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ABSTRACT

Objective: To compare the outcome of ligasure and bipolar diathermy versus conventional techniques among patients
undergoing thyroidectomies.

Study Design: Quasi-experimental study.

Place and Duration of Study: Department of General Surgery, Combined Military Hospital, Bahawalpur Pakistan, from Mar
to Oct 2024.

Methodology: Eighty patients undergoing thyroidectomy were equally divided into two Groups. Group-A patients
underwent thyroidectomy using ligasure and bipolar diathermy, while Group-B was treated by conventional technique by
the same surgeon. Duration of surgery, duration of hospitalization, and complication rate were noted in the proforma. All the
data was entered on the proforma by the researcher.

Results: Out of eighty patients 27.5% (n=22) were male and 72.5% (n=58) were female. Of these, 68.8% (n=55) belonged to
rural areas and 31.2% (n=25) were from urban areas. Twenty-eight (35.0%) had poor social backgrounds while 65.0% (n=52)
were from middle-income families. Diabetics were 22.5% (n=18), hypertensive were 30.0% (n=24) and obese were 15.0%
(n=12). Among Group-A and Group-B; complication rate, Mean duration of surgery, and duration of hospital stay were 7.5%
(n=03), 91.93+8.43 minutes, 1.35+0.48 days, and, 37.5% (n=15), 122.00£6.86 minutes, 2.10+0.59, respectively, showing significant
values of p<0.001.

Conclusion; The ligasure and bipolar diathermy method are safe, effective, and reliable with decreased post-operative
complication rate, mean duration of surgery, and hospital stay as compared with the conventional technique employed for
thyroidectomy.
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INTRODUCTION Conventional Technique involves individually tying

The incidence of thyroid disease in the general
population is enormous. The literature search
indicates a 2%-8% prevalence of thyroid dysfunction
(hyper or hypothyroidism) in the general population.!
The prevalence of hyperthyroidism in women is
between 0.5% and 2% and it is 10 times less common
in men.? Total thyroidectomy is a surgical procedure
wherein the thyroid gland is removed. However, the
use of a total thyroidectomy procedure is considered
not to be safe for thyroid carcinomas because of the
risks involved.3 Total thyroidectomy provides the
advantage of eliminating the risk of recurrence.*
Knowledge about clinical profiles of thyroidectomy
cases and understanding post-thyroidectomy compli-
cations are an important milestone in public health.5

Thyroidectomy can be approached using
different surgical methods: the conventional
technique, ligasure, and bipolar diathermy.
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off or clipping blood vessels 6. This leads to longer
surgeries and increased bleeding. Ligasure employs
specialized technology, ligasure simultaneously cuts
and seals blood vessels reducing surgery duration,
minimizes blood loss, and faster recovery.” However,
its use increases overall costs while bipolar diathermy
uses electrical energy to coagulate and seal blood
vessels.* The technique often hinges on factors such as
the surgeon's expertise, patient-specific considerations,
and the resources.® Recent research suggests that both
Ligasure and bipolar diathermy can decrease
operative time and blood loss compared to
conventional methods.’

This proposed study was designed to document
outcomes in terms of mean hospital stay, duration of
operative time, and complications rate among
Ligasure and bipolar diathermy versus conventional
technique. A comparison of the combined use of two
devices vs the conventional method is not seen in other
studies. The results will help us to create awareness
among surgeons to adopt more effective techniques
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which will decrease prolonged hospital stay and
excessive calcium carbonate therapy in these patients.
METHODOLOGY

This Qausi experimental study was conducted at
the Department of General Surgery, Combined
Military Hospital (CMH), Bahawalpur from March
2024 to October 2024. The study was conducted as per
ethical guidelines and approved by the ethical
committee of Combined Military  Hospital,
Bahawalpur (ERC Ltr No.000076, dated 05 March
2024). The sample size was calculated using WHO
sample size calculator with the level of significance
5%, power of the test 90%, mean duration of surgery
in the ligasure Group as 89.23+5.12 minutes and
114.16+7.51 minutes in conventional Group.l® The
sample size in each Group was calculated as minimum
30 which was increased to 40 in each Group for better
results.
Inclusion Criteria: Patients undergoing thyroidec-
tomy of either sex aged 18-70 years were included in
our study. Patients with multinodular and solitary
nodule goiter were included. All patients having
normal thyroid profiles and calcium levels were
included. The patient has no retrosternal extension of
the thyroid.
Exclusion Criteria: Patients with a previous history of
thyroid surgeries, preoperative hypocalcemia, tumors,
heart diseases, CRF, CLD, Hepatitis B and C positive
cases, alcoholic abuse and pregnant ladies were
excluded from our study.
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Figure: Patient Flow Diagram

