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Abstract

ackground: Despite the benefits of laparoscopic hysterectomy, uterine size remains
Ba common indication for abdominal hysterectomy.
Objective: This study aims to assess whether a quality improvement (QI) intervention
to increase alignment of pre-operative evaluation and the ultimate surgical route im-
proves access to laparoscopic hysterectomy and reduces conversion from laparoscopy
to laparotomy.
Methods: A before-and-after single-center, single-phase QI project was conducted.
Women aged 218 years undergoing hysterectomy for benign indications from 2019—
2024 were included. Patients with malignant pathology, concomitant urogynecologic
procedures, and those with missing data were excluded. At our institution, a group ap-
proach was employed in which the route-deciding surgeon may differ from the operating
surgeon, leading to discrepancies in surgical feasibility and high conversion rates. The
QI intervention consisted of routing all patients with uteri 216 wecks to a group of
surgeons with minimally invasive surgery (MIS) expertise for both pre-operative plan-
ning and operative management. Data collected included demographics, comorbidities,
prior surgeries, surgical routes, complications, and length of hospital stay. Cases were
stratified by uterine weight.
Results: Of 906 total hysterectomies, 724 (79.9%) occurred pre-intervention and 182

(20.1%) post-intervention. Following the QI, the overall rate of planned MIS significant-
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INTRODUCTION

In the United States of America
(USA), approximately 14.6% of all adult
women have undergone a hysterectomy,
making it one of the most common gyne-
cologic procedures.' Hysterectomies can
be performed via different routes, with
minimally invasive approaches preferred
over laparotomy due to their short-
ened hospitalization and post-operative
recovery times.>? Laparoscopic hyster—
ectomies have also been associated with
lower reported pain scores, faster return
to normal activity, fewer surgical site
infections, and decreased risk of venous
thromboembolism when compared with
the abdominal approach.d"5 Expert gyne-
cologic surgeons have demonstrated
the feasibility of minimally invasive
routes for large uterine specimens, even
exceeding 1,000 g."** Given the bene-
fits of minimally invasive surgery (MIS),
hospital systems strive to increase access
to these techniques, with some centers
achieving up to 96.7% of all hysterecto-
mies performed minimally invasively.g’m

Despite data supporting the safety of
MIS for large specimen hysterectomy,
uterine size continues to be cited as a
common indication for abdominal hys-
terectomy.” Additionally, limitations in
visualization, exposure, and the need for
tissue extraction may increase the rate of
conversion to laparotomy. Large—speci—
men minimally invasive hysterectomies
can be complex and present additional
challenges for the general obstetri-
cian-gynecologist, with prior studies
suggesting that graduating residents may
be underprepared to independently per-

ly increased from 78% to 92% (p < 0.001). Among patients with uteri weighing >500
g (approximately 16-week size), MIS rose from 37% to 82% (p < 0.001). Same-day dis-
charge significantly increased from 57% to 76% (p < 0.001). No significant difference in
complication rates was observed. The overall laparoscopy to laparotomy conversion rate
declined from 5.9% to 0.5% (p = 0.002), and from 10.8% to 0% (p = 0.01) in patients
with large uteri.

Conclusion: The involvement of MIS-trained surgeons in both planning and execution
was associated with increased access to laparoscopic hysterectomy and a reduced conver-
sion rate to laparotomy, particularly in patients with large uteri. This QI study provides

Class III evidence.
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form complex surgical gynecology.'"’

Moreover, inadequate reimbursement
for gynecologic surgery has contrib-
uted to a high prevalence of low-vol-
ume surgeons, which may be associated
with higher complication rates, thereby
further widening the gap in access to
high-quality surgical care. 1

At our institution, systems-based
scheduling constraints have resulted in
a team-based care model in which the
surgeon determining the route of hys-
terectomy is not always the surgeon
who ultimately performs the procedure.
To address these limitations, we imple-
mented a single-center, single-phase
quality improvement (QI) initiative
comprising the following: (i) pre-op-
erative assessment and examination of
patients with large uteri exclusively
performed by a group of surgeons with
MIS expertise; and (ii) surgery for these
patients performed by the same group of
surgeons.'>'® Our objective was to assess
whether this bundle is associated with
increased access to minimally invasive
hysterectomy and whether this interven-
tion is associated with a reduction in the
current conversion rate from laparos-
copy to laparotomy.

