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Abstract

Objective: We compared micturition and defecation symptoms as to route of hysterectomy over 
ten years.

Design: Prospective multi-centre observational study

Setting: Thirteen teaching hospitals in the Netherlands

Population: Four-hundred-and-thirty women who underwent vaginal or abdominal hysterectomy 
for benign conditions (pelvic organ prolapse excluded). 

Methods: The presence and experienced bother of micturition and defecation symptoms were 
assessed using validated questionnaires before surgery and at six weeks, six months, one year, 
three years and ten years after surgery. Statistical significant differences in symptoms between 
vaginal and abdominal hysterectomy were adjusted for pre-operative differences in uterine 
descent, uterine size, parity and indication for hysterectomy. 
Main outcome measures: Presence of bothersome micturition and defecation symptoms as 
assessed by the Urogenital Distress Inventory (UDI) and Defecation Distress Inventory (DDI).

Results: Ten years after hysterectomy the response rate was 73%. Pre-operatively no differences 
were observed in the prevalence of micturition symptoms between patients who underwent 
vaginal and abdominal hysterectomy. However, ten years after vaginal hysterectomy, significantly 
more women had been treated for micturition symptoms (18% vs 8% p=0.02, adjusted OR 3.8 
95% CI 1.2-11.6). Defecation symptoms also seemed more common after vaginal hysterectomy 
(58% vs 46%, p=0.08). After adjustment no statistical significant differences in defecation 
symptoms were found.

Conclusion: Despite the same incidence of micturition symptoms before operation, patients 
undergoing vaginal hysterectomy are more likely to seek medical help for micturition symptoms. 
Defecation symptoms were also more common after vaginal hysterectomy however this 
difference was not statistically significant.  
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Introduction

In previous literature hysterectomy has often been indicated as a risk factor for the development 
of micturition and defecation symptoms1-4. In a review, Brown et al reported that the odds of 
developing urinary incontinence after hysterectomy is increased by about 40%1. However in 
several prospective studies no increase in micturition symptoms was found5-7. An explanation 
for this finding could be the short follow up period in previous studies from 12 till 24 months. 
After vaginal delivery it has also been shown that it takes many years before symptoms develop, 
the same might be true for the development of micturition and defecation symptoms after 
hysterectomy8,9. Therefore long-term follow up studies after hysterectomy are required.
Up till now one long-term follow up study was performed. The authors compared subtotal with 
total abdominal hysterectomy and reported in this group no increase in micturition symptoms 
seven to 11 years after hysterectomy was performed10. 
The long term effects on micturition and defecation symptoms after vaginal hysterectomy are 
still unknown. During vaginal hysterectomy the amount of traction on the pelvic viscera is larger, 
due to this traction applied to the tissue, more nerve damage might occur11. Also the paravaginal 
tissue might be more dissected, thereby disrupting the pelvic neurons passing from the lateral 
aspect of the vagina and along the anterior wall12. Therefore the risk of developing micturition 
and defecation symptoms might be increased after vaginal hysterectomy is performed. 
To assess if vaginal hysterectomy was indeed associated with an increased prevalence of 
micturition and defecation symptoms, we performed a prospective observational study. 
Six months after surgery we did not find any differences. However, three years after surgery 
micturition symptoms were significantly more prevalent after vaginal hysterectomy (OR for 
having any micturition symptom 2.2, 95% CI 1.3- 4.0)13. 
That this difference was only found three years after surgery might be explained by the fact that 
innervation damage and symptoms develop over time which supports the importance of long-
term follow up studies to clearly explore all possible side effects8,9. This could improve counselling 
but could also improve our understanding of the mechanism by which hysterectomy increases 
the risk of micturition symptoms.
To evaluate the development of micturition and defecation symptoms in our study cohort, we 
performed a ten year follow up. Our main question was whether micturition symptoms were still 
more prevalent ten years after vaginal hysterectomy compared to after abdominal hysterectomy 
and whether defecation function is affected by hysterectomy.

