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 LigaSure is an advance device that profoundly used for total thyroidectomy. 

It has been recognised as an expensive disposable hand with limited time 

of used. However, conventional bipolar device that extensively used for the 

same purpose characterised by having a cheap reusable hand regarding 

safety, operative time, postoperative complication. Data of current study 

collected retrospect fully for period form 1st of January 2016 to 30th of 

January 2020. A 144 patients underwent total thyroidectomy, 27 male, 115 

female, 70 patients surgery done by LigaSure other 74 patients by 

conventional bipolar, then study the outcome and complication of total 

thyroidectomy in both group. A 144 patients were included for total 

thyroidectomy with two different haemostasis techniques (70 patient by 

LigaSure, 74 by conventional bipolar device). Regarding time of operation, 

using LigaSure significantly required less time that the conventional 

bipolar (p value < 0.05). Meantime 55 min vs 85 minutes respectively. 

There was no significant differences between both techniques in term of 

postoperative complication bleeding, subcutaneous haematoma, 

hypocalcaemia, and change in patients voice. The bipolar device gives 

efficient surgical out come and low cost in compare to LigaSure during total 

thyroidectomy. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

During last decade, total thyroidectomy has been reported as the most common surgical technique to treat 

many types of thyroid diseases, such as Multinodular goiter and thyroid tumour [1], [2]. It has been well 

known that the thyroid surgery field is small and highly vascular, that concomitant with very intimate relation 

to vital structures such as, recurrent laryngeal nerves, external laryngeal nerves, as well as parathyroid glands. 

Importantly, this anatomical location for thyroid gland extensively raised risk rate and complications of total 

thyroidectomy. Thus, several techniques have been developed in order to a chieve best outcomes of total 

thyroidectomy. For instance, using suture ligation of vessels, conventional mono or bipolar electrocautery, 

and more recently new techniques were applied by using harmonic scalpel, as well as LigaSure advance 

sealing device. In the same line of thought, number of complications might result due to parathyroid glands 

(hypoparathyroidism) damage or removing. Moreover, recurrent laryngeal nerve injury which probably lead 

to dysphonia. Interestingly, manipulation during surgery, as well as haemostatic technique are the main 
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reasons behind most of above-mentioned complications [1], [3]. It has been illustrated that conventional 

technique by clamp and ligation still known as gold standard approach. However, there is range of 

disadvantages, such as time consuming, injury to RLN, and injury of parathyroid gland. Notably, if above 

technique combined with conventional bipolar electrosurgical cautery at frequency 2 to 4 MHz would 

profoundly reduce damage to adjacent tissue and expected temperature on target tissue remain between 60 to 

100 C [4], [5]. Thus, improve haemostasis, reduce time, cost, complication of operation. Furthermore, Bipolar 

cautery can be used for vascular pedicles control with or without supported knot tying. 

 

On the other hand, it has been demonstrated that LigaSure (LS) vessel sealing system (Covedien) provide 

sealing and division of vessel up to 7 mm. Our study tries with care to investigate advantages of both 

techniques (LigaSure and conventional bipolar device on total thyroidectomy) for haemostasis regarding 

surgery time, bleeding and the cost particularly for expensive disposable hand piece of LigaSure. Moreover, 

current study we compare combination traditional ligation and use of bipolar support with use of LigaSure 

alone during total thyroidectomy regarding operative time, intraoperative, postoperative blood loss, time of 

drain removal, duration of hospitalization postoperative hypocalcaemia and voice changes. 

 

2. Materials and methods 

 

2.1 Study design 

A retrospective single centre study that extends from 1st of January 2016 to 30th January 2020. 

 

2.2 Patients 

A 144 patients were scheduled for total thyroidectomy at Al Karama Teaching Hospital. Notably, patients 

with goitre who have been admitted for total thyroidectomy due to malignant (FNAC approved) or benign 

condition like big multinodular goiter or toxic goitre, were included in the present study. On the other hand, 

patients with vocal cord paralysis, or have had previous thyroid surgery were totally excluded from our study. 