MATERIALS AND METHODS

This study was a before-and-after, sin-
gle-phase QI project in the Department
of Obstetrics, Gynecology and Repro-
ductive Sciences, Division of Advanced
Minimally Invasive Gynecologic Surgery
at The University of Texas Health Sci-
ence Center at Houston, Texas, USA.
The study was reviewed by the McGov-

ern Medical School at The University
of Texas Health Science Center Institu-
tional Review Board and deemed to be
a QI project. Upon review, it did not
meet the regulatory definition of human
subjects’ research and did not deviate
from the standard of care. Because the
project qualified as a QI project and was
conducted within the standard of care,
informed consent was not required, and
submission to the UTHealth Houston
Committee for Protection of Human
Subjects (CPHS) was therefore not nec-
essary. The protocol was also approved
by the QI committees for UTHealth
and Harris Health (Lyndon B. John-
son General Hospital; registration
number: 2023-1893).

At our institution’s safety-net county
academic hospital, pilot data collected
between 2019 and 2023 demonstrated
that 70% of hysterectomies were per-
formed through a minimally invasive
approach. In this institution, surgical
patients are referred and scheduled
from multiple clinics. Due to sys-
tem-based schedule limitations, a group
approach has been established in which
the surgeon who determines the route
may not be the surgeon who performs
the procedure, thereby creating oppor-
tunities for discrepancy between pre-op-
erative planning and the actual surgical
route.

Pilot data showed that uterine size
was a major factor in the decision to
proceed with laparotomy, and the group
approach was a major contributor to the
low rate of MIS hysterectomy and high
rate of conversion to laparotomy. For
the purpose of this study, women under-
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going robotic-assisted hysterectomies,
conventional laparoscopic hysterecto-
mies, and laparoscopic-assisted vaginal
hysterectomies were included in the
MIS cohort. Patients undergoing vagi-
nal hysterectomies were excluded given
the exceedingly low number of large
specimen hysterectomies performed
via vaginal route only. The intention of
the quality initiative was to implement
a sustainable change in practice using a
Define, Measure, Analyze, Improve, and
Control framework to optimize surgical
outcomes and increase access to MIS for
patients with large uteri.

Participants included women aged
18 years or older undergoing hysterec-
tomy for benign indications. Due to the
nature of this study, randomization was
not performed. Patients with malignant
pathology, concomitant urogynecologic
procedures, and those with missing data
(e.g., uterine weight) were excluded.
The QI intervention involved a team of
surgeons with MIS expertise conduct-
ing both pre-operative assessments and
surgeries for patients with large uteri
(216-weck size). Surgeons with MIS
expertise were determined based on
pilot data retrospectively collected and
selected for their historic and consistent
ability to perform complex gynecologic
surgery and MIS hysterectomy for large
uteri. Specifically, four surgeons were
included in this group, who had either
completed formal fellowship training in
minimally invasive gynecologic surgery
or had successfully completed more than
12 large-specimen minimally invasive
hysterectomies (>500 g) in the past 12
months.

Following the QI initiative, specimen
extraction during minimally invasive
hysterectomy for large uteri was per-
formed using an in-bag containment
system, either via the vaginal or abdom-
inal route. Data regarding extraction
techniques were not available for all
cases performed prior to the initiative;
however, contained tissue extraction has
been common practice at our insti-
tution for many years. The primary
outcome evaluated the percentage
of hysterectomies that were success-
fully completed through MIS. Second-
ary outcomes included the conversion
rate from MIS to laparotomy, the rate
of same-day discharge, and the rate of
surgical complications.
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Prior to the intervention, data were
collected by reviewing electronic medi-
cal records of patient demographics, hys-
terectomy route, and surgical outcomes
between January 1, 2019, and May 31,
2023. Data were de-identified and doc-
umented securely in REDcap. Demo-
graphic information included age, race/
ethnicity, parity, body mass index, and
smoking status. Additional data included
medical comorbidities such as diabetes,
hypertension, chronic kidney disease,
and prior abdominal surgery. Other
variables, including estimated blood loss
(EBL), pre- and post-operative hemoglo-
bin, need for blood transfusion, 1cngth
of hospital stay, 30-day post-operative
complications, emergency room visits,
readmission, reoperation, and mortality,
were also evaluated and obtained directly
from the electronic medical record. The
complication rate was examined as a
composite score, as complications were
infrequent, which limited the feasibility
of statistically meaningful analyses when
stratified by individual complication
type or by severity grading systems such
as Clavien—Dindo.

