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Original Article 
 

Harmonic Scalpel vs. Knot tying in 
open Thyroidectomy 
 
Abstract 
 
Objectives: To determine the mean operative time, total amount of drainage, post operative 
hematoma formation and incidence of recurrent laryngeal nerve palsy in patients under-
going thyroid surgery with harmonic scalpel verses knot tying. 
Study Design:  Randomized clinical trial. 

Place and Duration:  Surgical Unit l, Holy Family Hospital, Rawalpindi (A tertiary care unit) 

Materials and Methods: During the one year period, 60 patients were admitted from the 
OPD (30 in each group) using consecutive (non-probability) sampling technique. The target 
population was the patients attending the surgical OPD unit l. After an informed consent, 
the patients who fulfilled the selection criteria were selected for the study in consecutive 
order by the doctor in the OPD. Lottery method was used for the distribution of patients in 
the two groups. The procedure was performed by the consultant surgeons of SUI at Holy 
Family Hospital. Operative time, total amount of drainage, post operative hematoma 
formation and incidence of recurrent laryngeal nerve palsy were noted and findings were 
recorded on a Performa. All data was  analyzed  which helped to determine whether the use 
of harmonic scalpel in thyroidectomy reduced the operative time or not, as well as whether 
its use reduced the incidence of post operative drainage, post operative hematoma 
formation, and  the incidence of recurrent laryngeal nerve palsy, as compared to the 
surgery in which sutures were used for haemostasis.  
Results: The mean operative time in the harmonic scalpel group (G 1) was 81.93   minutes, 
and that in the knot and tie group (G 2) was 106.80   minutes, and the difference was 
statistically significant. The post operative drainage is also less in G1 (47ml) as compared 
to G2 (94ml), with a statistically significant difference. Harmonic scalpel is also not 
associated with increase in the rate of post operative hematoma formation and the 
incidence of recurrent laryngeal nerve palsy.  
Conclusion: Mean operating time and post operative drainage fluid is less with the use of 
Harmonic scalpel device is less as compared to that with knot tying during open thyroid 
surgery for multinodular goiter, without increase in the incidence of post operative 
hematoma formation and recurrent laryngeal nerve palsy. 
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Introduction 
Multinodular goiter is the commonest indication for 
thyroidectomy in endemic iodine-deficient regions. 
Postoperative bleeding can be a devastating 
complication of thyroid surgery. An unrecognized or 
rapidly expanding hematoma can cause airway 
compromise and asphyxia. The incidence of 
hemorrhage after thyroid surgery is low (0.3-1%), but 

the surgeon must be aware of this potentially fatal 
complication. The harmonic scalpel device (HS) is a 
very useful adjunct to the thyroid surgeon’s 
armamentarium. It is safe, effective and hand friendly, 
offering tissue delicate grasping, dissection and efficient 
haemostatic coagulation and division of small vessels 
without exchanging instrument. It uses vibration at 55.5 
kHz (i.e.; mechanical action) to simultaneously cut and 
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coagulate tissue and seals 5 mm vessels as well as 
lymphatic.1 It has a minimal lateral thermal tissue 
damage (the HS causes lateral thermal injury 1-3 mm 
wide, approximately half that caused by bipolar 
systems) thus safer dissection near vital structures, less 
smoke formation, no neuromuscular stimulation, and no 
electrical energy to or through the patient.2                                          
According to clinical experience, a difference in 
procedure time of more than 20 min is considered 
clinically significant 2. The reduction in operating time 
favoring the HS is highly significant, both statistically 
and practically. Mean length of surgery was 84 minutes 
(SD , 17) and 104 minutes (SD , 32) in HS and knot and 
tie group respectively (p= 0.0001). 3 With the use of HS, 
operative time reduced to 18 %4 to as much as 39.7%5. 

HS is not associated with an increase in the 
complication rate. 5, 6, 7 
Harmonic Scalpel device has very recently been 
implemented in Pakistan and the utilization of this new 
device, especially in thyroid surgery, however, has not 
been much evaluated in studies. In the current climate 
of healthcare constraints and long surgical waiting lists, 
use of HS will be of great help in reducing the duration 
of surgery, as well as post operative bleeding without 
increasing in the rate of complications. Thus it needs to 
be evaluated so that this technique can be brought into 
practice. 

