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Abstract: Modified radical mastectomy (MRM) is a standard surgical approach for breast cancer management. Conventional electrocautery and 
advanced vessel-sealing devices such as LigaSure Small Jaw are commonly used for dissection and hemostasis. However, their comparative efficacy 

regarding operative time, blood loss, and surgical outcomes remains an area of interest. Objective:  To compare the efficacy of conventional 

electrocautery and LigaSure Small Jaw in breast cancer patients undergoing modified radical mastectomy. Methodology:  A prospective study was 
conducted in the Oncology and Surgery Department of Nishtar Hospital from December 2023 to December 2024. A total of 100 female breast cancer 

patients with ASA scores 1 and 2 undergoing modified radical mastectomy were included in the study. The patients were divided into an electrocautery 

group, including 50, and the LigaSure SmallJaw group, including 50. The mastectomy was performed under general anesthesia. Axillary clearance 

was performed by either a monopolar diathermy probe or LigaSure SmallJaw. Results:  Intraoperative outcomes significantly improved in the LigaSure 
group compared to the electrocautery group. The operative time was 120.9 ± 15.2 minutes in the electrocautery group and 110.2 ± 20.7 minutes in the 

LigaSure group (p=0.005). The blood loss was 189 ± 20.6ml and 118.3 ± 60.81 ml, respectively (p=0.002). Conclusion: Compared to conventional 

electrocautery, the LigaSure SmallJaw system has better efficacy and operative outcomes, including shorter surgery duration and intraoperative blood 

loss. 
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Introduction 

Breast cancer is the most prevalent form of cancer globally, with over 1 

million women diagnosed annually (1). In Asia, Pakistan has the highest 

rate of breast cancer in women, with every 1 in 9 women at risk 

throughout their lifetime (2). This rate is predicted to increase thrice in 
the next 25 years (3). Breast conservation therapy and radiotherapy have 

recently emerged for the management of breast cancer; however, 

modified radical mastectomy is the most opted procedure.  

Modified radical mastectomy involves the removal of entire breast tissue, 
skin, areola, nipples, and auxiliary lymph nodes. The most commonly 

used methods to maintain hemostasis during surgery are conventional 

electrocautery and the LigaSure system. Electrocautery is an instrument 

used for dissection and maintenance of hemostatic parameters. However, 
it risks complications such as flap necrosis, infection, and prolonged 

drainage due to thermal spread. The risk of complications associated with 

electrocautery is related to a sizeable post-surgical bed, which can lead to 

infection, seroma, prolonged healing, disruption of lymphatic drainage 
due to cut lymphatics, and thermal damage to surrounding tissue by the 

electrocautery.  

In comparison to electrocautery, an electrothermal bipolar vessel-sealing 

system has been shown to have lesser intraoperative and postoperative 

complications and shorter surgery duration (4, 5). LigaSure is a system 

that uses pressure and bipolar energy to fuse collagen and elastin in the 

vessels. The LigaSure Small Jaw is a sealing and cutting instrument 

usually used in open surgeries.  

This study was conducted to compare the efficacy of conventional 

electrocautery and LigaSure Small Jaw in breast cancer patients 

undergoing modified radical mastectomy. 

Methodology  

A prospective study was conducted in the Oncology and Surgery 
Department of Nishtar Hospital from December 2023 to December 2024. 

A total of 100 female breast cancer patients with ASA scores 1 and 2 

undergoing modified radical mastectomy were included in the study. 

Women with T1 breast cancer, undergoing neoadjuvant therapy, 

underwent previous breast procedures and diabetes mellitus were not 

included. All patients provided their informed consent to become a part 

of the study. The ethical board of the hospital approved the study.  

The patients were divided into an electrocautery group of 50 and a 
LigaSure SmallJaw group of 50. The mastectomy was performed under 

general anesthesia. 200 mg of Ciprofloxacin was administered 

intravenously as an antibiotic preoperatively. The patient was placed in a 

supine position, 10% povidone-iodine solution was used as a disinfectant, 
and a Halested incision was made for a mastectomy followed by an 

oblique elliptical incision from inferomedial breast to the axilla. After 

freeing the anterior breast tissue from the skin, the pectoralis fascia was 

dissected medially and laterally. Axillary clearance was performed by 
either a monopolar diathermy probe or LigaSure SmallJaw. Upon 

complete removal, water was used to irrigate the wound, hemostasis was 
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confirmed, and a closed system drain was placed at the wound site to bulb 

suction after closing.  
All data was analyzed using SPSS version 24. Continuous variables were 

presented by mean and standard deviation and compared by the Mann-

Whitney U test. Categorical parameters were presented by percentage and 

compared by the Chi-Square test. A p-value less than 0.05 was considered 
significant. 

