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ABSTRACT 
 

OBJECTIVE: To compare outcome of thyroid surgery with harmonic versus conventional clamp-and tie thyroidectomy.  
STUDY DESIGN: A Randomized control trial 
PLACE AND DURATION: Jinnah Post Graduate Medical College, Department of Surgery, Unit I, Karachi. From 1st June, 2016 to 28th Feb, 
2017. 
METHODOLOGY: All patients were divided in two groups i.e. Group A, in whom dissection and hemostasis were performed using 
conventional method and Group B, in which the Harmonic Focus were used. All the patients underwent near total/total thyroidectomy 
and the parameters includes post-operative hospital stay, intra-operative blood loss, postoperative pain and operative time were 
assessed.  
RESULTS: Total number of patients were 60 and Mean age of group A was 30.93±12.29 and in group B age was 34.73±10.22. Recurrent 
Laryngeal Nerve palsy in both groups was 6.7% vs 3.3% respectively. Mean  post-operative hospital stay of group A was 3.03 and in 
group B age was 1.56 in days, mean intra-operative loss of blood of group A was 35.3ml and in group B was 28.06ml, mean post-
operative pain measure of group A was 5.93 whereas in group B was 3.66, mean of operative time of group A was 105.4min and in 
group B was 79.83min. 
CONCLUSION: Use of the Harmonic Scalpel in total/near total thyroidectomy is safer, quicker and also decrease the post-operative 
hospital stay and post-operative pain.  
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INTRODUCTION 

 
The thyroid is a highly vascular gland. Supply of blood to the 
thyroid gland is attained by two chief arteries; the superior 

as well as the inferior thyroid arteries. Hence, it is extremely 
important to avoid major complications that include 
hematomas and seromas that can lead to oxygen deprivation 
resulting in fatal unconsciousness or death. Therefore to 
avoid such situation it is imperative that  hemostasis occurs 
correctly.1  
One of the most frequently performed procedures 
concerning the endocrine glands is Thyroidectomy.2 
Throughout the surgical process of thyroid, sufficient 
hemostasis in addition to keeping the operative field dry and 
clean is of paramount significance. Many methods intended 
to sustain surgical hemostasis are currently being used in 
thyroid surgery3. The sealing of blood vessels is prolonged, 
and has the possibility of loose knot that might slip later, 
hence is not appropriate for endoscopic surgery. A number 
of meta-analyses have been executed, evaluating the 
application of various ultrasonic devices in thyroidectomy to 
conventional methods and processes.4 These consist of the 
harmonic scalpel (HS), which coagulates and concurrently 
slices the tissue by means of mechanical energy with 
ultrasonic frequency. Liga-Sure is a bipolar, electrosurgical 
apparatus which fastens blood vessels by modifying the 
proteins namely elastin and collagen contained within the 
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walls of vessel and the contiguous connective fibrous tissue. 
Mechanism of Bi-Clamp is based on the theory of bipolar 
thermo-fusion of tissue.3 
In 1990s leading to the beginning of 2000’s, endocrinologists as 
well as Otolaryngologists and specialists had taken up different 
surgical tools for surgical operation of thyroid after observing 
reduced functional times.5 Ever since, several statistical analysis 
combining different data as well as Randomized Control Trials 
(RCTs) and bigger case sequences been published validating the 
reduction in working time. Additionally, they have revealed a 
lesser amount of blood loss (although not noteworthy), minor 
incisions, a reduced degree of postoperative tenderness, 
shortened stay at the hospital and much less drainage. It is 
important to note here that studies that have assessed the effect 
of ultrasonic devices have demonstrated the overall cost 
effectiveness of such tools and devices .6 
The main purpose of this experimental study is to evaluate the 
factual advantages of the Harmonic in contrast to the 
conventional ligation. There hasn’t been any noteworthy 
statistical analysis or systematic review that is accessible in print 
up till now that evaluates particularly the consequence of 
Harmonic Focus on the results of thyroid surgical treatment. 
Moreover, there are some contrasting facts in the literature 
regarding the impact of wide ranging ultrasonic devices 
particularly the Harmonic Focus. Bove A, et all reported a 
superior occurrence of impediments with the usage Harmonic 
Scalpel (HS) 7 whereas some authors accounted an elevated cost 
connected with the application of these devices.8 The present 
study is to inspect the Harmonic Focus, that is a customized 
ultrasonic apparatus particularly intended for thyroid surgery. 
This will be continued to substantiate its safe use and 
effectiveness in thyroidectomy. The objective of the study is to 
compare outcome of thyroid surgery with harmonic versus 
conventional clamp-and tie thyroidectomy. 
 

