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	Study reference
	Setting
	Participants
	Intervention(s)
	Outcomes
	Follow-up
	Comments

	Vaginal hysterectomy

	Ahmed [9]
	Egypt (1 hospital)
Study dates November 2020 to November 2022
	n = 40

Inclusion criteria:
· Women undergoing vaginal hysterectomy for benign indications
· Age 40 to 55 years
· Uterine size less than 16 weeks
· BMI less than 35
Exclusion criteria:
· Endometriosis (suspected of pelvic adhesions)
· Chronic medical disorders (uncontrolled diabetes, liver and renal diseases).
	Control:
Conventional suturing, n = 20

Mean ± SD age 44.50 ± 3.89 years
BMI 27.76 ± 0.82
Weight 75.88 ± 4.73 kg
Height 165.3 ± 4.60 cm
Parity: primary 20%, multi 80%
Uterine size (median [IQR]) 12 (11 to 13)
Indications:
Uterine prolapse (complete procidentia) 20%, uterine prolapse (second degree) 45%, menorrhagia 35%

Intervention:
ABVS (LigaSure, Medtronic), n = 20

Mean ± SD age 45.50 ± 3.89 years
BMI 28.14 ± 0.90
Weight 75.3 ± 6.33 kg
Height 163.4 ± 5.40 cm
Parity: primary 25%, multi 75%
Uterine size (median [IQR]) 11 (11 to 12)
Indications:
Uterine prolapse (complete procidentia) 25%, uterine prolapse (second degree) 60%, menorrhagia 15%
	· Blood loss
· Operative time
· Patient-reported pain
· Complications
· Blood transfusions
	6 weeks
	· Operative time defined as time from start of incision into anterior vaginal fornix to final closure of vaginal cuff.
· Intraoperative blood loss was calculated using the following two parameters: surgeon classified blood loss immediately after surgery into three groups: “100 mL”, “100 to 300 ml”, and “greater than 300 ml” based on suction device content and towel weight. 
· Postoperative pain was assessed using a VAS and need for analgesics. The VAS consisted of a 10 cm line on which 0 cm was no pain and 10 cm was pain as bad as it could be.

	Ray [10]
	USA (1 hospital)

Study dates January 2022 to October 2023
	n = 95

All English-speaking female patients, 18 to 80 years of age, who were planning to undergo vaginal hysterectomy with apical suspension via uterosacral ligament suspension were eligible. Planned concomitant surgical procedures included anterior repair, posterior repair with perineorrhaphy, removal of fallopian tubes or ovaries, or procedures for stress urinary incontinence.

Participants with chronic pain conditions, including daily use of opioids, gabapentin, or amitriptyline, were excluded.

	Control:
Conventional clamping and suturing, n = 47

Median (IQR) age 65 (55.5 to 70.5) years
Median BMI 27.8 (24.7 to 30.25)
Parity 2 (2 to 3)
Race: white 93.6%, African American/Black 2.1%, Native Hawaiian or Pacific Islander 2.1%, Other 2.1%
Ethnicity: Hispanic 2.1%, Not Hispanic 97.9%

Intervention:
ABVS (LigaSure, Medtronic), n = 48

Median (IQR) age 65 (57.5 to 70.25) years
Median BMI 26.3 (25 to 30.125)
Parity 2.5 (2 to 3)
Race: white 91.7%, African American/Black 8.3%
Ethnicity: Not Hispanic 100%
	· Blood loss
· Operative time
· Length of hospital stay
· Patient-reported pain
· Complications
· Blood transfusions
	30 days
	· All patients also had pelvic prolapse repair performed after complete removal of the uterus. Salpingectomy also performed in 27 participants in the LigaSure group and 28 participants in control group. Oophorectomy also performed in two participants in the control group.
· After detachment and removal of the uterus and cervix, evaluation and management of bleeding was performed. Suture ligation of any bleeding was permitted. Once hemostasis was achieved, ‘hysterectomy time’ was recorded.
· Patient-reported pain was recorded using a VAS from 0 to 100 mm. Participants drew a line on a paper copy of the VAS survey that was provided by the study team.
· Three participants allocated to the intervention arm did not receive the LigaSure device due to unavailability of the device at the time of surgery. An ITT analysis appears to have been used.

