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Abstract

Introduction: Prolapse surgery has been shown to have major impact on sexual function. Since 
prolapse surgery not only influences psychological factors but might also influence physiological 
conditions such as vaginal innervation, there is a need for objective outcome measurements to 
better understand the effects of prolapse surgery on sexual function. 

Aims: To assess the effects of prolapse surgery with or without stress incontinence surgery on 
vaginal sensibility and to assess the relationship between vaginal wall sensibility and sexual well-
being.

Methods: This study was performed parallel to a randomized controlled trial comparing vaginal 
and abdominal prolapse surgery with or without incontinence surgery in women with uterine 
prolapse stage 2 or more.

Main outcome measures: Vaginal wall sensibility was defined as mean sensation threshold 
to electrical stimulation of the vaginal wall at 4 standardised places, measured before and six 
months after surgery. Higher sensation thresholds post-surgery relative to pre-surgery indicate 
diminished vaginal wall sensibility. Sexual function was assessed at the same time points using 
a questionnaire.

Results: Data on vaginal wall sensibility were obtained from 65 patients. The sensibility of 
the distal posterior (p=0.02) and distal anterior (p=0.10) vaginal wall decreased after vaginal 
surgery compared to abdominal surgery. Abdominal prolapse surgery with incontinence surgery 
decreased sensibility of the distal part of the anterior vaginal wall significantly more than 
abdominal prolapse surgery only (p=0.01). Before surgery, vaginal wall sensibility was lower in 
women who reported vaginal dryness or anorgasmia. The presence of genital pain was associated 
with higher vaginal wall sensibility. Post-operative vaginal wall sensibility was similar in women 
with and without sexual problems. 

Conclusion: Vaginal prolapse surgery as well as abdominal prolapse surgery with additional 
incontinence surgery resulted in decreased vaginal wall sensibility. This pilot study shows no 
influence of the decreased vaginal wall sensibility on sexual well-being. Larger studies are needed 
to better understand the association between changes in vaginal wall sensibility and changes in 
sexual well-being.
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Introduction

Pelvic organ prolapse is a condition that affects one in three women1,2. If symptoms are severe 
enough and less invasive measurements have failed, prolapse surgery is performed to correct 
the anatomical abnormalities involved. Such surgery has been shown to have major impact on 
sexual well-being3-7. Whereas some studies have shown a beneficial effect on sexual well-being, 
other studies reported no difference or even a decrease in sexual well-being3-7. Most of these 
studies based their conclusions on validated questionnaires to assess sexual function and their 
relationship to quality of life. However, sexual well-being is a multi-causal, multi-dimensional 
problem with biological, physiological, psychological and interpersonal determinants8. Validated 
questionnaires are the best method to address the psychological and interpersonal determinants 
but fail to represent the physiological effects that are involved. All types of prolapse and 
incontinence surgery affect not only the anatomical relations between the visceral organs in the 
pelvic cavity, but also cause damage to the vascularisation and innervation of the vagina due 
to surgical incision, traction and manipulation of the vagina and visceral organs. During vaginal 
prolapse surgery the risk of direct surgical trauma to the vaginal wall may be more extensive 
compared to abdominal surgery, as in abdominal prolapse surgery vaginal wall incisions and 
downwards traction of the visceral organs in the pelvic cavity are avoided. However, prolapse 
surgery combined with incontinence surgery (colposuspension) may result in additional damage 
to the vaginal wall because during this procedure traction and dissection is applied to the distal 
anterior vaginal wall. 
Sexual function has been associated with the integrity of vaginal innervation and vascularisation9,10. 
The sensation of touch or light pressure to the vaginal wall is transported to the central nervous 
system by the sensory part of the pudendal nerve. Stimulating this sensory branch of the 
pudendal nerve evokes changes in vaginal blood flow through activation of spinal autonomic 
pathways, which stimulate vasodilatation and lubrication11. Therefore, differences in vaginal 
wall sensibility could also affect sexual well-being. Studies reporting on the difference in vaginal 
wall sensibility before and after prolapse surgery are lacking.
Recently we validated a new method to measure vaginal sensibility that was developed to 
provide an objective outcome measurement of sexual function12. This method uses a St. Marks 
electrode mounted onto the investigators finger, to provide a constant current stimulus with 
gradually increasing intensity, to measure the sensation threshold at 4 standardised locations in 
the vagina. The validation of this method showed an excellent intra-observer agreement12. This 
new method enables us to evaluate the effects of prolapse surgery on vaginal wall sensibility and 
also to compare vaginal wall sensibility between women with and without sexual symptoms. 
The first goal of this study was to assess the damage to vaginal wall sensibility resulting from 
vaginal and abdominal prolapse surgery, with or without incontinence surgery. This was done 
by performing measurements of vaginal wall sensibility before and after surgery. As abdominal 
prolapse surgery does not involve vaginal wall incisions we hypothesized that damage to vaginal 
wall sensibility is more extensive following vaginal prolapse surgery than following abdominal 
prolapse surgery. As incontinence surgery also involves vaginal wall incision in the distal part of 
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the vaginal wall we hypothesized that distal vaginal wall sensibility is decreased after prolapse 
surgery combined with incontinence surgery. Our second goal was to investigate the relationship 
between vaginal wall sensibility and sexual function. As stimulation of sensory afferents also 
affects vaginal blood flow, we hypothesized that the presence of sexual problems is associated 
with decreased vaginal wall sensibility. 
This study was performed as part of an RCT comparing recurrence of prolapse following vaginal 
and abdominal prolapse surgery. The result of the RCT is published elsewhere13-15. 

