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INTRODUCTION 
 

The description about the thyroid gland is very 

prehistoric’ for the first time it was name as “shield 

shape gland” by the Romans.
[1]

 In the literature during 

12
th

 or 13
th

 century not only the thyroid masses were 

mentioned but in 1170 Robert Frugard explained the 

complication of goiter. Thyroid surgery was begun in 

12
th

 century by using hot iron, Setons and caustics 

powers (most results were fatal). At that time, the major 

advancement was, antisepsis, artery forceps and 

anesthesia to be practice.
[2]

 The pioneers of thyroid 

surgery, Theodor Koches and Theodor Billroth, 

formulated many acceptable techniques of thyroid 

surgery between the year 1873 and 1883.
[3] 

In 

conventional method knot tying and ligation were 

important process. The very important thing of this 

operation is that the thyroid gland is one of the highly 

vascularized among all the organs having rich blood 

vessels and plexuses present in the parenchyma. This 

needs to be controlled by ligatures.
[4]

 The ligation and 

division of these vessels is time consuming. On other 

hand modern techniques involve harmonic scalpel (in 

this case a device of high frequency range 55.5 Hz is 

used for cut and coagulate tissue at same time) and 

thyroidectomy The only change that has brought in this 

mechanism is only the choice of certain type of operation 

i.e. lobectomy, total thyroidectomy, subtotal 

thyroidectomy for a given diagnosis. Some other 

methods related to this are nerve stimulation, and 

hypnosis for anesthesia. However all these are not widely 

accepted.
[5]

 

 

Thyroidectomy is, in essence,  devascularization  of 

thyroid  by double ligation and dividing the branches of 

thyroid  vessels  followed by  excision of the gland, and 

done when a patient is suffering from thyroid cancer, 

goiter or hyperthyroidism, the endocrine surgeons often 

perform the procedure of thyroidectomy. Since time 

spent in the operative room is expensive, this will reduce 

both time and cost of operation.
[6]

 From the experience, 

we can conclude that during thyroid surgery, the use of 
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ABSTRACT 
 

Objective: The basic aim of this study is to find out comparison between conventional and harmonic techniques in 

bleeding control during Thyroidectomy. Methodology: This randomized control trial was conducted in Surgery 

Department, Nishtar Hospital Multan. This study was completed in 5 months (August 2018 to January 2019) and 

all the patients under trial were asked for informed consent. A total number of 100% (n=62) were taken in this trial 

and online source Openepi.com was used for calculating sample size. Patients were selected by lottery method. 

Computer software SPSS version 23.2 was used for complete data entry and analysis. All the descriptive variables 

like onset of action and age were presented as SD and mean. Statistical test ANOVA was applied to find the 

significance among all groups. Chi square test was applied for analysis of continuous stats among groups. P value 

0.05 was to be considered as significant. Result: A total number of 100% (n=62) patients were included, divided 

into two equal groups, 31 in each i.e. harmonic scalpel and conventional knot groups. The mean age of the patients, 

in harmonic scalpel group, was 45.29±4.56 years. There were 64.5% (n=20) males and 35.5% (n=11) females. The 

mean age of the patients, in conventional knot, was 44.96±2.97 years. There were 74.2% (n=23) males and 25.8% 

(n=8) females. No significant difference was found for age (t=0.329, p=0.743) and gender (χ
2
=0.683, p=0.409) in 

groups. The main outcome variables of this study were the time of procedure (minutes) and blood loss volume 

(ml). The mean time of procedure was 98.80±16.52minutes and 119.81±9.95 minutes for the harmonic scalpel and 

conventional knot groups respectively. Significant difference was found for the time of procedure in groups (t=-

6.060, p-value = 0.000). Conclusion: The whole study can be ended with this conclusion that the harmonic scalpel 

is more effective than the conventional method of ligation or knotting in thyroidectomy. Its use offer many clinical 

benefits including reduction in time of surgery and blood volume as well.  
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harmonic scalpel reduce the time duration much more, 

and also  report  initial case controlled study  results by 

comparing the use of conventional suture tying to the 

harmonic scalpel in patient undergone by total 

thyroidectomy or lobectomy.
[7]

 

 

The procedures included in thyroidectomy have many 

complications like massive bleeding, injury and infection 

to the surrounding organs and structures.
[8]

 Similarly, all 

of the complications are directly related to mortality and 

morbidity rates of 40% app.
[9]

 

 

That’s why thyroid surgery is considered as barbaric and 

called as “horrid butchery”.  

