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ABSTRACT  
Background: During vaginal hysterectomy, pedicles are usually secured by conventional suturing but it may be difficult many a 
times. Electrosurgical bipolar vessel sealing in vaginal hysterectomy is safe and effective alternative for securing pedicles.  
Aims & Objectives: Aim of the study is to compare the efficacy of vessel sealing for securing pedicles in vaginal hysterectomy as 
compared to conventional suturing in terms of operating time, perioperative blood loss, postoperative pain and short-term surgical 
complications. 
Materials and Methods: This was a randomized controlled trial study done in our institute during a period of one year. Two groups 
were formed, one was control group I (total 60 patients), wherein, conventional suturing was done and other was study group II 
(total 65 patient) where Ligasure vessel seal was used for securing pedicles, irrespective of age and parity. Data of patients were 
collected and statistical analysis was performed using SPSS version software. 
Results: Group II shows significant reduction in operative time compared to control group (p =0.0001). There was significant 
difference between 2 groups in operative blood loss (p =0.0001) and post-operative pain (p=0.0001). None of the patients had major 
surgical complications.  
Conclusion: The Ligasure vessel sealing system is a safe alternative for securing pedicles in vaginal hysterectomy when compare 
with conventional suture ligation. 
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Introduction 
 

Vaginal hysterectomy is considered the preferred 

methods for hysterectomy in the absence of gross pelvic 

disease and it can be carried out in most patients.[1-4] 

However, it is sometimes difficult to maintain  adequate 

haemostasis during the vaginal approach as results of 

difficulties in visualizing and ligating sutures through a 

small opening.[5] Surgical haemostasis can be secured by 

a variety of methods including suturing  or vessel 

coagulation. Electro coagulation diathermy is unreliable 

for vessels larger than 2 mm in diameter.[6] 

 

Energy based vessel sealing devices allow for rapid 

sequential tissue and vessel sealing (vessels up to 7 mm 

diameter) coagulation and transaction of the pedicles in 

one handheld tool.[7] There are numerous devices 

available for energy based vessel sealing. Ligasure is a 

new haemostatic system based on the combination of 

pressure and bipolar electric energy. It delivers a 

controlled high power current with low voltage to melt 

the collagen and elastin within the tissue to create a seal 

zone which appears as a distinctive translucent area and 

has plastic resistance to deformation. In addition, the 

vessel sealing mechanism produces significantly reduced 

thermal spread compared to existing bipolar instruments 

as energy is automatically switched off when tissue 

impedance reaches a critical level.[6,8] 

 
The Ligasure system has been used in a range of non-

gynecological surgical procedures with encouraging 

results. The objective of this study is to compare vaginal 

hysterectomy performed with standard techniques 

versus the one performed with Ligasure, in terms of 

operating time, perioperative blood loss, postoperative 

pain and short-term  surgical complications. 

 

Materials and Methods 
 

This study was randomized prospective controlled trial 

which was done after taking approval from the hospital 

ethical committee and explained consent from patients. 

The study was conducted during a period of one year 

from December 2012 to November 2013 in our institute. 

Out of 208 patients admitted for vaginal hysterectomy, 

125 were recruited for the study. Informed and written 

consent was obtained from patients. Exclusion criteria 

were: uterine size greater than 14 weeks, suspected 

uterine cervical or ovarian malignancy, severe 

endometriosis and previous three caesarean sections. 
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Table-1: Indications for hysterectomy (total n=125) 
Control group (I) (n = 60) Ligasure group (II) (n = 65) 

Uterovaginal prolapse (n = 33) Uterovaginal prolapse (n = 32) 
DUB (n = 18) DUB (n = 20) 

Fibroid (n = 19) Fibroid (n = 13) 
 
Table-2: Visual analog pain scale 
10 – Agonizing (unbearable distress) 
8 – Horrible  
6 – Dreadful 
4 – Uncomfortable  
2 – Annoying  
0 – No distress 
 

The patients were randomized to either using Ligasure 

procedure or conventional suturing using a list of 

computer generated random number. Patients were 

blinded to treatment methods. Indication for 

hysterectomies were shown in table no 1. 

