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ABSTRACT
Objectives: The study aimed to examine the predisposing factors that play a role in the development of complications in 
patients undergoing vaginal hysterectomy.

Material and methods: This retrospective analysis was performed on data provided from 239 patients who underwent 
vaginal hysterectomy due to uterine prolapse at a single centre between January 2008 and August 2018. Complications 
were defined according to Clavien-Dindo classification of complications. The patients were divided into two groups: with 
and without complications. We built a model using multivariable logistic regression to examine the relationships between 
complications and five candidate predictors.

Results: Intra/postoperative complications developed in 30 patients, and the complication rate was found to be 12.5%. 
87.2% of the reported complications were classified as Grade ≤ 2 according to Clavien-Dindo system. It was found that 
complications were associated with factors such as intraoperative concurrent salpingo-oophorectomy [Odds ratio (OR): 
1.24 (1.1–1.4)], low preoperative haemoglobin [OR: 0.96 (0.94–0.98)], uterine weight [OR: 2.69 (2.62–2.76)], and long opera-
tion time [OR: 1.04 (1.02–1.07)]. History of pelvic surgery was not found to increase complication rate [OR: 1.11 (0.96–1.27), 
p = 0.13]. Our multiple logistic regression model correctly classified 74% of participants within the Receiver Operating 
Characteristic (ROC) curve.

Conclusions: Preoperative anaemia, large uterus and concomitant adnexectomy were found to be factors associated with 
complications during and after vaginal hysterectomy for pelvic organ prolapse.

Key words: vaginal hysterectomy; perioperative complications; predisposing factors; concurrent salpingo-oophorectomy; 
uterine weight; operation time
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INTRODUCTION
Hysterectomy is one of the most widespread 

gynaecologic operation conducted in the United States, 
at more than 400,000 per year [1]. A hysterectomy can be 
completed via many routes depending on the previous 
history of pelvic surgery, uterine size, degree of descent 
and experience of the surgeon [2]. Vaginal hysterectomy 
(VH) is the recommended way of uterus removal in case of 
benign lesions [3]. Restoration with native tissue or uterus-
preserving approaches gained popularity against VH for 
pelvic organ prolapse (POP) although it has formerly been 

one of the most performed methods [4, 5]. Advantages of 
VH, as compared to abdominal hysterectomies, include 
shorter hospitalization, more rapid return to normal daily 
activities and fewer intraoperative and postoperative 
complications [2, 6]. However, complications such as fever, 
infection, bleeding, relaparotomy, respiratory and cardiac 
disorders, re-hospitalisation and death are also seen in VH as 
well as in all types of hysterectomy operations [7–9]. These 
early complications may be associated with various factors, 
such as age, parity, uterine weight, additional surgeries and 
length of hospitalisation [6, 7, 10].
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This study aimed to investigate predisposing factors that 
play a role in the development of complications in patients 
with uterine prolapse undergoing VH.

MATERIAL AND METHODS
The medical records of women who were treated 

surgically with VH for uterine prolapse between January 
2008 and August 2018 at a tertiary centre were examined 
retrospectively. For the study, confirmation was provided 
from the local ethics committee (Approval no. 135). 

Medical records of 256 patients who underwent VH 
within the study period with a main indication of POP 
were examined. The pelvic organ prolapse quantification 
(POP-Q) system was used to grade uterine prolapsed before 
and after the operation (at 1 year) [11]. Patients who had 
Pessary ring due to high anaesthesia risk or due to her own 
preference were excluded from the study. Five patients were 
re-scheduled to the abdominal hysterectomy prior to the 
operation due to suspicion of deep infiltrative endometriosis 
(n = 3) and inconvenience for lithotomy for hip prosthesis 
(n = 2). Uterine weight was not available for seven patients 
and therefore those were excluded from statistical analysis.

To standardize surgical outcomes, we have presented 
a classification of surgical complications according to 
Clavien-Dindo Classification. This classification is mostly 
based on the medical results, with major emphasis on 
the risk and invasiveness of the therapy used to correct 
a complication.