 

The previous studies shows that blood volume and 

surgery time by using harmonic scalpel method is less as 

compared to conventional knots method , but we want to 

compare  blood volume and time of surgery by using 

both harmonic and conventional methods on local 

level.
[10]

 

 

METHOD AND MATERIAL 
 

After taking the ethical approval from the ethics 

committee of the institution, this randomized control trial 

was conducted in Surgery Department, Nishtar Hospital 

Multan. This study was completed in 5 months (August 

2018 to January 2019) and all the patients under trial 

were asked for informed consent. Patients were also 

completely briefed about their participation in study, its 

procedure and its purpose also. A total number of 100% 

(n=62) were taken in this trial and online source 

Openepi.com was used for calculating sample size. 

Those patients, who had to undergo total thyroidectomy 

for multinodular disease, were in inclusion criteria and 

those patients who were suffering from toxic disease, 

intrathoracic goiter, malignant disease and wanted 

central or lateral lymphadenectomy were excluded from 

the study. Patients were selected by using lottery method.  

 

For this process, a total number of 100% (n=62) patients 

were used and these patients were divided into two 

groups and each group consists of 50% (n=31) patients, 

in 62 member there were 65% male and 35% females. 

All patients were given routine preoperative measures for 

their disease and same type of anesthesia and hospital 

care was applied but surgical instruments used were 

different All the patients for operation were admitted in 

morning and they were kept there for 23 hours. During 

the procedure anesthesia used was endotracheal general 

anesthesia. During operation conventional methods was 

used to position and cover or drapes the body of patient. 

Usually depends upon the size of thyroid of patient a cut 

of 4 to 6cm was made with help of scalpel which is also 

called incision, exactly over the level of thyroid isthmus. 

The strap muscles that surround the thyroid gland 

laterally and on midline were separated Either by using 

conventional knot tying or harmonic knot tying the 

superior, inferior and middle thyroid vessels were 

categorized separately. During process different vessels 

are displaced, suppose first thyroid lobe is medially 

rotated and then the vessel of ligament of berry, after that 

the nerves that are visible or present near the lobe is 

clamped and tie together. The same mechanism is 

repeated on lobe of counter side. Finally when the 

ligation gets completed the wound is closed by using the 

interrupted 3-o polyglactin suture to give accurate 

position to strap muscles which were displaced before 

the operation. Then Michel clips are used to close the 

skin which was removed before operation on day 1.    

 

Computer software SPSS version 23.2 was used for 

complete data entry and analysis. All the descriptive 

variables like onset of action and age were presented as 

SD and mean. Statistical test ANOVA was applied to 

find the significance among all groups. Chi square test 

was applied for analysis of continuous stats among 

groups. P value 0.05 was to be considered as significant.   

 

RESULT 
 

In this study, a total number of 100% (n=62) patients 

were included, divided into two equal groups, 31 in each 

i.e. harmonic scalpel and conventional knot groups. The 

mean age of the patients, in harmonic scalpel group, was 

45.29±4.56 years. There were 64.5% (n=20) males and 

35.5% (n=11) females. The mean age of the patients, in 

conventional knot, was 44.96±2.97 years. There were 

74.2% (n=23) males and 25.8% (n=8) females. No 

significant difference was found for age (t=0.329, 

p=0.743) and gender (χ
2
=0.683, p=0.409) in groups. 

(Table 1).  

 

The main outcome variables of this study were the time 

of procedure (minutes) and blood loss volume (ml). The 

mean time of procedure was 98.80±16.52minutes and 

119.81±9.95 minutes for the harmonic scalpel and 

conventional knot groups respectively. Significant 

difference was found for the time of procedure in groups 

(t=-6.060, p-value = 0.000). (table. 2). 

 

The mean blood loss volume was 454.52±22.73 ml and 

850.68±23.79 ml for the harmonic scalpel and 

conventional knot groups respectively. Significant 

difference was found for the blood loss volume in groups 

(t=67.025, p-value = 0.000). (table. 2). 

 

Table 1: Demographic Variables. 
  

Variable  Harmonic Scalpel (n=31)  Conventional Knot (n=31)  Test of sig.  

Age   45.29±4.56 years  44.96±2.97 years  t=0.329, p=0.743  

Gender  M=64.5%, F=35.5%  M=74.2%, F=25.8%  χ
2
=0.683, p=0.409  
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Table 2: Analysis of Variance. 
 

