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Abstract

Introduction: The transfusion rate in hysterectomies for benign pathology is almost
3%. However, despite the strong interest in reducing intraoperative bleeding, limited
evidence is available regarding the technical aspects concerning uterine vessel man-
agement during a total laparoscopic hysterectomy (TLH). Uterine artery (UA) closure
in TLH can be performed at the origin from the internal iliac artery or at the uterus
level (UL). However, low-quality evidence is available regarding the superiority of one
method over the other.

Material and methods: We performed a single-blind randomized (1:1) controlled
trial (NCT04156932) between December 2019 and August 2020. One hundred and
eighty women undergoing TLH for benign gynecological diseases were randomized
to TLH with UA closure at the origin from the internal iliac artery (n = 90), performed
at the beginning of the procedure by putting two clips per side at the origin, vs clo-
sure at the UL (n = 90). Intraoperative blood loss estimated from suction devices was
the primary outcome. Secondary end points were perioperative outcomes, the con-
version rate from one technique to the other, and complication rates with 4 months
of follow up.

Results: Uterine artery closure at the origin was completed in all 90 patients (0%),
whereas closure at the UL was converted to closure at the origin in 11 cases (12.2%;
p < 0.001); failures were mainly associated with the presence of endometriosis (81.8%
[9/11] vs 10.1% [8/79]; p < 0.001). In the intention-to-treat analysis, the intraoperative
blood loss was higher in the group assigned to the closure at the UL (108.5 mL) than
in the group with closure at the origin (69.3 mL); the mean difference was 39.2 mL
(95% Cl 13.47-64.93 mL; p = 0.003). Other perioperative outcomes and complica-
tions rates did not differ.

Conclusions: Uterine artery closure at the origin reduces intraoperative blood loss

during a TLH and appears to be more reproducible than closure at the UL without

Abbreviations: Cl, confidence interval; OR, origin; SD, standard deviation; TLH, total laparoscopic hysterectomy; UA, uterine artery; UL, uterus level.
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distortion.
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1 | INTRODUCTION

Hysterectomy is the second most common gynecological surgi-
cal procedure.1 Among minimally invasive options,2 laparoscopic
hysterectomy has gained increasing popularity for treating benign
pathologies, becoming the most common approach with progres-
sively fewer limitations and more comprehensive applications.>”
Nevertheless, despite the extensive use, evidence on the technique
to perform the procedure is limited to only some steps.®?

An efficient closure of uterine arteries (UAs) is crucial during a
total laparoscopic hysterectomy (TLH). The two main options consist
of closing UAs at the origin from the internal iliac artery or at the
uterus level (UL). This latter approach is the most used for a TLH,
commonly considered easier because it avoids opening the retro-
peritoneum. Nevertheless, this choice is based exclusively on the
surgeon's opinion and preference.

Available evidence comparing the two techniques is limited,
and the superiority of one method over the other is unclear. Three
randomized controlled trials tried to answer this question.!°*?
However, they provided heterogeneous results and did not reach
definitive conclusions. A recent meta-analysis focusing on strategies
to minimize blood loss during hysterectomies stressed the presence
of low-quality evidence on this specific issue and the need for fur-
ther investigation.®®

On that basis, we performed a randomized controlled trial to
compare TLH for benign pathologies performed with UA closure at
the origin from the internal iliac artery vs UA sealing at the UL. We
compared the two techniques regarding perioperative outcomes,

complications rate, and rate of conversion to the other approach.

2 | MATERIAL AND METHODS
2.1 | Study design and participants

This study is a single-blind, parallel groups, two-arm, randomized
controlled trial. The trial was conducted at the Division of Obstetrics
and Gynecology, Department of Maternal, Neonatal and Infant
Health, ASL Biella, Biella, Italy. Patient recruitment began on
December 1, 2019 and ended on August 31, 2020. The institutional
review board and the ethical committee of the ASL Biella/University
of East Piedmont approved the study in June 2019 (Protocol: 440/

higher complication rates. However, the absent translation in clinical benefits impedes
the support of a clinical superiority in all women. Closure at the origin may provide

clinical advantages in the presence of severe preoperative anemia or pelvic anatomic

hysterectomy, laparoscopy, randomized controlled trial, surgical blood loss, uterine artery

Key message

Uterine artery closure at the origin during a total laparo-
scopic hysterectomy is associated with a lower intraopera-
tive blood loss and a higher success rate than closure at the
uterus level, without different hemoglobin drop, hospital
stay, or complications rate.

