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Abstract: Objective: To compare the outcome of patients with uteri > 250 gm who had minimally invasive hysterectomy 

(MIH) to those who had abdominal hysterectomy (AH) using the LigaSure, stratify complications based on the uterine weight 

and report follow-up of patients who had vaginal morcellation. Study Design: A retrospective cohort study comparing patients 

with uteri > 250 gms who underwent vaginal hysterectomy (VH), laparoscopically assisted vaginal hysterectomy (LAVH) and 

robotic total laparoscopic hysterectomy (RTLH) to those who underwent AH. In both groups the LigaSure was used. Patients 

who had vaginal morcellation were followed-up. Results: A total of 166 patients were included: 10 patients had VH, 81 

patients had LAVH, 22 patients had RTLH, and 53 patients had AH. Six (5%) MIH were converted to AH. Sixty-four percent 

of patients who needed hysterectomy were able to have successful MIH. Both groups were similar regarding age, American 

Society of Anesthesiologists score, previous laparotomy, previous C sections, body mass index, estimated blood loss, operative 

and postoperative complications, and final pathology report. The conversion and complication rates increased with uterine 

weight > 1000 gm. Patients who had AH had larger uteri and stayed in the hospital longer than those who had MIH. Thirty 

patients had vaginal morcellation with no consequences. Conclusion: Most patients with a large uterus could have save MIH 

with shorter hospital stay. Conversion and complications increase for uteri larger than 1000 gm. Vaginal morcellation had no 

consequences and the use of LigaSure provided adequate hemostasis. 
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1. Introduction 

Hysterectomy is the most common major gynecologic 

surgery performed in women with over 500,000 performed 

annually for benign disease in the United States [1, 2]. 

Symptomatic uterine fibroids are one of the major indications 

for hysterectomy [1, 2] and a common consequence of 

uterine fibroids is uterine enlargement. 

Nieboer et al. [3] in a randomized study reported that with 

a follow-up of 4 years, patients who underwent laparoscopic 

hysterectomy (LH) had a better quality of life compared with 

AH. The American College of Obstetricians and 

Gynecologists (ACOG) recommends MIH whenever feasible 

based on their well-documented advantages over AH [4]. 

ACOG defines MIH as VH, conventional LH including 

LAVH and RTLH [4]. Although MIH is recommended, AH 

remains an important surgical option for some patients [4]. 

Factors that govern the choice of the route of hysterectomy 

include patient’s preference, surgeon’s experience and 

preference, availability of equipment, indication for the 

hysterectomy, size of the uterus, proportion of the size of the 

uterus to the vaginal capacity, presence of adnexal pathology, 

adhesions and other factors affecting the pelvic anatomy, 

need for additional surgery and whether the surgery is 

performed as an emergency or scheduled [4]. 

The weight of the uterus had been found to be an 

independent factor affecting surgical and postoperative 

outcome [5]. An enlarged uterus limits uterine 

maneuverability, interferes with visualization of important 

pelvic structures like ureters and bladder, is often associated 

with displacement of the uterine or ovarian pedicles, is often 

associated with increased vascularity, might interfere with 

placement of the laparoscopic trocars, and presents 
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challenges in removal following devascularization and 

detachment from the ligaments [6, 7]. 

The definition of a large uterus has varied in different 

studies. Different authors have defined an enlarged uterus as 

being > 12-week gestation [8], > 16 weeks [9], weighing > 

180 gm [10], weighing > 250 gms [11, 12], weighing > 300 

gm [13] and weighing > 500 gms [14]. Some authors [15] 

developed a classification system of enlarged uterus which 

depends on intraoperative visualization of the uterine and 

ovarian pedicles and whether they are displaced or not. 

Available techniques for removal of a large uterus in 

MIH include removal through mini laparotomy, uterine 

morcellation through laparoscopic incisions or vaginal 

morcellation [16]. The Food and Drug Administration 

(FDA) issued a warning against the use of laparoscopic 

power morcellators for fear of dissemination of an 

unexpected uterine malignancy [17]. Following this 

warning there has been a decrease in the number of 

laparoscopic hysterectomies [18]. 

Because uterine enlargement is often associated with 

displacement and engorgement of the uterine and ovarian 

blood supply, securing the vascular pedicles in MIH is 

important. Reports have investigated the efficacy of LigaSure 

vessel sealing instrument in MIH and attested to its efficacy 

[19]. LigaSure uses advanced bipolar electrosurgery and is 

designed to grasp, seal, and cut and can coagulate vessels up 

to 7 mm in diameter. 

