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Background: This study aimed to compare the surgical outcomes
of vaginal hysterectomy based on the number of previous cesarean
delivery. Methods: A retrospective chart review was performed for
all patients who underwent vaginal hysterectomy for non-prolapsed
uterus between January 2016 and December 2019. Women with a
history of other abdominal surgeries were excluded. Patient charac-
teristics and surgical outcomes were compared based on the num-
ber of previous cesarean deliveries. Results: Among 610 women, 541
had no cesarean delivery, 39 had one cesarean delivery, and 30 had
two or more cesarean deliveries. Patient characteristics, such as par-
ity, body mass index, and uterine weight were similar, except for age
(no section 49.2 ± 8.6 years old vs. one section 46.5 ± 5.2 years old
vs. two sections 44.9 ± 4.4 years old; p = 0.004) and preoperative
hemoglobin level (no section 12.0 ± 1.23 g/dL vs. one section 11.5 ±
1.44 g/dL vs. two sections 11.9 ± 1.13 g/dL; p = 0.014). Surgical out-
comes, including surgery time, postoperative hospital stay and drop
in hemoglobin level, and estimated blood loss were similar among
the three groups. The intra- or post-operative transfusion rate was
the highest in the one cesarean delivery group (no cesarean delivery
8.1% vs. one cesarean delivery 20.5% vs. two or more cesarean deliv-
eries 3.3%; p = 0.017). Conclusion: Our data suggest that the number
of previous cesarean deliveries did not affect the outcomes of vaginal
hysterectomy. Vaginal hysterectomy can be performed safely even in
women with two or more prior cesarean deliveries, when patients are
selected appropriately by skilled surgeons.
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1. Introduction
Hysterectomy is one of the most common gynecologic

procedures used for the treatment of benign uterine diseases,
such as uterine fibroids and adenomyosis [1, 2]. According to
the United States surgical data, approximately 600,000 hys-
terectomies are performed annually and 66%, 22%, and 12%
of those are via the abdominal, vaginal, and laparoscopic ap-
proaches, respectively [2, 3]. Despite the obvious advantages
of vaginal hysterectomy (VH) over total abdominal hysterec-
tomy (TAH), including less postoperative pain, faster recov-
ery, and better cosmetic results, many surgeons are still reluc-
tant to perform VH [4–8]. This is mainly because of the var-

ied contraindications of VH, such as an immobile and large
uterus, previous pelvic surgeries, including cesarean delivery,
and nulliparity [9]. However, several reports have suggested
that these contraindications are meaningless where there are
skilled surgeons [10, 11].

This study aimed to investigate whether the number of
previous cesarean deliveries affected themorbidity associated
with VH, by comparing surgical outcomes among patients
with no section, one section, and two or more sections.

2. Methods
According to the database of Hallym University Kangnam

Sacred Heart Hospital, a total of 710 women underwent VH
for the treatment of benign uterine disease (uterine fibroids
and uterine adenomyosis) from January 2016 to December
2019. A total of 100 women were finally excluded from the
study group based on the following exclusion criteria: (1)
presence of prolapsed uteri; (2) history of other pelvic surg-
eries, except for cesarean delivery; (3) presence of concomi-
tant malignant diseases.

All procedures were performed by one of three senior sur-
geons who had performed the VH procedure over 50 times.
The route of hysterectomy was selected at the surgeon’s dis-
cretion, although VH was preferred for a mobile uterus with
vaginal accessibility, regardless of the size of the uterus. Uter-
ine mobility was determined on pelvic examination using a
tenaculum. If the cervix descended adequately (to more than
the lower half of the vagina), the surgeon opted for VH rather
than laparoscopic or abdominal hysterectomies.

VH was performed conventionally. Neither specialized
retractors nor light sources were used during the surgery. All
vessels were tied using Vicryl 1-0. For patients with a his-
tory of a prior cesarean delivery and less flexible vagina, a 1
to 1.5 cmperineotomy incision usingMayo scissorswasmade
at the vaginal orifice to access the vagina. For patients with
large uteri, debulkingwas performed during the extraction of
the uterus via the vaginal route. Most VHs were performed
under epidural anesthesia, except in patients who had under-
gone spinal surgery or were not compliant.
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Table 1. Patients’ characteristics.
No c/sec (N = 541) c/sec *1 (N = 39) c/sec *2 or more (N = 30) p value

Age, years old 49.2 (±8.6) 46.5 (±5.2) 44.9 (±4.4) 0.004
Parity 2.17 (±1.0) 1.97 (±0.8) 2.07 (±0.3) 0.397
Body mass index, kg/m2 23.6 (±2.9) 23.9 (±3.2) 23.9 (±2.7) 0.672
Uterus weight, g 216.3 (±125.6) 217.7 (±103.9) 223.0 (±114.7) 0.958
Preoperative Hb, g/dL 12.0 (±1.23) 11.5 (±1.44) 11.9 (±1.13) 0.014

Data presented as number (%); Hb, hemoglobin.