CA; Study number: CE40/19). The trial was registered on clini
caltrials.gov before starting recruitment on November 8, 2019
(NCT04156932; https://clinicaltrials.gov/ct2/show/NCT04156932).
The study was conducted and reported following the CONSORT
statement.’* Written informed consent was obtained from all pa-
tients at the time of preoperative evaluation and was reconfirmed
on the day of surgery.

All consecutive women who were scheduled for elective
TLH with or without adnexectomy were screened for eligibility.
Inclusion criteria were age 218 years and benign condition as the
indication. Exclusion criteria were preoperative evidence of ma-
lignant disease, previous vaginal or pelvic radiotherapy, and pre-
randomization planned radical hysterectomy or uterine vessels
approach.

2.2 | Randomization and concealment

Patients were randomly assigned to treatment groups by the crea-
tion of a password-protected randomization database. Block ran-
domization was used, generated by computer with randomization
blocks of 20 to ensure the balance between groups. Randomization
was performed at the start of the hysterectomy, immediately after
the access to the abdominal cavity. Patients were randomized with
a 1:1 ratio to undergo either uterine vessel closure at the origin or
at the UL. Single blinding was obtained as follows: patients were
concealed to the allocation arm up to the study's completion but
masking the surgeons was not possible. To reduce measure bias,
the investigators performing postoperative follow up and analy-
sis were blinded, and the primary outcome was assessed by the
anesthesiologist.
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2.3 | Intervention

The involved institution is a high-volume referral center with more
than 300 major gynecologic procedures per year. Only open, vagi-
nal, or total laparoscopic approaches for total hysterectomy are
used at the center, with TLH representing more than 80% of hys-
terectomies for benign indications. Operations were performed by
the same team of surgeons (SU, DG, PCZ, GL). All surgeons per-
form hysterectomy using the same laparoscopic technique, which
is standardized at the center in terms of instruments, steps, col-
potomy, and colporrhaphy.

Patients assigned to uterine vessels closure at the UL underwent
hysterectomy with UA securing where it joins the uterus, without
opening the retroperitoneum. Sealing of the UAs was performed in
all cases by coagulation with bipolar laparoscopic forceps and sec-
tion with laparoscopic scissors.

Patients assigned to the closure of uterine vessels at the origin
from the internal iliac artery underwent hysterectomy with uter-
ine devascularization performed at the beginning of the procedure
by putting two clips per side at the origin of the UA. Access to the
retroperitoneum was obtained laterally to the infundibulopelvic
ligament. The ureter was visualized and followed along its course.
With the opening of pararectal and paravesical spaces, the UA
and its origin were identified and reached. The vessel was clipped
just medially to its origin from the internal iliac artery using 5-mm
titanium clips (LIGAMAX™5 Endoscopic Multiple Clip Applier,
Ethicon).*>"*” Advanced electrosurgical devices were not used in
the study.

During the in-hospital stay, all patients were treated following
the same perioperative care protocol. All patients underwent fasting
for solid food at least 8 hours before surgery and for clear liquids at
least 2 hours. In all cases, hemoglobin assessment was performed
preoperatively and on the first postoperative day. Standardized fluid
therapy and routine prophylaxis with low-molecular-weight heparin
for thromboembolism prevention were used after all procedures.

2.4 | Studyoutcomes

The primary outcome was the intraoperative blood loss (mL), which
was established from the content of the suction device. The anes-
thesiologist was in charge of measuring intraoperative blood loss
subtracting from the total volume collected in the suction device
any volume introduced by irrigation during the procedure. The sur-
geon was not involved in the primary outcome assessment, being
not blinded for the procedure, and directly involved in the trial. The
anesthesiologist was not informed regarding the allocation arm, al-
though present during surgery.

Secondary outcomes were the operative time (minutes), the
conversion rate from one technique to the other, the hemoglobin
drop (g/dL), the length of hospital stay (days), and the minor and
major complications rate (Clavien-Dindo Classification grade <3 vs
grade 23).