A total of 239 patients underwent VH due to pelvic 
organ prolapse were included. Patients were allocated 
into two groups: patients with complications (group 1)  
and patients without complications (group 2). The com-
plications were classified according to Clavien-Dindo clas-
sification system [12]. Clavien-Dindo system is one of the 
most commonly used surgical outcome reporting tools to 
standardize the adverse outcomes and based on the inva-
siveness of the therapy and the treatment needed to treat 
the complication. Grade 1 describes any deflection from the 
normal postoperative course without any need for interven-
tion. Grade 2 consists of complications that require medical 
treatment, blood transfusion or parenteral nutrition. Surgi-
cal or radiological interventions are classified in Grade 3.  
Grade 4 consists of life-threatening complications that re-
quire intensive care while Grade 5 means death. 

Parameters such as age, parity, previous history of sur-
gery, menopause, prolapse stage, presence of additional 
surgery (colporrhaphy anterior, colporrhaphy posterior, 
cystorectocele repair, cystorectocele repair plus transob-
turator tape, cystorectocele repair plus sacrospinous liga-
ment fixation, McCall culdoplasty), presence of concurrent 
salpingo-oophorectomy, intraoperative complications, 
duration of the operation, uterine weight in the pathology 

report, presence of complications in the early postoperative 
period and the list of complications, if any, whether blood 
transfusion was performed, preoperative haemoglobin lev-
els, length of hospital stay, and the postoperative day when 
the Foley catheter was removed were evaluated. After the 
operation, urinary retention was described as the existence 
of at least one of the three conditions: 1) first residual urine 
volume after self-voiding ≥ 150 mL, 2) failure of first voiding 
trial, and 3) Foley catheter re-insertion.

All operations were performed only by specialist doctors 
whose surgical volume of VH procedure were at least 20 per 
year or more. One gr intravenous cefazolin was used for 
antibiotic prophylaxis. Before the operations, the vulva, 
vagina and perineum were cleaned. The bladder was emptied 
with a Foley catheter and the catheter was withdrawn. 
VH was performed as described by Zimmerman [13]. 
Salpingectomy or salpingo-ooferectomy was performed 
where indicated after detailed counselling of the patient 
by grasping the adnexa with a Babcock clamp and using 
a Vicryl Endoloop to ease the ligation of the pedicle followed 
by transection of the adnexa. Apical reinforcement was 
provided by sacrospinous ligament fixation or McCall 
Culdoplasty to all patients following VH. Colporrhaphy 
anterior and/or posterior for prolapses with regard to 
anterior or posterior compartments, transobturator tape 
procedure for concomitant clinically proven stress urinary 
incontinence were performed.

Statistical analysis
Data were analysed using R software version 3.5.1  

(R Statistical Software, Institute for Statistics and Mathemat-
ics, Vienna, Austria). The normal distribution of dataset was 
confirmed by the Kolmogorov–Smirnov test, and data were 
presented as mean ± standard deviation (mean ± SD). Group 
comparisons of categorical variables were made using Pear-
son’s chi-square or Fisher exact tests and continuous variables 
using Mann-Whitney U and independent samples t-tests. 

Complications after VH were evaluated as outcomes 
for our prediction model. Candidate predictors were 
determined as salpingo-oophorectomy, pelvic surgery 
history, preoperative haemoglobin, uterine weight and 
operation time which are clinically and biologically plausible 
and associated with complications based on previous 
studies. Consequently, we included five candidate variables 
in our final model. Multivariable logistic regression was 
used to investigate the relationship between outcome and 
candidate predictors. The model was shown by calculating 
the area under the curve (AUC). For the variables to be 
strongly associated with outcomes in the model, ROC 
curve analysis was built to ease clinical use. The results 
were evaluated with a 95% confidence interval (CI) and 
a significance level of p < 0.05.
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RESULTS
A total of 256 patients were initially evaluated  

in this study. The patients not meeting the inclusion 
criteria were excluded from the study, leaving 239 pa-
tients for final evaluation. VH + McCall culdoplasty was 
performed in 12 patients, VH + Colporrhaphy anterior +  
+ McCall culdoplasty in 27 patients, VH + Colporrhaphy pos-
terior + McCall culdoplasty in 6 patients, VH + Colporrhaphy 
anterior + Colporrhaphy posterior + McCall culdoplasty  
in 147 patients, VH + Colporrhaphy anterior + Colpor-
rhaphy posterior + transobturator tape + McCall culdoplasty  
in 26 patients, and VH + Colporrhaphy anterior + Colporrhaphy 
posterior + Sacrospinous ligament fixation in 21 patients.