	Laparoscopic hysterectomy

	Ashraf [24]
	Kuwait (1 hospital)

Study dates March 2009 to January 2011
	n = 40

Inclusion criteria:
· Gynecological symptoms that, in the opinion of the gynecologist, justified hysterectomy.
· Previous failed medical or conservative treatment.
· Negative cervical Pap smear.
Exclusion criteria:
· Confirmed or suspected malignant disease of any part of the genitourinary system.
· Uterine size greater than the size of 12-weeks pregnancy.
· Any medical disorders that contraindicate laparoscopic surgery.
	Control:
UltraCision harmonic shears (Miconvey), n = 20

Mean ± SD age 44.17 ± 5.34 years
BMI 28.80 ± 6.40

Intervention:
ABVS (LigaSure, Medtronic), n = 20

Mean ± SD age 45.67 ± 4.15 years
BMI 30.60 ± 3.50
	· Operative time
· Length of hospital stay
· Complications
	NR
	· SLH.
· Hospital stay was calculated from transfer from operating theatre until discharge from hospital.





	Batra [8]
	India (1 hospital)

Study dates January 2014 to December 2015
	n = 120

Target population: female patients aged 35 to 65 years. Uterine size was limited to size corresponding to approximately 20 weeks.
Exclusion criteria:
· Patients with suspected malignancies
· Three or more previous surgeries
· Conversion to laparotomy
· Concomitant surgeries
	Control:
Conventional EBVS (device NR), n = 60

Mean ± SD age 49.33 ± 6.14 years
BMI 28.82 ± 4.23
Uterine size 12.87 ± 2.82 weeks
Common indications: Fibroid 53.3%, adenomyosis 23.3%

Intervention:
ABVS (LigaSure, Medtronic), n = 60

Mean ± SD age 48.80 ± 6.45 years
BMI 30.49 ± 5.27
Uterine size 13.07 ± 3.85 weeks
Common indications: Fibroid 48.3%, adenomyosis 20%
	· Blood loss
· Operative time
· Length of hospital stay
· Complications
	6 weeks
	· TLH, prophylactic bilateral salpingectomy performed concurrently.
· Primary operating time was taken as the time from the first incision until complete detachment of the uterus.
· Total operating time was calculated from initial skin incision to final skin closure.
· For the assessment of intraoperative blood loss, amount of irrigation fluid left in the bottle after surgery was subtracted from the initial volume, and the volume of fluid used for irrigation was calculated. This number was subtracted from the volume of fluid collected in the suction bottle.
· Length of postoperative hospital stay was recorded from the day of operation to the day of discharge.

	Hasabe [25]
	India (1 center)

Study dates April 2020 to April 2022
	n = 90

Inclusion Criteria:
· Adult female
· Eligible for TLH upon clinical decision by consulting gynecologist
Exclusion Criteria:
· Patients with a history of, or current diagnosis of, gynecologic cancer
· Uterus size greater than 12-week pregnancy, indicative of any uterine pathology which is palpable abdominally
· Any contraindication for laparoscopic surgery
· Positive Pap smear
	Controls:
Harmonic scalpel (device NR), n = 30
Bipolar shearer (device NR), n =30

Intervention:
ABVS (LigaSure, Medtronic), n = 30
	· Operative time
· Length of hospital stay
· Complications
	NR


	· TLH.
· No patient demographics reported.
· No statistical analyses performed.
· Hospital stay calculated from the time of transfer to the operating room until the time of discharge.
· Definition of 'significant intraoperative blood loss' not reported.