The hospital stay was counted starting from the first postoper-
ative day. Operative time for hysterectomy was defined as the time
between the first skin incision and the last skin reapproximation.
Intraoperative and immediate postoperative complications were re-
corded at discharge. All patients had a follow-up visit 30 days after
surgery and were re-contacted by phone 4 months after surgery
to identify postoperative complications. Intraoperative and post-
operative complications were graded following the Clavien-Dindo
Classification. Investigators performing postoperative, 30-day, and
4-month follow up were masked to the allocation arm and prospec-
tively collected demographic, clinical, perioperative, and follow-up
data in an anonymized database.

2.5 | Sample size calculation and statistical analysis

The sample size calculation was performed using software G*Power
3.115 (Franz Faul, Universitat Kiel). We expected an average intra-
operative blood loss of 100 mL (standard deviation [SD] = 30 mL)
during a TLH performed with uterine vessel closure at the UL.}! The
null hypothesis was that the intraoperative blood loss during TLH
does not change whether uterine vessels are closed at the origin or
at the UL. With a two-sided type | error («) of 0.05, we need to enroll
84 women per arm to have a power of 90% to reject the null hypoth-
esis, if the uterine vessel closure at the origin from the internal iliac
artery increases or reduces the intraoperative blood loss of 15 mL.
Assuming a dropout rate of 5%, we needed 90 patients per arm.

Demographic, clinical, perioperative, and follow-up data were
summarized using standard descriptive statistics. Baseline char-
acteristics and study outcomes were compared between the
two groups using t test or Mann-Whitney U test as appropriate.
Categorical data were analyzed with the chi-squared or Fisher exact
test. Simple linear regression was used to investigate the association
between uterine weight and intraoperative blood loss. The multi-
level linear model analysis was used to test whether this association
varies between study groups. All analyses were done by intention to
treat. A sensitivity analysis was conducted per protocol, excluding
cases with failure and conversion of the procedure. All reported p
values were two-sided, and significance was considered at p < 0.05.
Data analysis was performed using GrapHPAD Prism 7.0 (GraphPad
Software) and SPSS Statistics 23.0 (IBM).

2.6 | Ethical approval

The institutional review board and the ethical committee of the ASL
Biella/University of East Piedmont approved the study in June 2019
(Protocol: 440/CA; Study number: CE40/19). The trial was regis-
tered on clinicaltrials.gov before starting recruitment on November
8, 2019 (NCT04156932; https://clinicaltrials.gov/ct2/show/NCT04
156932). Written informed consent was obtained from all patients
at the time of preoperative evaluation and was reconfirmed on the
day of surgery.
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3 | RESULTS

3.1 | Study sample attrition and clinical-
demographic characteristics

Between December 1, 2019 and August 31, 2020, 180 women were
enrolled and randomly assigned to the uterine vessel closure at the
UL (UL group; n = 90) or uterine vessel closure at the origin (OR
group; n = 90). No patients were excluded after randomization, with
all 180 patients included in the intention-to-treat analysis. A 30-day
follow-up visit was performed for 172 patients (95.5%). The eight
patients who did not attend the 30-day follow-up visit had a phone
follow up. All 180 women were contacted by phone 4 months after
surgery and completed the follow up. Figure 1 shows the CONSORT
flow diagram of the study.

Patient demographic and clinical characteristics are summa-
rized in Table 1. Characteristics were well-balanced between the
two groups. The mean study population age was 54.2 years (SD
10.8 years). Most patients were premenopausal and of normal
weight. Symptomatic uterine fibroids were the main indication for

hysterectomy (50.6%). No malignant pathologies were recognized

during surgery. Endometriosis was diagnosed in a relevant percent-
age of patients in both groups (12 [13.3%] and 17 [18.8%] in UL and
OR groups, respectively; p = 0.42). All TLHs were completed with-
out conversion to open surgery. In one case per group, a suprapubic
transverse mini-laparotomy was performed to extract the uterus. In
all other patients, the uterus was removed vaginally intact or with

transvaginal in-bag morcellation.

