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Abstract The aim of this study was to determine the
short-term prevalence of de novo urinary symptoms
after hysterectomy indicated by meno/metrorrhagia or
dysmenorrhea/dyspareunia. The study group consisted
of 451 women who had had a hysterectomy for reasons
of meno/metrorrhagia or dysmenorrhea/dyspareunia.
Fifty-three (12%) had a supracervical, 151 (33%) a total
abdominal and 247 (55%) a vaginal hysterectomy. As a
non-gynecologic background population we enrolled
110 women who had had their gallbladder removed
laparoscopically. All women received a postal ques-
tionnaire 9–45 months after their operation. Specific
questions were asked about their voiding habits, com-
prising significant stress incontinence, bothersome stress
incontinence, significant urge incontinence, bothersome
urge incontinence, pollakisuria, nocturia, use of pads,
and the feeling of having a hygiene problem. To evaluate
de novo symptoms or de novo cure, the women assessed
the symptoms before as well as after the operation.
Results showed that abdominal hysterectomy lasted
longer, had heavier blood loss and required longer
hospitalization than did vaginal or supracervical hys-
terectomy. Women scheduled for a supracervical hys-
terectomy had preoperatively more significant and
bothersome urge incontinence, and postoperatively

more significant urge, urgency, and feeling of having a
hygienic problem than did women having a vaginal
hysterectomy, a total abdominal hysterectomy or a
laparoscopic cholecystectomy. When assessing de novo
symptoms, supracervical hysterectomy was associated
with more urgency and the feeling of having a hygienic
problem. Some women experienced de novo cure, but
these were almost exclusively in the study group and
rarely in the control group. It was concluded that
supracervical hysterectomy is related to more urinary
symptoms than vaginal or total abdominal hysterec-
tomy. De novo symptoms as well as de novo cure are
common, which is why urinary symptoms after hyster-
ectomy must be evaluated over time.
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Introduction

Hysterectomy is a common operation in Denmark [1].
Most operations are performed for benign indications
such as leiomyomata, meno/metrorrhagia, genital
descensus or pelvic pain. Several studies have focused
on the association between hysterectomy and urinary
symptoms [2, 3, 4, 5]. It is not clear whether there is a
direct pathophysiologic connection between hysterec-
tomy and incontinence, or whether the association is
based on a common factor. Furthermore, many women
who undergo a hysterectomy also have an operation for
uterovaginal prolapse or urinary incontinence, which
may influence their continence status.

For urinary incontinence, a distinction is made be-
tween different symptoms of leakage. Stress incontinence
is defined as urinary leakage associated with an increase
in abdominal pressure [3]. Urge incontinence is caused
by involuntary detrusor contractions [3]. The different
etiologies may indicate different risk factors.

The main purpose of this study was to assess the
short-term prevalence of de novo urinary symptoms
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after a hysterectomy performed for meno/metrorrhagia
or dysmenorrhea/dyspareunia, and to compare the
prevalence after different modes of hysterectomy.

Study design

The study group consisted of women who had had a
hysterectomy at the Departments of Gynecology at
Herning, Holstebro or Silkeborg Central Hospitals,
Denmark, during the period 1 January 1998 to 31
December 2000. Data on all hysterectomies performed at
these departments are collected in a regional database.
The database contains information on indications for the
hysterectomy, previous gynecologic surgery, BMI, mode
of hysterectomy, additional surgery, duration of surgery,
blood loss, uterine weight, and length of postoperative
stay. From this database a study group was selected
according to the following criteria: born after 31 Decem-
ber 1939, operation indicated for meno/metrorrhagia or
dysmenorrhea/dyspareunia, previous vaginal delivery
and no cesarean section, no previous surgery for vaginal
descensus or urinary incontinence, no additional surgery
for vaginal descensus or urinary incontinence, and uterine
weight <400 g. All women included were Caucasian.