An integrated care platform within
the electronic medical record system
that includes most other major hospital
systems in the Houston area was used
to evaluate readmissions and emer-
gency room visits at other institutions.
The intervention was implemented on
June 1, 2023, and was conducted over
a 12-month period, with data collec-
tion culminating on June 1, 2024. Out-
comes of interest were evaluated in the
intervention group and compared to the
historical control group. Differences in
demographics, comorbidities, surgical
routes, and outcomes were compared
across uterine weight Categories using
descriptive  statistics. ~ Multivariable
logistic regression, adjusting for con-
founders, was performed. The decision
was made a priori that a 15% increase
in the rate of MIS was considered signif-
icant and would indicate that the inter-
vention was effective. This was selected
as a meaningful benchmark based on
internal baseline performance, expec-
tations, and national targets. The results
are presented as an adjusted odds ratio
with a 95% confidence interval (CI).
Statistical significance was established
if the associated p-value was < 0.05 or
the 95% CI did not cross 1. All statisti-

cal analyses were conducted using Stata
(15.1, Stata Corp LLC, USA).

A total of 906 patients underwent
hysterectomy during the study period
(2019-2024). Of these, 724 (79.9%)
had surgery pre-intervention, and 182
(20.1%) post-intervention.

Table 1 shows the baseline patient
characteristics comparing pre- and
post-intervention groups. The mean age
was 43.8 years in the pre-intervention
group and 44.7 years in the post-in-
tervention group. The majority of
patients were Hispanic in both groups.
The pre-intervention group had more
Black and fewer White patients (21% vs.
7%) compared to the post-intervention
group (10% vs. 12%). The mean uterine
weight in the pre-intervention group was
higher at 512 g (n = 572) versus 419 g
(n = 470) in the post-intervention group
(p = 0.021). No significant differences
were observed in other demographics or
comorbidities.

Based on Table 2, the overall rate of
planned MIS significantly increased from
78% to 92% after the QI intervention
(p < 0.001). When stratified by uterine
weight, the pre-operative plan for a min-
imally invasive surgical route for large
uteri (>500 g; approximately 16-week
size) increased from 47% to 78% (p <
0.001).

Regarding the actual surgical route
(Table 2), following the QI interven-
tion, a significantly higher proportion of
patients underwent MIS (72% vs. 92%,
p < 0.001). The overall conversion rate
from MIS to laparotomy decreased from
5.9%t0 0.5% (p = 0.002). In the cohort
of patients with uteri > 500 g (approx-
imately 16-week size), the rate of MIS
increased from 37% to 82% (p < 0.001).
None of the large-specimen uterus cases
were converted from laparoscopy to
laparotomy after the QI intervention. In
this subgroup, specifically, the conver-
sion rate decreased from 10.8% to 0%
(p=0.011).

Figure 1 demonstrates the trend of
increasing rates of MIS for both large
specimen hysterectomies and the total
number of hysterectomies post-inter-
vention, as well as a significant decrease
in the conversion rate to laparotomy.

After adjusting for confounders,
including race, ethnicity, and uterine
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Table 1. Baseline patient characteristics
s Pre-intervention Post-intervention

Characteristics (n=724) (n=182) p
Average age (years [SD]) 43.8 (5.9) 44.7 (6.2) 0.960
Race (n [%])

Black 152 (21) 18 (10)

Hispanic 464 (64) 107 (59) <0.001***

White 53 (7) 23 (12)

Other 56 (8) 34 (19)
Ethnicity (n [%])

Hispanic 513 (70.9) 151 (82.9) 0.001*

Non-Hispanic 211(29.1) 31 (17.04) '
Mean body mass index (mean [SD]) 32.88 (6.7) 32.64 (7.3) 0.667
Mean uterine weight (g; mean [SD]) 512(572) 419 (470) 0.021*
Parity (n [%])