3.2 | Failure of the UA closure technique

Uterine vessel closure at the origin from the internal iliac artery
was completed in all 90 patients (failure rate 0%). Conversely, 11
protocol violations were registered among patients assigned to
the UL group (failure rate 12.2%; p < 0.001). In all these cases, the
closure at the origin was deemed safer by the operator because
of intraoperative detection of severe pelvic anatomical distortion.
The conversion was necessary in two circumstances because of
fibroids—one isthmic and one occupying the broad ligament. In
nine cases, the violation was due to endometriosis infiltrating the

lateral paracervix. Endometriosis was diagnosed in 10.1% (8/79)

[ Enrollment

] Assessed for eligibility (n=289)

Excluded (n=109)
* Not meeting inclusion criteria (n= 102)
* Declined to participate (n=7)

Randomized (n= 180)

I

Allocation | i

uterus level (n=90)

Allocated to uterine arteries closure at the

* Received allocated intervention (n=79)

» Did not receive allocated intervention (n=
11; intraoperative findings forced the 0)
uterine artery closure at the origin)

A

Allocated to uterine arteries closure at the
origin (n= 90)

* Received allocated intervention (n= 90)

+ Did not receive allocated intervention (n=

)
Post operative

Follow-Up

Lost to follow-up (n= 0)

‘ ‘ Lost to follow-up (n= 0)

A

Y
30-days

Follow-Up 3

Lost to follow-up (n= 0)

’ ‘ Lost to follow-up (n= 0)

Y
4 months

Follow-Up

Lost to follow-up (n= 0)

Lost to follow-up (n=0)

FIGURE 1 CONSORT flow diagram of

Analysis

the study

Intention to treat analysis (n=90)
Per protocol analysis (n=79)

Intention to treat analysis (n=90)
Per protocol analysis (n= 90)

85U8017 SUOWILLOD 3A 181D 3ot [dde 8Ly Aq peusnob afe Sapiie YO ‘8sh JO S9N 10} ArIq1T 8UIUO 48] 1M UO (SUOIPUOD-pUe-SUB)L0D" A3 1M ARIq 1 BUI|UO//SANY) SUORIPUOD pue SWwie | 84} 89S *[1Z0z/v0/yz] Uo Arigiauliuo A8|IM BUSSSIN I 1PMIS 116 Aisienun Aq 8ezyT'sBoe/TTTT 0T/I0p/wod A8 im Areiq1puiuouABao//:sdny wouy pepeojumod ‘0T ‘T20Z ‘ZT¥0009T


https://onlinelibrary.wiley.com/

UCCELLA €T AL.

TABLE 1 Patient demographic and

(li::)iL?':Zt . gisg:r):zt clinical characteristics
Total uterus level) the origin) p
n=180 n=90 n=90 value*
Age, years (mean, SD, 54.2 (10.8; 54.0(10.4; 39-84) 54.4(11.3; 0.83
min-max) 33-91) 33-91)
BMI, kg/m? (mean, SD, 25.1(5.09; 25.0(5.43; 25.3 (4.76; 0.73
min-max) 16.9-49.1) 17-49.1) 16.9-36.6)
BMI 230 kg/m?, n (%) 25(13.9) 12 (13.3%) 13 (14.4%) 0.99

Indication, n (%)

Fibroids 91 (50.6%) 45 (50%) 46 (51.1%)  0.99
POP 23 (12.8%) 11 (12.2%) 12 (13.3%) 0.99
Adenomyosis 14 (7.8%) 6 (6.7%) 8(8.9%) 0.78
Abnormal uterine 26 (14.4%) 15 (16.7%) 11 (12.2%) 0.53
bleeding
Others 26 (14.4%) 13 (14.4%) 13 (14.4%) 0.99
Previous LPS, n (%) 19 (10.6%) 8 (8.9%) 11(12.2%) 0.63
Previous open surgery, 88 (48.9%) 41 (45.6%) 47 (52.2%) 0.46
n (%)
Comorbidities, n (%) 99 (55%) 47 (52.2%) 52(57.8%) 0.55

Postmenopausal status, 69 (38.3%) 35(38.9%) 34 (37.8%) 0.99
n (%)

Pre-Op Hb, mg/dL (mean, 12.6 (1.68; 12.8 (1.57; 12.5(1.79; 0.22
SD, min-max) 7.7-15.6) 7.7-15.1) 8.8-15.6)

Abbreviations: BMI, body mass index; Hb, hemoglobin; LPS, laparoscopy; min-max, minimum-
maximum; OR group, uterine vessels closure at the origin from the internal iliac artery; POP, pelvic
organ prolapses; Pre-Op, preoperative; SD, standard deviation; UL group, uterine vessels closure at

the uterus level.