The aim of the current study was to investigate the 

feasibility and surgical outcome of MIH for women with 

benign enlarged uteri weighing >250 gm using the LigaSure 

vessel sealing instrument, to stratify surgical complications 

and conversion rates based on uterine weight and to 

investigate the consequences of vaginal morcellation of these 

uteri. 

2. Material and Methods 

We conducted a retrospective cohort study (Canadian Task 

Force classification II-2 [20]) of all hysterectomies 

performed for benign diseases in our practice between 

January 2011 and January 2021 in which the uterine weight 

was > 250 gms. Inclusion criteria were normal cervical 

cytology within a year prior to hysterectomy, benign 

endometrial biopsy for women with abnormal uterine 

bleeding or thickened endometrial stripes on pre-operative 

transvaginal ultrasound, known uterine weight and use of the 

LigaSure vessel sealing instrument for securing the pedicles. 

Exclusion criteria included: known or suspected endometrial 

cancer, or uterine sarcoma, adnexal masses, unknown uterine 

weight and use of other techniques to secure the pedicles 

other than the LigaSure. 

Identification of patients was achieved through review of 

our practice electronic medical records. The operative 

logbooks were reviewed and patients who had the following 

procedures: VH, AH, TLH, RTLH and LAVH between 

January 2011 through January 2021 identified. The operative 

and pathology reports of these patients were reviewed and 

patients who had reported uterine weight > 250 gms and no 

adnexal masses identified. During the period of the study the 

surgeon performing these surgeries used the LigaSure 

Maryland vessel sealing instrument in the laparoscopic 

portion of LAVH and the LigaSure Impact vessel sealing 

instrument in VH, AH and the vaginal portion of LAVH. 

Securing the pedicles among women who had RTLH was 

performed using the bipolar coagulation and monopolar 

diathermy. 

The medical records of all patients were reviewed, and the 

following information abstracted by one of the co-authors 

(SG): patient’s age, American Society of Anesthesiologists 

(ASA) scoring system, number or previous laparotomy, 

number of previous C sections, body mass index (BMI), 

estimated amount of blood loss (EBL), operative and 

postoperative complications, length of hospital stay, uterine 

weight and the final pathology report. Operative and 

postoperative complications were classified using the 

Clavien-Dindo classification systems [21]. Patients who 

needed uterine morcellation were noted and the technique of 

uterine morcellation reported. These patients were followed 

up for complications related to uterine morcellation. The 

patients were divided into two groups: MIH group which 

included VH, LAVH and RTLH and AH group and both 

groups compared for characteristics and outcome. 

During the study period, our practice recommended MIH 

for women who needed hysterectomy for a benign enlarged 

uterus provided that the pre-operative findings predicted 

successful outcome for MIH (uterine fundus below the 

umbilicus, no adnexal masses, no changes in the abdominal 

wall that preclude safe placement of laparoscopic trocars and 

no suspicion of uterine sarcoma). Patients with known 

endometrial cancer or atypical complex endometrial 

hyperplasia were offered MIH as the first choice but were not 

included in this analysis. Patients with large umbilical hernia, 

colostomy, uterine fundus above the umbilicus, virginal 

status and those who refused MIH, had AH. 

Pre-operative work-up of all patients included: history and 

physical, normal cervical cytology within one year of the 

hysterectomy, pelvic ultrasound, and benign endometrial 

biopsy for women with abnormal uterine bleeding or 

abnormally thickened endometrium. Some patients also had 

computed tomography of the abdomen and pelvis and/ or 

pelvic magnetic resonance imaging. All patients received pre-

operative prophylactic antibiotics and 5000 units of heparin 

within 30 minutes of the incision. The abdomen was prepped 

using Chlora-Prep. 

Patients who had LAVH had three 5-mm incisions 

(umbilical or supra-umbilical depending on the size of the 

uterus) and two lower abdominal quadrant incisions. We used 

the Pelosi uterine manipulator for all patients. The ovarian 

pedicles, round ligaments were coagulated and cut 

laparoscopically using the 5 mm LigaSure (Covidien, 

Mansfield, MD) Maryland Jaw 37 cm laparoscopic 

instrument whose tip can rotate 360 degrees. The peritoneum 

of the utero-vesical pouch was incised, the bladder dissected 

downwards, and the uterine vessels isolated laparoscopically. 
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The procedure was then converted to a vaginal approach and 

the uterosacral ligaments, cardinal ligaments and uterine 

vessels coagulated and transected using the LigaSure Impact 

vessel sealing instrument whose tip can rotate 90 degrees. 