Methods and Measurements 

Study	population	and	intervention
Vaginal wall sensibility measurements were performed as part of a multicentre randomized 
controlled trial comparing vaginal and abdominal prolapse surgery of decensus uteri stage II-IV 
(ICS)13-15. Exclusion criteria were the presence of an adnexal mass, a history of more than two 
abdominal pelvic surgical procedures, extreme obesity (BMI > 35 kg/m2), prior inflammatory 
bowel or pelvic surgical procedures and fecal incontinence because of an internal or external 
anal sphincter defect. The study protocol was approved by the local medical ethical committee 
of the three participating hospitals in the Netherlands (University Medical Centre in Utrecht, 
St. Antonius Hospital in Nieuwegein, Diaconessenhuis in Utrecht) and written informed consent 
was obtained from all patients. After written consent of the patient to participate in the study, 
patients were assigned through computerised randomisation to have pelvic reconstructive 
surgery by either vaginal or abdominal approach. 
Vaginal approach consisted of vaginal hysterectomy combined with anterior and/or posterior 
colporrhaphy if indicated16. The abdominal approach involved sacrocolpopexy with preservation 
of the uterus17. Simultaneously incontinence surgery (colposuspension) was performed in 
case of evident or masked stress incontinence. In case of abdominal sacro-colpopexy a Burch 
colposuspension was performed and in case of vaginal surgery a stamey-pereyra needle 
suspension technique was performed. Patients did not use estrogen suppletion before 
surgery was performed. A more extensive description of surgical technique and peri-operative 
management can be found in previous publications13-15. 

