
 

ORIGINAL ARTICLE 

 

 
P J M H S  Vol. 14, NO. 3, JUL – SEP  2020   522 

Outcomes of Harmonics Use in Thyroid Surgery: A Randomized 
Control Trial 
 
MUHAMMAD SAJID HAMEED ANSARI1, HUSNAIN IQBAL2, ZULFIQAR ANJUM3, ASIM BHATTI4 

1Associate Professor, 2Assistant Professor, 4Senior Registrar, Department of Surgery 
3Associate Professor of Paediatric Surgery 
DG Khan Medical College & DHQ Teaching Hospital Dera Ghazi Khan 
Correspondence to: Dr. Muhammad Sajid Hameed Ansari surgonsajid786@gmail.com0333-8580422 

 

ABTRACT 
 

Aim: To compare mean operating time, blood loss, post-operative hospital stay and post-operative complications of 
thyroid surgery with harmonic scalpel use and without harmonic scalpel. 
Study Design: Randomized controlled trial. 
Place and duration of study: Dept of Surgery, DHQ Teaching Hospital, DG Khan from 1 stJuly 2017 to 30thJune 
2019. 
Methodology: One hundred cases of either gender with age more than 15 years undergoing thyroid surgery of any 
type were included in this study. The cases were distributed in  two equal groups by simple lottery method. The 
cases in group A were managed with conventional hemostasis and those in B with harmonic and they were 
assessed for mean operative time, mean blood loss, mean postoperative hospital stay and number and types o f 
post-operative complications. 
Results: The mean age in group A and B was 40.22±5.96 vs 38.62±5.65 years. There were 41 (82%) females in 
group A and 40 (80%) in group B. Mean operative time in group A and B was 98.16±17.45 vs 84.38±9.34 minutes 
(p<0.001). Mean blood loss was 76.00±21.40 vs 64.50±16.04 mL (p = 0.003), and mean post-operative hospital 
stay was 3.12±0.74 vs 2.48±0.54 days in group A and B respectively with p=<0.001. Hypocalcemia was observed 
in 5(10%) vs 4 (8%), Surgical site infections were present in 5(10%) vs 2(4%) and signs of trauma to recurrent 
laryngeal nerve noted in 3 (6%) vs 1 (2%) in cases of group A and B. 
Conclusion: Harmonic use in surgery of thyroid is significantly better than conventional hemostasis procedures as 
it resulted in reduced mean operative time, less estimated blood loss, less post-operative hospital stay and few 
numbers of complications. 
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INTRODUCTION 
 

Theodor Kocher and Theodor Billroth are considered 
pioneers of the surgical management of thyroid disease in 
the late 19th century and since then, few developments in 
technical steps of thyroid surgery have been 
demonstrated.1 Thyroid is about 10-20 grams in weight in 
normal adult and is significantly vascular organ.2 Keeping in 
mind as the operative field is relatively small, highly 
accurate hemostasis is always required for successful 
result in thyroid surgery. The main method for achieving 
good hemostasis in thyroid surgery has remained tying i.e. 
knotting and clipping of blood vessels both are effective but 
are time consuming techniques. In the current situation of 
healthcare over burden and long waiting time for elective 
surgery, any instrument that may reduce the mean 
operative time while keeping an acceptable complication 
rate has warranted investigations and further 
demonstrations. The harmonic scalpel developed by 
Ethicon Inc. was introduced into the field of surgery almost 
twenty years ago. Harmonic scalpel, by generating 
mechanical vibrations of about 55.5 kHz which is able to do 
coagulation and cutting at same time. It was hypothesized 
that harmonic scalpel causes less lateral thermal trauma to 
tissues in contrast to traditional diathermy with advantage 
of low neuromuscular stimulation and is associated with 
less chances of dissipation of electrical and thermal energy 
to the patient’s  body3. 
------------------------------------------------------------------------------- 
Received on 17-10-2019               Accepted on 23-04-2020 