Variable  Harmonic Scalpel (n=31)  Conventional Knot (n=31)  Test of sig.  

Time of Procedure  98.80±16.52 minutes  119.81±9.95 minutes  t=-6.060, p=0.000  

Blood loss Volume  454.52±22.73 ml  850.68±23.79 ml  t=-67.025, p=0.000  

 

DISCUSSION 
 

As we know that bleeding control during thyroidectomy 

plays very important role during the whole surgical 

procedure. Uncontrolled blood loss during the process 

can cause disturbance in homeostatic stability and even 

could lead to death of patient. To find out which method 

either use of conventional knot tying or harmonic scalpel 

is useful for bleeding control in thyroidectomy.
[3]

 But the 

results of current studies show that harmonic scalpel is 

much better than the conventional knot.
[11]

 Many studies 

has conducted in the past, but almost no one study shows 

that conventional knot method is better comparative to 

harmonic but recent studies done with highly advanced 

technology shows that harmonic scalpel is much better 

than ligation.
[12] 

It was thought that technique of 

harmonic scalpel is beneficial as compare to 

conventional procedure By using harmonic scalpel two 

major changes occur, first of all the time duration is 

reduced and second the risk of hypocalcaemia and 

recurrent laryngeal nerve paresis is reduced. From the 

beginning of this century a large number of persons did 

research on advantageous use of harmonic scalpel.
[13]

 

Some important studies are given below in this regard. A 

study done in 2015 by Cheng et al, total number of 100% 

(n=86) patients were used to observe the reduction in 

time, or indirectly observe the significantly faster 

operative time (-23.1 min, p<0.001), and less transient 

hypocalcaemia (RR0.69, p=0.01). The result of this study 

support our results. Even after few years later another 

group of scientists did 11 studies, Zhang found 

significantly even more faster time (-22.4 min ,p= 

0.001), time period  is very necessary during thyroid 

gland surgery because the thyroid gland is highly 

vascularized gland that’s why effective and meticulous 

homeostasis is required to decrease over bleeding. 

Finally the most recent study is done few year earlier by 

Blanchard et al, they use 25 patients during this study 11 

male and 14 female were included, female and male 

were of equal age.
[14]

 They found the operative time as (-

18.7 min, p<0.001).
[15]

 Other major advantage of using 

harmonic scalpel is that it reduces the blood volume and 

post-operative pain. Many persons do study on this issue 

some of these are given below. Duan et al use total 

number of 100% (n=28) patients for this case and do 13 

experiments to find the clear results. The results of these 

experiments on 28 patients show the blood volume loss 

during operation by harmonic scalpel is (-14.4 ml p< 

0.001) this is intra operative blood loss. Similarly 

drainage (-7.5ml, p<0.001), and lower hospitalization 

charges (-118USD, p<0.001).
[16]

 In very recent days, two 

Newton meta-analyses have been done. These studies 

show, harmonic scalpel was compared with conventional 

knot ligation and bipolar technology. Each of these 

Newton meta-analyses, contains 21 studies and finds 

very fast operative time (-22.3 min, p<0.001) less post-

operative bleeding, short hospital stay (-0.28days, 

p=0.001) and) less intraoperative blood loss (-28.5ml, 

p<o.oo1).
[17]

 

 

All the above studies were done on high level and no 

single study is done on local scale.
[18]

 We study the 

process of thyroidectomy on local level and derived that 

bleeding control is very good by the use of harmonic 

techniques. On the other hand, the time period of surgery 

is also reduced. The results of our study done on local 

level almost resemble and these results are supported 

with above or recent studies that are done on larger scale 

and higher level.
[19]

 

 

CONCLUSION 
 

The whole study can be ended with this conclusion that 

the harmonic scalpel is more effective than the 

conventional method of ligation or knotting in 

thyroidectomy. Its use offer many clinical benefits 

including reduction in time of surgery and blood volume 

as well.  

 

Recommendation 

We recommended that if both harmonic as well as 

conventional techniques of thyroidectomy are available 

in the hospital at the surgery then harmonic technique is 

very suitable for both patient and surgeon.  

 

LIMITATION 
 

This trial was designed on local level and small numbers 

of the patients were included in this trial. For better 

results and recommendations more studies are 

recommended of other population.  
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