Following removal of the uterus vaginally, a final 

laparoscopic look was performed to assure hemostasis and 

absence of retained parts of the uterus if uterine morcellation 

was performed. 

Patients who had VH, had the uterosacral ligaments, 

cardinal ligaments and uterine vessels coagulated and cut 

using the LigaSure Impact vessel sealing instrument. If the 

tubes and ovaries were to be left, their attachment to the 

uterus were coagulated and cut using the LigaSure Impact 

vessel sealing instrument. 

Patients who had RTLH had the V-care uterine 

manipulator, had 3 or 4 da Vinci ports placed depending on 

the anticipated complexity of the surgery and patients’ body 

habitus and had an 8 mm assistant port placed. The camera 

port was placed in the umbilicus or higher depending on the 

patient’s body habitus and the level of the fundus of the 

uterus. The other da Vinci ports were placed on either side of 

the camera port along a line 2 cm higher than the camera 

port. The assistant port was placed in the right lower 

quadrant. We used monopolar scissors through arm 1, 

fenestrated bipolar grasper through arm 2 and the prograsper 

through arm 3 if used. The ovarian pedicles and uterine 

vessels were coagulated and cut using bipolar and monopolar 

diathermy. Following removal of the uterus a final 

laparoscopic look was done to assure hemostasis and absence 

of retained parts of the uterus if uterine morcellation was 

performed. All patients who had LAVH or RTLH, had 

cystoscopy at the end of the procedure before removing the 

laparoscopic trocars to ensure bladder and ureteral integrity. 

Patients who had AH had either Pfannenstiel or midline 

infraumbilical incision depending on the uterine size, 

patients’ body habitus and presence of previous abdominal 

scars. The round ligaments, ovarian vessels, uterine 

ligaments, and vessels were coagulated and cut using the 

LigaSure Impact vessel sealing instrument. All AH 

performed were total hysterectomies. 

In all MIH, the uterus was delivered vaginally. Patients 

whose uteri were too big to be delivered intact had controlled 

uterine morcellation vaginally. We did not use containment 

bags. After complete separation of the uterus from its 

pedicles and devascularization, the cervix was grasped with 

single or multiple tooth tenacula and outward traction 

performed. A wide Deaver retractor was placed between the 

separated uterus and the bladder for bladder protection. The 

long Auvards weighted vaginal retractor was placed in the 

cu-de-sac between the uterus and the rectum protecting the 

rectum. Alternatively, we sometimes used narrow or wide 

Deavers in the cul-de-sac. Right angle vaginal retractors were 

placed on the sides of the uterus to protect the vaginal walls. 

The uterus was kept in or outside the vagina until completely 

removed. We usually started with scalpel amputation of the 

cervix. If the patient had uterine fibroids, vaginal 

myomectomy was performed starting from the midline. If the 

patient did not have identifiable fibroids, wedge shaped 

segments were removed from the uterus using the scalpel 

starting from the midline while maintaining outward traction 

on the remainder of the uterus with tenacula or Allice clamps 

and keeping it in or outside the vagina. The procedure was 

repeated until the remainder of the uterus was small enough 

to be delivered vaginally. Following removal of the uterus, 

the uterine pedicles were inspected for hemostasis and the 

vaginal walls inspected for tears. Figure 1 shows the 

laparoscopic appearance of one of the study patients and 

figure 2 shows the same uterus following vaginal 

morcellation. 

 

Figure 1. Laparoscopic appearance of one of the uteri included in the study. 

 

Figure 2. Appearance of the same uterus shown in Figure 1 following 

vaginal morcellation. 

Post-operatively, patients were maintained on prophylactic 

heparin every 12 or 8 hours depending on the patient’s risk 

factors for blood clots. The diet was advanced as fast as 

tolerated and the intravenous fluids were stopped on 

postoperative day 1 if patient was tolerating clear liquids. 

Criteria for patients’ discharge included being afebrile, 

having stable vital signs, ambulating, voiding, tolerating oral 

diet and being comfortable with oral pain medications. 

Postoperatively patients were usually seen at 2 weeks and 3 

months following surgery then annually. 