 

Concomitant procedures performed at time of vaginal 

hysterectomy such as vaginal repair and oophorectomy 

were performed similarly in both groups. The mean age 

in group I was 52 years, and in group II, it was 51years. 

Antibiotic prophylaxis in the form of single dose of 

metronidazole and 1.5 gm cefuroxime intravenously 

were given at the time of induction of anesthesia. All 

operations were performed under spinal anesthesia in 

lithotomy position. The operative field was cleaned with 

a standard antiseptic agent and 0.20 ml of 1:200000 

adrenaline in normal saline was infiltrated under vaginal 

mucosa. 

 

A circular incision was made around the cervix, the 

pouch of Douglas was opened posteriorly and the 

bladder was separated from the uterus. In group II, 

Ligasure was used, the electrodes on the hand piece were 

placed across the hysterectomy pedicles, so that the 

tissue was interposed between the jaws of the hand piece 

in the centre of the electrode. The handle was then closed 

until it latched in placed in the tightest rachet position. 

The coagulation foot pedal was pressed until a 

characteristics two tone sound from the machines 

confirmed complete coagulation of tissue. After the 

feedback control of response system has delivered the 

appropriate amount of energy required to seal the tissue, 

the flow of current was automatically halted to minimum 

heat transmission to surrounding tissue. The foot pedal 

was then relaxed, the coagulated tissue cut, and electrode 

released by squeezing the handle of handset until it was 

unlocked. When the suturing technique was used, the 

pedicles were clamped, cut, transfixed and doubly ligated 

using vicryl no. 1 suture (polygalactin). Closure of vaginal 

cuff was identical in both study groups. The posterior 

cuff closed with running whipstitch of vicryl no 1, 

incorporating the cardinal complex at each angle. The 

round ligament pedicles were attached to anterior 

vaginal uterosacral mucosa and the mucosa was closed 

side to side and attached to utreo-sacral cordinal 

complex – thus closing the pubo-cervical ring. Operative 

time was measured form the initial incision to complete 

closure of the vaginal cuff with satisfactory haemostasis. 

Operative blood loss was measured by evaluating the 

amount of blood collected in the perineal pouch and 

weighing the swabs used during the surgery. A 4 by 4 

gauge fully soaked amounts to 10 cc of blood. 

Postoperative pain was measured by visual analog score 

as shown in table no 2. 

 

Surgical complications included labial burn in two 

patients in Ligasure group and post-operative bleeding in 

one case in control group which required return to 

operation theatre for haemostasis.  

 

Statistical analysis was performed using SPSS software. 

The results were shown in mean and standard deviation 

for the quantitative characteristics. Data were evaluated 

by Chi Square test and Student’s t-test. A probability level 

(p value) of less than 0.05 was considered significant. 
 

Results 
 

One hundred twenty-five patients were included in the 

study. The Ligasure device was used in 65 patients and 

conventional suture ligation technique was used in 60 

patients. The two groups were similar with respect to 

age, parity and indications for surgery. Patients in 

Ligasure group had a significantly shorter mean 

operating time of 57.34 (SD=1.58) minutes compare to 

control group’s 70.03 (SD=1.64) minutes as shown in 

table no 3. 
 
Table-3: Comparison between groups 

 
Ligasure group  

n=65 
Control group  

n=60 
P  

value 
Operation time (minutes) 57.34 (SD=1.58) 70.03 (SD=1.64) 0.0001 
Operative blood loss (ml) 135.0 (SD=6.01) 191.23 (SD=7.19) 0.0001 

Pain score 3.80 (SD=0.68) 5.88 (SD=0.66) 0.0001 
 

Only two patient in Ligasure group suffered from 

complication of unilateral labial burn which was detected 

promptly and managed conservatively. The healing 

occurred without scarring. 