*Comparison between Group A and Group B.

of women with successful closure at the UL vs 81.8% (9/11) of
patients with protocol violation (p < 0.001). Moreover, higher
rates of mono/bilateral parametrectomy (63.6% [7/11] vs 3.8%
[3/79]; p < 0.001) and ureterolysis (100% [11/11] vs 5.1% [4/79];
p < 0.001) were performed in the protocol violation subgroup. We
identified a unilateral duplicate ureter in two patients (2/90; 2.2%)
of the OR group.

3.3 | Intraoperative and postoperative outcomes
Intra- and postoperative outcomes of the two study groups are
summarized in Table 2. Uterine weights were comparable between
the two treatment arms (p = 0.56), with a mean uterine weight of
306.6 g (SD 346.3 g; minimum-maximum 24-2800 g) in the UL
group and 338.2 g (SD 381.7 ; minimum-maximum 30-2159 g) in
the OR group. The mean intraoperative blood loss was higher in the
UL group (108.5 mL) than in the OR group (69.3 mL), with a mean
difference of 39.2 mL (95% Cl 13.47-64.93 mL; p = 0.003). However,
preoperative (Table 1) and postoperative (Table 2) hemoglobin lev-
els did not differ. The mean difference in hemoglobin drop between
groups was -0.04 g/dL (95% ClI -0.29 to 0.22 g/dL; p = 0.77). All
other outcomes were comparable between the two arms (Table 2).

3.4 | Intraoperative and postoperative
complications

Details of complications are provided in Table 3. A single case of
intraoperative complication was recorded in each group, and both
were recognized and managed laparoscopically during primary sur-
gery. The incidence of minor and major postoperative complications
was similar between the UL and OR groups (10% [9/90] vs 6.6%
[6/90]; p = 0.37). Six (6.6%) vaginal cuff complications were ob-
served in the UL group vs two (2%) in the OR group (p = 0.28). All the
postoperative infections were successfully managed by antibiotics
administration; no drainage or further interventions were required.
Among all patients, three women were submitted to reoperation,
two because of vaginal cuff dehiscence, and one for postoperative
vaginal bleeding. All re-interventions occurred in the UL group and

were successfully repaired vaginally.

3.5 | Uterine arteries closure technique, uterine
weight, and blood loss

In simple linear regression analysis, intraoperative blood loss was as-
sociated with uterine weight (p < 0.001). However, the association
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TABLE 2 Intraoperative and postoperative outcomes as per the intention-to-treat analysis

UL group OR group

(closure at the uterus level) (closure at the origin)

n=90 n=90 p value
Uterine weight, g (mean, SD, min-max) 306.6 (346.3; 24-2800) 338.2(381.7; 30-2159) 0.56
Intraoperative diagnosis of endometriosis, n (%) 17 (18.8%) 2 (13.3%) 0.42
Intraoperative complications, n (%) 17 (1.1%) 1 (1.1%) 0.99
Conversion to open surgery, n (%) 0 (0%) 0 (0%) 0.99
Failure with conversion to the other uterine artery closure 11 (12.2%) 0 (0%) <0.001

technique, n (%)

Operative time, minutes (mean, SD, min-max) 98.6 (43.6; 35-382) 99.5 (37.5; 55-286) 0.87
Estimated blood loss, mL (mean, SD, min-max) 108.5 (87.2; 0-500) 69.3 (83.8; 0-500) 0.002
Hospital stays, day (median, IQR, min-max) 3(2-10) 3 (1-20) 0.47
Post-Op Hb, g/dL (mean, SD, min-max) 11.5(1.36; 8-14.1) 11.2(1.62; 7.3-14.2) 0.23
Hb drop, g/dL (mean, SD, min-max) -1.33(0.8; -3.70 to 1.8) -1.29 (0.92; -5.1 to 3.5) 0.77
Postoperative complications, n (%) 9 (10%) 6 (6.6%) 0.59

Abbreviations: Hb, hemoglobin; IQR, interquartile range; min-max, minimum-maximum; OR group, uterine vessels closure at the origin from the
internal iliac artery; Post-Op, postoperative; SD, standard deviation; UL group, uterine vessels closure at the uterus level.