As a background population of women undergoing
non-gynecologic surgery we selected all female patients
born between1940 and 1965 who had had a laparoscopic
cholecystectomy at Holstebro Central Hospital, Den-
mark, between 1 January 1999 and 31 December 2000.
Nulliparae were excluded from the background popu-
lation.

A postal questionnaire with an accompanying letter
explaining the purpose of the study was sent 9–45
months postoperatively to all participants, including the
background group. Specific questions were asked about
pre- and postoperative voiding habits. The questions
comprised stress incontinence, urge incontinence, both-
ersome stress or urge incontinence, significant inconti-
nence, pollakisuria, nocturia and de novo symptoms or
de novo cure. Stress incontinence was defined as invol-
untary leakage of urine during effort, and urge inconti-
nence was defined as a leakage with a sense of urgency.
Significant incontinence was defined as involuntary

leakage of urine at least once a week. Bothersome
incontinence was defined as significant incontinence and
use of devices, decreased social ability, or having a
hygienic problem with the incontinence. The question-
naires had previously been validated [6, 7].

If a woman did not return the questionnaire within 3
weeks she was sent a reminder once.

Statistical evaluation was performed by v2-test, with
Yates� correction for discontinuity or, when appropriate,
Fisher�s exact test. Patient characteristics and outcome
were tested by analysis of variance (ANOVA) and
Neumann-Keuls� post hoc test. Level of significance was
chosen as 5%.

Results

A total of 549 women in the study group and 144 women
in the background group received the questionnaire.
Questionnaires were returned by 451 (82%) and 110
(76%) women, respectively.

Fifty-three women in the study group had had a
supracervical hysterectomy (12%), 151 a total abdomi-
nal hysterectomy (33%), and 247 a vaginal hysterectomy
(55%). Patient characteristics (Table 1) show that wo-
men who had a supracervical hysterectomy were heavier
than those otherwise operated on. The operation lasted
significantly longer if the woman had a total abdominal
hysterectomy. Blood loss and duration of postoperative
hospitalization also differed significantly. Tables 2 and 3
show the prevalence of pre- and postoperative urinary
symptoms, respectively. Significantly more women had
urge incontinence, urgency or bothersome urge before or
after supracervical hysterectomy than the other investi-
gated women. Tables 4 and 5 show the prevalence of de
novo symptoms or de novo cure after hysterectomy. The
use of devices or the feeling of having a hygienic prob-
lem were more often experienced as a new problem
among women who had had a supracervical hysterec-
tomy rather than a total abdominal hysterectomy. A
substantial number of women were cured after their
operation, mainly in the hysterectomy group.

We performed a stepwise manual analysis with
each incontinence type, bothersome incontinence and

Table 1 Patient characteristics
in relation to mode of
hysterectomy

aData in numbers, all others are
mean±SD
bSupracervical vs. total abdom-
inal or vaginal or back-
ground:p<0. 05; Newman-
Keul�s post hoc test
cTotal abdominal vs. supracer-
vical or vaginal: p<0.05; New-
man-Keul�s post hoc test
dSupracervical vs. total abdom-
inal: p<0. 05; Newman-Keul�s
post hoc test

Supracervical Total
Abdominal

Vaginal Background ANOVA

n=53 n=151 n=247 n=110

No. of women 53 151 247 110
Age (yrs) 45±5 47±6 46±5 16±7 0.27
BMI (kg/m2) 28±6b 25±4 26±6 26±5 0.01
Duration of surgery 63±23 71±28c 57±21 – 0.01
Preoperative Hgb (mmol/l) 7.8±0.8 7.9±0.9 8.0±0.9 – 0.55
Uterine weight 174±89 188±90 160±80 – 0.01
Blood loss (ml) 252±146d 303±231d 137±116d – 0.01
Postoperative stay (days) 4.4±1.3d 5.3±3d 305±1.9d – 0.01
Oophorectomy previousa 1 0 0 – –
Oophforectomyperoperativelya 1 0 1 – –
Bladder injurya 1 0 7 – –
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urgency separately as dependent variables, and the
continuous variables of age, BMI, duration of surgery,
preoperative hemoglobin, uterine weight, blood loss
and postoperative stay as independent variables. We
found that BMI was associated with de novo signifi-

cant urge incontinence and de novo urgency (r= 0.18
and r= 0.15, both p<0.01), i.e. BMI accounted for
1%–2 % of the variance in these variables. However,
BMI was associated with the reported stress incon-
tinence before and after hysterectomy (r=0.20

