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Chapter 2 Part one: Hysterectomy and pelvic floor symptoms

Abstract

Background/Aims: It has been reported that lower urinary tract symptoms (LUTS) are more 
prevalent in patients who have undergone hysterectomy. However, the effects of surgical 
approach of hysterectomy on micturition have not been well documented. The aim of this study 
is to compare LUTS between patients who underwent vaginal and abdominal hysterectomy.

Methods: Prospective observational study among 430 patients undergoing vaginal or abdominal 
hysterectomy for benign disease other than genital prolapse. Participating patients completed a 
validated disease specific questionnaire before surgery, six months and three years after surgery. 

Results: 112 women underwent vaginal hysterectomy and 318 abdominal hysterectomy. After 
correction for differences in uterine size, descent of the uterus and other differences, LUTS 
were more common at three year after surgery following vaginal than following abdominal 
hysterectomy (OR 2.2, 95% CI 1.3- 4.0). After adjustment for descent of the uterus, uteral size, 
parity and indication for hysterectomy, this difference was still statistical significant (adjusted OR 
3.0 95% CI 1.4-6.2).

Conclusion: As compared to abdominal hysterectomy, LUTS appear to be more common following 
vaginal hysterectomy. 
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Introduction 

Hysterectomy is one of the most commonly performed gynaecological operations. It is often 
performed for benign conditions such as menorrhagia, metrorrhagia, abdominal pain and 
dysmenorrhoea1. The main goal of hysterectomy is to resolve these symptoms in order to improve 
quality of life. In some patients this goal is not realized due to unwanted side effects related to the 
procedure itself. One of the most common reported adverse effects of hysterectomy are lower 
urinary tract symptoms (LUTS), particularly urinary incontinence2,3. Development of LUTS could 
be explained by damage, occurring during surgery, to the innervation and supportive tissues 
of the pelvis4,5. Theoretically this damage differs between vaginal and abdominal hysterectomy, 
therefore it is relevant to evaluate whether surgical approach has effect on the prevalence of 
LUTS following hysterectomy.
If technically feasible, the vaginal approach is preferred based on the reported benefits of shorter 
hospitalisation, less complications and lower costs1. A difference between vaginal and abdominal 
hysterectomy in the persistence or development of LUTS could alter or enforce this preference as 
LUTS are known to have a negative effect on patient’s quality of life6, 7. 
A prospective multi-centre study was conducted to compare the effects of vaginal and abdominal 
hysterectomy on LUTS in women with benign disease. 

Materials and 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. Exclusion criteria were endometriosis and symptomatic prolapse of the uterus 
as indication for hysterectomy. Written informed consent was obtained from all participating 
women. The medical ethic committee in all participating hospitals approved this study.
Gynaecologists were free to choose a surgical route. The operation was performed according to a 
standardized protocol. Morcellation of the uterus was not allowed by the protocol, concomitant 
salpingectomy was performed if indicated. Perioperative treatment was similar in all participating 
hospitals. All women received perioperative prophylaxis for deep vein thrombosis and a single 
dose of intravenous prophylactic antibiotic during surgery. A 14 french Foley indwelling catheter 
with a 5 ml balloon was used to catheterise the bladder after surgery. This was removed after 24 
hours. In case of bladder retention (twice a residual volume after voiding of more than 100ml), 
the patient started clean intermitted self catheterisation. Post-operative pain medication was 
similar in all participating hospitals.

Measurements
All patients were asked to complete the Dutch validated version of the Urogenital Distress 
Inventory (UDI) at two to four weeks before surgery and at six weeks, six months, one year and 
three year after surgery8. 
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 The UDI consists of 19 items and each item measures if a micturition symptom is present and 
to what extend 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 represents the questions used to determine if a woman had a symptom. A woman 
was considered to have any micturition symptom if she answered yes to any of these questions 
mentioned in appendix B.

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, size of prolapse of the uterus in centimetres above or below the hymen (expressed 
as a negative respectively positive number) as measured when pulling down the uterus under 
anaesthesia, simultaneously performed surgical procedures, complications due to surgery and 
duration of hospital stay.