	Janssen [22]
	Netherlands (3 hospitals)

Study dates June 2006 to November 2008
	n = 140 (94 TLH, 22 LAVH, 24 SLH)

Inclusion criteria:
· Women aged over 18 years, scheduled for LH for a benign disorder
Exclusion criteria:
· Pregnancy or malignancy was suspected
· Uterine size exceeding 20 weeks of gestation or if the uterus could be removed by a vaginal approach (in general a mobile uterus with a size below 12 weeks of gestation).
	Control:
Conventional EBVS (Seitzinger or cutting forceps, ACMI Corp.), n = 65 (TLH n = 42, LAVH n = 12, SLH n = 11)

Mean ± SD age 41.7 ± 11.1 years
Uterine size 12.0 ± 4.3 weeks
Indications:  abnormal bleeding 47.5%, pelvic pain 44.8%, other 56.4%

Intervention:
ABVS (LigaSure, Medtronic), n = 66 (TLH n = 45, LAVH n = 9, SLH n = 12)

Mean ± SD age 45.5 ± 10.4 years
Uterine size 13.4 ± 3.9 weeks
Indications:  abnormal bleeding 52.5%, pelvic pain 55.2%, other 43.6%
	· Blood loss
· Operative time
· Length of hospital stay
· Complications
	6 weeks
	· TLH, LAVH and SLH included.
· Operating time defined as time from first incision until complete detachment of the uterus (before removal of the uterus from the abdominal cavity).
· Total operating time defined as time from initial skin incision until final skin closure.
· To calculate the amount of blood loss during surgery, the total volume of irrigated fluid used was subtracted from the amount measured in the irrigation bottle. For this calculation the residual fluid in the bags used for irrigation was weighed and the total volume in the suction containers at the end of the procedures.
· In two TLH procedures, protocol violation occurred—the conventional bipolar instrument was used instead of the randomized LigaSure. According to the intention-to-treat principle, these cases were analyzed according to their randomization allocation.
· 4 patients in the LigaSure group and 5 in the control group were excluded from analyses as measurements were not appropriately registered.
· Statistical analyses not performed for subgroup analyses.

	Rothmund [26]
	Germany

Study dates NR
	n = 160

Indications for surgery were benign gynecologic conditions; all patients underwent SLH to treat bleeding disorders and/or uterine leiomyomas.
Exclusion criteria:
· Patients undergoing concomitant procedures such as oophorectomy or major adhesiolysis (more than 5 coagulation and cutting steps)
	Control:
Conventional EBVS (RoBi clamp, Karl Storz GmbH), n = 80

Mean ± SD age 45.85 ± 4.77 years
Mean ± SD height 165.75 ± 6.58 cm
Mean ± SD weight 72.0 ± 17.15 kg

Intervention:
ABVS (EnSeal, Ethicon), n = 80

Mean ± SD age 46.08 ± 5.57 years
Mean ± SD height 164.75 ± 6.85 cm
Mean ± SD weight 69.70 ± 13.75 kg
	· Blood loss
· Operative time
· Length of hospital stay
· Patient-reported pain
· Complications
· Blood transfusions
	28 days
	· SLH.
· Intraoperative blood loss was measured via the suction unit (categorized as less than 50 ml, 50 to 100 ml, and greater than 100 ml) and the number of blood transfusions administered.
· Postoperative pain was measured using a VAS, from 1 (no pain) to 10 (maximum pain).

	Rothmund [27]
	Germany

Study dates October 2011 to April 2012
	n = 30

Patients acted as their own controls, they were operated with both UltraCision and BiCision, with the side each device was used on (right or left) randomized.

Mean ± SD age 45.1 ± 4.9 years
Mean ± SD weight 73.5 ± 14.4 kg

Inclusion criteria:
· Age over 18 years
· Indication for SLH with no adnexectomy or other surgery. Indications were bleeding disorders and uterine fibroids
· The will and capability to comply with the study requirements
Exclusion criteria:
· Malignant disease of the pelvis
· Cardiac pacemaker or implanted defibrillator (if no information was available about compatibility with radiofrequency energy)
· Abnormal blood parameters (values less than factor 0.8 or more than 1.25 compared to the values of creatinine and standard hemogram)
· Abnormal coagulation
· Inability to understand the purpose of the study
· Status after laparotomy via longitudinal incision
· Intra-abdominal adhesions (at the beginning of the surgery C5 sectioning for adhesiolysis)
· Open laparoscopy required
· Different anatomic situations that required different surgery requirements
· Conspicuous PAP
· Cervical leiomyoma
· Endometriosis of the rectovaginal space
	Control:
UltraCision harmonic scalpel (Miconvey)