Statistical analysis was performed using the student t-test 

and the Mann-Whitney test for comparison of continuous 

variables and the Pearson X
2
 for comparison of proportions. P 

<0.05 was considered statistically significant. 

3. Results 

Our search identified a total of 166 consecutive patients 

who fulfilled enrollment criteria. All surgeries were 
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performed by the same surgeon (GHE). Among the 166 

patients 10 patients had VH, 81 patients had LAVH, 22 

patients had RTLH, and 53 patients had AH. 

Table 1 lists patients’ characteristics for each of the study 

groups. Four VH patients had additional surgeries 

[cystorectocele repair (2), tension-free vaginal tape (1) and 

culdoplasty (1)]. Four LAVH patients had additional 

surgeries [cystorectocele repair (2), tension-free vaginal tape 

(1) and umbilical hernia repair (1)] and two of the AH 

patients had additional surgeries [Burch colposuspension (1) 

and umbilical hernia repair (1)]. There was no significant 

difference between the study groups regarding patient’s age, 

ASA, BMI, previous laparotomy, previous C-sections and the 

percentage of patients who had removal of the adnexa. 

Table 1. Patients’ Characteristics. 

 VH LAVH RTLH AH 

Number 10 81 22 53 

Removal of adnexa: 0 55 (67.9%) 21 (95.5%) 42 (79.2%) 

Additional surgeries: 4 (40%) 4 (4%) 0 2 (4%) 

Age (years):     

Median (range) 45 (30-52) 48 (34-68) 47 (29-80) 47 (35-75 

= or > 50 3 (30%) 28 (35%) 6 (22%) 27 (51%) 

ASA     

Median (range) 2 (1-3) 2 (1-3) 2 (1-3) 2 (1-3) 

BMI     

Median (range): 31 (21-67) 32 (20-49) 27 (21-50) 30 (18-51) 

= or > 30: 5 (50%) 38 (47%) 8 (36%) 27 (51%) 

= or > 40: 2 (20%) 13 (16%) 4 (18%) 11 (21%) 

Previous laparotomy:     

Median (range) 0 (0-1) 0 (0-1) 0 (0-1) 0 (0-2) 

= or > 2: 0 0 0 1 (2%) 

Previous C section     

Median (range): 0 (0-1) 0 (0-3) 0 (0-3) 0 (0-3) 

= or > 2: 0 8 (10%) 3 (14%) 8 (15%) 

VH: vaginal hysterectomy, LAVH: laparoscopically assisted vaginal hysterectomy, RTLH: robotic total laparoscopic hysterectomy, AH: abdominal 

hysterectomy. 

Table 2 lists the surgical outcome of the different surgical 

approaches. Six patients who had MIH had the procedure 

converted to laparotomy [one planned on having RTLH (5%) 

and 5 planned on having LAVH (6%)]. These 6 patients were 

kept in the RTLH and LAVH groups when outcome was 

analyzed. None of the patients planned to have VH were 

converted to laparotomy. Reasons for conversion to 

laparotomy included large uterine size (4), pelvic adhesions 

precluding visualization of anatomic structures (1) and large 

uterine size and pelvic adhesions (1). Two of the patients 

whose procedure was converted to laparotomy had uterine 

weights of > 1000 gm. There was no significant difference 

among patients who had different surgical approaches 

regarding EBL, operative or postoperative complications. 

Table 2. Surgical Outcome. 

 VH LAVH RTLH AH 

Conversion to laparotomy: 0 5 (6%) 1 (5%) - 

Estimated Blood loss (mL):     

Median (range) 75 (50-120) 100 (50-900) 75 (50-400) 100 (50-300) 

= or > 500 0 1 (1%) 0 0 

Uterine weight (gm)     

Median (range): 273 (252-325) 311 (251-1050) 266 (252-560) 550 (251-2940) 

= or > 500: 0 24 (30%) 1 (5%) 27 (51%) 

= or > 1000: 0 3 (4%) 0 13 (25%)* 

Vaginal morcellation: 0 27 (33%) 3 (14%) - 

Operative complications:     

Grade I or II 0 1 (1%) 0  

Grade III 0 0 0  

Postoperative complications:     

Grade I or II 0 2 (2.4%) 1 (5%) 4 (8%) 

Grade III 0 1 (1.2%) 2 (9%) 0 

Hospital stay: (days)     

Median (range) 1 (1) 1 (1-4) 1 (1-3) 2 (1-4)* 

= or > 3: 0 2 (3%) 1 (5%) 9 (17%) 

VH: vaginal hysterectomy, LAVH: laparoscopically assisted vaginal hysterectomy, RTLH: robotic total laparoscopic hysterectomy, AH: abdominal 

hysterectomy. * Statistically significant. 