METHODOLOGY 
 
The Randomized control trial was conducted in the Jinnah Post 
Graduate Medical College, Department of Surgery, Unit I, 
Karachi. The study was conducted for a period of nine months 
(from 1st June 2016 to 28th Feb. 2017). 
Patients of all ages ranging from 18 to 60 years of both genders, 
clinically diagnosed of benign disease of the thyroid gland 
intended for total or near total thyroidectomy were included. 
Patients with clear evidence or Fine Needle Aspiration Cytology 
(FNAC) indicative of suspicious malignancy, retrosternal goiter, 
recurrent goiter and Patient with co-morbid like Diabetes and 
Hypertension were not included in the study to decrease the 
confounding factors.  
After approval from hospital Ethical Committee patients fulfilling 
selection criteria were included in the study. Informed consent 
and all the related statistical data concerning the patients 
(name, age, and gender) was acquired. There was a random 
separation of Patients into two equal groups i.e. group A and B 
by using lottery method. All the patients are operated by the 
consultant surgeons. Patients who were included in group A 
were those who were subjected to the traditional methods of 

dissection and hemostasis (Vicryl 3-0/2-0, stitches, and 
monopolar or bipolar electrocautery); whereas patients present 
in group B, were those who were subjected to Harmonic. In both 
groups, the incision procedure was similar with the standard 
neck placement and a sandbag underneath the shoulders. All the 
cases were performed with the customary anesthetic practice 
and general anesthesia was administered. 
The parameters which were assessed includes , intra-operative 
blood loss(estimated in ml from the number of soaked gauzes), 
operative time, postoperative pain( calculated by Visual 
Analogue Scale from 1-10), post-operative hospital stay and 
recurrent laryngeal nerve injury. If patient develop hoarseness 
of voice post-operatively the indirect laryngoscopy done by ENT 
consultant and repeated after 1 week to establish injury to 
recurrent laryngeal nerve. 
Data Analysis: SPSS version 22 was used to analyze the data. The 
calculations done were those of Mean and standard deviation 
for quantitative variables such as age, duration of disease, post-
operative hospital stay, intra-operative blood loss, 
postoperative pain and operative time. Calculations done for 
qualitative variables like gender and RLN palsy were frequency 
and percentage. The independent comparative t-test was done 
to ascertain the quantitative results and chi square analysis were 
used for qualitative outcome of both groups. 
 

