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ABSTRACT

Background and Objective:When the uterus is or more
than 18 to 20weeks in size, laparotomy but not minimally
invasive surgery (MIS) is commonly performed for hyster-
ectomy. It is, however, acknowledged that MIS carries
numerous benefits to patients compared to laparotomy.
The uterine size should therefore not be an excluding
factor for MIS. This study aims to demonstrate the feasi-
bility and benefits of MIS for hysterectomy for large
uterus and explain specific techniques employed.

Methods: Data from 73 laparoscopic and robotic hyster-
ectomy cases were collected. Cases were divided in two
groups based on uterine weight (�500 g vs <500 g).
Estimated blood loss (EBL), operative time, length of hos-
pital stays, and perioperative complications were com-
pared between the groups.

Results: The average specimen weight in two groups was
2446 102.75 g vs 9036 438.18 g (P< .01). There was no
statistically significant difference in length of hospital stay
between the two groups. Only 3 patients were hospitalized
for more than one day. There were no instances of conver-
sion to laparotomy, intraoperative or postoperative blood
transfusion. There was a statistically significant difference in
the EBL (78.196 43.8 ml vs 127.886 69.76 ml, P< .01) and
operative time (180.686 48.36 vs 228.856 53.04minutes,
P< .01) between the two groups. There were two cases of
bladder laceration in the group with uterine weight exceed-
ing 500 g.

Conclusion:With advanced surgical skills and the adop-
tion of specific techniques, hysterectomy for large uterus
can be performed safely and efficiently by MIS.

Key Words: Hysterectomy, Laparoscopy, Large uterus,
Minimally invasive surgery, Robot.

INTRODUCTION

Since the first laparoscopic hysterectomy was performed
by Dr. Harry Reich in 1989,1 the removal of the uterus by
a minimally invasive approach has been rapidly adopted
world-wide in gynecology. As the performance of con-
ventional laparoscopic hysterectomy remained stable
over the past twenty years, the approval of use of the da
Vinci Surgical system for gynecological procedures by the
FDA in 2005 has accelerated this trend more dramatically.
Consequently, the percentage of all hysterectomies for be-
nign indications that were performed abdominally has
declined from 59% to 22% between 2005 and 2013.2 It is well
recognized that minimally invasive surgery (MIS) carries
numerous benefits for patients compared to laparotomy,
including less pain, less blood loss, shorter hospitalization,
faster recovery and higher patient satisfaction. There is, how-
ever, always an argument as to whether we should perform
MIS for hysterectomy, especially with consideration of large
uterine size. There are currently no universally adopted crite-
ria for selection of laparoscopic or robotic hysterectomy
based on uterine size. Many gynecological surgeons will,
however, avoid a minimally invasive approach if the uterus is
considered “large,” for example, exceeding 15–18weeks in
size or a weight over 500 g due to potential technical
difficulties.3

We believe it is more beneficial for patients to undergo
MIS for large uterus owing to multiple factors. If an ab-
dominal approach is chosen for this group, it is highly
likely a vertical incision will be utilized versus a
Pfannenstiel incision. Vertical incisions are associated
with increased complications not limited to postoperative
pain, higher risk of infection, wound dehiscence, eviscer-
ation, and subsequent bowel obstruction. It is more cost-
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effective if such potential complications and length of
hospital stay are minimized. Most patients with large
uterus are severely anemic, so choosing of laparotomy of-
ten increase the chance of blood transfusion or the delay
of surgery.

Several studies have shown the feasibility of minimally
invasive hysterectomy for large uterus, however, most of
these are limited to small cases reports in which no details
of surgical technique were provided.3–11 In this retrospec-
tive study, we demonstrate our experience and the out-
comes of laparoscopic and robotic hysterectomy for large
uterus. Our data indicates that hysterectomy for large
uterus through a minimally invasive approach can be
completed as successfully as with small uterus if in
experienced hands and conducted with proper surgical
techniques.

MATERIALS AND METHODS

Institutional Review Board (IRB) approval was obtained
and a retrospective chart review was conducted between
September, 2022 and September, 2023. Chart review was
performed on all laparoscopic and robotic hysterectomy
for benign disease performed by one surgeon across the
one-year study period.

All cases were divided into two groups based on the
threshold uterine weight of 500 g. Patients’ age, body
mass index (BMI), race, history of Cesarean section,
abdominoplasty, myomectomy, and other surgeries were
studied. The primary outcomes of the study are estimated
blood loss (EBL) and length of hospital stays. The second-
ary outcomes are operative time and complications. The
x 2 test was used for the comparison of age, BMI, race,
rate of Cesarean section, myomectomy, abdominoplasty
and other surgeries between the two groups. The student
t test was used for EBL, operative time, and rate of lysis of
adhesion between two groups.