 Intra/postoperative complications developed in 30 pa-
tients, and the complication rate was found to be 12.5%. 
According to Clavien-Dindo Classification, intraoperative 
complications occurred in three (1.25%) patients, whereas 
postoperative complications were observed in 27 (11.25%) 
patients. All three of the intraoperative complications were 
patients with bladder injuries, for whom primary repair was 
performed. 

Five patients developed febrile morbidity. Ten patients 
received transfusion of blood products (ranged between 
one to three erythrocyte suspension and fresh frozen plas-
ma) during the intra/postoperative period. Mild to moder-
ate vaginal bleeding and haemodynamic instability with 
hypotension and tachycardia were observed in two patients 
who underwent concurrent salpingo-oophorectomy and 
subsequently intra-abdominal bleeding was seen in ul-
trasonographic examination. These patients underwent 
additional surgery. A laparoscopy procedure could not be 
performed in these two patients due to the lack of experi-
enced staff for this procedure during at night. Laparotomy 
was performed on both patients who could not be checked 
for bleeding through the vaginal route in the lithotomy 
position under general anestesia. In both patients, bleed-
ing was detected in the infundibulopelvic ligament and 
brought under control. Pulmonary embolism was seen in 
one patient on the 20th postoperative day, and the patient 
was dispatched. Nine patients were re-hospitalised. Hae-
matoma in the vaginal cuff was detected in five of these 
patients, and improvement was observed after bed rest 
plus antibiotic treatment. Urinary retention was seen in 
three (1.2%) patients, for whom urinary catheterisation was 
performed. In one patient, the pelvic abscess was detected 
on the 15th postoperative day, and the abscess was drained 
by laparotomy under regional anesthesia. No mortality was 
seen in the patients. 87.2% of the reported complications 
were classified as Grade ≤ 2 according to Clavien-Dindo 
system. We didn’t find any unexpected endometrial pathol-
ogy (e.g. endometrial carcinoma) after operation in POP 
patients. The demographic data, clinical features, types 

of surgery, and developing complications according to 
Clavien-Dindo Classification criteria of patients are shown 
in Figure 1.

Comparisons of the patients who developed complica-
tions (group 1) and those who did not (group 2) are shown 
in Table 1. According to the POP-Q staging before and after 
the operation, all patients’ prolapse improved (Tab. 2).

In our model, which we built, four candidate predictors 
were strongly associated with patients developing 
complications (Tab. 3). These were salpingo-oophorectomy 
[OR: 1.24 (1.1–1.4)], preoperative haemoglobin [OR: 
0.96 (0.94–0.98)], uterine weight [OR: 2.69 (2.62–2.76)], 
and operation time [OR: 1.04 (1.02–1.07)]. The history of 
pelvic surgery was not associated with patients developing 
complications [OR: 1.11 (0.96-1.27), p = 0.13]. Our multiple 
logistic regression model correctly classified 74% 
participants (AIC: 128, AUC: 0.74). The ROC curve plot for 
candidate predictors is illustrated in Figure 2.

DISCUSSION
Factors associated with complications in VH cases were 

examined in this study. It was found that these complications 
were associated with uterine weight, intraoperative 
concurrent salpingo-oophorectomy, low preoperative 
haemoglobin and extended operation time. 