Intervention:
ABVS (BiCision, Erbe Elektromedizin GmbH)
	· Blood loss
· Operative time
· Complications
· Blood transfusions
	3 months
	· SLH.
· Intraoperative blood loss was measured by the suction unit. The intraoperative blood loss was categorized into three groups: less than 25 ml (category 1), between 25 and 100 ml (category 2), and more than 100 ml (category 3).
· The time needed on each side from the first coagulation and cutting of the cornual structures until the complete preparation of each parametrial side directly before the supraloop was measured.

	Taşkin [23]
	Turkey (1 center)

Study date July 2016 to August 2017
	n = 68

Patients with clinically early-stage endometrial cancer.
Exclusion criteria:
· Extrauterine disease
	Control:
Conventional EBVS (RoBi forceps, Karl Storz GmbH), n = 34

Mean ± SD age 57.1 ± 9.7 years
BMI 31.0 ± 5.0
Endometrial cancer stages:
I 31 (91.1%)
II 0 (0%)
III 3 (8.8%)

Intervention:
ABVS (LigaSure, Medtronic), n = 34

Mean ± SD age 56.3 ± 11.2 years
BMI 31.3 ± 5.6
Endometrial cancer stages:
I 28 (82.3%)
II 2 (5.8%)
III 4 (11.7%)
	· Blood loss
· Operative time
· Length of hospital stay
· Patient-reported pain
· Complications
· Blood transfusions
	35 days
	· TLH with concurrent bilateral salpingo-oophorectomy and pelvic lymphadenectomy, some also with para-aortic lymphadenectomy.
· Operation time was defined as time from the initial skin incision to removal of last trocar.
· Operative blood loss was calculated by subtracting irrigation solution volume used from the total amount of the fluid measured in the suction unit.
· Postoperative pain was assessed using a VAS, from 0 (no pain) to 10 (maximum pain), at the 8 hours and 24 hours postoperatively.





	Abdominal hysterectomy

	Aydin [28]
	Turkey (1 center)

Study date January 2010 to October 2010
	n = 88

Patients with myoma uteri more than 14 weeks in size. Exclusion criteria:
· Severe endometriosis
· Uterine, cervical, ovarian malignancy
· Contraindications for general anesthesia
	Control:
Conventional sutures, n = 44

Mean ± SD age 46.70 ± 7.01 years
Uterine size:
14 to 17 weeks n = 25
18 to 21 weeks n = 17
22 or more weeks n = 2
Concurrent bilateral salpingo-oophorectomy n = 32

Intervention:
ABVS (LigaSure, Medtronic), n = 44

Mean ± SD age 48.07 ± 8.03 years
Uterine size:
14 to 17 weeks n = 23
18 to 21 weeks n = 19
22 or more weeks n = 2
Concurrent bilateral salpingo-oophorectomy n = 36
	· Operative time
· Length of hospital stay
· Patient-reported pain
· Complications
· Blood transfusions
	NR
	· Extrafascial total AH.
· Pain scores were recorded postoperatively at 0 and 24 hours. A 0 to 10 VAS was used (0 = absence of pain; 10 = worst possible pain).
· Operative time was considered as the time from anesthesia induction to wakening.
· Some patients also had concurrent repair of enterocele (LigaSure n = 1, control n = 2), perineoplasty or colporrhaphy (LigaSure n = 6, control n = 3), or Burch operation (LigaSure n = 3, control n = 3) performed.
· Because uterine myomas were the indication for hysterectomy in both groups, retroperitoneal ureter dissection was necessary to avoid ureter injury in all cases, except for 4 in the LigaSure group and 5 cases in the control group.
· 40 patients in the LigaSure group and 39 patients in the conventional suture group underwent hysterectomy with removal of adnexa.