Preoperative Counseling

All patients were counselled on the possibility of occult
uterine sarcoma. The rate of occurrence, diagnosis and
prognosis of uterine sarcoma were explained extensively
preoperatively.12,13 All patients were informed that power
morcellation is not being used in our practice and con-
tained manual morcellation is applied if possible. For
cases of extremely large specimens exceeding the size for
containment, manual morcellation without containment

would be performed if the patient proceeded to opt for
minimally invasive hysterectomy.

Intraoperative Techniques

Patients were placed in supine lithotomy position. A urinary
Foley catheter and an appropriately sized uterine manipula-
tor, such as V-Care (ConMed USA), were placed. The first
trocar was usually placed at Palmer’s point, followed by 4–6
abdominal trocars for laparoscopic hysterectomy and 4–5
trocars for robotic hysterectomy (Figure 1). Trendelenburg
position at 20 to 30°F was then adopted. It is important to
acknowledge that adequate exposure was achieved through
use of a laparoscopic myoma screw, usually placed at the
uterine cornua, rather than utilization of the uterine manipu-
lator via the vagina. Hysterectomy usually started at the
adnexa permitting the greatest exposure, with ample desic-
cation and resection of the utero-ovarian ligament and fallo-
pian tube. Salpingectomy was deferred to the end of case.

A key surgical technique is full desiccation prior to cut-
ting. In cases of large specimens especially, the blood ves-
sels supplying the uterus are enlarged and it is extremely
difficult to achieve hemostasis once hemorrhage occurs.
From our experience, commonly used disposable vessel
sealers such as LigaSure (Ethicon, US) are not the most
effective tools during hysterectomy for large uterus. We
prefer traditional bipolar forceps, such as Richard Wolf
bipolar forceps (Richard Wolf Medical Instruments)
which can execute thorough and adequate desiccation.
Although the risk of energy spread from such instru-
ments may be higher, confidence in knowledge of the
patient’s anatomy and leaving adequate space for safe
desiccation renders the risk of thermal injury rare.

In cases where the whole uterus is large and the presence
of multiple fibroids can distort surrounding structures, it is
pivotal to identify both ureters during the entire proce-
dure of the hysterectomy. Ureterolysis was sometimes a
necessary precaution to avoid inadvertent injury. Another
technique to aid in identification of the ureters bilaterally
is to perform preoperative cystourethroscopy with ure-
teral catheterization to inject Indocyanine Green (Seaford
Pharmaceuticals, Canada). The ureters can be clearly visual-
ized by green fluorescence under the XI da Vinci robot or
some commercially available laparoscopic cameras.

The function of the uterine manipulator in the vagina is
to facilitate dissection, skeletonization, desiccation and
transection of the uterine vessels, as well as development of
the bladder flap. The ring of the V-Care also serves as a
landmark to identify the uterine vessels and bladder. The
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Figure 1. Trocar placement. (A) Laparoscopic trocar placement for small uterus. (B) Laparoscopic trocar placement for large uterus.
(C) Laparoscopic trocar placement for extremely large uterus. (D) Robotic trocar placement for large uterus.
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posterior sheath of the broad ligament is dissected and
retracted inferiorly below the level of the ring to protect the
ureters.

Another key surgical technique is accurate colpotomy to
avoid injury to critical structures. With guidance of the V-
Care, anterior and bilateral colpotomy can be performed
whilst leaving the posterior portion in situ. In cases of
large uterus, there is usually insufficient space to achieve
posterior colpotomy with the V-Care safely. We therefore
recommend that the V-Care is removed, and the cervix is
elevated using a laparoscopic tenaculum. This enables
adequate exposure and isolation of the rectum such that
posterior colpotomy can be performed safely.

The final step of hysterectomy is retrieval of specimen.
If the specimen can be removed through the vagina with
the assistance of manual morcellation, a Malleable should
be placed along the posterior vaginal wall to retract and
protect any bowel present. In cases of larger specimens, a
2–3 cm suprapubic minilaparotomy can be performed to
accommodate removal.