Materials and Methods 
The study was conducted at surgical unit l, Holy Family 
Hospital, Rawalpindi (A tertiary care unit). The duration 
of the study was 1 year after the approval by the 
hospital ethical committee. The sample size using WHO 
sample size calculator was 30 patients in each group 
(i.e.60 patients). 
Inclusion Criteria: Age- 18 to 60 years, either gender, 
Simple euthyroid multinodular goiter after clinical 
evaluation. 
Exclusion Criteria: Patients undergoing operation for 
recurrent goiter, thyroidectomy with concomitant 
procedure as cervical lymph node dissection or 
parathyroidectomy, toxic multinodular goiter,  thyroid 
malignancy, patients with retrosternal extension of the 
goiter. 

Results 
There were 60 patients that were enrolled in the study. 
None of them dropped from it. On completion of the data 
collection, the result was analyzed and was as follows: 

The study included 60 patients with multinodular goiter, 
in which there were 44 females (73.3 %) and 16 males 
(26.7%), as shown in table I. There were 30 patients in 
group 1(G1) and 30 in the group 2 (G2). 

 
The age was   ranging from 21 years to 57 years in the 
two groups. The mean age in group 1 was 39.67 years 
(SD=8.507) and that in group 2 was 38.77 years 
(SD=9.310).  
The mean operative time in the harmonic scalpel group 
(G 1) was  81.93    minutes(SD=6.797) , and that in the 
knot and tie group (G2) was 106.80    
minutes(SD=7.088) for  thyroidectomy, and there was a 
23.28 % (i.e. ,24.87 minutes)reduction in the operative 
time using the Harmonic scalpel device(Table II). For 
comparison of mean duration of surgery in the two 
groups, ie, G1 and G 2, independent samples t-test was 
used. The p value was .000 that was statistically 
significant. 
 

 
The mean total amount of drainage was 47 ml for G1, 
and 94 ml for G2, with a difference of 47ml, which was 
statistically significant (Table III). There was no patient 
in either group who had post operative hematoma. Only 
one patient in G2 had transient recurrent laryngeal 
nerve palsy, but none in G1. 
 
Table III:  Amount of drainage(n=60) 

Procedure Mean N Std. Deviation

harmonic scalpel group 47.67 30 17.943 

knot and tie group 94.67 30 20.634 

Total 71.17 60 30.482 

Table I. Gender distribution(n=60) 

Frequency 
(N=number of patients) Percentage (%) 

Male 16 26.7 

Female 44 73.3 

Total I60 100.0 

Table II: outcome variable(n=60)  
Mean operative time in minutes in G1 and G 2 

      Procedure

N 
Mean 

(minutes) 

Standard 
deviation 

(SD) 

P-
value 

operati
ve 

time 

harmonic 
scalpel 
group(G1) 

30 81.93 6.797 
0.000 

knot and tie 
group(G2) 

30 106.80 7.088 
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Discussion 
The thyroid is a highly vascularised organ, and therefore 
accurate and efficient hemostasis is one of the first 
priorities of the thyroid surgeon to prevent or minimize 
complications. Means to prevent and control intra- or 
postoperative bleeding therefore remain a topic of 
utmost importance. The harmonic scalpel has, since the 
1990s, become more frequently used also in thyroid 
surgery. The aim of this study was to highlight the 
significance of Harmonic scalpel device in reducing the 
operative time of thyroidectomy, because a single 
instrument is used for dissection, cutting and 
haemostasis simultaneously.  
Frederic Sebag and colleagues3 in 2009 studied a group 
of 100 patients with MNG, that included 81 women and 
19 men with a mean age of 55 +/- 15 years. These 
Patients were prospectively allocated in a conventional 
tie-and-clip (TC) group (n = 50) and    Harmonic scalpel 
(HS) group (n = 50) . All underwent total thyroidectomy. 
Mean length of surgery was 104 (SD, 32) in the tie and 
clip group and 84 minutes (SD, 17) in the harmonic 
scalpel group, with a P value of 0.0001. These results 
were comparable to those in our study in which the 
operative time for the knot and tie group was 106.8 
minutes and in harmonic scalpel group was 81.93 
minutes, with a p value of 0.000.   
M.Kilic and colleagues4 randomly assigned eighty 
patients into 2 groups. The patients in group 1 (n=40) 
underwent thyroidectomy performed with conventional 
knot tying and the electrocautery technique; in patients 
in group 2 (n=40), the harmonic scalpel was used for the 
procedure. Significant differences were observed 
between these 2 surgical techniques in terms of 
operative time. With the harmonic scalpel technique, 
there was a nearly 18% reduction in operative time, as 
in our study where there was a reduction in operative 
time up to 23.28 %. 
A publication in Head & Neck 8 described three hundred 
patients who had undergone surgery on the thyroid 
gland and were divided into 2 groups of 150 patients 
each. Hemostasis as well as division of blood vessels 
and thyroid tissue was performed with the use of 
ultrasonically activated shears (UAS) in the first group 
and by conventional ligations in the second group. The 
use of UAS resulted in as much as a 39.7% reduction in 
the operative time of the total thyroidectomy and a 
30.8% reduction of the lobectomy (p < .001). The 
conclusion withdrawn was that use of UAS in thyroid 