Methods

An observational study was performed between January 1999 and July 2000 in 13 teaching 
hospitals in the Netherlands. Women who had been offered a hysterectomy for benign conditions 
were included. We excluded patients undergoing hysterectomy for endometriosis or symptomatic 
prolapse as these conditions have been shown to affect pelvic floor function itself. Written 
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informed consent to fill out the questionnaires was obtained from all participating women. The 
medical ethics committee in all participating hospitals approved this study. Gynaecologists were 
free to choose a surgical route. The operation and peri-operative treatment was performed 
according to a standardized protocol14-16. 

Measurements
All patients were asked to complete the Dutch validated version of the Urogenital Distress 
Inventory (UDI) and Defecation Distress Inventory (DDI) at two to four weeks before surgery and 
at six weeks, six months, one year, three years and ten years after surgery17.
 The UDI consists of 19 and the DDI of 15 items. Each item measures if a symptom is present and 
to what extent the patient is bothered by this symptom. The latter is measured on a four point 
scale ranging from not at all to severely bothered. In this study we dichotomized the reported 
bother to “bothersome” (in case the patient reported about a symptom: “I am little bothered”, 
“I am much bothered” or “I am severely bothered”) or to “not bothersome” (in case the patient 
reported about a symptom “I am not bothered at all” or in case the symptom was not present). 
Appendix B shows the questions used to determine if a woman had a symptom. A woman was 
considered to have any micturition or defecation symptom if she answered yes to any of these 
questions mentioned in appendix B and experienced at least a little bother from it.
The following clinical data were prospectively collected: age, body mass index, parity, surgical 
history, maximal diameter of the uterus as assessed by ultrasonography, presence of comorbidity 
(requiring drugs for diabetes, hypertension, hypothyroidism, hypercholesterolemia, chronic 
obstructive pulmonary disease, or rheumatoid arthritis), duration of the operation, estimated 
blood loss, degree of uterine prolaps in centimetres above (expressed as a negative number) or 
below the hymen (expressed as a positive number) as measured when pulling down the uterus 
under anaesthesia, simultaneously performed surgical procedures, complications due to surgery 
and duration of hospital stay. Patients were also asked the following questions: “Did you visit a 
physician for any micturition or defecation symptoms after hysterectomy was performed?” and 
“If yes, please identify your complaints and how the complaints were treated”. 

Statistical	analysis
The sample size calculation was based on studies that reported urinary incontinence in 40% of 
patients who had undergone hysterectomy1. A 20% difference in the persistence or development 
of urinary incontinence was considered clinical relevant since we think that smaller differences 
are not likely to influence treatment. We required 97 patients in each group to detect such a 
difference with a power of 80% and a significance level of 5%.
Patient characteristics and the prevalence of micturition symptoms were compared between 
both surgical approaches using unpaired T test for continuous variables or in case of non-
parametric distribution using Mann-Whitney-U test, and Pearson’s X2 test for dichotomous 
variables. The proportion of patients having bothersome micturition and defecation symptoms 
after surgery was compared between both surgical approaches. Statistical significance was 
determined by the  X2 test. Odds ratios and 95% confidence intervals were calculated. Statistical 
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significant odds ratios were adjusted in multivariable logistic regression analysis for those other 
variables that were statistically different at a p-value level of < 0.15 between both operative 
groups. We selected variables with a p-value <0.15 for inclusion in the multivariable model since 
a more narrow inclusion could cause us to miss any important confounders18. Influence of centre 
of operation was checked using a One-way Analysis of Variance (ANOVA) routine. A P value of < 
0.05 was considered statistically significant. We analyzed the data using SPSS 16.0

Table 1. Group comparison of patient characteristics before surgery.