RESULTS

Patient Population and Characteristics

The chart of 73 cases of laparoscopic and robotic hyster-
ectomy were reviewed. Uterine weight was recorded on
the pathology report. The weight in 47 cases was less
than 500 g and in 26 cases more than 500 g. There was
no statistically significant difference between the two
groups (uterine size <500 g vs >500 g) based on ethnic-
ity, age, BMI or past surgical history (Table 1). Fifty-one
patients were of Hispanic ethnicity and 22 patients were
African-American. Most patients were obese with an
average BMI in the two groups of 31.676 5.71 vs
30.556 5.78. It is also of note that 41 of the 73 (56%)
patients had history of at least one Cesarean section and
12 of 73 (16%) patients had a history of abdominoplasty
surgery. Forty-five out of 73 (61%) patients underwent
other intraabdominal surgeries such as cholecystectomy,
appendectomy, gastric by-pass or exploratory laparot-
omy. As a result, a significant portion of operative time
was spent on lysis of adhesions in 23 of 73 (31.5%) cases
(Table 2).

Intraoperative and Postoperative Data

The average specimen weight in two groups was 2446 102.75
g vs 9036 438.18 g (P < .01). There was a statistically

significant difference in the EBL between two groups.
Absolute EBL volume in both groups, however, was low
(78.196 43.8ml vs 127.886 69.76ml, P < .01). There were
no instances of intraoperative or postoperative blood trans-
fusion. The length of operative time in both groups was
relatively long and there was a statistically significant differ-
ence between the two groups (180.686 48.36minutes vs
228.856 53.04minutes, P < .01). There were no instances
of conversion to laparotomy. There were, however, two
cases complicated by a bladder laceration. One case was a
patient with history of one prior Cesarean section and a

Table 1.
Patient Demography and Characters

<500 g (47) >500 g (26) P value

Age 46.046 5.54 47.616 5.55 .25

BMI 31.676 5.71 30.556 5.78 .43

Ethnic Background

Hispanic 35 (74.5%) 16 (61.5%) .24

African Americans 12 (25.5%) 10 (38.5%) .24

C-section 30 (63.8%) 11 (42.3%) .07

Myomectomy 1 (2.1%) 2 (7.7%) .25

Abdominoplasty 8 (17.0%) 4 (15.4%) .85

Other surgeries 32 (68.1%) 13 (50.0%) .12

Table 2.
Intraoperative and Postoperative Results

<500 g (47) >500 g (26) P value

EBL (ml) 78.196 43.81 127.886 69.76 <.01

OR time (min) 180.686 48.36 228.856 53.04 <.01

Lysis of adhesion 16 (34.0%) 7 (26.9%) .53

Intra-OP injury

Bladder injury 0 2

Conversion to
laparotomy

0 0

Blood transfusion 0 0

Hospital stay (day) 1.026 0.39 .966 .34 .5

Specimen weight
(gram)

244.346 102.75 903.006 438.18 <.01

Pathology

Leiomyoma 17 (36.1%) 16 (61.6%) <.05

Adenomyosis 6 (12.8%) 0

Leiomyoma and
adenomyosis

24 (51%) 10 (38.4%)
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uterine specimen weighing 540 g. The other case was a
patient with two prior Cesarean sections and a uterine
specimen weighing 570 g. Seventy of 73 patients were dis-
charged home on postoperative day one. One patient
stayed a further day for pain management and two patients
stayed for more than one day owing to logistical issues sur-
rounding discharge (Table 2, Figure 2). There was no
incidence of occult uterine sarcoma. The pathology
reported was mainly leiomyoma and adenomyosis, while
adenomyosis was more predominant in <500-g group
(Table 2).

DISCUSSION

We present here our experience and the outcomes of
minimally invasive hysterectomy for large uterus. Our
results demonstrate that if a minimally invasive approach
can be successfully performed on patients with large
uterus, such patients will benefit from the surgery in terms
of fast recovery similar to patients with small uterus. This
is significant, as patients with a uterus exceeding 500 g
will most often be subjected to a vertical incision if an ab-
dominal approach is taken. We believe that minimally
invasive hysterectomy on large uterus is feasible, second-
ary not only to a surgeon’s advanced skills but also to sev-
eral techniques which can be adopted to conduct the
surgery safely.

Choice of Patient

For cases of large uterus, the specimen requires morcella-
tion to enable removal either vaginally or through a mini-
laparotomy. It is pertinent to counsel patients that
contained morcellation may not be feasible if the speci-
men is extremely large, and that even in cases of con-
tained morcellation it may not be possible to completely

prevent cell spillage.14–16 Although the incidence of uter-
ine sarcoma is rare, laparotomy should be performed fol-
lowing shared decision making and in cases where there
are risk factors for malignancy such as postmenopausal
bleeding, a personal or family history of cancer or suspi-
cious signs on imagining studies.16–18