surgery is a safe method for hemostasis, as well as for 
the division of blood vessels and thyroid tissue.  
Foreman and colleagues9, concluded in their study that 
the operations were quicker with the harmonic scalpel: 
the mean operating time of the harmonic scalpel group 
was 11.29 min less (12.0% decrease; P = 0.0036, 
unpaired t-test) following total thyroidectomy than that in 
the group of patients where conventional hemostatic 
techniques were used .This parallels with the results in 
our study as already described. 
Bleeding in thyroid surgery can occur from the main 
arteries and veins of the gland, small tributaries, or the 
gland itself. The HS has been approved for the ligation 
of vessels up to 5 mm in diameter. Thermal damage is 
limited to 0–3 mm beyond the tissue grasped within the 
forceps of the device 10. While a study by Leonard and 
Timon 11 concluded that use of a HS was not superior to 
conventional techniques with respect to operative time, 
many other studies reported decreases in operative time 
of between 6 and 78 minutes 2,12-16.  
In addition to decreasing the operative time, the use of 
Harmonic scalpel is associated with a decrease in the 
post operative drainage fluid (difference was 47ml), as 
in our study, and the difference was statistically 
significant. In a study conducted in 201217, the drainage 
fluid at 24 and 48 hours post operatively in the Harmonic 
scalpel group was 40ml and 25ml respectively, where as 
in the knot group, it was 45ml and 30ml in the first and 
second days respectively. However, the difference was 
not statistically significant (p value 0.4709). A study 
conducted by M.Kilic and colleagues4 showed a 
statistically significant difference in the total post 
operative drainage fluid (p < 0.05). 
Hypocalcaemia and RLN injury are the major 
complications of thyroid surgery18. Harmonic scalpel is 
equally safe with respect to hemorrhage and recurrent 
laryngeal nerve palsy19,20, as in this study in which only 
one patient in group 2 had transient recurrent laryngeal 
nerve palsy, none in the other group. Also, none in 
either group has post operative hematoma formation in 
this study. This is in comparison to the study published 
in Ann. Ital. Chir., in 201217, in which transient RLN 
palsy was observed in 1.76% and definitive in 1.27% of 
patients in Harmonic scalpel group, where as in the knot 
and tie group, it was 1.60% each of transient and 
definitive RLN palsy. These findings were not 
statistically significant. Also, in the same study, the 
incidence of hematoma was 0.88% and 0.63% in 
harmonic scalpel group and knot and tie group 
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respectively. These findings were, once again, not 
statistically significant. 
Harmonic system also enables smaller incisions in open 
surgery21 and the development of minimally invasive, 
video-assisted thyroidectomy techniques in selected 
cases22. Use of harmonic scalpel device is associated 
not only with a decrease in the incidence of post 
operative pain23,24, but also hypocalcaemia.25 These 
aspects have not been studied in this study and need to 
be addressed, as these collectively enable shorter 
hospital stay programs and outpatient surgery26 and, 
therefore, lower costs.  

Conclusion 
The mean operating time and post operative drainage 
with the use of Harmonic scalpel device is less as 
compared to that with knot tying during open thyroid 
surgery for multinodular goiter, and this difference is 
statistically significant, and its use is not associated with 
increase in the complication. 
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