BMI (kg/m2) (median, range)
Age (years) (mean, SD)
Vaginal delivery n (median,range)
Diameter of uterus (mean, SD)
Uterine descent in cm (median, range)
History of caesarean section (n, %)
Previous abdominal surgery (n, %)
Indication for hysterectomy (n, %)
   Menorrhagia 
   Metrorrhagia
   Abdominal pain
   Dysmenorrhoea
   Other
Bothersome micturition symptoms 
preoperative (n, %)
   Frequency
   Urgency
   Urge incontinence
   Stress incontinence
   Dysuria
   Obstructive micturition
   Any micturition symptoms
Bothersome defecation symptoms 
preoperative (n, %)
   Constipation
   Obstructive defecation
   Pain
   Fecal incontinence
   Flatulence incontinence

24.6    (17; 39)
44.7 (6.8)
2 (0-7)
10.7 (3.6)
-6.0 (-10; 0)
40 (13)
135 (42)

208 (65)
85 (26)
162 (50)
76 (23)
28 (9)

103 (33)
119 (38)
70 (22)
143 (45)
40 (13)
98 (31)
218 (73)

35 (11)
23 (7)
58 (18)
16 (5)
103 (33)

25.1   (18; 38)
43.5 (6.5)
2 (0-4)
8.1 (1.4)
-2.0 (-7; -2)
10 (9)
44 (39)

84 (74)
50 (44)
25 (22)
30 (26)
15 (13)

37 (33)
42 (38)
22 (20)
51 (46)
15 (13)
28 (26)
77 (71)

16 (15)
13 (12)
24 (21)
4 (4)
32 (29)

0.43
0.10
 < 0.01
 < 0.01
 < 0.01
0.29
0.50

0.08
 < 0.01
 < 0.01
0.43
0.17

0.97
0.97
0.63
0.88
0.84
0.24
0.79

0.32
0.14
0.49
0.53
0.43

Vaginal 
hysterectomy
N=112

Abdominal 
hysterectomy
N= 318

P*

* Based on unpaired t tests or non parametric test or  X2 tests for heterogeneity with appropriate degrees of freedom. 
SD= standard deviation
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Results

In total 430 women were included, 112 women (26%) underwent vaginal hysterectomy, 318 
women (74%) underwent abdominal hysterectomy. Ten years after hysterectomy 30 women 
were lost to follow up, of whom 17 were deceased and 13 could not be traced after migration. 
Of the 400 patients who received the questionnaire, 293 (response rate 73%) returned the 
questionnaire, 284 were sufficiently completed to be included in the analysis. 
 
Patient characteristics are shown in table 1. Pre-operative differences with a p-value < 0.15 were 
found in age, vaginal delivery, uterine descent during surgery, uterine size and indication for 
hysterectomy. To correct for these differences we adjusted all statistical significant findings for 
these differences in patient characteristics.

Figure 1 shows the prevalence of any micturition symptoms over time after surgery. Ten years 
after hysterectomy there was no statistical significant difference in the presence of any micturition 
symptoms between both techniques. However, after vaginal hysterectomy, significantly 
more women had been treated for any micturition symptoms (18% versus 8% p=0.02). After 
adjustment for differences in age, vaginal delivery, uterine descent, uterine size and indication for 
hysterectomy the odds of undergoing treatment for any micturition symptoms was significantly 
higher after vaginal hysterectomy (univariable OR 2.4, 95% CI 1.4-5.2 adjusted OR 4.3, 95% CI 
1.4-13.4). The type of treatment is described in table 2. No statistical significant differences were 
found in type of treatment between both groups. Most of the women were treated for stress 
incontinence. If analysed as just stress incontinence treatment versus not, the difference was still 
statistical significant (OR 2.8, 95% CI 1.1-7.0, p=0.02, adjusted OR 4.3 95%CI 1.1-16.9, p=0.04).

Figure 1. Proportion of patients with any bothersome micturition symptom before surgery and at six 
weeks, six months, one year, three years and ten years after surgery. 
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In table 3 the prevalence of the different micturition symptoms ten year after hysterectomy 
is shown. The prevalence of almost all symptoms was higher in the vaginal group than in the 
abdominal group, but none of these differences were statistically significant. 