Statistical	analysis
Patient characteristics and the prevalence of urinary symptoms were compared between both 
surgical approaches using unpaired T test for continuous variables or in case of non-parametric 
distribution with Mann-Whitney-U test, and Pearson’s X2 test for dichotomous variables. 
The prevalence of bothersome LUTS after surgery was compared between both surgical 
approaches. Statistical significance was determined by the  X2 test. Findings were also stratified 
according to the presence or absence of symptoms before hysterectomy. Odds ratios and 95% 
confidence intervals were calculated when the difference in prevalence of persistent or newly 
developed LUTS between both surgical approaches was statistical significant. The 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. The reason to 
include all variables with a p-value < 0.15 was that we did not want to miss any potential clinical 
important information. Influence of centre of operation was checked using ANOVA routine. A P 
value of < 0.05 was considered statistically significant. We analyzed the data with SPSS 14.0

Results

During the study period 430 women were included in the 13 participating centres. The distribution 
of the different surgical techniques was similar in all participating centres. 
The response rate was 92% at six months after surgery and 77% at three year after surgery. No 
statistical significant differences were observed in patient characteristics between responders 
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and non-responders. Vaginal hysterectomy was performed in 112 (26%) women and abdominal 
hysterectomy in 318 (74%) women. The questionnaire six months after surgery was completed 
by 104 patients after vaginal hysterectomy and 293 patients after abdominal hysterectomy. Three 
years after surgery 86 patients after vaginal hysterectomy completed the questionnaire and 247 
women after abdominal hysterectomy. 

 

 

Table 1 shows the characteristics of patients operated by vaginal and abdominal approach. 
Patients who underwent vaginal hysterectomy had on average higher parity, smaller uterine size 
and more descent of the uterus. In addition, differences were observed in the indication for 
hysterectomy between vaginally and abdominally operated patients. The adjusted odds ratios 
are corrected for all these differences. The prevalence of bothersome LUTS before surgery 
was similar for both groups. Of the women in the abdominal group 33% underwent subtotal 
hysterectomy and 67% underwent total hysterectomy. We compared LUTS between women who 
underwent subtotal abdominal and total abdominal hysterectomy. No differences were found. 

BMI (kg/m2) 
Age (years) (mean, SD)
Parity (n)  
Diameter of uterus (mean, SD)
Descensus uterus (cm) 
History of caesarean section
Previous abdominal surgery 
Comorbidity
Indication for hysterectomy
   Menorrhagia 
   Metrorrhagia
   Abdominal pain
   Dysmenorrhoea
   Other
Bothersome LUTS preoperative
   Frequency
   Urgency
   Urge incontinence
   Stress incontinence
   Dysuria
   Obstructive micturition
   Any micturition symptoms

Abdominal 
hysterectomy
N= 318
24.6 (17; 39)
44.7 (6.8)
2 (0-7)
10.7 (3.6)
-6.0 (-10; 0)
40 (12.6)
135 (42.2)
93 (31.0)

208 (64.6)
85 (26.4)
162 (50.3)
76 (22.7)
28 (8.7)

103 (32.8)
119 (38.4)
70 (22.0)
143 (45.1)
40 (12.7)
98 (31.1)
218 (72.7)

Vaginal hysterectomy
N=112

25.1 (18; 38)
43.5 (6.5)
2 (0-6)
8.1 (1.4)
-2.0 (-7; -2)
10 (8.8)
44 (38.6)
42 (38.2)

84 (73.7)
50 (43.9)
25 (21.9)
30 (26.3)
15 (13.2)

37 (33.0)
42 (38.2)
22 (19.8)
51 (45.9)
15 (13.4)
28 (25.7)
77 (71.3)

P*

0.43
0.10
 < 0.01
 < 0.01
 < 0.01
0.29
0.50
0.18

0.08
 < 0.01
 < 0.01
0.43
0.17

0.97
0.97
0.63
0.88
0.84
0.24
0.79

Values are numbers (percentages) or median (range) unless stated otherwise
* Based on unpaired t tests or non parametric test or  2 tests for heterogeneity with appropriate degrees of freedom.

Table 1. Group comparison of patient characteristics.
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Therefore we decided to use the abdominal approach group as one group for further analysis.  No 
differences in the use of hormone replacement therapy before and after surgery were observed 
between both surgical techniques.

Figure 1 shows the prevalence of patients with one or more LUTS in both groups over the 
follow-up period. At three year after surgery, LUTS were more common in the vaginal group as 
compared to the abdominal group (OR 2.2, 95% CI 1.3-4.0). After adjustment for descent of the 
uterus, uterine size, parity and indication for hysterectomy, this difference was still statistically 
significant (adjusted OR 3.0, 95% CI 1.4-6.2). 
 Figure 2 and 3 show how often LUTS persisted and respectively developed following vaginal and 
abdominal hysterectomy. At three year after surgery LUTS had persisted significantly more often 
following vaginal hysterectomy (OR 3.3, 95% CI 1.3-8.2, adjusted OR 3.0, 95% CI 1.0-9.1). LUTS 
also developed more often following vaginal hysterectomy (OR 2.1, 95% CI 0.7-6.2, adjusted OR 
11.6, 95% CI 2.0-68.4).