A total of ninety-six patients presented in the
Department of Surgery of CMH Bahawalpur for
thyroidectomy sixteen patients were excluded on the
basis of exclusion criteria. The remaining eighty
patients meeting the inclusion criteria were enrolled in
this study (Figure). Informed consent was taken from
each patient and these patients were divided into 2
Groups by draws method using sealed envelopes
containing marked letters with A and B. Those who

picked envelop marked with A were placed in Group
A and was treated using ligasure and bipolar
diathermy technique while those who pick B were
treated by a conventional technique by the same
surgeon, as per hospital protocols. Complication rate
(hemorrhage, recurrent laryngeal nerve damage,
hematoma formation, or hypocalcemia), duration of
surgery, and duration of hospitalization were noted in
the proforma. All the data was entered on the
proforma by the researcher.

All the data was entered and analyzed using
Statistical Package for the Social Sciences (SPSS)
version 25. Mean and standard deviation for the age,
operative time, and postoperative hospital stay were
calculated. Frequencies and percentages were
calculated for the categorical variables like gender, age
Groups, obesity, diabetes, and hypertension. Mean
operative time and duration of postoperative hospital
stay were compared using an independent sample
t-test at a level of significance of 0.05. Complications
(Yes/No) in both Groups were compared using a
chi-square test.

RESULTS

Eighty patients undergoing thyroidectomy were
included in this study, having 22(27.5%) male patients
versus 58(72.5%) female patients. Mean ages were
39.25+10.12 years while 68(85.0%) were aged up to 50
years. Baseline parameters like gender, age Groups,
residential status, socioeconomic status, and
comorbidities like hypertension, diabetes, and obesity
of both Groups were comparable, as shown in Table-1.

A significant difference was found between the
Group-A and Group-B patients for post-operative
parameters as shown in Table-II.

A large number of complication rates were found
in patients operated with the conventional method as
compared to the ligasure and bipolar method as
shown in Table-III.

DISCUSSION

Eighty patients undergoing thyroidectomy were
included in this study, having 27.5% (n=22) male
patients versus 72.5% (n=58) female patients. Youssef
et al,"! from Egypt has also reported 76 % of female
patients and 24% of male patients undergoing
thyroidectomy, similar to our results. Most of the
patients were below 50 years about 85.0% (n=68). The
mean age of male patients was 40.09+12.64 years while
that of female patients was 38.93£9.10 years (p=0.650).
A Turkish study by Demiral et al,'? have also
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documented 38.1 years mean age of the patients
undergoing thyroidectomies, similar to our results. Of
these 80 patients undergoing thyroidectomy, 68.8%
(n=55) belonged to rural areas and 31.2% (n=25) were
from urban areas. Twenty-eight (35.0%) had poor
social backgrounds while 65.0% (n=52) were from
middle-income families. Of these 80 patients, 22.5%
(n=18) were diabetic, 30.0% (n=24) were hypertensive
and 15.0% (n=12) were obese (Mean BMI was
24.2142.02 kg/m?2). All these parameters showed no
significant difference among the two Groups. This
means that the outcome of the surgery does not
depend on these baseline parameters.

Table-I: Baseline characteristics in both Groups (n=80)

Groups
Characteristics Group A Group B |p-value
(n=40) (n=40)

Gender

Male (n=22) 12(30.0 %) | 10(25.0 %) 0.617
Female (n=58) 28(70.0 %) | 30(75.0 %) )
Age Groups

Up to 50 Years (n= 68) 32(80.0 %) | 36(90.0 %) 0.210
>50 Years (n=12) 08(20.0 %) | 04(10.0 %) )
Residential status

Rural (n=55) 27(67.5 %) | 28(70.0 %) 0.809
Urban (n=25) 13(32.5 %) | 12(30.0 %) )
Socioeconomic status

Poor (n=28) 14(35.0 %) | 14(35.0 %) 0.998
Middle Income (n=52) 26(65.0 %) | 26(65.0 %) )
Diabetes

Yes (n=18) 08(20.0 %) | 10(25.0 %) 0.592
No (n=62) 32(80.0 %) | 30(75.0 %) )
Hypertension

Yes (n=24) 14(35.0 %) | 10(25.0 %) 0.329
No (n=56) 26(65.0 %) | 30(75.0 %) )
Obesity

Yes (n=12) 04(10.0 %) | 08(20.0 %) 0.210
No (n=68) 36(90.0 %) | 32(80.0 %) )
Table-II: postoperative comparison of two Groups (n=80)
Parameters Group A | Group B |p-value
Duration of Mean<SD, 191 9348.43 [122.0016 86| <0.001
surgery minutes