Table 3 lists the characteristics and outcome of the 6 patients whose procedure was converted from MIH to AH. One of these 
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6 patients stayed in the hospital for the longest duration among the whole study group (4 days) and one patient had the 

additional complication of excessive blood loss (900 mL) and was transfused 2 units of packed red blood cells. 

Table 3. Characteristics and outcome of patients converted to laparotomy. 

 Patient #1 Patient #2 Patient #3 Patient #4 Patient #5 Patient #6 

Planned surgery: RTLH LAVH LAVH LAVH LAVH LAVH 

Age (years): 29 48 53 59 52 47 

BMI: 43 30 30 41 27 38 

Previous Laparotomy: 1 0 0 0 0 0 

Previous C section 3 0 0 0 0 0 

Uterine weight (gm) 440 380 285 565 1015 1024 

Reason for conversion Adhesions and uterine size adhesions adhesions Uterine size Uterine size Uterine size 

Operative complications 0 0 0 0 0 Excessive blood loss 

Postoperative complications 0 0 0 0 0 0 

Estimated blood loss (mL) 400 200 150 200 200 900 

Hospital stay: (days) 1 2 4 3 2 2 

RTLH: robotic total laparoscopic hysterectomy, LAVH: laparoscopically assisted vaginal hysterectomy. 

Table 4 lists the characteristics and outcome of patients 

who had MIH (combined in one group) and patients who had 

AH. There was no significant difference between both groups 

regarding patients’ age, ASA, BMI, previous laparotomy, 

previous C section and EBL. Approximately 50% of the 

study group were obese (BMI = or > 30) and 30% were 

morbidly obese (BMI = or > 40). Patients who had AH had 

significantly heavier uteri and stayed longer than those who 

had MIH. 

Table 4. Characteristics and outcome of patients who had minimally 

invasive hysterectomy versus those who had abdominal hysterectomy. 

 MIH (n= 113) AH (n= 53) 

Age   

Median (range); 48 (29-80) 47 (35-75) 

= or > 50: 36 (32%) 27 (51%) 

ASA   

Median (range) 2 (1-3) 2 (1-3) 

BMI   

Median (range): 30 (20-50) 30 (18-50) 

= or > 30: 56 (50%) 27 (51%) 

= or > 40: 26 (23%) 9 (17%) 

Previous laparotomy   

Median (range) 0 (0-1) 0 (0-2) 

= or > 2: 0 1 2%) 

Previous C section   

Median (range) 0 (0-3) 0 (0-3) 

= or > 2: 11 (10%) 8 (15%) 

Operative complications 1 (1%) 0 

Postoperative complications 6 (5%) 4 (8%) 

Estimated blood loss   

Median (range): 100 (50=900) 100 (50-300) 

= or > 500: 1 (1%) 0 

Uterine weight   

Median (range): 290 (251-1050) 550 (251-2940)* 

= or > 500 25 (22%) 27 (51%) 

= or > 1000: 2 (2%) 13 (25%) 

Hospital stay: (days)   

Median (range) 1 (1-4) 2 (1-4)* 

= or > 3 3 (3%) 9 (17%) 

MIH: minimally invasive hysterectomy. AH: abdominal hysterectomy. * 

Statistically significant. 

Table 5 lists conversion rates and complications stratified 

based on uterine weight among women who had MIH. 

Patients who had uterine weight equal to or more than 1000 

gm had significantly higher rate of conversion (67%) and 

complications (33%) compared with patients with lighter 

uteri. 

None of the VH patients had operative or postoperative 

complications. Among the LAVH patients, one patient had 

the operative complication of excessive blood loss and was 

transfused two units of packed red blood cells (Grade II 

complication), 3 patients had postoperative complications 

[small bowel obstruction managed conservatively (Garde II, 

1), urinary tract infection (Grade II, 1), left ureteral injury 

managed with sent placement (Grade IIIb, 1)]. Among the 

RTLH patients, 3 patients had postoperative complications 

[small bowel obstruction managed conservatively (Grade II, 

1), pelvic abscess managed with computed tomography 

guided drain placement (Grade IIIa, 1), and right ureteral 

injury managed with uroteroneocystotmy (Grade IIIb, 1)]. 