Results 

There was a significant difference between the demographic and clinical 

characteristics of both groups (Table I). The mean age in the 
electrocautery group was 40.48 ± 12.03 years; in the LigaSure group, it 

was 37.69 ± 13.67 years (p=0.052). The mean BMI was 31.2 ± 6.08 

kg/m2 and 30.7 ± 5.19 kg/m2 in the electrocautery and LigaSure groups, 

respectively (p=0.776).  
Similarly, the groups did not differ in pathology and tumor location, as 

shown in Table II. 45 (90%) of patients in the electrocautery group and 

43 patients (86%) in the LigaSure group had infiltrative ductal 

carcinoma (p= 0.829). Most of the tumor was located in the upper lateral 
quadrant in both groups (66% vs 70%) (p=0.658).  

Intraoperative outcomes were significantly improved in the LigaSure 

group than in the electrocautery group (Table III). The operative time was 

120.9 ± 15.2 minutes in the electrocautery group and 110.2 ± 20.7 minutes 

in the LigaSure group (p=0.005). The blood loss was 189 ± 20.6ml and 

118.3 ± 60.81 ml, respectively (p=0.002).

Table 1: Patients’ Baseline Characteristics  

Features Electrocautery group  LigaSure SmallJaw group  Statistics test value  P 

Age  

Mean 40.48 ± 12.03 37.69 ± 13.67 70 (Mann-Whitney U test 0.520 

Median  40 (22-60) 35 (21-60) 

BMI 

Mean  31.2 ± 6.08 30.7 ± 5.19 -0.281 (t-test) 0.776 

Median  (34-49) (35-50) 

Table 2: Clinical Features of Cancer in Study Participants  

Features  Electrocautery group  LigaSure SmallJaw group  X2 P  

Type of cancer  

Infiltrative ductal carcinoma  45 (90%) 43 (86%) 0.357 0.829 

Infiltrative lobular carcinoma  5 (10%) 7 (14%) 

Position of cancer  

Upper lateral  33 (66%) 35 (70%) 0.741 0.658 

Upper medial  12 (24%) 10 (20%) 

Lower lateral  5 (10%) 5 (10%) 

Table 3: Intraoperative Parameters  

 Electrocautery group  LigaSure SmallJaw group  P 

Operative time  

Mean  120.9 ± 15.2 110.2 ± 20.7 0.005 

Median  124 (116-249) 106 (98-209) 

Blood loss  

Mean  189 ± 20.6  118.3 ± 60.81 0.002 

Median  196 (149-219) 103 (69-249) 

Discussion 
 

This study was conducted to compare the effectiveness of conventional 

electrocautery vs LigaSure system for modified radical mastectomy. The 

results showed that the LigaSure system yielded significantly better 
operative time and blood loss outcomes than electrocautery. These results 

are similar to previous studies (6-8)  

There was no significant difference between patient characteristics of 

both groups, with the mean age in the electrocautery group being40.48 ± 
12.03 years (range: 22-60), and in the LigaSure group, it was 37.69 ± 

13.67 years (range 21-60). Previous studies assessing breast cancer 

patients also reported the same age groups (9, 10). The mean BMI was 

31.2 ± 6.08 kg/m2 and 30.7 ± 5.19 kg/m2  in electrocautery group and 
LigaSure group, respectively. The groups had a high BMI, which is 

increasingly associated with breast cancer incidence (11). All-cause 

cancer mortality, especially related to breast cancer, is also highly 

prevalent in obese women as compared to breast cancer women with low 
BMI (12).  

66% of patients in the electrocautery group and 70% in the LigaSure 

group had tumors in the upper lateral quadrant, showing no significant 
difference. Literature also shows that the upper lateral quadrant consists 

of most glandular tissue, which makes it more susceptible to breast cancer 
and benign pathologies (13). 90% of the electrocautery group and 86% of 

the LigaSure group suffered from invasive duct carcinoma and 15% from 

lobular carcinoma, with no significant difference in pathologies between 

both groups. Histopathological studies back these findings and report that 
invasive duct carcinoma is the most common form of breast cancer (14).  

Study groups differ significantly concerning intraoperative outcomes, 

with 120.9 ± 15.2 minutes in the electrocautery group and 110.2 ± 20.7 

minutes in the LigaSure group. Similarly, the blood loss was 189 ± 20.6ml 
and 118.3 ± 60.81 ml, respectively (p=0.002). These results show the 

superiority and efficacy of the LigaSure system in hemorrhage control 

through better sealing mechanisms and short operative time, as similar 

results were reported by other studies (15-17). 

Conclusion 

LigaSure SmallJaw system has better efficacy and operative outcomes, 

including shorter surgery duration and intraoperative blood loss compared 

to conventional electrocautery. 
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