Vaginal sensibility measurement
Vaginal measurements were performed a few weeks before surgery and six months after surgery. 
This time frame was chosen based on a study providing evidence that innervation damage can 
recover by 6 months after a pelvic floor trauma18. 
The method we developed consists of a St Mark’s electrode, with a stimulating electrode mounted 
at the tip and a recording electrode mounted at the base which was attached to the investigators 
finger19. The electrode provides a constant current stimulus of gradually increasing intensity. 
The validation study showed that this method had excellent intra-observer reproducibility, but a 
moderate inter-observer variation12. Therefore, all measurements were performed by the same 
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investigator. All measurements are performed at 4 standardised locations: three centimetres 
from the introitus in the midline on the distal anterior and posterior vaginal wall and the most 
proximal part of the anterior and posterior vaginal wall in the midline (fornix anterior and 
posterior). To measure vaginal sensibility, the index finger with the electrode on top was placed 
on the target location without pushing it to the wall, to realize minimal pressure. The target 
locations were stimulated in a random order. A constant current square wave stimulus (100 
msec, 5 pulses per second) was increased gradually from 1 to 40 milli-Ampere (mAmp) until 
threshold of sensation was indicated by the patient. A higher value means a higher threshold of 
sensation and a diminished vaginal wall sensibility. The aim of our stimulation was to provoke 
a sensation of vibration and not of pain. Each measurement was repeated three times, the first 
measurement was not included in the analysis to allow the patient to get used to the sensation 
of the stimulus and to limit the interval between sensation and response. 

Sexual	function	questionnaire	
Patients received the Questionnaire for screening Sexual Dysfunctions (QSD) before surgery 
and six months after surgery. This QSD is a validated Dutch questionnaire to assess presence, 
frequency and experienced discomfort of sexual dysfunctions20. We selected 4 questions (see 
appendix 1) from this questionnaire to identify the presence of problems with lubrication, orgasm, 
pain in genitals and arousal. We chose these four questions based on patients experiences. The 
experienced discomfort of these symptoms was measured on a 5 point likert scale ranging from 
not at all to severely bothered. We dichotomized the reported bother to “bothersome” (in case 
the reported discomfort was: ”I am bothered”, “I am much bothered” or “I am severely bothered”) 
or to “not bothersome” (in case the symptom was not present or the reported discomfort was 
“not at all bothered” or “a little bothered”). 

Statistical	analysis
Data were analysed according to the intention to treat principle. First, we performed a careful 
check for outliers. Second, the mean of the second and third measurement in each location 
was calculated. Third, we calculated differences in mean vaginal wall sensibility by subtracting 
the mean sensation threshold after operation from the mean sensation threshold before 
operation. Negative scores therefore indicate higher sensation thresholds post-surgery relative 
to pre-surgery, indicating diminished vaginal wall sensibility, which represents damage to the 
innervation of the vaginal wall.
To investigate the isolated effect of vaginal and abdominal prolapse surgery on vaginal wall 
sensibility we first compared vaginal wall sensibility in women who did not undergo incontinence 
surgery. Next, we investigated the effect of prolapse surgery combined with incontinence surgery 
by comparing women with and without incontinence surgery. Since incontinence surgery is 
performed differently in vaginal and abdominal approach analyses were conducted separately 
for each approach. All analyses were done using a Mann-Whitney U-test because the data were 
not normally distributed.
To investigate the relationship between vaginal wall sensibility and sexual function pre- and 
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post surgery, we compared median vaginal wall sensation thresholds between women with and 
without bothersome sexual problems pre- and post-operatively using a Mann-Whitney-U test. 
Any differences in prevalence of bothersome sexual symptoms in women undergoing vaginal 
or abdominal prolapse surgery with or without incontinence surgery were studied using Fisher 
Exact Tests.

Table 1. Baseline characteristics of the patients.

Agein years (mean, SD)
Parity (median; IQR)
Body mass index in kg / m2 (mean, SD)
History of prolapse surgery (n, %)*
     Anterior colporraphy
     Anterior and posterior colporraphy
Findings at pelvic examination (n, %)
     Descensus uteri
          Stage 2
          Stage 3
     Cystocele
          No cystocele
          Stage 1
          Stage 2
          Stage 3
     Rectocele
          No rectocele
          Stage 1
          Stage 2
          Stage 3
Measured vaginal wall sensibility in mA (median; IQR)
        Distal anterior vaginal wall
        Distal posterior vaginal wall
        Proximal anterior vaginal wall
        Proximal posterior vaginal wall
Performed surgical technique (n,%)**
         Vaginal approach
         Abdominal approach
         Colposuspension     