VH should be the preferred method of hysterectomies, 
but it is associated with some of the complications. Based 
on previous studies, the complication rate in VH varies 
between 4.1–44.8% [10]. The complication rate in this study 
was similar to the literature, and most of the complications 
occurred during the postoperative period. Relatively higher 
complication rates in this study might be related to the 
vigorous data extraction and detailed reporting.

In a systematic review examining perioperative risk 
factors for VH, concurrent bilateral salpingo-oophorecto-
my was reported as a risk factor for complications [14]. In 
another study evaluating salpingo-oophorectomy by the 
transvaginal route, 127 patients (109 patients with con-
current VH and 18 patients with previous VH) had trans-
vaginal salpingo-oophorectomy, and it was found that 
complications developed in 9 of the 109 patients (fever, 
bleeding, ureteral injury, return to operating theatre) [15].  
In a multi-centre prospective study evaluating 69 patients 
who underwent bilateral salpingectomy during VH, An-
tosh et al. [16] reported that mean operating time for bi-
lateral salpingectomy was 11 minutes (± 5.6), with addi-
tional estimated blood loss of 6 mL (± 16.3). There were 
eight surgical complications, none of which was due to 
the salpingectomy. In patients evaluated in this study,  
concurrent salpingo-oophorectomy was not performed in 
the pre-determined. Instead, it was performed in patients 
who were found to have easy adnexal access. However,  
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complications were more common in patients who under-
went salpingo-oophorectomy.

It is postulated that large uterine size is known to be 
a cause of technical difficulty in VH. There is no consensus 
in the literature on the definition of a large uterus regarding  

weight threshold [17, 18]. In a retrospective study of 
452 cases evaluated by a single surgeon wherein a uterine 
weight of 250 g or more was defined as a large uterus, 
uterine weight and previous vaginal delivery were reported 
to be a disadvantage for VH [17]. In another study that  

Figure 1. Flow chart of patients

Assessed for eligibility (n = 256)

Excluded (n = 17)
¨ Not included in the targeted data �les (n = 7)
¨ Pesser ring applied (n = 5)
¨ Patients who underwent abdominal

 hysterectomy due to technical problems
 (Hip prosthesis n = 2, Suspicion of deep
 in�ltrative endometriosis n = 3)

Enrolmented (n = 239)
Stage 2 POP: 4

Stage 3 POP: 45
Stage 4 POP: 190

Allocation
Patients without complications according to
Clavien-Dindo classi�cation (n = 209), overall 87.5%

History of pelvic surgery (n = 16)¨ 

Postmenopausal (n = 168)¨ 

Additional surgery performed with VH (n = 198)¨ 

 Concurrent salpingo-oophorectomy (n = 20)¨

 Requiring blood transfusion (n = 0)¨

 Foley catheter withdrawal time 1.4 ± 0.6 gün¨

Patients with complications according to Clavien-
Dindo classi�cation (n = 30), overall 12.5%

History of pelvic surgery (n = 6)¨ 

Postmenopausal (n = 26)¨ 

Additional surgery performed with VH (n = 29)¨ 

 Concurrent salpingo-oophorectomy (n = 11)¨

 Requiring blood transfusion (n = 12)¨

 Foley catheter withdrawal time 1.8 ± 1.1 gün¨

Follow-Up

Operations performed

Complications according to Clavien-Dindo classi�cation
Grade 1 n = 11, overall 4.7%¨ 

– Febrile morbidity n = 5, overall 2.1%
– Intraoperative bladder injury n = 3, overall 1.3%
– Urinary catheterization n = 3, overall 1.3%

Grade 2 n = 15, overall 6.3%¨ 
– Blood transfusion intraoperative or postoperative
     n = 10, overall 4.2%
– Re-hospitalization (Due to vaginal cuff hematoma) + bed
     rest + antibiotic treatment n = 5, overall 2.1%

 Grade 3a n = 1, overall 0.4%¨
– Re-hospitalization + intervention under regional
     anesthesia (Due to pelvic abscess) n = 1, overall 0.4%

 Grand 3b n = 2, overall 0.8%¨
– Intervention under general anesthesia (Laparatomy due
     to hemorrhage) n = 2, overall 0.8%