Table 2. Comparison of surgical outcomes according to number of cesarean deliveries.
Surgical outcomes No c/sec (N = 541) c/sec *1 (N = 39) c/sec *2 or more (N = 30) p value

Surgery time, min 96.6 (±46.6) 93.2 (±30.8) 85.0 (±30.2) 0.367
Postoperative hospital stay, day 6.9 (±1.1) 6.7 (±0.8) 6.6 (±0.8) 0.235
Postoperative Hb drop, g/dL 1.04 (±0.9) 0.76 (±0.9) 0. 79 (±0.9) 0.056
EBL, mL 346.5 (±107.6) 334.2 (±112.2) 380.0 (±121.5) 0.193

Data presented as mean (±SD); EBL, estimated blood loss; Hb, hemoglobin.

Table 3. Comparison of surgical outcomes according to number of cesarean deliveries.
Surgical outcomes No c/sec (N = 541) c/sec *1 (N = 39) c/sec *2 or more (N = 30) p value

Transfusion 0.017
Yes 44 (8.1) 8 (20.5) 1 (3.3)
No 497 (91.9) 31 (79.5) 29 (96.7)

Postoperative Hb drop, g/dL 0.902
≥2.0 65 (12.0) 4(10.3) 3 (10.0)
<2.0 476 (88.0) 35 (89.7) 27 (90.0)

Postoperative hospital stay, day 0.184
>7 days 84 (15.5) 3 (7.7) 2 (6.7)
≤7 days 457 (84.5) 36 (92.3) 28 (93.3)

Data presented as number (%); Hb: hemoglobin.

Patient characteristics (age, parity, body mass index
[BMI], previous pelvic surgery including cesarean deliv-
ery, uterine weight (recorded on the pathology report),
and preoperative hemoglobin level) and surgical outcomes
(surgery time, estimated blood loss, drop in the postopera-
tive hemoglobin level, and postoperative length of hospital
stay)were retrospectively retrieved from themedical records.
Surgery time was defined as the time from incision to the
final vaginal closure suture, and postoperative drop in the
hemoglobin level was determined by the difference between
the pre- and postoperative day 1 hemoglobin levels. The es-
timated blood loss was evaluated and reported by an anesthe-
siologist.

All statistical analyses were performed using SPSS for
Windows (version 18.0; SPSS Inc., Chicago, IL, USA). Cat-
egorical and continuous variables among the three groups
were compared using ANOVA and Student’s t-tests, respec-
tively. Data are reported as mean±1 standard error, or num-
ber (percentage). Statistical significance was set at p < 0.05.
The study protocol was approved by the Institutional Review
Board of Hallym University Hospital (IRB file No. 2016-11-
143).

3. Results
Among 610 women, 541 had no cesarean delivery, 39 had

one cesarean delivery, and 30 had two or more cesarean de-
liveries. The patient characteristics are described in Table 1.
The mean age of women was higher in the no cesarean deliv-
ery group than in the other two groups, although parity and
bodymass index were similar among the three groups. In ad-
dition, preoperative hemoglobin level was lower in women
in the one cesarean delivery group than in those in the other
two groups. The mean uterine weight did not differ among
the three groups.

The surgical outcomes are shown in Tables 2,3. Surgery
time and estimated blood loss did not differ among the three
groups. The number of cases with postoperative hemoglobin
drop≥2.0 g/dL was not different among the three groups.

However, intra- or post-operative transfusion rates were
significantly higher in women in the one cesarean delivery
group than in those in the other two groups (p = 0.017).
Length of postoperative hospital stay did not differ among
the three groups. In addition, the number of patients with
more than 7 days of postoperative hospital stay was similar
among the three groups.

No significant complications, such as injuries to the blad-
der, ureters, or bowel, occurred in any group during the study
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period. In addition, there were no cases of conversion to la-
parotomy in any group.

4. Discussion
Hysterectomy is the most frequently performed surgical

procedure in gynecology and can be performed via abdomi-
nal, vaginal, or laparoscopic-assisted routes. However, which
route should be the standard is still debatable. Many gyne-
cologic surgeons now prefer minimally invasive procedures
for the treatment of benign uterine disease because of their
promising cosmetic effect, less postoperative pain, and early
recovery [4, 12].