 

2.3 Surgical procedure 

All patients included in the current study have been admitted to Al Karama Teaching Hospital at morning 

time. They have received preoperative antibiotics such as Amoxicillin vial 500mg, or amikacin 500mg for 

penicillin allergic patients. Importantly, operation has been done under general anaesthesia at reverse 

trandelinberg position (head up). Through collar incision, upper and lower flap below platysma was 

performed, followed by careful separating of strap muscle at neck area. Thereafter, lateral dissection of lateral 

surface of thyroid lobe has been performed until identifying middle thyroid vein to be quietly controlled by 

LigaSure or bipolar or ligature depending to the groups. Furthermore, mobilization of upper pole to control 

superior thyroid vessels by LigaSure or convensial bipolar with or without single stitch ligature has been also 

applied. Interestingly, subcapsular dissection with preserving parathyroid glands, and identifying of recurrent 

laryngeal nerve, as well as dissection of Berry ligament using LigaSure or bipolar on both sides has been 

done with care.  Importantly, haemostasis was secured, even that sometime ligature for bleeding vessel by 

vicryl 0/3 is needed. In addition, rodivac drain put routinely, approximation of strap muscle and platysma by 

0/3 or 0/4 absorbable suture, closure of skin by subcuticular suturing 0/2 Nyloon. 

 

2.4 Outcome measures 

There was assessment for all operation that started from beginning of skin incision till last nod of skin closure. 

Notably, intraoperative blood loss (according to amount in the sucker or number of full wet bloody lap every 

4 equal to 250ml) postoperative haemorrhage has been also assessed assess by estimating amount of blood 

on rodivac container or haematoma required exploration. Interestingly, looking for signs of hypocalcaemia 
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any paraesthesia, Chvostek’s sign, patient should be given calcium and vit D3, assessment of quality of speak,  

as well as laryngoscopy for vocal cord palsy. 

 

2.5 Ethical approval 

Written informed consent was obtain from all patients, in addition to permission from all members of research 

ethical approval committee. 

 

2.6 Statistical analysis 

Data analysis was performed using following software (IBM, SPSS 21 statistic release, IBM corporation, 

Armonk, YS, US). Notably, statistical significance was rate (P < 0.05) using chi square (x2) test, fisher ex act 

test, student’s T test. 

 

3. Result 

Current study has totally included 144 patients were admitted to Al Karama Teaching Hospital for total 

thyroidectomy. More specifically, LigaSure technique was used for 70 patients, while 74 patients have got 

thyroidectomy using bipolar procedure. Notably, females represented 79.8% (115) of total included patients, 

and male patients were only 20.1 % (59). Average of patient’s age was 43.5 years (table 1). 

 

Table 1, Shows gender and age of patients included in the present study 

 

Table 2, Shows indication of surgery for all patients included in the present study 

 

Table 3, Shows results of pathological examinations were applied for all patients included in the present 

study 

Sex / Age  LigaSure 70 Bipolar 74 P value > 0.05 

Male 16 11 > 0.05 

Female 54 63 > 0.05 

Age (years, mean (SD)) 45 (5) 39 (3) > 0.05 

Indication of surgery, n 

(%)  

LigaSure 70 Bipolar 74 P value > 0.05 

Multinodular goitre (MNG) 31 (45.1) 31(43) > 0.05 

malignancy 24(34.9) 28(39.1) > 0.05 

Thyrotoxicosis and other 15(20) 15(17.9) > 0.05 

 

Pathological examination    

Benign (MNG,Graves 

,other) 

46 46 > 0.05 

Malignant 24 28 > 0.05 

Papillary carcinoma 22 27          > 0.05 

Follicular carcinoma 1 1 > 0.05 

Medullary carcinoma 1 0 > 0.05 
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Pathological examination LigaSure 70 Bipolar 74 P value > 0.05 

Benign (MNG,Graves 

,other) 

46 46 > 0.05 

Malignant 24 28 > 0.05 

Papillary carcinoma 22 27 > 0.05 

Follicular carcinoma 1 1 > 0.05 

Medullary carcinoma 1 0 > 0.05 

 

Our observations show no significant difference in term of amount of intraoperative bleeding, as well as 

amount of postoperative suction drain content in both techniques. We also found that median time for 

LigaSure group was 50 minutes, however 90 minutes was required for bipolar procedure, (table 4). 