57 (10)
3 (2-3)
26 (3)
5 (15)
3
2 

53 (82)
12 (18)

1 (2)
6 (9)
30 (46)
28 (43)

11 (17)
31 (48)
19 (29)
4 (6)

18 (13-24)
18 (13-25)
10 (8-12)
9 (7-10)

35 (54)
30 (46)
22 (34)

Number of patients 65

* Some patients had undergone more than one surgical procedure in the past.
**  Some patients underwent more than one surgical procedure
IQR= inter- quartile range



8

103

The Effect of Prolapse Surgery on Vaginal Sensibility

Results

Sixty-five women underwent vaginal wall sensibility measurements before and after surgery. 
Table 1 shows the patient characteristics of the studied population including pre-operative 
median vaginal wall sensibility scores. No statistical significant differences were found in patient 
characteristics between vaginal and abdominal operated patients and between women with or 
without concomitant incontinence surgery. 

Prolapse	surgery	without	incontinence	surgery
Median differences in vaginal wall sensibility after vaginal and abdominal prolapse surgery, 
without incontinence surgery are shown in table 2. Vaginal wall sensibility was significantly more 
decreased after vaginal prolapse surgery in the distal posterior vaginal wall. At the anterior vaginal 
wall, sensibility also decreased more following vaginal prolapse surgery, but the difference with 
abdominal prolapse surgery did not reach statistical significance. 

 

Table 2. Comparison of median difference, between before and after surgery, in sensation threshold 
(in mA) between vaginal and abdominal prolapse surgery, in women without incontinence surgery.

Values are medians (range) of ∆ vaginal wall sensibility= sensation threshold before surgery- sensation threshold after 
surgery)
1 calculated with Mann-Whitney U Test.

Distal anterior wall
Distal posterior wall
Proximal anterior wall
Proximal posterior wall

2  (-10-23)
5  (-31-30)
2  (-7-18)
0  (-4-14)

-3 (-32-31)
-3 (-37-14)
 0 (-12-9)
 0  (-14-14)

Vaginal surgery
N=26

Abdominal surgery
N=17

0.10
0.02
0.07
0.46

P value1

Performed surgical technique

Values are medians (range) of ∆ vaginal wall sensibility= sensation threshold before surgery- sensation threshold after 
surgery)
1 calculated with Mann-Whitney U Test.

Table 3. Comparison of median difference, between before and after surgery, in sensation threshold 
(in mA) between women with and without incontinence surgery.

Distal anterior wall
Distal posterior wall
Proximal anterior wall
Proximal posterior wall

-3 (-32-31)
-3 (-37-14)
0 (-12-9)
0 (-14-14)

-5 (-60-18)
0 (-12-8)
0 (-14-24)
2 (-15-18)

0.42
0.85
0.49
0.65

2 (-10-23)
5 (-31-30)
2 (-7-18)
0 (-4-14)

-4 (-19-19)
1 (-33-26)
1 (-4-7)
1 (-5-8)

0.01
0.24
0.65
0.95

Vaginal surgery Abdominal surgery

With 
incontinence 
surgery
N=9

Without 
incontinence 
surgery
N=25 P1

With 
incontinence 
surgery
N=13

Without 
incontinence 
surgery
N=17 P1
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Prolapse	surgery	with	incontinence	surgery
Prolapse surgery with incontinence surgery was performed in 22 women (34%), of whom 9 
underwent vaginal surgery and 13 underwent abdominal surgery (see table 3). In women who 
underwent vaginal prolapse surgery no statistically significant difference in vaginal wall sensibility 
was observed between women with and without incontinence surgery. However, in women 
who underwent abdominal prolapse surgery, sensibility in the distal part of the anterior vaginal 
wall decreased significantly more in patients with incontinence surgery compared to without 
incontinence surgery. 