VH is the oldest and least invasive technique. Apart from
a better cosmetic effect with no abdominal incision, VH is
also very cost-effective [13]. Several reports have suggested
that hospital costs for VH are significantly lower than those
for TAH or TLH [10, 11, 14]. Moreover, consistent vagi-
nal surgery, such as anterior or posterior colporrhaphy, and
anti-incontinent surgical procedures can be performed easily
during VH [8].

Despite these advantages, the rate of VH is still approxi-
mately 20% of all hysterectomies [2, 3]. This is mainly due
to the relatively wide range of contraindications for VH and
insufficient training during residency [15]. In the United
States of America, majority of gynecologists perform fewer
than four hysterectomies per year, and many do not perform
VH at all [16].

Traditionally, a large uterus (larger than 12 weeks’ ges-
tational size [280 g]), nulliparity, morbid obesity (BMI ≥40
kg/m2), previous pelvic surgery, and previous cesarean de-
livery were believed to be themain contraindications for VH.
Specifically, women with a history of previous cesarean de-
livery are more likely to have low vaginal flexibility than
women with previous vaginal delivery; low vaginal flexibil-
ity can cause mechanical difficulties and complications dur-
ing surgery. In addition, probable adhesion of the bladder to
the uterus can cause bladder injury during surgery. There-
fore, gynecologic surgeons generally accept these contraindi-
cations.

However, several reports have disagreed with these be-
liefs [8, 10, 11, 17]. A retrospective study comparing surgi-
cal outcomes of VH and TLH in 103 women with large uteri
weighing more than 500 grams, showed that VH could be
safely performed even in women with extremely large uteri
[11]. Another retrospective study of 102 women with mor-
bid obesity (BMI≥40 kg/m2) reported that surgical and anes-
thetic complications did not differ between the VH and TAH
groups. They suggested that the vagina could be the primary
route for hysterectomy in morbidly obese women [17]. In
addition, a recent prospective study comparing surgical out-
comes of VH (n = 47) and TAH (n = 61) indicated that VH
could be performed with less morbidity in patients with be-
nign gynecological diseases, even in those with large, immo-
bile uteri and a history of previous pelvic surgery [8]. Simi-
larly, in our study, the number of previous cesarean deliver-

ies undergone by the women did not affect the surgical out-
comes of VH, except in intra- or postoperative transfusion
rates. We believe that these differences could have resulted
from the lower preoperative hemoglobin levels in women in
the one prior cesarean delivery group than that in women in
the other groups (p = 0.014). According to our data on esti-
mated blood loss and postoperative decrease in hemoglobin
level, it is possible that there were more patients who needed
blood transfusion in the one prior cesarean delivery group,
given that the extent of blood loss during the surgery was
similar among the study groups.

The widening of the spectrum of indications for VH is
considered to have resulted from the increase in the number
of skilled surgeons and their liberal use of techniques, such
as debulking, myomectomy, bisection, and wedge resection
of the uterus [8, 11]. In women with less vaginal flexibil-
ity, we artificially widened the vaginal orifice with a perineal
incision using Mayo scissors. Therefore, vaginal accessibil-
ity was obtained, and hysterectomy was performed safely. In
addition, the debulking method was actively used for women
with large uteri to ensure vaginal mobility and accessibility
during surgery. Patient selection ismore important than any-
thing. Patientswith immobile uteri and possibly severe pelvic
adhesions were identified by skilled surgeons, using tenacu-
lum and pelvic examination. There were no severe compli-
cations, such as organ injury or severe bleeding, that required
conversion to abdominal hysterectomy.

Therefore, appropriate patient selection and adequate use
of techniques by skilled surgeons are vital to successfully per-
forming VH. VH is a patient-friendly procedure that has cos-
metic advantages and is cost-effectiveness. In our data, surgi-
cal outcomes in women with 2 or more prior cesarean deliv-
eries were not different from those in women with less than
two prior cesarean deliveries. In addition, the mean uterine
weight was approximately 220 g, which means that a rela-
tively large uterus could be removed by VH.

There are some limitations in our study. First, As the
retrospective nature of the study, we did not consider pos-
sible postoperative long-term symptoms like urinary incon-
tinence; second, the relatively small number of women with
a history of prior cesarean delivery; third, factors like indica-
tions for prior cesarean delivery and vaginal descensus that
can affect uterine mobility were not considered. To clar-
ify that VH should be the preferred treatment not only for
prolapsed uterus, but also for benign uterine disease, more
large-scale prospective studies are required. In advance, con-
stant training for the development of skilled surgeons and
new techniques will be prerequisite.

5. Conclusions
The number of previous cesarean deliveries did not affect

the surgical outcomes of VH. VH can be performed safely
even in women who have had two or more prior cesarean
deliveries, when appropriate patient selection by skilled sur-
geons is done.
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