 Grade 4a n = 1, overall 0.4%¨
– Pulmonary embolism n = 1, overall 0.4%

VH + McCall culdoplasty: (n = 12)¨ 

VH + Colporrhaphy anterior + McCall culdoplasty: (n = 27)¨ 

 VH + Colporrhaphy posterior + McCall culdoplasty: (n = 6)¨

 VH + Colporrhaphy anterior + Colporrhaphy posterior + McCall culdoplasty: (n = 147)¨

 VH + Colporrhaphy anterior + Colporrhaphy posterior + Transobturator tape + McCall culdoplasty: (n = 26)¨

 VH + Colporrhaphy anterior + Colporrhaphy posterior + Sacrospinous ligament �xation: (n = 21)¨
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evaluated vaginal hysterectomies in women whose uterine 
weight of 280 g or more was defined as a large uterus, it 
was found that large uterine size increased the duration of 
operation and the amount of bleeding, but there were no 
differences concerning complications [18]. Another study 
also reported that VH could be safely performed with fa-
vourable outcomes, even in women with a uterus heavier 
than 280 g [19]. In this study, it was determined that aver-
age individual uterine weight was higher in the patient  

group with complications compared to the group without 
complications. We believe the reason for this difference 
could be the fact that the duration of operation was longer 

Figure 2. ROC curve plot for candidate predictors

Table 1. Comparison of patients with and without complications according to Clavien-Dindo classification system

Characteristics Group 1 
(n = 30)

Group 2 
(n = 209) P

Age [year] Mean ± SD
(min–max)

58.2 ± 9.7
(44–81)

60.3 ± 11.1
(33–83) 0.19

Parity Mean ± SD
(min–max)

8.5 ± 2.47
(4–14)

7.95 ± 3.07
(0–16) 0.35

Menopausal status Yes
No 

26 (86.7%)
4 (13.3%)

168 (80.4%)
41 (19.6%)  0.41

History of pelvic surgery Yes 
No 

6 (20%)
24 (80%)

16 (7.7%)
193 (92.3%) 0.04

Concurrent salpingo-oophorectomy Yes 
No 

11 (36.7%)
19 (63.3%)

20 (9.6%)
189 (90.4%) 0.001

Operation time [min] Mean ± SD
(min–max)

112.1 ± 29.9
(70–150)

82.8 ± 18.2
(60–150) 0.001

Preoperative haemoglobin [g/dL] Mean ± SD
(min–max)

9.6 ± 1.8
(6.3–12.8)

10.9 ± 1.1
(8.2–14.3) 0.001

Uterine weight [g] Mean ± SD
(min–max)

244.7 ± 56.6
(100–320)

57.6 ± 9.4
(40–80) 0.001

Duration of
hospitalization [day]

Mean ± SD
(min–max)

5.1 ± 1.4
(3–10)

3.8 ± 1.2
(2–10) 0.001

SD — Standard deviation; min — minimum; max — maximum; Chi-Square Tests; Mann-Whitney U Test; Independent Samples T Test

Table 2. Value of POP-Q before and after operation

Aa Ba Ap Bp TVL

Preoperative 2.7 ± 0.13 2.8 ± 0.11 2.7 ± 0.13 2.7 ± 0.12 6.2 ± 0.74

Postoperative –2.9 ± 0.07 –2.89 ± 0.07 –2.9 ± 0.06 –2.8 ± 0.11 –8.5 ± 0.58

P value p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001

Paired-Samples t-test was used

Table 3. Multivariable logistic regression analyses and odds ratios 
for associations of candidate predictors with complicated vaginal 
hysterectomy (VH)

Characteristics OR 95% CI p

Concurrent salpingo-oophorectomy 1.24 (1.1–1.4) 0.003

History of pelvic surgery 1.11 (0.96–1.27) 0.13

Preoperative haemoglobin 0.96 (0.94–0.98) < 0.001

Uterine weight 2.69 (2.62–2.76) 0.02

Operation time 1.04 (1.02–1.07) 0.002

OR — odds ratio; CI — confidence interval
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and the amount of bleeding was higher in patients with 
a larger uterine size.