Table 3 Postoperative urinary
symptoms in relation to mode
of hysterectomy. In brackets,
percent of n

aSupracervical vs. all other:
p<0.05
bSupracervical vs. all other:
p<0.01

Supracervical Total abdominal Vaginal Background
n=53 n=151 n=247 n=110

Significant stress incontinence 19 (36) 40 (26) 71 (29) 30 (28)
Significant urge incontinence 10 (19)a 16 (11)a 34 (14)a 12 (11)a

Bothersome stress incontinence 15 (28) 28 (19) 56 (23) 24 (22)
Bothersome urge incontinence 6 (11) 11 (7) 31 (13) 10 (9)
Urgency 29 (55)b 59 (39)b 87 (35)b 34 (31)b

Pollakisuria >9·/24 h 9 (17) 24 (16) 34 (14) 14 (13)
Nocturia >1·/night 4 (8) 3 (2) 7 (3) 5 (5)
Use of devices 18 (34) 46 (30) 63 (26) 37 (34)
Hygienic problem 21 (40)a 44 (29)a 60 (24)a 28 (25)a

Reduced social ability 6 (11) 13 (9) 26 (11) 12 (11)

Table 4 De novo symptoms
after different modes of
hysterectomy. In brackets,
percent of n

aSupracervical vs. all other:
p<0.05
bSupracervical vs. abdominal or
background: p<0.01
cVaginal vs. abdominal or
background: p<0.01

Supracervical Total abdominal Vaginal Background
n=53 n=151 n=247 n=110

Significant stress incontinence 12 (23) 22 (15) 44 (18) 13 (12)
Significant urge incontinence 6 (11) 13 (9) 25 (10) 6 (5)
Bothersome stress incontinence 7 (13) 7 (5) 23 (9) 6 (6)
Bothersome urge incontinence 2 (4) 4 (3) 16 (6) 4 (4)
Urgency 17 (32)a 24 (17)a 40 (16)a 12 (11)a

Pollakisuria >9·/24 h 5 (9) 12 (8) 16 (6) 6 (5)
Nocturia 1·/night 2 (4) 1 (1) 6 (2) 2 (2)
Use of devices 8 (15) 14 (9) 31 (13) 9 (8)
Hygienic problem 14 (26)b 19 (13)b, c 40 (16)c 11 (10)b, c

Reduced social ability 2 (4) 4 (3) 7 (3) 6 (5)

Table 5 De-novo cure after
different modes of
hysterectomy. In brackets,
percent of n

ap=0.04
bp=0.03
cp=0.04
dp=0.03
ep=0.01
fp=0.04

Supracervical Total abdominal Vaginal Background
n=53 n=151 n=247 n=110

Significant stress incontinence 2 (4) 7 (5)a 10 (4)b 0 (0)a, b

Significant urge incontinence 3 (6) 2 (1) 7 (3) 2 (2)
Bothersome stress incontinence 1 (2) 3 (2) 5 (2) 0 (0)
Bothersome urge incontinence 1 (2) 2 (1) 5 (2) 0 (0)
Urgency 4 (8)c 8 (5) 10 (4) 1 (1)c

Pollakisuria >9·/24 h 1 (2) 5 (3) 10 (4)b 0 (0)b

Nocturia >1·/night 0 (0) 3 (2) 8 (3) 0 (0)
Use of devices 2 (4) 5 (3) 9 (4) 0 (0)
Hygienic problem 3 (6)d 6 (4) 14 (6)d 0 (0)d, e