In table 2 the prevalence of persisting and de novo LUTS six months and three years after surgery 
are shown for both groups. In univariate analysis, at six months after hysterectomy obstructive 
micturition had persisted statistically significantly more often in the vaginal group as compared 
to the abdominal group (OR 3.5, 95% CI 1.3-9.8). In the multivariate analysis this difference 
did not reach statistical significance (adjusted OR 1.7, 95% CI 0.5-6.0). The same phenomenon 
was observed when analyzing the three year data (univariate analysis: OR 2.9, 95% CI 1.0-8.2, 
adjusted OR 2.1, 95% CI 0.6-7.8). Urgency had also persisted statistically significant more often 

Figure 1. Proportion of patients with bothersome LUTS before surgery and at six weeks, six months, 
one year and three years after surgery.

* P values are based on  2 tests for heterogeneity with appropriate degrees of freedom
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in the vaginal group at three year after surgery (OR 2.4, 95% CI 1.0-5.5, adjusted OR. 2.7 95% 
CI 0.8-8.4). At 6 months after surgery, stress incontinence had developed more often following 
vaginal hysterectomy as compared to following abdominal hysterectomy (OR 2.8, 95% CI 1.2-7.0, 
adjusted OR 3.6, 95% CI 1.0-12.9). Sub analysis of our data, using ANOVA routine, did not show 
that surgical outcome differed between centres. 

 Figure 2. Proportion of patients with persisting bothersome LUTS at six weeks, six months, one year 
and three years after surgery.

* P values are based on  2 tests for heterogeneity with appropriate degrees of freedom  
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Figure 3. Proportion of patients with de novo bothersome LUTS at six weeks, six months, one year and 
three years after surgery.

* P values are based on  2 tests for heterogeneity with appropriate degrees of freedom  
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Discussion

We performed a prospective observational study to compare the long term effect of surgical 
approach of hysterectomy on LUTS. It was observed that LUTS were more common following 
vaginal hysterectomy than following abdominal hysterectomy and that this difference increases 
over time. This difference can be explained both by a difference in the development and in the 
persistence of LUTS following both approaches. 
Before interpreting the data some issues need to be addressed. First, the non-randomized design 
of this study may have resulted in prognostic incomparability. To deal with this problem we made 
two adjustments. Only patients in whom both operation techniques would have been technically 

Table 2. Comparison of persisting and de novo bothersome lower urinary tract symptoms (LUTS) at 6 
months and 3 years after hysterectomy.

Frequency
   6 months
   3 years
Urgency
   6 months
   3 years
Urge 
incontinence
   6 months
   3 years
Stress 
incontinence
   6 months
   3 years
Dysuria
   6 months
   3 years
Obstructive 
micturition
   6 months
   3 years
Any micturition 
symptoms
   6 months
   3 year

35    (39)
34    (43)

54    (56)
42    (45)

30    (49)
31    (60)

78    (61)
75    (71)

10    (29)
7      (23)

39    (46)
35    (47)

130   (68)
118   (72)

18   (53)
17   (55)

21   (54)
21   (66)

9     (45)
10   (59)

33   (75)
36   (84)

3     (27)
1     (11)

18   (75)
15   (71)

53   (82)
51   (90)

0.15
0.26

0.68
0.04

0.75
0.95

0.10
0.12

0.93
0.45

0.01
0.05

0.03
0.01

23     (12)
22    (14)

27     (15)
26     (18)

14     (6)
26     (13)

12     (7)
27     (19)

17     (7)
10     (5)

31     (16)
26     (16)

19     (26)
14     (24)

12    (18)
11    (20)

10    (17)
11    (22)

6      (7)
12    (18)

10    (19)
13    (31)

3      (3)
2      (3)

5      (7)
9      (14)

8      (30)
8      (40)