Nulliparous 59 (8.2) 11 (6.1) 0.342

Parous 665 (91.8) 171 (93.9)
Tobacco use (n [%])

No 613 (87.8) 165 (90.7)

0.287

Yes 85 (12.2) 17 (9.3)
Diabetes (n [%]) 105 (14.5) 27 (14.5) 0.910
Hypertension (n [%]) 195 (26.9) 41 (22.5) 0.226
Prior abdominal surgery (n [%]) 584 (80.7) 145 (79.7) 0.763

Note: *p < 0.05, **p < 0.01, and ***p < 0.001 indicate statistical significance.
IAbbreviation: SD: Standard deviation.

Table 2. Pre-operative planned route versus actual surgical route

Group | Pre-intervention | Post-intervention | Jo)
Pre-operative planned route
Large uteri (>500 g or >16-week size; n) 287 55
Laparotomy 152 (563%) 12 (22%) <0.001***
MIS 135 (47%) 43 (78%)
All hysterectomies (n) 724 182
Laparotomy (n [%]) 159 (22%) 15 (8%) <0.001***
MIS (n [%]) 565 (78%) 167 (92%)
Actual surgical route
Large uteri (> 500 g or >16-week size; n) 287 55
Laparotomy (n [%]) 181 (63%) 10 (18%) <0.001***
MIS (n [%]) 106 (37%) 45 (82%)
All hysterectomies (n) 724 182
Laparotomy (n [%]) 200 (28%) 14 (88%) <0.001***
MIS (n [%]) 524 (72%) 168 (92%)
Conversion rate from MIS to laparotomy
Large uteri (> 500 g or >16-week size; n [%]) 31 (10.8%) 0 (0.0%) -
Total (n [%]) 43 (5.9%) 1 (0.5%) -

Note: ***p < 0.001 indicates statistical significance.
IAbbreviation: MIS: Minimally invasive surgery.

-4 - doi: 10.36922/sti.0394


https://doi.org/10.36922/sti.0394

Gynecology

SURGICALTECHNOLOGY INTERNATIONAL Volume 46

Figure 1. Pre- and post-intervention surgical routes: (A) Large specimen hysterectomies and (B) all hysterectomies

Abbreviation: MIS: Minimally invasive surgery.

size, the intervention was indcpcndcntly
associated with a significant reduction
in the odds of hysterectomy via lapa-
rotomy (odds ratio = 0.18; 95% CI =
0.09-0.355; p < 0.001). This associa-
tion remained consistent when uterine
weight was categorized as <500 g, 500—
1,000 g, and >1,000 g (Table AT).

The complication rate was examined
as a composite score, including variables
such as venous thromboembolism, sur-
gical site infection, acute kidney injury,
ileus, and cuff complications (e.g,
dehiscence, hematoma, cellulitis, sepa-
ration). Based on Table 3, no significant
difference in the composite post-oper-
ative complication rate for all hysterec-
tomies was observed between groups

(7.6% vs. 7.1%, p = 0.835). Addition-

ally, the same-day discharge rate signifi-
cantly increased from 57% to 76% (p <
0.001), and the mean EBL was signifi-
cantly lower after the QI intervention
(267 mL vs. 201 mL, p = 0.004).

Through coordinated efforts to
increase the alignment of faculty with
MIS expertise and scheduled hyster-
ectomies, our institution observed an
increase in the overall rate of MIS from
72% to 92% (Table 2). This improve-
ment was particularly remarkable for
large uteri >500 g or approximately
16-week size, where MIS rates were
37% pre-intervention and 82% post-in-
tervention (Table 2). Across all uterine

sizes, expanded access to MIS hysterec-
tomy was associated with a lower lapa-
roscopy—to—laparotomy conversion rate.
No significant increase in surgical com-
plications was observed post-interven-
tion, and the same-day discharge rates
were higher (76%) compared to pre-in-
tervention, accompanied by a reduction
in EBL (Table 3).