 

Furthermore, we have done postoperative assessment using both techniques. More specifically, we assist pain 

level, requirement for analgesic, development of subcutaneous haematoma, wound infection, time to stay in 

a hospital. Strikingly, there was no significant differences in term of all above mentioned parameters (table 

4). 

 

Then we investigated postoperative temporary hypocalcaemia for all patients subjected for surgery using both 

LigaSure and bipolar techniques. We found that 35% and 36% of LigaSure and bipolar groups have developed 

postoperative temporary hypocalcaemia. Thus, there was no significant differences in this term. Importantly, 

patients from both groups included in our study have well responded for prescribed treatment (table 4). 

 

Furthermore, we found that only one patient from both groups developed permanent hypocalcaemia 

(hypoparathyroidism) who also perfectly responded to the recommended medical treatment (table 4). 

 

In the same line of thought, four patients from LigaSure group, and five from bipolar groups have shown 

temporary changes in voice. While only one patient in bipolar group shows permanent change in voice (table 

4). 

 

Table 4, Postoperative data collection for both groups that underwent total thyroidectomy 

Regarding operation LigaSure Bipolar P value 

Time (minute), 

median(range) 

55 

(48-90) 

85 

(65-95) 

< 0.05 

Intraoperative 

bleeding 

(median) 

115 ml 118 ml > 0.05 

Postoperative pain 

median (range) 

3 

(1-5) 

4 

(1-6) 

> 0.05 

Subcutaneous 

haematoma 

1 1 > 0.05 

Temporary 

Hypocalcaemi

a 

33 patients 34 patients > 0.05 
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Permanent 

Hypocalcaemia 

1 1 > 0.05 

Temporary 

Change in 

voice 

4 5 > 0.05 

Permanent 

Change in voice 

0 1 > 0.05 

 

4. Discussion 

The thyroid gland is the most vascular endocrine gland in the human body make a surgical intervention in 

this organ more difficult especially for haemostasis [6]. Bleeding during or after operation makes an 

intervention in the bloody field more dangerous with risk for recurrent laryngeal nerve and parathyroid glands 

[7]. Haemostasis during thyroid surgery by many techniques including simple old clamping and ligation of 

the vessels [8], unipolar diathermy then to conventional bipolar diathermy [9], to more new techniques, 

LigaSure and harmonic scalpel [10]. Many research checks the safety and efficacy of conventional bipolar in 

comparison to LigaSure and comparison of cost effectiveness [11], [12]. Time saving is a critical point in 

chose the appropriate method in thyroidectomy operation. It has been found that using LigaSure reduce time 

of operation 10 minutes compared to conventional methods with no differences in complication rate [13]. In 

the present study, the shorter time of applying in the LigaSure group (from the big jaw and long surface area 

of sealing) make dissection and haemostasis more rapid, however other complications like bleeding 

preoperative or postoperative does not affect. On the other hand, the small head of bipolar make dissection 

more precise but it is time consuming, though if it is done carefully, it also gives effective haemostasis. Both 

types have the same outcome regarding postoperative hypocalcaemia whether temporary or permanent. Apart 

from one case of small subcutaneous haematoma in both groups, the intraoperative bleeding is similar in both 

methods. The main difference in using these devices is the financial aspect, bipolar is low-cost and reusable 

in comparison to LigaSure which has costly disposable handling. 

 

In conclusion, we find that the surgeon’s experience would shorten the time of operation which fastening the 

homeostasis and reduce the complications in both types of devices. 

 

However, the conventional type is still preferable especially among patients who attend governmental 

hospitals because of its lower price and availability compared to LigaSure. 
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