0.22
0.23

0.82
0.51

0.68
0.35

0.02
0.10

0.22
0.46

0.05
0.81

0.69
0.17

Persisting symptoms De novo symptoms

Vaginal 
hysterectomy

Abdominal 
hysterectomy

P* Vaginal 
hysterectomy

Abdominal 
hysterectomy

P*

Values are numbers (percentage)
* Based on  X2 tests for heterogeneity with appropriate degrees of freedom.
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feasible were included. Furthermore, the prospective design of our study allowed detailed 
documentation of all known possible confounders. Differences were observed in parity, uterine 
size, decent of the uterus and indication for hysterectomy. We used logistic regression analysis 
to correct all significant odds ratios for these differences. Of course unknown confounders were 
not assessed and these may still bias our results. Ideally we would have performed a randomised 
controlled trial, but too few gynaecologists were willing to participate.
Second, this study was conducted in 13 different hospitals, technical differences in performing 
vaginal or abdominal hysterectomy could easily affect the results of this study. As reported, 
statistically significant differences in incidence of bothersome LUTS between the different study 
centres were not observed.
Third, in this study we performed a subjective measurement of LUTS rather than an objective 
outcome measurement like urodynamic investigation. This decision was based on the assumption 
that self-reported symptoms affect quality of life more that urodynamic findings. Furthermore, it 
has been shown that the association between LUTS and urodynamic findings are poor questioning 
whether the latter is a clinically valuable outcome measurement9. 
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 
LUTS is high10, 11. Women in this study were only treated for the symptoms they mentioned to 
their gynaecologist, women who mentioned primary LUTS 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 study is strengthened by the use of the same validated questionnaires pre- and post- 
operatively. The high response rate shows that the questions could be consistently answered but 
also represents the effort of the research team to keep all patients motivated to continue their 
participation in this study.
One previous prospective study comparing long term effects of vaginal and abdominal hysterectomy 
on micturition has been published12. This study performed by Gustafsson et al showed that nor 
vaginal or abdominal hysterectomy negatively affected micturition three years after surgery12. 
However they did not compare symptoms between vaginal and abdominal hysterectomy, they 
only compared the incidence of LUTS after operation to the incidence before operation. Other 
studies comparing the effects of hysterectomy on LUTS 6 months after operation even found an 
overall improvement in micturition symptoms after hysterectomy13-15. In our study we also found 
an overall decrease in LUTS following abdominal hysterectomy whereas the prevalence of LUTS 
in the vaginal group was slightly higher at three year after surgery as compared to before surgery. 
One explanation for the difference in micturition symptoms between both approaches is that the 
average uterine size in the abdominal group is larger. It has been stated that initial improvement 
of LUTS following the removal of an enlarged uterus can be explained by reduction of external 
pressure on the bladder with improved bladder function as result16. However, after adjustment 
for differences in uterine size between both groups, LUTS are still more common following vaginal 
hysterectomy. 
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Another explanation is that there exists a difference in damage of the pelvic innervation between 
both approaches. There are four surgical steps during hysterectomy where nerve damage may 
occur. First the main branches of the pelvic plexus passing beneath the uterine arteries can be 
damaged during division of the cardinal ligaments17. Second, during dissection of the bladder 
from the uterus the major part of the vesical innervation which enters the bladder base before 
spreading out through the detrusor muscle, may be damaged17. Third, the extensive dissection 
of the paravaginal tissue may disrupt the pelvic neurones passing from the lateral aspect of 
the vagina3. Fourth, removal of the cervix may result in loss of a large segment of the plexus to 
which it is intimately related3. During vaginal hysterectomy there may be more nerve damage 
to the innervation of the bladder base as the dissection of the bladder is performed bluntly and 
possible less gently. The might result in partial denervation of the detrusor muscle resulting in 
post-junctional hypersensitivity of the detrusor muscle. This might be the explanation for the 
trend towards more urgency complaints and more overactive bladder complaints after vaginal 
hysterectomy18, 19. We think that the increased risk of stress urinary incontinence following vaginal 
hysterectomy in comparison to abdominal hysterectomy can be explained by another mechanism. 
During vaginal hysterectomy there is continued traction on the uterus that especially in difficult 
cases may be very strong and could contribute to irreversible damage of the pelvic innervation. 
Especially the pudendal nerve, which innervates the urethral sphincter, might be at risk for damage 
due to overstretching related to downwards traction of the cervix20. This downward traction might 
also cause more supportive system damage and hyper mobility of the urethra. The same effect has 
been described after vaginal delivery compared to caesarean section21, 22. 
An interesting observation of our study is that the difference in prevalence of LUTS between both 
surgical approaches increases over time. It is known that it may take years to develop urinary 
incontinence after a trauma to the pelvic innervation, like vaginal birth or pelvic surgery20,27. 
Obviously, such trauma can be considered as a “hit” that makes the patient more susceptible for 
the effect that ageing has on LUTS, particularly on urinary incontinence. Based on our findings we 
state that vaginal hysterectomy should be regarded as a “hit” whereas abdominal hysterectomy 
should not. 
In conclusion the risk of bothersome LUTS three years after vaginal hysterectomy is twice as 
high as after abdominal hysterectomy. This difference can be explained by both persisting and 
development of LUTS and persists after correction for all differences in parity, decent of the 
uterus, uterine size and indication for hysterectomy. Since the presence of LUTS negatively 
affects quality of life, the increased risk on post-operative LUTS should be balanced against the 
lower morbidity of the vaginal approach7. The results of our study will help to further optimize 
counselling of patients undergoing hysterectomy for benign conditions.
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