RESULT 
 

A total of 60 patients were included in study and divided in two 
groups i.e. Group A and B. Mean and standard deviation of  age 
of group A was 30.93±12.29 and in group B age was 34.73±10.22, 
mean and standard deviation of  post operative hospital stay of 
group A was 3.03±0.99 and in group B age was 1.56±.96 in days, 
mean and standard deviation of intra-operative loss of blood of 
group A was 35.3±6 and in group B intra-operative blood loss 
was 28.06±6.04 in ml, mean and standard deviation of Post 
operative pain measure of group A was 5.93±1.36 whereas Post 
operative pain measure of group B was 3.66±1.21, mean and 
standard deviation of operative time of group A was 105.4±9.50 
and in group B operative time was 79.83±8.12. 
Distribution of gender in both groups was presented to be 56.7% 
ie 17 females and 43.3% ie 13 males in group A. Whereas in 
group B 70% patients ie 21 were female and 30% ie 9 were male. 
female participants were more than male in group B. 
RLN palsy in both groups was presented only 2(6.7%) patients 
suffered from RLN palsy in group A and 28(93.3%) had not found 
such condition till 6 months follow-up period. in group A . only 
1(3.3%) patients suffered from RLN palsy in group A 29(96.7%) 
had not found such condition till 6 months follow-up period 
within group B. there is no major variation was found in both 
groups(6.7%vs3.3;p-value=0.55) 
Comparisons of outcomes were; hospital stay showed 
(3.03+/_0.99vs.1.56+/_0.96;p-value=0.002) significant 
difference was found between both groups. ; Intra-operative 
blood loss showed (35.3+/_6vs.28.06+/_6.04;p-value=0.03) 
significant difference was found between both groups. post 
operative pain score showed (5.93+/_1.36vs.3.66+/_1.21;p-
value=0.01) significant difference was found between both 
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groups ; operative time showed (105.4+/_9.50 vs  .79.83+/_8.12; 
p-value=0.001) significant difference was found between both 
groups. 
 
Table-I: Frequency of RLN palsy in both groups (N=60) 

Study 
groups 

RLN palsy Frequency Percent 

Group A  
(n=30) 

 Yes 2 6.7 

  No 28 93.3 

  Total 30 100.0 

Group B  
(n=30) 

 Yes 1 3.3 

  No 29 96.7 

  Total 30 100.0 

P-value=0.55(insignificant) 
 
Table-II: Comparison of outcome variables in both groups 
(N=60)    

Outcome 
Variables 

Study 
groups 

N Mean 
Std. 

Deviation 
p-

value 

Hospital Stay 
Group A 30 3.03days .99  

0.002* Group B 30 1.56days .96 

Intra-operative 
blood loss 

Group A 30 35.3ml 6.00 
0.03* 

Group B 30 28.06ml 6.04 

Post op. pain  
Group A 30 5.93 1.36 

0.01* 
Group B 30 3.66 1.21 

Operative 
Time 

Group A 30 105.4min 9.50 
0.001* 

Group B 30 79.83min 8.12 

 
DISCUSSION 

 
It was observed in our study trial of patients that the  
thyroidectomy performed using the ultrasonic device had 
statistically significantly lesser operative time and little less 
bleeding as compared to the traditional methods of 
thyroidectomy. Hence, it projected the advantages of Harmonic 
Scalpel (HS) that also catered to our patient group. Cirocchi et al 
divided 321 patients into two sets; the first set subjected to 
ultrasonic dissector (UAS) whereas the second set subjected to 
conservative thyroidectomy. All patients underwent 
comprehensive thyroidectomy. The average operational time 
found out in the conventional set was 113 min whereas in the 
UAS set, it was found to be 75 min (P<0.001). In the study 
performed by us, the average blood loss during the operation in 
group A and B was lower than Cirocchi and colleagues. Even 
though there was a considerable variation in both the groups.9 
Soroush and colleagues carried out a randomized clinical 
examination that was single blinded comprised of 68 patients 
separated into the conventional set and the HS set.10 They were 
then assessed in means operative time and blood loss following 
the operation. The active functioning time in the HS set was 60.0 
± 9.2 in contrast to 121.9±30.9 observed in the conventional 
set.  A major variation was seen in means of operational time (p 
< 0.001) and the consequences were constant with the 
conclusions of our study. Kilic et al randomly made two groups 
of 80 people who were randomly selercted. Both the groups had 