Sexual symptoms
Forty-four women (68%) completed the questionnaire before and after surgery, thirty-seven of 
them were sexually active (57%) before surgery and 39 women (60%) were sexually active six 
months after surgery. After surgery all women who were sexually active before surgery were 
still sexually active, after surgery two more women became sexually active. Some women did 
not complete all questions because they thought the questions were too personal. Table 4 
shows median vaginal wall sensation thresholds in women with and without sexual problems. 
Before surgery, vaginal wall sensation thresholds of the distal part of the posterior vaginal wall 
were higher in women with complaints of vaginal dryness and/ or anorgasmia than in women 
in whom these symptoms were not present. Women reporting painful intercourse (n=7) had 
lower vaginal wall sensation thresholds of the distal posterior vaginal wall and proximal anterior 
vaginal wall than women who did not report this symptom (n=29). After surgery, 13 women 
(21%) experienced one or more sexual problems. Women with anorgasmia (n=6) had higher 
vaginal wall sensation thresholds in the distal posterior vaginal wall than women without orgasm 

Table 4. Comparison of median sensation threshold (in mA) per reported bothersome sexual symptom 
before and six months after surgery.

Distal anterior 
Distal posterior 
Proximal anterior 
Proximal posterior 

No Yes 
n=24 n=12    p
18 19 0.75
16 21 0.04
10 9 0.80
9 9 0.86

Vaginal dryness Anorgasmia
Before surgery

Pain in genitals Lack of sexual 
arousal

No Yes 
n=24 n=12    p
18 18 0.67
17 24 0.05
10 10 0.70
8 9 0.19

No Yes 
n=24 n=12    p
19 16 0.14
20 13 0.04
10 7 0.04
9 7 0.37

No Yes 
n=24 n=12    p
18 16 0.79
17 21 0.25
10 10 0.53
8 9 0.24

After surgery

Distal anterior 
Distal posterior 
Proximal anterior 
Proximal posterior 

No Yes 
n=24 n=12    p
21 14 0.18
13 16 0.92
10 8 0.58
9 8 0.58

No Yes 
n=24 n=12    p
20 20 0.92
13 24 0.06
9 12 0.28
8 10 0.11

No Yes 
n=24 n=12    p
20 21 0.84
13 26 0.08
9 12 0.77
9 10 0.87

No Yes 
n=24 n=12    p
21 18 0.45
14 25 0.36
10 10 0.58
9 9 0.36
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difficulties (n=32).
No statistically significant differences in the prevalence of sexual symptoms were found between 
the different surgical procedures, before and after surgery. 