When comparing surgical routes for
large specimen hysterectomy, MIS offers
many advantages over laparotomy.7"6
Mamik et al.' conducted a systematic
review to evaluate the optimal hysterec-
tomy approach for large uteri (>12-week
size or >250 g) for benign indications.
Their findings indicated that abdominal
hysterectomies were associated with a
six-fold greater risk of transfusion com-
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Table 3. Surgical outcomes
Outcome of interest | Pre-intervention | Post-intervention | p
Post-operative complications of all hysterectomies (n [%])
None 669 (92.4%) 169 (92.9%) 0.835
Composite? 55 (7.6%) 13 (7.1%)
Ureteral injury 4 (0.6%) 0 (0%) 0.315
Bladder injury 12 (1.7%) 1 (0.6%) 0.261
Bowel injury 4 (0.6%) 1 (0.6%) 0.996
VTE 4 (0.6%) 2 (1.1%) 0.417
Pyelonephritis 35 (4.8%) 5 (2.8%) 0.221
SSi 8 (1.1%) 2 (1.1%) 0.994
Acute kidney injury 3 (0.4%) 0 (0%) 0.384
Cuff complication 4 (0.6%) 1 (0.6%) 0.996
lleus 1(0.1%) 2 (1.11%) 0.105
Post-operative complications of uteri (> 500 g or >16-week size; n [%)])
None 258 (90%) 52 (95%)
Composite? 29 (10%) 3 (5%) 0.278
ER visit (n [%])
No 629 (87%) 153 (84%) 0.192
Yes 95 (13%) 29 (16%)
EBL (mL [SD]) 267 (282) 201 (275) 0.004**
Length of hospital stay (n [%])
<1 day 410 (57%) 138 (76%)
<0.001***
=1 day 314 (43%) 44 (24%)
Notes: 2Composite of complications includes ureteral injury, bladder injury, bowel injury, venous thromboembolism, pyelone-
p.hrit.i§, surgical site infection, acute kidney injury, cuff complications, and ileus. **p < 0.01 and ***p < 0.001 indicate statistical
igg;gfl?z;i%eﬁs: EBL: Estimated blood loss; ER: Emergency room; SD: Standard deviation; SSI: Surgical site infection; VTE: Ve-
nous thromboembolism.

pared to robotic-assisted total laparo-
scopic hysterectomies. Our results are
consistent with these findings, suggest-
ing lower EBL after the QI intervention.
Furthermore, while uterine weight is an
established independent risk factor for
post-hysterectomy complications, lap-
aroscopic approaches have consistently
demonstrated lower odds of surgical
complications compared to laparotomy,
regardless of uterine size. This remains
true even for extremely enlarged uteri.’
In the present study, no significant dif-
ference in composite complication rates
was observed following the QI interven-
tion, which may reflect the overall low
incidence of complications included in
the composite outcome. However, the
length of hospital stay was shorter, and
EBL was lower in the post-interven-
tion group, which may be attributed to
known advantages of MIS approaches.

Given the proven benefits of minimally
invasive hysterectomy, efforts should
be directed toward expanding access to
these procedures whenever appropriate.

Hospitals are increasingly imple-
menting QI projects to optimize surgical
outcomes and reduce morbidity. In hys-
terectomies, there is concern that large
uteri present technical challenges that
may negate the benefits of MIS, such as
increased operative time, the need for
contained tissue extraction, or increased
risk of complications (e.g., iatrogenic
ureteral injury). It is known that gyne-
cological procedures account for most
of the iatrogenic ureteral injuries, and
complex intra-abdominal pathology may
further increase this risk." Despite this,
trained minimally invasive gynecologic
surgeons have repeatedly demonstrated
that, with adequate training and expe-
rience, this risk can be mitigated, ben-

efiting the patient and reducing hospital
costs.'”” We join a growing number of
researchers in asserting that, with proper
support and training, surgeons can safely
pursue a MIS approach for large uteri
exceeding 500 g and in patients with
complex abdominal surgical history. As
recommended by the American Col-
lege of Obstetricians and Gynecologists,
patients should be engaged in collab-
orative decision-making to determine
the optimal surgical route.” In complex
cases, patients should be referred to
MIS-trained surgeons when available.
The success of MIS depends on sound
pre-operative surgical assessment and
planning. Lamersdorf et al?! reported
that uterine weight, fibroid dimensions,
adnexal disease, and adhesions are inde-
pendent risk factors for conversion from
laparoscopy to laparotomy, which may
increase post-operative Complications.
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Our study, which emphasized con-
cordance between faculty performing
pre-operative assessments and surger-
ies, suggests that MIS-trained surgeons
can reliably evaluate these risk factors
pre-operatively, thereby reducing the
likelihood of conversion. Despite the
growing evidence demonstrating the
financial and medical benefits of MIS,
increasing access to MIS hystcrcctomy
requires intentional effort. QI proj-
ects can facilitate the integration of
MIS approaches into complex, large-
group practice settings, such as those at
our hospital.