Among the AH patients, 4 patients had postoperative 

complications [Atrial fibrillation (Grade II, 1), postoperative 

ileus (Grade II, 1), urinary tract infection (Grade II, 1) and 

wound infection (Grade II, 1)]. None of the patients 

developed Grade IV or V complications. 

The LigaSure was used to secure ligaments and vascular 

pedicles in a total of 144 patients (10 VH, 81 LAVH and 53 

AH). Only one of these patients (0.7%) had excessive blood 

loss (900 cc) or significant drop in the postoperative 

hematocrit. This patient also had the procedure converted 

from LAVH to AH because of uterine size and adhesions. 

Controlled vaginal morcellation was performed in 30 

patients [LAVH (27) and RTLH (3)]. None of the VH or AH 

patients needed morcellation. The final pathology report of 

the study patients included: uterine fibroids (153), uterine 

adenomyosis (47), adenomyoma (11) and smooth muscle 

tumor of unknown malignant potential (STUMP, 1). The 

median length of follow-up of the study group was 5 years 

(range 10 months- 10 years). None of the patients had 

unexpected uterine malignancy in the final pathology report 

and none of the patients developed disseminated 

leiomyomatosis. The patient who had the STUMP was 45 

years old, had RTLH, her uterine weight was 256 gm and 
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was delivered vaginally intact. She was followed up for 5 years after the hysterectomy and did not develop recurrence. 

Table 5. Conversion, operative and postoperative complications stratified based on uterine weight among minimally invasive hysterectomy. 

Uterine weight (gm) Number of patients Converted to laparotomy Operative or postoperative complications 

251-500 90 3 (3.3%) 5 (5.5%) 

501-999 20 1 (5%) 1 (5%) 

= or > 1000 3 2 (67%) 1 (33%) * 

Statistically significant. 

4. Discussion 

In a nationwide survey, most gynecologists in the United 

Sates indicated that their preferred mode of hysterectomy for 

themselves or their spouses was VH followed by LH. Only 

8% of respondents chose AH. Forty-three percent of 

respondents indicated that they desired to increase their rate 

of VH and 53% indicated that they desired to increase their 

rate of TLH. Large uterus was cited as one of the significant 

barriers to MIH [22]. 

Our finding about MIH for the large uterus agrees with the 

findings of other authors [9-11]. Though the number was 

small, the best surgical outcome was achieved in our VH 

patients. This is confirmatory of the ACOG recommendation 

for VH whenever possible [4]. Though large uterine size was 

considered one of the contraindications for VH by some 

authors [22], other authors attested to the feasibility and 

safety of VH among women with large uteri [10]. Though we 

did not have large number of women with uteri > 1000 gm, 

our study pointed to a possible limitation of MIH for this 

group as we had a high conversion rate (67%) and high 

complication rate (33%). We feel that patients with 

uteri >1000 gm might be managed safely with planned AH. 

The fact that in our study more patients with uteri larger than 

1000 gm had planned AH than MIH, points to pre-operative 

preference of AH to women with uteri of this size in our 

practice. Louie et al. [5]
 
demonstrated that the incidence of 

complications increased as the weight of the uterus increased. 

Uccella et al. [6] and Silas et al. [7] reported that LH 

represented a possibility even in cases of uteri > 1000 gm and 

that in a dedicated setting with high endoscopic experience, 

conversion and complications appeared acceptable. 

Two of our patients had delayed ureteral injury requiring 

further surgery. In one of these two patients, the LigaSure 

was used and in the other patient bipolar and monopolar 

diathermy were used. It is possible that these injuries where 

thermal injuries from use of the LigaSure or the diathermy. 

Thermal injury is a potential complication of all techniques 

used in MIH for securing the pedicles [23, 24]. The degree of 

lateral thermal spread depends on the type of instrument, the 

power settings, and the duration of application [25]. The 

spread of thermal injury tends to be less with the LigaSure 

than with monopolar diathermy [23, 24]. The incidence of 

ureteral injury among our patients was 2/144 (1.4%) is still 

within the reported ureteral complication rates among women 

who have LH [7, 26]. A Cochrane database systematic 

review found more urinary tract injuries in the LH group 

compared with AH (odds ratio 2.4) [25]. Silas et al. [7] 

reported that one of 30 patients (3.3%) who had RTLH for 

uteri > 1000 gm developed postoperative complication of 

ureteral injury. 