Figure 2 shows the prevalence of defecation symptoms. Ten years after hysterectomy more women 
appeared to have bothersome defecation symptoms after vaginal hysterectomy compared to 
after abdominal hysterectomy (58% versus 46%, p=0.08, OR 1.6 95% CI 0.9-2.8). As shown in 
table 4, this difference was mainly explained by an increased prevalence of flatus incontinence 
and fecal incontinence after vaginal hysterectomy. After correction for differences in age, vaginal 
delivery, uterine descent, uterine size and indication for hysterectomy these differences were 
not statistical significant (fecal incontinence OR 2.9, 95% CI 0.9-8.9, flatus incontinence, OR 1.6, 
95% CI 0.8-3.4). No differences between vaginal and abdominal hysterectomy were found in 
percentage of women seeking treatment for defecation symptoms (10% versus 13%, p=0.57, OR 
1.3 95% CI 0.6-2.9).
Sub analysis of our data, using ANOVA did not show that micturition and defecation symptoms 
differed between centers (data not shown).

No treatment
Treatment
 Physiotherapy+ medication
 Physiotherapy
 TVT
 Prolaps surgery
 Unknown

N (%)
189 (92)
7 (8)
3 (1)
6 (3)
4 (2)
0 (0)
4 (2)

N (%)
64 (82)
14 (18)
0 (0)
7 (9)
3 (4)
1 (1)
3 (4)

Vaginal hysterectomy 
N=78

Abdominal hysterectomy
N=206

Table 2. Treatment for micturition symptoms.

Table 3.  Micturition symptoms 10 years after hysterectomy.

OR= odds ratio, CI= confidence interval

Frequency
Urgency
Urge incontinence
Stress incontinence
Dysuria
Obstructive micturition

N (%)
56 (27)
68 (33)
58 (28)
93 (45)
60 (29)
37 (18)

N (%)
23 (29)
28 (36)
27 (34)
40 (51)
22 (28)
16 (21)

Vaginal 
hysterectomy 
N=78

Abdominal 
hysterectomy
N=206

0.77
0.67
0.35
0.37
0.79
0.80

OR (95% CI)
1.1 (0.6-2.0)
1.2 (0.6-2.0)
1.3 (0.7-2.3)
1.2 (0.7-2.2)
0.9 (0.5-1.7)
1.1 (0.6-2.1)

P 
value

OR vaginal vs 
abdominal 
hysterectomy
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Discussion

We report the results of a ten year follow up of women who underwent vaginal or abdominal 
hysterectomy and found that patients undergoing vaginal hysterectomy are more likely to seek 
medical help for micturition symptoms. Defecation symptoms, mainly fecal incontinence, also 
seem more common however not statistically significant. 
In our previous report on this cohort we described an increased prevalence of micturition 
symptoms three years after vaginal hysterectomy13. Ten years after surgery this difference in 
the prevalence of micturition symptoms was no longer found. However this might be explained 
by the fact that vaginally operated patients had an almost 4 times increased risk of undergoing 
treatment for micturition symptoms as compared to abdominally operated patients. 
Before interpreting these results some issues need to be addressed. 

Table 4.  Defecation symptoms 10 years after hysterectomy.

OR= odds ratio, CI= confidence interval

Constipation
Obstructive defecation
Pain
Fecal incontinence
Flatus incontinence

N (%)
10 (5)
10 (5)
37 (18)
19 (9)
70 (34)

N (%)
7 (9)
5 (7)
9 (12)
13 (17)
41 (52)

Vaginal 
hysterectomy 
N=78

Abdominal 
hysterectomy
N=206

0.17
0.55
0.22
0.06
0.01

OR (95% CI)
2.0 (0.7-5.5)
1.4 (0.5-4.2)
0.6 (0.3-1.3)
2.1 (1.0-4.4)
2.1 (1.2-3.6)

P 
value

OR vaginal vs 
abdominal 
hysterectomy

Figure 2. Proportion of patients with any bothersome defecation symptoms before surgery and at six 
weeks,six months, one year, three years and ten years after surgery. 