Statistically significant p values are highlighted in bold character.
?Bladder lesion recognized and managed laparoscopically during primary surgery.
bSmall bowel injury recognized and managed laparoscopically during primary surgery.

TABLE 3 Details of intraoperative and postoperative complications as per the intention-to-treat analysis

UL group OR group
(closure at the uterus level) (closure at the origin)
n=90 n=90 p value
Intraoperative complications?, n (%) 1(1.1%) 1(1.1%) 0.99
Bladder lesion 1(1.1%) 0 (0%) 0.99
Small bowel injury 0 (0%) 1(1.1%) 0.99
Postoperative complications, n (%) 9 (10%) 6 (6.6%) 0.59
Grade 1-2 complications® 6 (6.7%) 6 (6.6%) 0.99
Grade 3 complications® 3(3.3%) 0 (0%) 0.25
Grade 4 complications® 0 (0%) 0 (0%) 0.99
Any cuff complication, n (%) 6 (6.6%) 2 (2%) 0.28
Vaginal dehiscence 1(1.1%) 0 (0%) 0.99
Vaginal evisceration 1(1.1%) 0 (0%) 0.99
Vaginal cuff hematoma/abscess 2(2.2%) 2(2.2%) 0.99
Postoperative vaginal bleeding 2(2.2%) 0 (0%) 0.50
Vaginal cuff resuture, n (%) 2(2.2%) 0 (0%) 0.50
Postoperative infection®, n (%) 3(3.3%) 4 (4.4%) 0.99

Abbreviations: OR group, uterine vessels closure at the origin from the internal iliac artery; UL group, uterine vessels closure at the uterus level.
?Recognized and managed laparoscopically during primary surgery.

bClavien-Dindo classification.

“Corrected by the administration of antibiotics, no drainages, neither further interventions were required.

was weak (f = 0.088 mL/g; intercept = 60.6); for every 1000 g of

additional uterine weight, intraoperative blood loss increased by

the intercept variation between the two groups statistically signifi-
cantly improved the model fit (intercept = 59.8 mL; random effect
SD = 28.5 mL; p = 0.0472). The intraoperative blood loss reduction

provided by the UA closure at the origin does not appear to change

88 mL. In the multilevel linear model analysis, allowing the § coef-
ficient to vary between the two groups did not improve the model

fit than the model with fixed coefficients (p = 0.1484). Conversely, with the uterine weight (different intercept, equal slope) (Figure 2).
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intercept =42.8 + 11.1 mL)
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3.6 | Study outcome in the per protocol analysis

The analysis was repeated as per protocol, confirming previous re-
sults. The intraoperative blood loss was 69.3 mL in the OR group (90
patients) and 104.3 mL in the UL group (79 patients) with a mean
difference of 35 mL (95% Cl 14.1-64.3 mL; p = 0.002). All other out-
comes did not differ between treatment arms.

4 | DISCUSSION

The UA closure at the origin was associated with a lower intraop-
erative blood loss and a higher success rate than the closure at the
UL, without observing different hemoglobin drop, hospital stay, or
complications rate.

Minimally invasive surgery is recommended to perform a total
hysterectomy for benign pathologies.*® However, it is not without
surgical morbidity.2 Among complications, excessive intraoperative
bleeding is still an issue. The transfusion rate among hysterectomies
for benign pathology is almost 3%, with a higher risk of intraop-
erative blood loss in large uteri.?® Nevertheless, despite the strong
interest in reducing intraoperative bleeding, limited evidence is
available regarding the technical aspects concerning UA manage-
ment during a TLH.®® Three randomized controlled trials investi-
gated the UA closure at the origin, providing conflicting results and
not reaching definitive conclusions.'®*? In a recent meta-analysis,
significant heterogeneity in intraoperative blood loss and postop-
erative hemoglobin drop were observed, with only intraoperative
blood loss reported with a statistically significant reduction.*® The
low number of included patients, the subjective assessment of
outcomes, and an inadequate follow up limited results interpreta-
tions.’®12 One trial was further confounded by using a two-step
approach.? In this scenario, our randomized, single-blind controlled

1
3000

trial provides robust evidence of a reduced intraoperative blood
loss with the UA closure at the origin, which appears independent
from the uterus weight, confirming a small but consistent benefit
regardless of the uterine size.

