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INTRODUCTION
Hysterectomy, described as the extirpation of the 
uterine corpus with or without cervix, is the most 
common gynecological operation in the world (1-3). 

Despite reduced hysterectomy for benign indications, 
about 600,000 women undergo hysterectomy per year 
in the United States (4-5).

The benign indications are uterine leiomyoma, 
abnormal uterine bleeding, endometriosis, and 
uterine prolapse, and the malignant indication is the 
internal genital tract malignancies (4-7). Attendant 
bilateral salpingo oophorectomy is realized in about 
50 % of all hysterectomies (8-10). Hysterectomy is 
performed by different routes and their combinations: 
vaginal, abdominal, and minimally invasive techniques 
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(laparoscopy, robotic surgery). Hysterectomy for 
benign indications has conventionally been applied by 
abdominal and vaginal approaches, which are most 
common in developed countries (1,4,11). 

Vaginal shortening is frequently observed following 
hysterectomies, particularly those performed via the 
abdominal approach. A decrease in vaginal length after 
hysterectomy is commonly associated with sexual 
dysfunction, particularly dyspareunia (12,13).

Abdominal hysterectomy is performed in the presence 
of a large abdominopelvic organ or severe adhesion. 
This route allows the abdominopelvic organs to be best 
observed and manipulated. However, it is the most 
common approach to see hemorrhage, infection, and 
genitourinary tract injury (1,5). These complications 
are reduced by using the manipulator in laparoscopic 
hysterectomy (13). In addition, the uterus is elevated 
and removed from the uterocervical junction so that 
the vaginal tissue is preserved (14-16).

While there are many known benefits of abdominal 
hysterectomy, it is uncertain how the route of operation 
affects vaginal length. To our knowledge, this is the 
first study that defines a new technique of abdominal 
hysterectomy using RUMI II uterine manipulator and 
analyzes the vaginal length changes and surgical 
outcomes of the first 85 cases.

MATERIALS AND METHODS
Eighty-five women who applied to the University 
of Health Sciences, Bursa Yuksek İhtisas Training 
and Research Hospital between September 2015 
and September 2017, and underwent abdominal 
hysterectomy for benign indications, which are 
abnormal uterine bleeding, leiomyoma, endometrial 
hyperplasia without atypia, postmenopausal bleeding, 
endometrial polyps, and adnexal masses, were 
included in the study. The exclusion criteria are high 
suspicion or diagnosed malignancy of the genital tract. 
All operations were conducted by a consistent surgical 
team consisting of three surgeons.

All patients were randomized into two groups: a study 
group in which a uterine manipulator is used during 
the operation (n = 35) and a control group (n = 50). 
Demographic characteristics (age, parity, BMI, and 
surgical information), indications of hysterectomy, 

preoperative and postoperative vaginal lengths, 
intraoperative blood loss, and changes in postoperative 
hemoglobin values of all patients included in the study 
were recorded.

The vaginal length of each patient was measured 
preoperatively and on the first postoperative day by the 
same clinician. Cervix to hymen (1. distance), anterior 
fornix to hymen (2. distance), and posterior fornix to 
hymen (3. distance) are measured preoperatively and 
postoperatively. We calculated the difference between 
preoperative and postoperative measurements.

In the study group, operation time was calculated from 
the beginning to place the manipulator into the vagina 
until the skin was sutured. Calculation was made from 
skin to skin in the control group.

The study was approved by the Bursa Yüksek İhtisas 
Training and Research Hospital clinical research ethics 
committee (Approval No: 2011-KAEK-25 2015/22-16, 
Date: 2015-12-02).