* p values are based on Χ2 tests for heterogeneity with appropriate degrees of freedom
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We performed an observational study. Ideally we would have performed a randomized controlled 
trial however too few gynaecologists were willing to randomize between vaginal and abdominal 
hysterectomy. By careful documentation of potential cofounders we intended to correct for 
these factors during statistical analysis. Furthermore we excluded women with symptomatic 
prolapse or concomitant procedures. Also the prevalence of pre-operative symptoms did not 
differ. However we acknowledge that unknown confounding, such as asymptomatic prolapse for 
example remains the main limitation of our study19. In the ten year follow-up only one patient 
was treated for prolapse complaints, therefore we think that this influence remains limited. 
Since no randomized controlled trials comparing vaginal and abdominal hysterectomy have been 
performed, this is the best available evidence. 
One could argue that the incidence of micturition symptoms before operation is high, considering 
the fact that none of these women underwent treatment because of micturition complaints. 
However large cross-sectional population-based studies have shown that the prevalence of 
micturition symptoms is high20,21. Women in this study were only treated for the symptoms 
they mentioned to their gynaecologist, women who mentioned predominantly micturition or 
defecation symptoms were not included in this study. Gynaecologists were not informed about 
the responses their patient gave to the questionnaires to make sure that our study represents 
real clinical practice. 
The fact that the study was performed in 13 different hospitals could be considered as a limitation 
since technical differences in performing vaginal or abdominal hysterectomy between surgeons 
could affect the results of this study. However, we interpret the multi-centre character of our 
study as an advantage as it enhances the generalizability of our results. 
The strong points of this study are the consistent use of a validated questionnaire before surgery 
and the long term follow up with a relatively low drop out. Since symptoms due to denervation 
of the tissue might develop over time, and shortly after surgery the influence of the relief of 
other bothersome symptoms might still be very important, we think that a longer follow up is 
needed8,9. Previous studies on long term follow up after hysterectomy have only reported on total 
versus subtotal hysterectomy or compared women with and without hysterectomy10,22. The study 
comparing women with and without hysterectomy in the past was a cross sectional study with 
a median follow-up of 12 years. The authors found that women with hysterectomy were more 
often treated for stress urinary incontinence22. They also reported an increased risk of stress 
urinary incontinence after vaginal hysterectomy compared to after abdominal hysterectomy. 
However, in contrast to our data, this difference was not statistically significant after adjustment 
for parity22. 
An interesting observation is that the difference in prevalence of micturition symptoms we found 
at three year follow-up, appears to result in a difference in the number of patients that is treated 
for micturition symptoms at ten year follow-up. We think that this observation supports the 
value of long term follow-up. In our article on the three year follow-up we discussed that like 
after childbirth, also after hysterectomy, slowly progressive nerve damage due to stretching of 
the nerves during the procedure, or damage to the supportive system, might explain why the 
symptoms only appear three years after hysterectomy8,23,24.
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Micturition symptoms are known to have a negative effect on patient’s quality of life25,26. Therefore 
we think that the observed increased risk of needing treatment for micturition symptoms after 
vaginal hysterectomy could be mentioned during counselling for hysterectomy. However, we 
consider the design and findings of our study not sufficient to propose abdominal hysterectomy 
in patients in whom vaginal hysterectomy is technically feasible.
Overall we observed a decrease in defecation symptoms in the first years after hysterectomy, 
ten years after hysterectomy the prevalence was not significantly different from the prevalence 
before hysterectomy for both surgical routes. This is in line with what Thakar et al concluded 
after reviewing the literature for bowel function after hysterectomy27. 
One previous study with long term follow up has been published that showed a borderline 
significant increase in defecation symptoms after hysterectomy, however this study 
only evaluated 39 hysterectomized women and did not compare vaginal and abdominal 
hysterectomy4. We compared abdominal and vaginal hysterectomy and found that women after 
vaginal hysterectomy seemed to be more commonly treated for defecation symptoms and that 
the odds of fecal incontinence were increased almost three times. However these findings were 
not statistically significant. 
Therefore we conclude from the present data that overall defecation symptoms do not seem to 
increase after hysterectomy, however women after vaginal hysterectomy might be more at risk 
for developing fecal incontinence as compared to women after abdominal hysterectomy.

Conclusion

Ten years after vaginal hysterectomy, more women were treated for micturition symptoms as 
compared to after abdominal hysterectomy. Fecal incontinence also seemed more common after 
vaginal hysterectomy however this difference was not statistically significant. 
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