endoloop, an intracorporeal tie, or a Roeder circle. 
The sort chosen is controlled 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 into 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 
appendix6,9,10. 

There was a critical contrast in regards to careful 
time 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 in-jaw cut security). As 
mentioned earlier, all techniques have some 

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 techniques11,12. 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 complications. 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 team, 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 30o 
(degrees) laparoscope. The patients were placed 
in a slight trendelenburg position and then left 
decubitus. A second 10 mm port was introduced 
under direct vision from the left iliac fossa, and a 
third 5 mm hole was introduced above the pubis. 
The appendix was identified and deflammatory 

adhesions were removed. LigaSure™ was used to 
separate the mesoappendix (LigaSure™, Vessel 
Sealing 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 a 
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 
intra-abdominal fluid and forcefully irrigated. 
Following bleeding control, the right lower quadrant 
was drained using a Jackson-Pratt drain and the 
port sites were closed. Operating time was halted 
after the conclusion of the last port site closure9.

At the time of anesthetic induction, all patients 

received a single dose of broad-spectrum 
intravenous antibiotic. Antibiotic administration 
postoperatively was determined by operational 
findings and postoperative sequelae. The 
descriptive statistics number (n), percentage, 
mean, and standard deviation were utilized to 
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 duration 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 to 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):

Comparing the Effectiveness of Ondansetron and Dexamethasone on Nausea/Vomiting in Cesarean Section under Spinal Anesthesia
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DISCUSSION
In this study, the incidence of postoperative nausea 
was observed in the dexamethasone group 
(p=0.001) furthermore, only one case in the 
dexamethasone group reported vomiting. Similar to 
this study, the frequency of retching, nausea, and 
vomiting in the intra-operative post-delivery time 
was compared between three groups i.e., 
Ondansetron group, Dexamethasone group and 
Dexamethasone and Propofol group. The results of 
that study showed significant differences among 
the three groups and reported the effectiveness of 
ondansetron i.e., parallel to the study findings14.
 
In a study, the effectiveness of 8mg ondansetron 
was compared with midazolam, and midazolam 
30mg/kg combined with 8mg ondansetron for the 
treatment of nausea and vomiting. They reported 
that the incidence of postoperative nausea was 
significantly less in a combination of midazolam with 
ondansetron (p = 0.01) 15. The present study was 

inconsistent with the above-mentioned research 
and reported that the frequency of postoperative 
nausea and vomiting was not observed in the 
ondansetron group however, 11(22.0%) cases 
reported nausea in the dexamethasone group.

Similarly, one of the studies proved that 
dexamethasone 8mg by intravenous route and IV 
Propofol 10mg bolus subsequently infusion of 
propofol 1mg/kg/h is superior to Ondansetron 4mg 
IV for decreasing the frequency of retching, 
nausea, and vomiting in the cesarean section 
under spinal anesthesia14. This study was inconsistent 
with the above-reported study and proved that IV 
Ondansetron 4mg alone significantly reduced 
nausea and vomiting symptoms in the cesarean 
section under spinal anesthesia.

Another study compared the antiemetic 
effectiveness of ondansetron and dexamethasone 
combination with that of the use of each agent 

alone to reduce the chances of intra- and 
post-operative nausea and vomiting in CS under 
spinal anesthesia. Postoperative nausea was 
observed lesser in the combination group as 
compared to the other two groups. Thus, combined 
use of dexamethasone and ondansetron increase 
the antiemetic efficacy16. The current study showed 
inconsistency with the above-reported study and 
revealed that 4mg ondansetron alone had more 
anti-emetic effect than the dexamethasone alone.

Ondansetron at 8mg/kg dose has been reported in 
different studies as an effective dose with other 
antiemetic drugs, however, it is used clinically at a 
dose of 4mg intravenously15,17. Similar results were 
observed in the study that highlighted the 
administration of 4mg ondansetron during C-section 
significantly alleviated post-operative nausea and 
vomiting as compared to 8mg dexamethasone.

Another research determined the most favorable 
dosage of 4mg ondansetron for controlling maternal 
hypotension during cesarean delivery. They observed 
minimal changes in systolic blood pressure (p < 0.05)18. 
This study is consistent with the above-reported study 
and revealed significant changes in systolic blood 
pressure observed between ondansetron and 
dexamethasone (p=0.029).