	Dubey [29]
	India (1 hospital)

Study date NR
	n = 60

All patients posted for elective AH were assessed for eligibility; the criterion being benign disease. 
Exclusion criteria:
· Suspected or proven malignancy
· People with implanted electronic devices
	Control:
Conventional sutures, n = 30

Mean ± SD age 41.4 ± 4.917 years
BMI: less than 25, n = 22 (73%)
Greater than or equal to 25, n = 8 (27%)
Uterine size:
Less than 16 weeks, n = 7 (23%)
Greater than or equal to 16 weeks, n = 23 (77%)
Indications:
Adenomyosis n = 7
Leiomyoma n = 8
Ovulatory dysfunction n = 10
Cervical intraepithelial neoplasia 1 n = 2
Adnexal mass n = 1
Chronic pelvic pain n = 2

Intervention:
ABVS (LigaSure, Medtronic), n = 30

Mean ± SD age 43.9 ± 6.17 years
BMI: Less than 25, n = 23 (77%)
Greater than or equal to 25, n = 7 (23%)
Uterine size:
Less than 16 weeks, n = 9 (30%)
Greater than or equal to 16 weeks, n = 21 (70%)
Indications:
Adenomyosis n = 4
Leiomyoma n = 15
Ovulatory dysfunction n = 10
Cervical intraepithelial neoplasia 1 n = 1
	· Blood loss
· Operative time
· Length of hospital stay
· Patient-reported pain
· Blood transfusions
	3 years
	· Operative time defined as time taken from placement of the first clamp to vaginal vault closure with adequate hemostasis.
· Blood loss measured from collection in suction cylinder bottle and soakage of dry lap sponges.
· Postoperative pain assessment was measured using a VAS on days 1, 2, and 3, from 1 to 10 (1 = no pain; 10 = worst possible pain).
· An initial follow-up examination was done at six weeks and six months, and a further yearly telephone follow-up was carried out for three years from the completion of the study.

	Hagen [30]
	Norway

Study date June 2002 to April 2003
	n = 30

Patients admitted for non-acute, planned total or subtotal AH.
	Control:
Conventional sutures, n = 15

Median age (range) 45 (37 to 79)
Indications:
Myoma 5
Other benign 2 
Endometrial cancer 5
Other malignant 3
Total AH 12
Subtotal AH 3

Intervention:
ABVS (LigaSure, Medtronic)

Median age (range) 54 (38 to 91)
Indications:
Myoma 5
Other benign 1
Endometrial cancer 7
Other malignant 2
Total AH 11
Subtotal AH 4
	· Blood loss
· Operative time
· Length of hospital stay
· Complications
	30 days
	· Total and subtotal AH.
· Concurrent bilateral salpingo-oophorectomy performed in 9 LigaSure patients and 10 control patients. Concurrent lymph node removal performed in 4 LigaSure patients and 3 control patients.
· No inclusion/exclusion criteria reported.

	Lakeman [31]
	Netherlands (2 hospitals)

Study date January 2005 to September 2006
	n = 57

Consecutive patients undergoing AH for benign conditions were included.
Exclusion criteria:
· Patients undergoing concomitant procedures
· Patients undergoing hysterectomy for genital prolapse
	Control:
Conventional sutures, n = 29

Mean ± SD age 46 ± 5 years
BMI 26 ± 5
Largest diameter of uterus 11 ± 4 cm
Indications:
Menorrhagia 45%
Metrorrhagia 7%
Dysmenorrhea 7%
Mechanical discomfort 28%
Abdominal pain 14%

Intervention:
ABVS (LigaSure, Medtronic), n = 28

Mean ± SD age 44 ± 5 years
BMI 28 ± 5
Largest diameter of uterus 11 ± 6 cm
Indications:
Menorrhagia 54%
Metrorrhagia 14%
Dysmenorrhea 0%
Mechanical discomfort 29%
Abdominal pain 7%
	· Blood loss
· Operative time
· Length of hospital stay
· Patient-reported pain
· Complications
· Blood transfusions
· Quality of life
	6 months
	· Total AH.
· Postoperative pain was measured using a VAS ranging from 0 to 100. Pain scores were completed daily during the first postoperative week and at 2 and 6 weeks after surgery.