 
Harmonic scalpel (HS) has been adopted well by the 

modern surgery and its uses in a wide range of procedures 
has reported well. A randomized clinical trial in head and 
neck surgery demonstrated the superiority of harmonic 
scalpel to reduce blood loss as well as to reduce the 
operation time over the conventionally used methods of 
controlling loss of blood during surgery.4 

In last few years, many reports regarding evaluation 
of the utility of the harmonic for thyroid surgery have 
published and the majority of these studies took place at 
United States and Europe. Researchers have stated similar 
results in aspects of reduced mean operative times with the 
use of harmonic scalpel. Conflicting results have also been 
published in regard of postoperative complication like 
postoperative hypocalcemia and injury to the recurrent 
laryngeal nerve. Such complications occur rarely and the 
number of such cases documented in individual studies are 
very few. Consolidating the data, it can be concluded that 
relative associations between Harmonic use and 
postoperative complications is less than that of traditional 
electrocautery. No meta-analysis on the use of Harmonic in 
thyroid surgery has been published to date. Our purpose 
for this study was to evaluate the benefits of harmonic 
scalpel over conventional hemostasis procedures like tying, 
knotting and electrocautery in aspects of operative times 
for thyroidectomy, to analyze the blood loss during surgery, 
post-operative hospital stay and to compare the incidence 
of postoperative complications. 
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PATIENTS AND METHODS 
 

This was a randomized controlled trial that was carried out 
at Department of Surgery, DHQ Teaching Hospital, Dera 
Ghazi Khan from 1stJuly 2017 to 30thJune 2019. All cases 
of either gender with age more than 15 years undergoing 
thyroid surgery of any type were included. The cases were 
divided by lottery method into two equal groups. Both group 
patients were operated by same team of experienced 
consultant surgeons. The cases in group A underwent 
conventional hemostasis procedures and those in B group 
were managed with harmonic use and they were assessed 
for mean operative time, mean approximated blood loss, 
mean post-operative hospital stay and number and types of 
post-operative complications. The estimated blood loss 
was judged by used gauzes of 30x30 cm fully soaked and 
separately counted by team at the end of surgery and also 
took help from gauze visual analogue scale used and 
modified by Ali Algadiem et al.5 The data was processed by 
SPSS version 20. Chi-square test was used for 
stratification of qualitative data and Welch two sample T 
test for quantitative data and post stratification p-value 
<0.05 was taken as significant. 
 

RESULTS 
 

The mean age in group A and B was 40.22±5.96 vs 
38.62±5.65 years. There were 41 (82%) females in group A 
and 40 (80%) in group B. Mean operative time in group A 
and B was 98.16±17.45 vs 84.38±9.34 minutes with 
p<0.001. Mean blood loss was 76.00±21.40 vs 
64.50±16.04 mL (p=0.003), and mean post-operative 
hospital stay was 3.12±0.74 vs 2.48±0.54 days in group A 
and B respectively with p=<0.001. Hypocalcemia was 
noted in 5 (10%) vs 4 (8%), surgical site infections were 
noted in 5(10%) vs 2(4%) and trauma to recurrent laryngeal 
nerve was noted in 3 (6%) vs 1 (2%) in cases of group A 
and B(Tables 1-3). 
 
Table 1: Demographic comparison (n= 100) 

Variables Group A Group B 

Male 9 (18%) 10(20%) 

Female 41 (82%) 40(80%) 

Age (years) 40.22±5.96 38.62±5.65 

 
Table 2: Outcome comparison (n= 100) 

Outcome Group A Group B P value 

Mean operative 
time (minutes) 

98.16±17.45 84.38±9.34 <0.001 

Mean blood loss 
(ml) 

76.00±21.40 64.50±16.04 0.003 

Mean post-

operative hospital 
stay (days) 

3.12±0.74 2.48±0.54 <0.001 

 
Table 3: Post-operative Complications (n= 100) 