Duration of

postoperative lc\l/[eaniSD, 1.35+£0.48 | 2.10+0.59 | <0.001
hospital sta ays

P y
Table-III: Comparison of complication rate of the two Groups
(n=80)
Complication Group A, n=40 | Group B, n=40 |p-value
Yes n(%) 3(7.5%) 15(37.5%) <0.001
No n(%) 37(92.5%) 25(62.5%) )
Complications like hemorrhage, recurrent

laryngeal nerve damage, hematoma formation, or
hypocalcemia in Group A were noted in 7.5% (n=03)

versus 37.5% (n=15) in Group B which was statistically
significant (p<0.001). As the device seals large as well
as small vessels it decreases the chance of hematoma
formation or bleeding in the postoperative period. The
mean duration of surgery in Group A was noted to be
91.93£8.43 minutes versus 122.00+6.86 minutes in
Group B, (p<0.001). as most of the time is wasted on
the ligation of small vessels. The mean duration of
postoperative hospital stay was noted to be 1.35+0.48
days in Group A compared with 2.10£0.59 days in
Group B, (p<0.001). This might be due to less
manipulation of the tissue and less intraoperative
bleeding with the bipolar and ligasure method.

These results were comparable to the results of a
study done by Dias et al.,’® His study comprised 59
patients and results showed that the suture-less
technique was superior to the conventional suture
ligation technique as the former had shorter operative
time, reduced amount of intraoperative bleeding, low
incidence of the postoperative drain, decreased
postoperative changes of voice, and a smaller number
of days of hospital stay following the surgery. Hegab
et al.,'* from Al - Azhar University Hospital, Cairo
Egypt has also reported 103.9+7.8 minutes mean
duration of surgery in the ligasure Group versus
124.7+5 minutes in the conventional Group (p<0.001)
among patients undergoing thyroidectomies while the
postoperative duration of hospitalization was also
shorter. Prakash et al., 15 has also documented that the
complication rate was significantly less in ligasure and
bipolar diathermy versus conventional techniques and
the duration of surgery was also 97+£7.5 minutes
versus 131.6+17.7 minutes, respectively. A study
conducted by Su et al.,® on 527 patients. He compares
bipolar devices, harmonic scalpels, and conventional
methods for thyroidectomy. He showed the effects of
bipolar coagulation forceps on open thyroid surgery
exceeded those of the harmonic scalpel and
conventional thyroidectomy.

The combination of Ligasure and bipolar
diathermy in thyroidectomy procedures has proven to
be effective and advantageous compared to
conventional techniques. This technology allows
simultaneous cutting and sealing of blood vessels
using advanced energy. It reduces surgical time and
the risk of excessive bleeding, aiding in faster recovery
and lowering the chance of complications related to
bleeding in thyroid surgeries. Using electrical energy
to seal blood vessels, this method complements
Ligasure by further minimizing bleeding during
thyroidectomy, especially in delicate tissues.’” The
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combined use of Ligasure and bipolar diathermy in
thyroid surgeries offers several benefits such as;
Shorter ~ Surgery Time: Conducting cutting,
coagulation, and sealing simultaneously speeds up the
surgery, leading to quicker completion.’® Reduced
Bleeding: Efficiently sealing blood vessels lowers the
risk of excessive bleeding, ensuring a safer procedure.
Quicker Recovery: With minimized trauma and
reduced blood loss, patients may recover faster,
allowing an earlier return to regular activities.
Potential for Fewer Complications: Compared to
traditional methods, using both technologies has
shown promising outcomes in reducing postoperative
complications associated with thyroidectomy.® This
will decrease extra healthcare expenditures in terms of
short operative time will help to save time for the
surgical team and shorter post-operative hospital stays
will ensure the availability of more beds to other
patients with less risk of surgical site infections.

LIMITATION OF STUDY

The study was done in a single setup and had a small
sample size which should be increased. As it is operative
dependent and depends on the skills of the surgeon; also,
the perioperative findings differ from patient to patient,
these all increase the bias of the study. The patients with
thyroid tumors were excluded, such patient has a higher
chance of complication and should be studied. Although
there was a reduction in surgical time but with higher cost-
effectiveness.

CONCLUSION

Our study results support ligasure and bipolar
diathermy as it was found to be safe, effective, and reliable
as compared with conventional techniques employed for
thyroidectomy. Postoperative complication rate, mean
duration of surgery, and hospital stay were significantly
shorter in the ligasure and bipolar diathermy Group and
hence all Surgeons treating such patients can effectively
employ this technique for desired clinical outcomes.
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