	Mohamed [32]
	Egypt (1 hospital)

Study date May 2018 to November 2018
	n = 70

Inclusion criteria:
· Benign uterine pathology
· Uterine size less than 16 weeks
· Age: 40 to 55 years
· BMI less than or equal to 35 kg/m2
· No previous pelvic operations.
Exclusion criteria:
· Malignant uterine pathology, endometriosis, or pelvic inflammatory disease
· Uterine size greater than 16 weeks
· Uncontrolled diabetes mellitus, immune- compromised, hepatorenal disease
· Taking anti-coagulants
· Previous laparotomy
· Anemia (hemoglobin less than 10 g/dl)
	Control:
Conventional sutures, n = 35

Mean ± SD age 44.8 ± 3.3 years
BMI 27.4 ± 0.9
Uterine size 11.3 ± 1.2 weeks
Indications:
Menorrhagia 8.6%
Metrorrhagia 11.4%
Dysmenorrhea 17.1%
Adenomyosis 40.0%
Chronic abdominal pain 22.9%

Intervention:
ABVS (LigaSure, Medtronic), n = 35

Mean ± SD age 44.3 ± 3.8 years
BMI 27.4 ± 0.9
Uterine size 11.7 ± 1.3 weeks
Indications:
Menorrhagia 14.3%
Metrorrhagia 22.9%
Dysmenorrhea 8.6%
Adenomyosis 42.9%
Chronic abdominal pain 11.4%
	· Blood loss
· Operative time
· Length of hospital stay
· Patient-reported pain
· Complications
	3 months
	· Total AH.
· Operative time defined as time from clamping of the round ligament or the use of LigaSure until closure of the vaginal vault and achieving good hemostasis.

	Shady [33]
	Egypt (1 hospital)

Study date January 1 2018 to January 31 2020
	n = 90

Inclusion criteria:
Overweight and obese women undergoing total AH with or without bilateral salpingo-oophorectomy due to myoma, benign uterine pathology, chronic pelvic pain, and endometrial hyperplasia.
Exclusion criteria:
· Patients with cardiac, hepatic, renal, or thromboembolic disease
· Patients with pelvic endometriosis and large adnexal mass that disturb pelvic anatomy
· Patients with endometrial or cervical cancer.
	Control:
Conventional sutures, n = 45

Mean ± SD age 47.58 ± 4.55 years
BMI 28.66 ± 2.08
Uterine size 12.67 ± 3.25 weeks
Indications:
Myoma 28.9%
Abnormal uterine bleeding 37.8%
Endometrial hyperplasia 15.6%
Chronic pelvic pain 13.3%
Endometrial polyp 4.4%

Intervention:
ABVS (LigaSure, Medtronic), n = 45

Mean ± SD age 48.04 ± 4.03 years
BMI 28.66 ± 2.18
Uterine size 12.67 ± 3.28 weeks
Indications:
Myoma 33.3%
Abnormal uterine bleeding 31.1%
Endometrial hyperplasia 15.6%
Chronic pelvic pain 13.3%
Endometrial polyp 6.7%
	· Blood loss
· Operative time
· Length of hospital stay
· Patient-reported pain
· Complications
· Blood transfusions
	NR
	· Total AH.
· Intraoperative blood loss was measured by adding the volume of the contents of the suction bottle and the difference in weight (in grams) between the dry and the soaked operation sheets and towels.
· Postoperative blood loss was measured through the intraperitoneal suction drain that measured every 6 hours and on removing the drain. After that, total blood loss was calculated by the addition of intraoperative and postoperative blood loss.
· Operative time was measured from the time of incision to the moment of skin closure.
· Postoperative pain was assessed using a VAS from 0 to 10 (0 = absence of pain; 10 = worst possible pain).

	Abbreviations: ABVS, advanced electrosurgical bipolar vessel sealing; AH, abdominal hysterectomy; BMI, body mass index; EBVS, electrosurgical bipolar vessel sealing; IQR, interquartile range; ITT, intention-to-treat; LAVH, laparoscopically-assisted vaginal hysterectomy; LH, laparoscopic hysterectomy; NR, not reported; SD, standard deviation; SLH, subtotal laparoscopic hysterectomy; TLH, total laparoscopic hysterectomy; VAS, visual analogue scale
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