Our study data were collected over
a five-year period, with the majority
of outcome data collected prior to inter-
vention implementation. This represents
a potential limitation in evaluating causal
relationships, as changes over time in
practice patterns, Enhanced Recovery
After Surgery protocols, and faculty
composition may have influenced surgi-
cal approaches and outcomes but were
not fully accounted for. For example,
the number of fellowship-trained mini-
mally invasive surgeons may have varied,
equipment and technology may have
been upgraded, and cumulative surgeon
experience may have evolved durin
the study period, all of which could
have impacted outcomes. Enhanced
Recovery After Surgery protocols were
employed at our institution prior to the
start of data collection; however, these
protocols may have evolved over time
and could have influenced surgical out-
comes. Additionally, the group-based
care model implemented at our institu-
tion, while effective, may not be directly
reproducible in all settings. However,
the underlying principle of structured
referral pathways to surgeons with MIS
expertise is recommended and may be
broadly generalizable.

The strengths of this study stem from
a large sample size and well-defined,
objective endpoints for minimally inva-
sive surgical access. There was minimal
loss to follow-up for post-operative
check-ups, and the use of an integrated
care platform within the electronic med-
ical record system ensured that patients
did not present with post-operative
concerns at most other major hospital
systems in the Houston area. This added
an extra layer of validity to our findings.
Our initial evaluation of alignment of
MIS faculty with pre-operative planning
and execution of large specimen hyster-
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ectomy is low-cost in nature and may
be reproducible. Academic centers and
group-practice environments with simi-
lar organizational structures may be able
to adapt this approach to improve access
to minimally invasive hysterectomy,
patient outcomes, and the overall quality
of surgical care.

In conclusion, patients undergoing
minimally invasive hysterectomy expe-
rience fewer complications and faster
recovery compared to those undergoing
laparotomy. Despite this, rates of laparot-
omy remain unacceptably high in many
institutions, with uterine size frequently
cited as a limiting factor. Our QI inter-
vention was associated with increased
access to MIS and improved surgical
outcomes when trained surgeons man-
aged these complex cases. We encourage
other centers to consider adopting simi-
lar referral pathways to expand access to
surgeons with MIS expertise for patients
with markedly enlarged uteri.

AUTHORS’ DISCLOSURE

No funding was rcquircd for the
completion of this project. This study
was reviewed by the McGovern Medical
School at The University of Texas Health
Science Center Institutional Review
Board on 04/21/2023 and classified as
“Quality Improvement”. This project was
registered at both the University of Texas
and Harris Health under the QI Project
number 2023-1893. We acknowledge all
authors have contributed to this paper
and have sufficed the authorship require-
ments. Data is available from the authors
upon reasonable request.

CONFLICT OF INTEREST

The authors report no conflicts
of interest.

1. Gorina Y, Elgaddal N, Weeks JD. Hysterectomy
Among Women Age 18 and Older: United States,
2021. NCHS Data Brief. 2024;(494):1-8. doi:
10.15620/cdc:145592

Committee Opinion No 701: Choosing the Route
of Hysterectomy for Benign Disease. Obstet Gyne-
col.  2017;129(6):¢155-¢159. doi: 10.1097/
AOG.0000000000002112

Nieboer TE, Johnson N, Lethaby A, et al. Surgi-
cal approach to hysterectomy for benign gynae-
cological disease. Cochrane Database Syst Rev.
2009;(3):CD003677. doi: 10.1002/14651858.
CD003677.pub4

Chakraborty N, Rhodes S, Luchristt D, Bret-
schneider CE, Sheyn D. Is total laparoscopic hys-

N

w

ha

10.

12.

14.

15.

17.

19.