Laparoscopic versus Robotic Surgery

Laparoscopic surgery can be performed on almost all
cases and most hysterectomy on large uterus were
actually performed laparoscopically.3–8 There are several
reasons for this due to the unique advantages of laparo-
scopy. (1) For convenience, additional trocars can be
placed at different locations during laparoscopic surgery.
(2) A laparoscopic camera can be inserted from various
directions and a large uterus can be manipulated via
different trocars. (3) In addition, the surgical bed can
be adjusted during laparoscopic surgery as needed. How-
ever, robotic platform provides several advantages that
laparoscopy is lack of, such as 3-D surgical field, clear vis-
ualization, instrumental stability, fatigue reduction, etc.
Sinha et al19 compared the utilization of robot and laparo-
scopy on hysterectomy for average of 17.4week size
uterus. It is a retrospective study and there was bias in the
choosing of robot versus laparoscopy in that robotic hys-
terectomy was chosen for patients with expected surgical
challenges and financially affordability. Overall, however,
both modalities were found to be feasible for cases of
large uterus with minor differences in trocar number, op-
erative time and EBL. Bahadur et al20 also reported the
feasibility of robotic hysterectomy on uterus more than
14week size with similar results as on uterus less than
14week size. Considering all the advantages and disad-
vantages of the robotic platform, we prefer the robotic
approach for patients with uterus less than 20weeks

Figure 2. The difference of EBL and OR time between two groups.
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uterus and BMI more than 35–40, providing the robot was
available.

Surgical Techniques

The details of surgical techniques were described, which
enable us to successfully perform hysterectomy on large
uterus. We emphasize ample hemostasis because the
bleeding can be massive and is extremely difficult to con-
trol if a branch of a vessel is cut without adequate prior
desiccation. The exposure is challenging and adequate
exposure can only be achieved through uterine manipula-
tion from “top” but not “below.” Without adequate expo-
sure, surgery should be converted to laparotomy for
safety. Although the uterine manipulator is not used for
manipulation, it is critical for the aid of uterine vessel dis-
section, bladder flap development and colpotomy. At last,
the posterior colpotomy should be performed after re-
moval of the uterine manipulator and elevating of the cer-
vix. As the consequence of these techniques, EBL even in
the group>500 g was only 127.88ml on average and the
maximum EBL was 300ml in one case. There was no case
of conversion to laparotomy and 70/73 patients were dis-
charged home on postoperative day one. The operative
time was relatively long in both groups, mainly because
31.5% of all cases accompanied with the procedure of
extensive lysis of adhesions, secondary to multiple previ-
ous surgeries. Compared to the group <500 g, the opera-
tive time in the group>500 g was 48minutes longer on
average, with the major contributing factor might be the
time for morcellation, although morcellation time was not
recorded in our study. Serur et al21 reported their experi-
ence of manual contained morcellation on uterine weight
exceeding 500 g. The median duration of morcellation
was 14.8minutes (range, 4.5–21.6minutes) for the abdom-
inal route and 11.7minutes (range, 5.2–16.8minutes) for
the vaginal route. But the time on morcellation for us
were definitely more than Dr. Serur’s experience sine the
morcellation were performed by inexperienced residents
for most of our cases. There were two cases with bladder
laceration in group >500 g. The uteri were not extremely
large (540 g and 570 g), but both cases had significant ad-
hesion at the anterior cul-de-sac from previous Cesarean
sections. The bladder laceration was more likely a com-
plication of lysis of adhesion, instead of limited expo-
sure secondary to a large uterus. In both cases, the
bladder laceration was repaired laparoscopically in two
layers. The first layer was sutured with 2-0 vicryl (Ethicon)
in a running fashion to close the bladder mucosa, followed
by a second layer of interrupted sutures with 0 vicryl
(Ethicon) to close the bladder muscle. The bladder was

subsequently inflated retrograde to confirm integrity of the
seal. An indwelling Foley catheter was left in situ for one
week and was removed following imaging with cytogram
to reconfirm the bladder integrity. The two patients with
bladder laceration had an uncomplicated postoperative
course following the repair and healed well. Despite the
minor differences and rare complications described, our
results of a relatively minimal absolute EBL and fast patient
recovery after hysterectomy exemplify the benefits of MIS.

Current and Next Generation of Gynecologic
Surgeons

We admit it is difficult for most generalist OBGYN doctors
to perform hysterectomy in the same fashion. There is a
need, however, for further education in the matter that it is
feasible to perform MIS on patients with large uterus, which
carries numerous benefits for patients. Such patients should
therefore be referred to specialists in MIS, rather than
offered laparotomy by default. It also remains pertinent to
focus on training the next generation of gynecological sur-
geons in MIS and the techniques here presented. With
advanced surgical skills and adoption of our methods, more
surgeons will be able to perform hysterectomy for large
uterus safely with minimal injuries for our patients.
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