same number of patients operated using HS in addition to the 
customary method. Noteworthy dissimilarities were noticed in 
both the groups by means of operative duration, cut extent, 
measure of blood loss and drainage that occurred after the 
operation. 11 An additional paper published by Kang and 
colleagues in 2008 recognized the worth of HS by means of 
operational time and the mass of thyroid tissue. It was 
emphasized in the study that when it comes to minor thyroid 
glands, HS was more suitable.12 A study carried out by Kowalski 
et al evaluated both procedures by making use of bigger trial 
volume to eradicate the errors in the preceding small trial 
volume assessments. It was observed in their study that HS to be 
more operative time favorable and cost effective by an average 
difference of 17% and 14% respectively.13 
In a study conducted by Saleh et al, it was put forward that 
Harmonic Scalpel is beneficial in patients suffering from prime 
thyrotoxicosis as well as thyroid cancer, extensively lowering (p 
< 0.05) the operational time14. A statistical analysis of different 
studies done by Ecker et al [120] which included 1153 patients 
contrasted the two methods and procedures for operational 
time duration, hemorrhage, post-operative blood flow and 
soreness. The average functioning duration lowered by 22 
minutes (p < 0.001) and hemorrhage also lowered notably by 20 
ml (p < 0.001). It was demonstrated in their analysis that even 
though HS appreciably reduces the average running time and 
blood loss but the blood loss volume after the operation did not 
make much of a difference in both methods of trial.15 
It was shown in our study cutting down the functioning time by 
the use of HS is quite probable. It was observed by the numerical 
analysis that operational duration was lesser in operations which 
made use of an HS to ligate the minor vessels of the thyroid 
gland. Mean operational time was additionally reduced when 
the use of HS was applied for all of the blood vessels which 
included main arteries and veins. Hemorrhage during the 
surgical process of thyroid can take place from the major arteries 
and veins of the gland (including inferior and superior), minute 
tributaries, or the thyroid itself (due to improper incision leading 
to ligation and unintended traction). It is recommended that the 
use of Ultracision HS for the ligation of vessels up to 3 mm in 
diameter. Thermal harm is restricted to 0–2 mm past the tissue 
clasped by the pincers of the device. The latest lot of the 
Ultracision HS (Harmonic Focus) is much more suitable as it is 
standardized for suturing blood vessels approximately 5 mm in 
diameter.16  
The chief problem resulting from thyroid operations includes 
RLN palsy. Many researchers have accredited this concerns to 
the lateral heat outcome of ultrasonic excitation. Numerous 
experiments following this period, nevertheless, exhibit that 
harmonic scalpels can be applied safely during thyroid operation 
with minimum or nearly zero complications.17 in our study only 
one patient developed injury to recurrent laryngeal nerve in 
comparison of two patients in convention method. 
There are hardly any studies regarding the post operation pain. 
The pain strength at the operational place was accounted in 
evaluations, thrice. Though a comparative examination of 
Cordón et al. demonstrated nil statistical implications in both the 
HS and conventional group,18 the study of Revelli et al. showed 
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noteworthy distinctions in both the groups concerning the VAS 
pain estimation and the average utilization of pain relievers.19 A 
likely rationalization infers that HS results in quite less tissue 
harm, with non neuromuscular stimulus, as can be enthused by 
electrocautery. 
The main censure of HS results is the expenditure arising from it: 
it cannot be reused and is certainly not cost effective as well. The 
contract cost for the non reusable objects and generator vary 
across diverse health authorities. Nonetheless, it should be 
noted that the lack of metal clips sutures or straps and a faster 
spin time allows to operate one additional patient for each list 
on average; furthermore, expenses associated with the 
prevention of hypocalcaemia are greatly lowered. This permits 
allowing for HS technology to be a cost effective mechanism.20 
More comprehensive studies should be designed in order to 
accurately evaluate the efficacy as well as cost related efficieny 
of this tool. 

CONCLUSION 
 
Use of the Harmonic Scalpel in total/near total thyroidectomy is 
more safe, quicker and also decrease the post-operative hospital 
stay and post-operative pain. 
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