20.

terectomy with longer operative time associated
with a decreased benefit compared with total
abdominal hysterectomy? Am | Obstet Gynecol.
2023;228(2):205.¢1-205.e12. doi: 10.1016/j.
2jog.2022.09.042

Pham NK, Jalloul R], Chen HY, Hui M, Leon MG.
Venous Thromboembolism After Abdominal and
Minimally Invasive Large Specimen Hysterec-
tomy. | Minim Invasive Gynecol. 2023;30(11):884-
889. doi: 10.1016/j.jmig.2023.06.017

Ito TE, Vargas MV, Moawad GN, et al. Minimally
Invasive Hysterectomy for Uteri Greater Than
One Kilogram. JSLS. 2017;21(1):¢2016.00098.
doi: 10.4293/]SLS.2016.00098

Louie M, Strassle PD, Moulder JK, Dizon
AM, Schiff LD, Carey ET. Uterine weight and
complications after ~abdominal, laparoscopic,
and vaginal hysterectomy. Am ] Obstet Gynecol.
2018;219(5):480.¢1-480.e8. doi: 10.1016/j.
2jog.2018.06.015

Tyan P, Hawa N, Carey E, et al. Trends and
Perioperative Outcomes across Elective
Benign Hysterectomy Procedures from  the
ACS-NSQIP 2007-2017. ] Minim Invasive Gyne-
col.  2022;29(3):365-374.e2. doi: 10.1016/j.
jmig.2021.09.714

Zaritsky E, Tucker LS, Kandahari N, Ojo A,
Ritterman Weintraub M, Raine-Bennett TR.
Variation in Vaginal Hysterectomy Rates in an
Integrated Healthcare System. ] Minim Invasive
Gynecol. 2022;29(4):489-498. doi: 10.1016/j.
jmig.2021.11.007

Wright JD, Huang Y, Li AH, Melamed A, Hersh-
man DL. Nationwide Estimates of Annual Inpatient
and Outpatient Hysterectomies Performed in the
United States. Obstet Gynecol. 2022;139(3):446-
448. doi: 10.1097/A0G.0000000000004679
Einarsson ]I, Sangi- Haghpe) 'kar H. Perceived
proficiency in minimally invasive surgery amon
senior OB/GYN residents. JSLS. 2009;13(4):473-
478.

Klebanoff ]S, Marfori CQ, Vargas MV, Amdur
RL, Wu CZ, Moawad GN. Ob/Gyn resident
self-perceived preparedness for minimally inva-
sive surgery. BMC Med Educ. 2020;20(1):185. doi:
10.1186/512909-020-02090-9

Doo DW, Powell M, Novetsky A, Sheeder ], Gun-
tupalli SR. Preparedness of Ob/Gyn residents for
fellowship training in gynecologic oncology. Gyne-
col Oncol Rep. 2015;12:55-60. doi: 10.1016/j.
gore.2015.03.004

Watson KL, King LP. Double Discrimination,
the Pay Gap in Gynecologic Surgery, and Its
Association With Quality of Care. Obster Gyne-
col.  2021;137(4):657-661.  doi:  10.1097/
AOG.0000000000004309

Leon M, Carlson R, Ramirez M, Jalloul R. Increas-
ing Access to Minimall) Invasive Large Specimen
Hysterectomy in a Community-Focused Academic
Center. Obstet Gynecol. 2025;145(5S):118S. doi:
10.1097/A0G.0000000000005851.179
Mateshaytis ], Trudeau P, Bisch S, Pin S, Chong M,
Nelson G. Improving the Rate of Same-Day Dis-
charge in Gynecologic Oncology Patients Under-
going Minimally Invasive Surgery-An Enhanced
Recovery After Surgery Quality Improvement Ini-
tiative. J Minim Invasive Gynecol. 2024;31(4):309-
320. doi: 10.1016/j.jmig.2024.01.015

Mamik MM, Kim-Fine S, Yang L, et al. Hyster-
ectomy Techniques and Outcomes for Benign
Large Uteri: A Systematic Review. Obstet
Gynecol.  2024;144(1):40-52. doi: 10.1097/
AOG.0000000000005607

Gild P, Kluth LA, Vetterlein MW, Engel O, Chun
FKH, Fisch M. Adult iatrogenic ureteral injury and
stricture-incidence and treatment strategies. Asian
J Urol. 2018;5(2):101-106. doi: 10.1016/j.
ajur.2018.02.003