Complication Group A Group B 

Hypocalcemia (probable 
parathyroid injury) 

5 (10%) 4 (8%) 

Surgical site infections 5 (10%) 2 (4%) 

Recurrent laryngeal nerve injury 3 (6%) 1 (2%) 

 

DISCUSSION 
 

Thyroid, being an endocrine gland is a vascularized organ 
and is considered among one of the organs that are 

extensively supplied by vascular system in body.2 This 
extensive vascularity in presence of vital structures of the 
neck in surroundings and a limited exposure sometimes 
make thyroidectomy a very difficult surgery. Accordingly, 
the successful surgery is considered when there is 
excellent hemostasis and no injury to surrounding 
structures has occurred. Iatrogenic injury to the parathyroid 
glands and recurrent laryngeal nerves are the main 
occurring complications of this operation that are also of 
serious concern and good hemostasis may give some 
chances to reduce such complications.6 The traditional  
methods of hemostasis used by surgeons since long times 
are electrocautery, clips, clamp and tie by the various types 
of sutures. Diathermy or electrocautery either unipolar or 
bipolar has been associated with lateral tissue trauma and 
also heat dispersion in the surroundings that may be the 
cause of trauma to the nearby structures.2 Sutures knots 
and clips are effective but there are chances of slipping. 
Also the tie, knot and then cut technique needs more time 
of surgeon6. 
 Theodossis et al6 concluded that that the minor nerve 
endings get trap and strangulate by tie and knots which 
becomes the cause of pain at post-operative region. For 
last 20 years ultrasonic activated coagulation devices have 
been introduced. Harmonic scalpel developed by Ethicon 
has become its good example. Initially it was designed for 
use in abdominal (laparoscopic) surgery and it has proven 
its effectiveness in hemostasis in laparoscopic procedures 
like laparoscopic cholecystectomy7, laparoscopic colonic 
procedures8 and also bariatric surgeries.9 With the passage 
of time it has proved its worth in multiple other surgical 
operations like tonsillectomies 10 and parotidectomies etc11. 

The harmonic scalpel produces mechanical energy at 
very high frequency of nearly 55.5 KHz which can do 
coagulation and cutting of tissues at same time. This 
device has three parts, generator, hand piece containing 
the blades. Generator or the main processing unit produces 
power of high frequency which is under control of 
processor which also pulse it to the transducer present in 
hand piece. This current causes the transducer to generate 
vibrations of harmonic frequency of 55.5 KHz. Generator 
power is control able or adjustable by various levels that 
can be manually selected, hence the cutting speed can be 
increased by increase in lateral excursion of blade.12 
Transducer present in the hand piece, consists of piezo 
electric crystals that are present as  a layer between the 
two cylinders made of metals under pressure. Blade is then 
connected by a mount to the transducer.13 

Blade functions like a curbed paddle having sharp 
inner side, that is also beveled for cutting and outer radius 
that is blunt for coagulation.13 Harmonic scalpel creates 
ultrasonic vibration which is transferred as mechanical 
energy that break up the tertiary hydrogen bonding and this 
leads to denaturation of tissue proteins and hence 
coagulation occurs. The protein gets coagulated and it 
closes the blood vessels. Harmonic scalpel also do cutting 
of tissues by doing fragmentation of cavitational nature and 
simple mechanical cutting14. Active blade of handle of 
Harmonic scalpel starts vibrations at 55KHz, against an 
inactive blade longitudinally with excursion of 50-100nm. 
This energy doesn’t transmit to the static blade which also 
becomes a barrier between heat and tissues hence it 
prevents thermal damage to tissues15. 
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The whole mechanism of this coagulation and cutting 
by the Harmonic scalpel usually occursat a relatively low 
temperature about 80 degrees Celsius causing very low 
tissue damage laterally which usually doesn’t exceed 
1.5mm , as compared to electrocautery and laser that 
usually generate so much high temperature sufficient 
enough to  cause water boiling in tissues and produce high 
lateral tissue damage.15 It is claimed that harmonic scalpel 
can seal up to 6mm diameter vessels safely.16 Saperstein 
et al17 described double ligation technique provide safety in 
ligating the large vessels including superior or inferior 
thyroid arteries. Harmonic scalpel technique works by the 
application of ultrasonic energy at two areas of the blood 
vessel simultaneously, at first low level of generator acts for 
cutting. And we used same technique in our study. The 
proposed outcome of the use of Harmonic scalpel in 
thyroidectomy was reducing the operative period and it also 
proved in results as 98.16 vs 84.38 minutes in the 
conventional hemostasis group vs harmonic scalpel group 
(p≤0.001). Shorter operation time by using harmonic 
scalpel is also evident from several centers 14,18,19 