 

The mean operative blood loss was significantly less in 

Ligasure group as compared to controlled group. In 

Ligasure group, the average blood loss was 135ml 

(SD=6.01) compared to 191.23 ml in control group 

(SD=7.19) with a p =0.0001 as shown in table no 3. In 
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conventional suturing group, one patient required return 

to operation theatre due to hemorrhage in immediate 

postoperative period due to bleeding from one of the 

hysterectomy pedicles, which required reclamping and 

ligation. Haemostasis was achieved vaginally. The visual 

analogue pain score shows significant difference 

between pain perceived by patient in both group. In 

Ligasure group, the average pain score was 3.80 

(SD=0.68), and in conventional group, it was 5.88 

(SD=0.66) as shown in table no 3. 
 

Discussion 
 

It has been emphasized that vaginal hysterectomy should 

be the primary method of uterine removal. Still less than 

30% of all hysterectomies are currently performed via 

the vaginal route.[9] This could be due to lack of 

experience in vaginal surgery.[10,11] Patients with morbid 

obesity, significantly enlarged uterus, narrow vaginal 

canals and contracted pelvis continue to pose a surgical 

challenge. Placing suture high in the pelvis under and 

around a narrow pubic arch is difficult and quite 

frustrating. Not only it is difficult to see in these regions, 

but also accurately placing a suture and retrieving the 

needle is also problematic. These difficulties may lead to 

increased blood loss and necessitate conversion to 

laparoscopic or abdominal approach. Therefore it is 

important to investigate the alternative in surgical 

techniques which could make the procedure easier and 

associated with lower rate of complications. 

Electrosurgical bipolar vessel sealing technology seems 

uniquely suited for vaginal surgery. The surgical steps 

other than placement of suture are identical to those 

used during standard vaginal hysterectomy. Pedicles can 

be controlled rapidly and effectively with this device, 

virtually eliminating the need for sutures, except for 

reconstruction of vaginal vault. Although in skilled 

hands, vaginal hysterectomy may be performed using 

standard techniques even in difficult patients, the 

Ligasure technology permits less experienced vaginal 

surgeon an opportunity to expand the indication for 

vaginal hysterectomy. It has been shown that Ligasure is 

associated with a shorter operating time than 

conventional suturing clamping, and suture ligation of 

pedicles. Two randomized studies has reported 

reduction of around 50% in the mean operating time for 

hemorrhoidectomy with use of the Ligasure[12,13] as well 

as in radical prostatectomy.[14] Present study supports 

this fact as the mean operating time in control group was 

70.03 minutes and in Ligasure group it was 57.30 

minutes with p =0.0001. 

The use of Ligasure was associated with a reduced risk of 

hemorrhage related complications. In the control group, 

one patient returned to OT because of postoperative 

bleeding from one pedicles – but bleeding was controlled 

vaginally. Ligasure vessel sealing system is operator 

independent whereas haemostasis achieved by 

conventional suturing is skill and operator dependent. 

Ligasure is easy device to learn and use. There was also a 

reduction in mean blood loss in Ligasure group (135.36 

ml), as compare to control group (191.23 ml) with a p 

=0.0001. This is in accordance with six studies, which 

reported blood loss either by a change in haemoglobin 

(measure on postoperative day 2)[15] or blood loss in 

millilitres.[16-20] The postoperative pain score on visual 

analog scale also showed a significant difference in both 

groups. The score was 3.80 in Ligasure group and 5.88 in 

control group respectively with p =0.0001. In the present 

study, the Ligasure group presented at a lower pain 

status. Cronje and Coneney was only known other study 

that evaluateed postoperative pain status in women 

submitted to vaginal hysterectomy using Ligasure, and 

they got similar result.[16] This technique delivers a 

precise amount of energy with thermal spread limited to 

an area less than 1.5 mm beyond the tissue bundle or 

vessel. Thus minimized injury to adjacent tissue 

decreases the inflammatory response and postoperative 

pain.[6] Finally, two patients in Ligasure group sustained 

a small first degree unilateral labial burn. This 

highlighted the importance of noticing that activated 

hand piece remains still hot after use and should not 

come in contact with patient skin. 
 

Conclusion 
 
We have found that the Ligasure device is safe and 

effective alternative for securing vascular pedicles during 

vaginal hysterectomy, compared to conventional suture 

ligation. It is not only easy to learn and use but also leads 

to decrease in operative time, blood loss and pain. 
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