Discussion 

We performed pre-and post-operative measurements of vaginal wall sensibility as part of a 
randomized controlled trial to better understand the effects of prolapse surgery, with or without 
incontinence surgery, on sexual function. We found that vaginal wall sensibility decreased more 
in patients who underwent vaginal prolapse surgery compared to women undergoing abdominal 
prolapse surgery. If abdominal prolapse surgery was combined with incontinence surgery, which 
involves dissection of the distal part of the vaginal wall, vaginal wall sensibility in the distal part 
of the anterior vaginal wall was decreased. 
Before interpreting the results some points need to be discussed. We decided to measure 
vaginal sensibility at 6 months after surgery based on studies providing evidence that innervation 
damage can recover until 6 months after a trauma of the pelvic floor18. One might consider the 
fact that the assessor was not blinded for the performed operation as a limitation of this study 
however considering the kind of surgery it was not possible to blind the assessor since he would 
have seen the scar or miss the cervix.
The strength of this study is that we performed objective measurements of vaginal wall sensibility 
before and after surgery. By measuring vaginal wall sensibility before and after surgery at four 
standardized locations, we were able to identify the effects of surgery on vaginal wall sensibility 
in each of these locations. In doing so, we were able to try to relate changes in vaginal wall 
sensibility to specific surgical steps. 
We observed decreased vaginal wall sensibility following vaginal prolapse surgery, which 
consisted of vaginal hysterectomy with concomitant anterior and/or posterior colporrhaphy, in 
89% of the cases. This decrease may be explained by the extensive dissection of epithelium and 
fascia during anterior and posterior colporrhaphy resulting in damage of the free nerve endings 
in and near the epithelium22. However, vaginal prolapse surgery is also consisted of hysterectomy 
which can of course also damage vaginal innervation23. That sensibility of the proximal anterior 
vaginal wall decreased more than sensibility of the proximal posterior vaginal wall may be 
explained by the fact that more women in the vaginal group underwent concomitant anterior 
colporrhaphy than posterior colporrhaphy. Further research is needed to make a distinction 
between the damage done by hysterectomy, colporrhaphy and colposuspension.
We observed that combining abdominal prolapse surgery with incontinence surgery significantly 
decreased vaginal wall sensibility in the distal part of the anterior vaginal wall. This location 
corresponds to the urethra-vesical junction and thus to the surgical site of the incontinence 
procedure. Both the surgical incision, as well as the traction to the para-urethral tissue during 
and after the procedure, may be responsible for a decrease in vaginal sensibility. 
Our study suggests that in patients with uterine prolapse there is an association between 
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lower vaginal wall sensibility in the distal part of the posterior vaginal wall and symptoms of 
vaginal dryness and anorgasmia. This association may be explained by the fact that stimulation 
of the sensory part of the pudendal nerve evokes changes in vaginal blood flow and lubrication 
through activation of spinal autonomic pathways11. After surgical correction of the genital 
prolapse, the significant associations between vaginal wall sensibility and sexual symptoms 
were no longer observed. This might be explained by the lack of power, most of the comparisons 
in our study had a medium effect size (d=0.5) with a power of 80% and an alpha of 0.05 we 
would have needed 64 patients per group. In our study we had 39 sexually active women who 
answered the questionnaire postoperative in total and only 13 women experienced one or 
more bothersome sexual problem after surgery. Therefore, it was difficult to compare women 
with and without symptoms after surgery. An explanation for this low rate of sexual symptoms 
after operation might be an improvement of the patients’ confidence and body image due to 
correction of the anatomical abnormalities and cure of the associated pelvic floor symptoms, 
such as urinary and fecal incontinence24, 25. Such improvement in confidence and body image 
may also enhance sexual function24, 25. To disentangle the direct effects of surgical procedures 
on sexual function and indirect effects such as improved confidence and body image as a result 
of a relief of incontinence symptoms, future studies should allow for longer follow-up periods 
and comprehensive measurement of psychological changes hypothesized to be associated 
with improved sexual function. Also the removal or preservation of the uterus might influence 
sexual function. Therefore future studies should also take this into account.
This is the first study investigating the effects of different types of prolapse surgery, with or 
without incontinence procedures, on vaginal wall sensibility. Our goal was to generate hypothesis 
on the effects of prolapse and incontinence surgery on vaginal wall sensibility and its relation this 
to sexual function. Some evidence was found that diminished vaginal wall sensibility is related 
to anorgasmia and vaginal dryness. Further research is needed to better understand the effects 
of pelvic floor surgery on vaginal wall sensibility and the association with sexual well being. 
Improved insight into these effects can be used to improve counselling about sexual function 
post-surgery and may ultimately influence the treatment selection. 
In conclusion, vaginal prolapse surgery as well as abdominal prolapse surgery with additional 
incontinence surgery that involves dissection of the distal part of the vaginal wall resulted in 
decreased vaginal wall sensibility. The observation that pre-operative vaginal wall sensibility is 
lower in women with symptoms of anorgasmia and vaginal dryness and that post-operatively 
there was no relationship between sexual complaints and vaginal wall sensibility warrants 
further research.
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