Statistical Analysis
All analyses were performed using the Statistical 
Package for the Social Sciences Software, version 18.0 
(SPSS Inc., Chicago, USA). The normality of the data 
was tested using the Kolmogorov-Smirnov test, and 
all continuous variables showed normal distribution 
(p>0.05). Continuous variables were presented as 
mean ± standard deviation (SD) or median (minimum-
maximum). The differences between groups were 
assessed by using Student’s t-test or the Mann-Whitney 
U test. Correlations between variables were evaluated 
with Pearson’s or Spearman’s correlation coefficient 
test. Significance was defined as p < 0.05.

RESULTS
Some of the demographic data for the patients are 
summarized in Table 1, and there were no significant 
differences between the study group and the control 
group in terms of demographic data and hysterectomy 
indications (p > 0.05).

Postoperative vaginal length changes were found to be 
statistically less in the study group than in the control 
group (p < 0.001) (Table 2). The difference between 
preoperative and postoperative vaginal lengths was 
found to be statistically less in the study group than in 
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the control group (p < 0.001) (Table 3). It was also found 
that the intraoperative blood loss in the study group 
was less than in the control group. (Study group: 347 ± 
169 ml; control group: 439 ± 150 ml; p = 0.010). There 
was no significant difference between the study group 
and the control group in terms of the operation time 
(study group: 74 ± 17 min; control group: 80 ± 23 min; 
p = 0.178) (Table 4).

DISCUSSION
Women who undergo hysterectomy indicate a 
postoperative decrease in vaginal length that is reduced 
by a non-clinically significant amount. In this study, we 
investigated the effects of the uterine manipulator 
on operation time, complications, and postoperative 
vaginal length during abdominal hysterectomies. 
Postoperative vaginal length changes were found to 
be statistically shorter in the manipulator group than 

Table 1. Some Demographic Data of The Study Population in Both Groups

Manipulator Group
(n = 35)

Control Group
(n = 50) P

Mean  ±  SD Min-Max Mean  ±  SD Min-Max

Age (year) 49.8 ± 7.9 42-82 48.6 ± 7.1 40-65 0.452

BMI (kg/cm2)* 31.2 ± 5.4 21-44 29.0 ± 7.4 19-53 0.143

Gravida 3.6 ± 1.6 2-8 3.9 ± 2.6 0-12 0.582

Para 3.2 ± 1.3 2-8 3.4 ± 2.4 0-12 0.707

Uterine length 8.2 ± 2.9 5-19 8.6 ± 3.4 3.6-25 0.656

Uterine anteroposterior diameter 5.4 ± 2.6 3-16 5.3 ± 2.3 1.5-14 0.843

*BMI: body mass index. Uterine size measured in centimeters.

Table 2. Comparison of Postoperative Vaginal Length Changes For All Patients

Manipulator Group
(n=35)

Control Group
(n=50) p

Mean ± SD Mean ± SD

1. Distance (mm)* 81 ± 7 70 ± 8 <0.001

2. Distance (mm)# 81 ± 9 71 ± 7 <0.001

3. Distance (mm)+ 92 ± 9 80 ± 8 <0.001

*1. distance: Cervix to hymen; #2. distance: anterior fornix to hymen; +3. distance: posterior fornix to hymen (mm: millimeter).

Table 3. Comparison of Differences Between Preoperative and Postoperative Vaginal Length in Both Groups

Manipulator Group
(n=35)

Control Group
(n=50) P

Mean ± SD Mean ± SD

A distance (mm)* -2 ± 6 -1 ± 8 0.631

B distance (mm)# 3 ± 2 8 ± 5 <0.001

C distance (mm)+ 3 ± 2 13 ± 7 <0.001

*A distance: differences between preop and postop 1. distance. #B distance: differences between preop and postop 2. 

distance. +C distance: differences between preop and postop 3. distance. (mm: millimeter)
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in the control group. We analyzed that intraoperative 
blood loss was lower in patients with less shortening 
of postoperative vaginal length. It was also obtained 
that the intraoperative blood loss in the manipulator 
group was less than in the control group. There was 
no significant difference between the groups regarding 
operation time. Several factors may explain why this 
difference did not reach statistical significance.