The higher failure rate in the UL group than the OR group rein-
forces the concept that the UA closure at the origin is more repro-
ducible than closing at the isthmus, which is not always feasible.?!
Notably, the failure to close UAs at the UL was significantly asso-
ciated with the intraoperative identification of endometriosis and
the need for parametrectomy and ureterolysis.?* 2% In these cases,
developing the paravesical and pararectal spaces is necessary.?2-24
Consequently, the UA occlusion at the origin appears to be a safer
and more reproducible maneuver to complete hysterectomy.21
Moreover, we observed two (2.2%) cases of ureteral duplication in
the OR group. Not recognizing such a condition may lead to a higher
risk of ureteral injuries.25 Therefore, the exposure of the retroperi-
toneal anatomy may allow a safer surgery, despite one of the main
criticisms of the routine closure of UAs at the origin being the risk of
damaging retroperitoneal structures.*®

The main concern is that the observed difference in intraopera-
tive blood loss is not clinically relevant.’®> However, we believe that
our data have clinical implications and are not inconclusive regarding
the best procedure to secure UAs for a TLH. Anemic patients under-
going hysterectomy?® could obtain an advantage even from a smaller
reduction in intraoperative blood loss.?’ Familiarizing yourself with
safely accessing and visualizing the retroperitoneal structures may
be beneficial in cases of anatomical distortion that impede the clo-
sure of UAs at the UL.2!

We recognize that our trial was not powered to investigate sec-
ondary outcomes, impeding definitive conclusions regarding infre-
quent complications and procedure safety. Concerning this point,
the rate of vaginal cuff complications was three times lower in the
OR group, but this discrepancy was not significant and may be due
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to chance. On the one hand, vault complications were hypothesized
as being associated with oozing from the cuff and subsequent he-
matoma and inflammation,® which may be reduced by closing UAs
at the origin; on the other hand, major vaginal vascularization may
originate from the UAs rather than directly from the hypogastric or
umbilical artery; in this cases, occlusion of the UAs at the origin may
reduce (at least partially) the blood supply of the vagina, with pos-
sible consequences on the rate of postoperative vaginal cuff com-
plications. Further studies may investigate whether the UA closure
at the origin reduces or increases complication rates, clarifying the
safety of the procedure and other possible clinical implications.
Additionally, our study supports that UA closure at the origin
reduces intraoperative blood loss regardless of the uterine weight.
However, caution is required. Conversely to previous trials, we
included very large uteri and observed only a weak association
between uterine weight and blood loss. This result highlights a
possible further limitation represented by the surgeon's experi-

ence’3—6,28,29

which may have reduced the benefits of closing UAs
at the origin.*®2° In this regard, surgical experience and practice
may have affected other results, such as the observed failure rate
in the UL group. Although surgeons involved in the trial do not
close UAs at the origin in their routine practice, their approach
may be more prone to close at the origin than other surgical
schools with a possible inflated failure rate. Finally, the single-
blind design—it being impossible to mask surgeons—is a possible
source of bias for the primary outcome, which was assessed by
the anesthesiologist to limit this measure bias. Moreover, regard-
less of limitations, our trial results are strengthened by the study
design and methods: the randomization, the objective assess-
ment of primary outcome, the long-term follow up with minimal
attrition, and the concealment of patients and assessors of the

postoperative course.

5 | CONCLUSION

The UA closure at the origin is superior to the closure at the UL in
terms of lower intraoperative blood loss and higher reproducibility.
However, the absence of translation into clinical benefits impedes
the support of its clinical superiority in all cases. The routine uses of
this approach may provide advantages in specific conditions, such
as in the presence of severe preoperative anemia, deep infiltrat-
ing endometriosis, or ureteral duplication. Further studies should
investigate whether UA closure at the origin reduces or increase
complication rates, such as vaginal cuff t:omplications,8 and further

characterized clinical benefits.
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