Wang P, Uzianbaeva L, Hughes N, Meh-
dizadeh A. Hysterectomy for Large Uterus
by Minimally Invasive Surgery (MIS). JSLS.
2024;28(3):€2024.00017. doi: 10.4293/
JSLS.2024.00017

Gupta S, Maghsoudlou P, Ajao M, Einarsson

doi: 10.36922/5ti.0394


https://doi.org/10.36922/sti.0394
https://doi.org/10.15620/cdc
https://doi.org/10.15620/cdc
https://doi.org/10.1097/AOG.0000000000002112
https://doi.org/10.1097/AOG.0000000000002112
https://doi.org/10.1002/14651858.CD003677.pub4
https://doi.org/10.1002/14651858.CD003677.pub4
https://doi.org/10.1016/j.ajog.2022.09.042
https://doi.org/10.1016/j.ajog.2022.09.042
https://doi.org/10.1016/j.jmig.2023.06.017
https://doi.org/10.4293/JSLS.2016.00098
https://doi.org/10.1016/j.ajog.2018.06.015
https://doi.org/10.1016/j.ajog.2018.06.015
https://doi.org/10.1016/j.jmig.2021.09.714
https://doi.org/10.1016/j.jmig.2021.09.714
https://doi.org/10.1016/j.jmig.2021.11.007
https://doi.org/10.1016/j.jmig.2021.11.007
https://doi.org/10.1097/AOG.0000000000004679
https://doi.org/10.1186/s12909-020-02090-9
https://doi.org/10.1186/s12909-020-02090-9
https://doi.org/10.1016/j.gore.2015.03.004
https://doi.org/10.1016/j.gore.2015.03.004
https://doi.org/10.1097/AOG.0000000000004309
https://doi.org/10.1097/AOG.0000000000004309
https://doi.org/10.1097/AOG.0000000000005851.179
https://doi.org/10.1097/AOG.0000000000005851.179
https://doi.org/10.1016/j.jmig.2024.01.015
https://doi.org/10.1097/AOG.0000000000005607
https://doi.org/10.1097/AOG.0000000000005607
https://doi.org/10.1016/j.ajur.2018.02.003
https://doi.org/10.1016/j.ajur.2018.02.003
https://doi.org/10.4293/JSLS.2024.00017
https://doi.org/10.4293/JSLS.2024.00017

Improving MIS Access for Large Hysterectomy
Leon, et al.

JI, King LP. Very Low Rates of Ureteral Injury
in  Laparoscopic  Hysterectomy
by  Fellowship-trained ~ Minimally  Invasive
Gynecologic Surgeons. | Minim Invasive Gyne-

Performed

21.

col.  2022;29(9):1099-1103. doi: 10.1016/j.
jmig.2022.06.005
Lamersdorf L, Tahmasbi Rad M, Karn T, et al.

Predictive factors for conversion to laparotomy in

women undergoing laparoscopic hysterectomy. A
re-evaluation of clinicopathological factors in the
era of minimally invasive gynaecology. Facts Views
Vis Obgyn. 2024516(2):185-193. doi: 10.52054/
FVVO.16.2.020

doi: 10.36922/sti.0394


https://doi.org/10.36922/sti.0394
https://doi.org/10.1016/j.jmig.2022.06.005
https://doi.org/10.1016/j.jmig.2022.06.005
https://doi.org/10.52054/FVVO.16.2.020
https://doi.org/10.52054/FVVO.16.2.020

Gynecology
SURGICALTECHNOLOGY INTERNATIONAL Volume 46

APPENDIX

Table A1. Adjusted odds ratios for laparotomy after controlling for confounders

Variable Odds ratio p 95% confidence interval
Larger uterine size 34.18 <0.001*** 20.68-56.50
Race

African American 0.72 0.441 0.313-1.659

Hispanic 0.83 0.712 0.316-2.199

White 1.18 0.744 0.429-3.273
Ethnicity

Hispanic 2.72 0.009** 1.283-5.762

Any ethnicity 0.04 <0.001*** 0.017-0.114
Intervention 0.18 <0.001*** 0.09-0.355

Note: **p < 0.01 and ***p < 0.001 indicate statistical significance.
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