In 30 of our patients, we used controlled vaginal 

morcellation for removal of the uterus. This technique had 

been described since at least the 1960’s [27, 28]. Similar 

technique was recently described [6, 7]. Other available 

techniques for reducing the size of the uterus include vaginal 

morcellation inside a bag, morcellation through mini 

laparotomy or a laparoscopic trocar inside a bag, scalpel 

morcellation through mini laparotomy, use of diathermy to 

bivalve the uterus following its devascularization and 

detachment from ligaments and intracorporeal myomectomy 

[6, 16, 29]. Though containment bags might provide some 

safety, they might leak or break [30]. 

Vaginal morcellation without a bag carries a very small 

risk of disseminating an unexpected malignancy and 

development of leiomyomatosis [16, 31]. The risk of 

unexpected leiomyosarcoma ranges from 1 in 770 to less 

than 1 in 1000 surgeries performed for symptomatic 

leiomyomas [16]. Siedhoff et al. [32] performed decision 

analysis of risk of death from LH with morcellation versus 

AH for presumed fibroids in premenopausal women. These 

authors predicted fewer overall death with LH compared with 

AH. The risk of leiomyosarcoma morcellation was balanced 

by procedure-related complications associated with 

laparotomy, including death [32]. To avoid these potential 

complications, we depended on pre-operative risk 

stratification, performing the uterine morcellation entirely 

inside or outside the vagina and performing a final 

laparoscopic look following removal of the uterus to assure 

that there were no fragments of the uterus left behind. 

Techniques that might help in MIH for the large uterus 

include: using a uterine manipulator to help uterine 

maneuverability, using an epigastric portal entry, use of 

additional trocars, rotating the camera between different 

trocars for better visualization, use of 30 degree camera up or 

down depending on the situation, use of hemoclips for 

individual large vessels, avoiding the use of monopolar 

diathermy, use of laparoscopic instruments that dissect, 

grasp, coagulate and cut at the same time to reduce 

instrument traffic, use of LigaSure vessel sealing instrument 

as they allow coagulation of larger vessels than Harmonic 

scalpel or monopolar diathermy [24], use of smoke 

evacuators, realizing that the tips of laparoscopic sealing 

instruments get hot after use and avoiding holding delicate 

tissues when the tip is hot [23], realizing that the uterovesical 
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peritoneal reflection might be higher than usual among 

patients having vaginal hysterectomy especially those with 

cervical or lower uterine segment fibroids and performing 

intracorporeal myomectomy after devascularization of the 

uterus and before its removal [6, 7]. Pre-operative use of 

gonadotropic hormones agonists might decrease the size of 

fibroids and allow MIH in some patients who might have had 

AH [33]. 

Areas of strength of our study include defined reproducible 

criteria for uterine enlargement, including patients who had 

different forms of MIH, having a control group of patients 

who had AH, standardized pre-operative and postoperative 

management, standardized surgical techniques and a long 

follow-up. Areas of weakness include its retrospective nature, 

depending on our practice medical records for extracting 

patients’ data and small number of patients who had VH and 

RTLH. The retrospective nature of this study might 

underestimate postoperative complications as some patients 

might have presented for their postoperative complications 

with other providers. Lack of review of hospital operative 

records precluded assessment of operative times. Having one 

surgeon could be an area of strength in that the surgical 

techniques were standardized for all patients. It could also be 

an area of weakness when applying the findings of the 

current study to the general population of gynecologists who 

might vary in their experience with MIH. 

Our study shows that most patients who had a benign 

enlarged uterus could have successful MIH with acceptable 

complications and short hospital stay. It also shows that 

laparotomy remains an important approach for women with 

huge uteri and that the complications of AH are acceptable 

though the length of hospital stay is longer than with MIH. 

Though we did not have a control group for patients who had 

surgery with other techniques than the LigaSure, the low 

estimated blood loss among our patients and the absence of 

postoperative bleeding complications point to the efficacy of 

LigaSure in securing the pedicles. Our study shows that 

controlled vaginal morcellation among women who had pre-

operative screening to decrease the chance of having 

unexpected uterine malignancy is probably safe. 

5. Conclusion 

Most patients with a large uterus could have save MIH 

with shorter hospital stay. Conversion and complications 

increase for uteri larger than 1000 gm. Vaginal morcellation 

had no consequences and the use of LigaSure provided 

adequate hemostasis. 
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