 One study found that the factors associated with longer 
operation time were uterine weight, additional surgical 
operations and estimated blood loss more than 500 mL 
[17]. Agostini et al. [20] reported that the complication 
rate of VH in nulliparous was higher than in multiparous, 
and the mean operative time was significantly longer in 
nulliparous patients. In this study, duration of operation 
was also found to be significantly higher in patients who 
developed complications. At the same time, preoperative 
haemoglobin levels were found to be significantly lower 
in the group with complications. We are of the opinion 
that postoperative complications increased in patients 
with a longer duration of operation due to large uterine 
size, additional surgeries, such as salpingo-oophorectomy, 
and increased bleeding. Uterus preserving options may 
be considered in women who have large uterus and/or 
scheduled for adnexectomy.

It is controversial whether a history of pelvic surgery is 
a risk factor for complications in VH. Some studies have ar-
gued that a history of previous pelvic surgery is not an obsta-
cle for VH and does not increase complication rates [19, 21]. 
Conversely, the study of Akyol et al. [10] and the review of 
Jeppson et al. [14] reported that a history of previous pelvic 
surgery was associated with development of complications 
in VH. In this study, it was found that a history of previous 
pelvic surgery was statistically higher in the group with 
complications. However, multivariable logistic regression 
analysis revealed no risk factor for complications.

In addition to complications, parameters that may 
affect the length of hospital stay after VH are significant for 
discovering the drawbacks of this procedure. One study 
found that the duration of hospitalisation was 15.6 ± 7.99 days 
for the complicated group and 9.82 ± 3.97 days for the 
uncomplicated group. Patient age, multiparity and presence 
of complications were found to prolong the duration of 
hospitalisation [22]. Similar to other studies, it was also 
noted that hospitalisation was prolonged in patients who 
developed complications, and those were correlated with 
the previously mentioned causes.

Previous studies have reported that a decrease in parity 
and, in particular nulliparity, is associated with complications 
in VH [20]. In contrast, in a study evaluating 26 nulliparous 
vaginal hysterectomies, it was found that the operation failed 
in only one patient, and there was no difference in complica-
tion rates when compared with primiparous and multiparous 
patients [10]. In the present study, only two patients were 
nulliparous, for whom VH was completed without complica-
tions. There was no significant difference in parity between 
patients with complications and those without any complica-
tions. VH may be technically more difficult in nulliparous com-

pared to multiparous women because of vaginal narrowing 
and less prolapse in nulliparous patients [23]. However, these 
problems in patients may not pose a disadvantage, depending 
on the experience of the surgeon [24].

The strengths of our study include a very wide cohort 
of evaluated cases, in spite of being a single centre study 
and being the first study to investigate factors associated 
with complications when cases were classified according 
to Clavien-Dindo classification system. Besides, the multi-
variable logistic regression analysis in our model is another 
factor that makes the study powerful. 

We acknowledge the limitations of our data, primarily in 
that this was a retrospective study, which might be open to 
selection bias. The same, our study holds data of body mass 
index, endometriosis, diabetes mellitus, smoking status and 
uterine pathologies (i.e., myoma uteri). In addition, the fact 
that the operations were performed by various surgeons 
may limit the generalizability, however, authors postulate 
that surgical volume of the operators were well enough with 
regard to the tertiary nature of the healthcare centre. Lastly, 
the variables taken into account as the candidate predictors 
in this study were based on the previous literature. It should 
be noted that this could cause a limited bias because all 
patients did not have the same procedures.

In conclusion, although VH is a safe and traditional 
method preferred in many patients, it may be associated 
with various intraoperative and postoperative complications 
in a certain group of women. Preoperative anaemia, large 
uterus and concomitant adnexectomy were found to be 
factors associated with complications during and after VH. 
Uterus preserving including laparoscopic pexy, colpocleisis 
or native tissue repair options might be considered in women 
who has large uterus and/or scheduled for adnexectomy. 
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