A meta-analysis by Wang et al. assessed the efficacy 
of dexamethasone and ondansetron in controlling 
postoperative nausea and vomiting (PONV) in 
women with laparoscopic surgery. They observed 
that dexamethasone had an equivalent efficacy in 
preventing PONV (p= 0.039) with that of ondansetron 
in 24 hours of laparoscopic surgery. Therefore, it was 
proved that dexamethasone was as effective and as 
safe as ondansetron in preventing PONV19. The 
current study was not in accordance with the 
above-cited study and revealed that the use of 4 mg 
ondansetron alone had more anti-emetic efficacy 
than dexamethasone alone. 

Research by D’souza et al. showed the effectiveness 
of dexamethasone when used as a single drug to 
control PONV after laparoscopic C-section and 
witnessed that dexamethasone drug reduced the 
occurrence of PONV alone and was found safe with 
low cost20. The current study was not consistent with 
the above study. The study showed that ondansetron 
alone was more effective in controlling postoperative 
nausea and vomiting than dexamethasone alone.

Other studies also reported that the combination of 
ondansetron and dexamethasone was also found 
harmless, safe, and well accepted by pregnant 
women. Numerous studies likewise confirmed that 
the use of dexamethasone in combination with 
other anti-emetics reduces the frequency of 
PONV21,22. This study was discordant with the 
above-cited studies and revealed that the use of 
4mg ondansetron alone had more anti-emetic 

efficacy than dexamethasone alone. 

Likewise, one more research showed that 
Dexamethasone and Ondansetron were revealed 
to diminish the frequency of nausea and vomiting in 
spinal anesthesia in the same way and can be 
suggested as a better alternative for anticipation of 
nausea and vomiting in surgical interventions23. 
However, this study was inconsistent with the 
previous reported study that ondansetron 
intravenously effectively alleviates nausea and 
vomiting following cesarean section as compared 
to dexamethasone23. Thus, the present study 
showed that blockade of 5HT3 receptors by 
ondansetron has superior effects than 
dexamethasone hence; it can be used as a portent 
drug to control PONV during C-Section. However, 
the study might not be immune from selection bias 
due to the sampling technique.

CONCLUSION
Ondansetron 4mg/kg dose decreased the 
propensity of nausea and vomiting after cesarean 
section. However, dexamethasone 8mg/kg 
seemed to be effective in controlling postoperative 
vomiting only. The combined effect of both drugs 
was not observed.
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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 tie, 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 techniques1-3. In 

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 treatment and is shown especially 
in stout patients, old individuals, and those with 
critical comorbidities4,5.

Various investigations have been directed on the 
attached stump conclusion because of the 
assortment of accessible strategies: endoligature 
(counting performed stitch circles (endo-circles) 
and intracorporeal hitch tying stitches), bipolar 
coagulation, endoscopic straight cutting staplers, 
radiofrequency, ultrasonic vibrations, metal clasps 
or polymer cuts5,6. 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 preliminary5,7-9. 

Endoligatures of a few assortments can be utilized 
to close the attached stump, including an 
endoloop, an intracorporeal tie, or a Roeder circle. 
The sort chosen is controlled 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 into 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 
appendix6,9,10. 

There was a critical contrast in regards to careful 
time 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 in-jaw cut security). As 
mentioned earlier, all techniques have some 

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 techniques11,12. 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 complications. 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 team, 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 30o 
(degrees) laparoscope. The patients were placed 
in a slight trendelenburg position and then left 
decubitus. A second 10 mm port was introduced 
under direct vision from the left iliac fossa, and a 
third 5 mm hole was introduced above the pubis. 
The appendix was identified and deflammatory 

adhesions were removed. LigaSure™ was used to 
separate the mesoappendix (LigaSure™, Vessel 
Sealing 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 a 
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 
intra-abdominal fluid and forcefully irrigated. 
Following bleeding control, the right lower quadrant 
was drained using a Jackson-Pratt drain and the 
port sites were closed. Operating time was halted 
after the conclusion of the last port site closure9.

At the time of anesthetic induction, all patients 

received a single dose of broad-spectrum 
intravenous antibiotic. Antibiotic administration 
postoperatively was determined by operational 
findings and postoperative sequelae. The 
descriptive statistics number (n), percentage, 
mean, and standard deviation were utilized to 
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 duration 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 to 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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