A major complication of thyroid surgery is damage to 
recurrent laryngeal nerves and by using the Harmonic, 
surgeon has a relatively good chances to identify and 
secure the nerve. Also with the benefit of less heat 
dissipation laterally, studies suggest that Harmonic handles 
should be placed so that   the blade which is inactive, 
should be on the direction of the nerve which greatly 
overcomes the chances to damage the recurrent laryngeal 
nerve.15 Jaing et al20 performing on animal model reported 
that Harmonic scalpel can be used in nerve area at least 
2mm away from the nerve and for not more than 3 seconds 
as a safe option. If we discuss about approximate loss of 
blood during thyroidectomy, some studies reported a 
decrease in approximate loss of blood significantly which is 
associated with Harmonic scalpel use.21 In the present 
study, harmonic use during thyroid surgery showed a 
significant decrease in intra-operative blood loss (p=0.003). 
The post-operative pain was not monitored in our study and 
conventional analgesic regimens were advised to both 
groups. The post-operative stay in the hospital was slightly 
shorter in the patients in which harmonic scalpel was used 
(p<0.001). Closely resembling results have been reported 
by other studies14,18. Some studies have compared 
expenditure or costs of harmonic hand piece with the costs 
of ligation clips used in traditional hemostasis procedures, 
cost was significantly higher in harmonic scalpel usage 
group.19 The cost effectiveness was also not studied in our 
study. We highlight the benefits of Harmonic scalpel in 
obtaining reduced operative time, less blood loss, and less 
post-operative hospital stay. 
 

CONCLUSION 
 

Harmonic scalpel use in thyroid surgery for managing 
hemostasis is significantly better than conventional 
hemostasis in terms of reduced mean operation period, 
reduced loss of blood, less hospital stays (post-operative) 
and few complications. 

 
 
 

REFERENCES 
 

1. Bliss RD, Gauger PG, Delbridge LW. Surgeon's approach to the 

thyroid gland: surgical anatomy and the importance of technique. 
World J Surg 2000; 24:891. 

2. Bandi G, wen CC, Wilkinson EA, Hedican SP, Moon TD, Nakada 
SY: Comparison of bald temperature dynamics after activation of 

harmonic ace scalpel and the ultracision harmonic scalpel LCS-
K5. J Endourol 2008 Feb: 22(2):333-336. 

3. Hallgrimsson P, Loven L, Westerdahl J, Bergenfelz A. Use of the 
harmonic scalpel versus conventional haemostatic techniques in 

patient with Graves’s disease undergoing total thyroidectomy: a 
prospective randomized controlled trial. Langenbeck Arch Surg 

2008;393(5)675-80. 
4. Fritz D, Matthews T, Chandarana S, Nakoneshny S, Dort J. 

Harmonic scalpel impact on blood loss and operating time in 
major head and neck surgery: a randomized clinical trial. J 

Otolaryngol Head Neck Surg 2016; 45(1). 
5. Ali Algadiem E, Aleisa A, Alsubaie H, Buhlaiqah N, Algadeeb J, 

lsneini H. Blood loss estimation using gauze visual analogue. 
Trauma Monthly, 2016; 21(2). 