One possible reason is the relatively small sample size 
of the study population.

Another contributing factor could be that, although 
fewer clamps were used in surgeries involving the 
manipulator, the process of inserting and positioning 
the device may have prolonged the operation time.

Many factors affect vaginal length; age, race, 
menopausal status, gravida, para, weight, height, 
and type of surgery performed are just some of 
them. Tan et al. (17) quantitatively evaluated the 
association between these variables and total vaginal 
length, reporting that it was significantly shorter 
after pelvic reconstructive surgery compared to 
hysterectomy, with no significant difference between 
abdominal and vaginal hysterectomy procedures. In 
a randomized study comparing the effects of vaginal 
cuff closure techniques on vaginal length during 
vaginal hysterectomy, preoperative lengths were 
similar between groups; however, postoperative 
measurements were significantly shorter in the 
horizontal closure group compared to the vertical 
closure group (18). Similarly, a meta-analysis of 
randomized trials concluded that horizontal vaginal 
vault closure results in a significantly shorter 
postoperative vaginal length in vaginal hysterectomies 
(19).

Several studies have compared vaginal length across 
different hysterectomy routes (13–20). However, to the 
best of our knowledge, no study has compared using 
a manipulator during abdominal hysterectomy. Ercan 
et al. (12) evaluated vaginal length and sexual function 
after vaginal, total abdominal, and total laparoscopic 
hysterectomy. They found significantly shorter vaginal 
lengths in the vaginal hysterectomy group compared 
to the laparoscopic group.

De la Cruz et al. (21) demonstrated that total vaginal 
length was significantly longer following robotic 
hysterectomy than vaginal hysterectomy. At the 
same time, Chen et al. (22) showed that abdominal 
hysterectomy yielded significantly longer postoperative 
vaginal lengths compared to the vaginal approach. 
Polat et al. (13) compared laparoscopic and abdominal 
hysterectomy in terms of postoperative vaginal length, 
dyspareunia, and lower urinary tract function. Their 
findings indicated that vaginal length was significantly 
longer after laparoscopic hysterectomy, with no 
significant differences observed in dyspareunia or 
urinary tract outcomes.

CONCLUSION
In conclusion, hysterectomy results in a reduction 
in vaginal length regardless of the surgical route. To 
our knowledge, this is the first study to introduce a 
modified abdominal hysterectomy technique using the 
RUMI II uterine manipulator, which appears to influence 
postoperative vaginal length positively. However, the 
clinical significance of this finding remains unclear. 
We speculate that this effect may be attributable 
to reduced cardinal ligament dissection, similar to 
the approach used in laparoscopic hysterectomy. To 
confirm this hypothesis and determine its implications 
for sexual function, future large-scale prospective 
randomized controlled trials are needed.

Table 4. Comparison of Intraoperative Blood Loss, Changes in Postoperative Hemoglobin Values, and Operation 
Time in Both Groups

Manipulator Group
(n=35)

Control Group
(n=50) P

Mean ± SD Min-Max Mean ± SD Min-Max

Changes in postoperative hemoglobin values (g/dl) 1.17 ± 0.6 0.1-2.4 1.2 ± 0.7 0.2-3.9 0.483

Intraoperative blood loss (ml) 347 ± 169 100-860 439 ± 150 200-730 0.010

Operation time (min) 74 ± 17 35-120 80 ± 23 60-135 0.178

Intraoperative blood loss is measured in milliliters. Operation time is measured in minutes. (ml: milliliter, min: minute)
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In the present study, no ureteral or bladder complications 
were observed in either group. We believe that with 
a larger sample size, the potential benefits of using a 
uterine manipulator in abdominal hysterectomy—
including improved vaginal length preservation—may 
become more evident. Additionally, in cases with 
severe pelvic adhesions due to conditions such as 
abscess or endometriosis, the use of a manipulator 
may help reduce ureteral and bladder injury risk.
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