6. Papavramidis TS, Sapalidis K, Michalopoulos N, 
Triantafil lopoulou K, Gkoutzamanis G, Kesisoglou I, et al. 

Ultracision harmonic scalpel versus clamp-and- tie total 
thyroidectomy: a clinical trial. Head Neck 2010; 32(6):723-7. 

7. Fullum TM, Kim S, Dan D, Turner PL. Laparoscopic "Dome-down" 
cholecystectomy with the LCS-5 Harmonic scalpel. JSLS 2005; 

9:51. 
8. Campagnacci R, de Sanctis A, Baldarelli M, et al. Electrothermal  

bipolar vessel sealing device vs. ultrasonic coagulating shears in 
laparoscopic colectomies: a comparative study. Surg Endosc 

2007; 21:1526. 
9. Yung E, Gagner M, Pomp A, et al. Cost comparison of reusable 

and single-use ultrasonic shears for laparoscopic bariatric 
surgery. Obes Surg 2010; 20:512. 

10. Sood SC, Corbridge R, Powles J, Bates G, Newbegin CJ. 
Effectiveness of the ultrasonic harmonic scalpel for tonsillectomy. 
Ear Nose Throat J 2001; 80:514–8. 

11. Jackson LG, Gourin CG. Use of the harmonic scalpel in 
superficial and total  parotidectomy for benign and malignant 

disease. Laryngoscope. 2005; 115:1070–3. 
12. Walker RA, Syed ZA. Harmonic scalpel tonsil lectomy versus 

electrocautery tonsil lectomy: a comparative pilot study. 
Otolaryngol Head Neck Srug 2001, Nov 125(5): 449-455 

13. Ferri E, Aromati E, Spinato G, Spinato R. Focus harmonic 
compared to conventional haemostasis in open total 

thyroidectomy: a prospective randomized trial. Int J Otolaryngo l 
2011: 2011:357195. 

14. Materazzi G, Caravaglios G, Matteucci V, Aghbabyan A, Miccoli 
M, Miccoli P. The impact of harmonic FOCUS TM on 

complications in thyroid surgery: a prospective multicenter study. 
Updates Surg 2013; 65(4):295-9. 

15. Koutsoumanis K, Koutras AS, Drimousis PG, Stamou KM, 
Theodorou D, Katsaragakis S, et al. The use of a harmonic in 

thyroid surgery: report of a 3- year experience. Am J Surg 2007; 
193(6)L693-696. 

16. Amaral JF. The experimental development of an ultrasonically 
activated scalpel for laparoscopic use. Surg Laparosc Endosc 

1994;4(2):92-9. 
17. Siperstein AE, Berber E, Morkoyun E. The use of harmonic 

scalpel vs. conventional knot tying for vessel l igation in thyroid 
surgery. Arch Surg 2002; 137(2):137-42. 

18. Duan YF, Xue W, Zhu F, Sun DL. Focus harmonic scalpel 
compared to conventional hemostasis in open total 

thyroidectomy- a prospective randomized study. J Otolaryngol 
Head Neck Surg 2013; 42:62. 

19. Chang LY, O’Neill C, Su l iburk J, Sidhu S, Delbridge L, Sywak M. 
Sutureless total thyroidectomy: a safe and cost-effective 

alternative. ANZ J Surg 2011; 81(7-8):510-4. 
20. Jiang H, Shen H, Jiang D, Zheng X, Zhang W, Lu L, et al. 

Evaluating the safety of the Harmonic scalpel around the 
recurrent laryngeal nerve. ANZ J Surg 2010; 80(11):822-6. 

21. Defechereux T, Rinken F, Maweja S, Hamoir E, Meurisse M. 
Evaluation of the ultrasonic dissector in thyroid surgery. A 

prospective randomized study. Acta Chir Belg 2003; 103(3):274. 
 

tel:2001
tel:125
tel:449-455
tel:2011
tel:2011
tel:357195