Reduced social ability 2 (4) 6 (4)f 8 (3) 0 (0)f

Table 2 Preoperative urinary
symptoms in relation to mode
of hysterectomy. In brackets,
percent of n

aSupracervical vs all other:
p<0.05

Supracervical Total abdominal Vaginal Background
n=53 n=151 n=247 n=110

Significant stress incontinence 9 (17) 25 (17) 37 (15) 20 (18)
Significant urge incontinence 7 (13)a 5 (3)a 16 (6)a 8 (7)a

Bothersome stress incontinence 9 (17) 18 (12) 23 (9) 16 (15)
Bothersome urge incontinence 7 (13)a 4 (3)a 13 (5)a 7 (6)a

Urgency 16 (30) 41 (27) 57 (23) 23 (21)
Pollakisuria >9·/24 h 5 (9) 17 (11) 28 (11) 8 (7)
Nocturia >1·/night 2 (4) 5 (3) 9 (4) 3 (3)
Use of devices 12 (23) 37 (25) 41 (17) 28 (25)
Hygienic problem 10 (19) 31 (21) 40 (16) 17 (15)
Reduced social ability 6 (11) 15 (10) 27 (11) 6 (5)
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and r=0.21, respectively, both p<0.01), and similarly,
for he reported urge incontinence before and after hys-
terectomy (r=0. 17 and r=0.20, respectively, both p<0.
01). No single factor was found to be associated with de
novo urgency in the supracervical hysterectomy group.
BMI was found to be marginally associated with de novo
urge incontinence (r=0. 28, p<0. 06). The results are
interpreted to mean that owing to the association of BMI
with incontinence in itself, the de novo symptoms tend to
be so as well, irrespective of operation type. The findings
are adjusted for the effects of weight/BMI.

Discussion

The main objectives of this study were to assess the effect
of hysterectomy on urinary incontinence and to compare
different modes of hysterectomy in this respect.

The bladder and urethra are closely related to the
uterus. It has been assumed that total abdominal hys-
terectomy in particular may contribute to urinary
incontinence because of damage to the pelvic floor
innervation and to pelvic fibromuscular structures [8].
The newer literature, however, conflicts on the preva-
lence of urinary sequelae after hysterectomy. In a com-
prehensive review Brown et al. found that hysterectomy
significantly increases the prevalence of later urinary
incontinence, and the authors argue that all patients
should be informed of this risk before accepting a hys-
terectomy [4]. In accordance with this, Van der Vart
et al. found an increased risk of urge incontinence,
especially bothersome urge incontinence [3]. In vitro
studies based on urodynamics have shown a correlation
between hysterectomy and incontinence [9, 10]. On the
other hand, Kjerulff et al. and Bhattacharya et al. also
concluded that women who had undergone a hysterec-
tomy for non-malignant indications experienced im-
proved urinary incontinence during the first 2 years after
surgery [11, 12]. Thaker et al., in a prospective, ran-
domized study from 2002, concluded that neither total
nor subtotal hysterectomy adversely affects pelvic organ
function at 12 months [13].

Others have shown that there is no persistently neg-
ative effect from non-radical hysterectomy on the func-
tion of the lower urinary tract [14].

Only a few other studies have made a distinction
between total abdominal, supracervical and vaginal
hysterectomy when investigating de novo urinary
symptoms. According to Kilku et al., supracervical
hysterectomy gave better results than total abdominal
hysterectomy with respect to urinary incontinence [15].
In another study, total abdominal hysterectomy influ-
enced bladder storage function less than did vaginal
hysterectomy [16]. From a theoretical point of view,
dissection of the bladder from the cervix may damage
detrusor innervation, which is why supracervical hys-
terectomy should protect these structures [4].

All clinical studies of hysterectomy and urinary
incontinence, including the present one, have some

inherent selection bias, as women scheduled for total
abdominal, supracervical or vaginal hysterectomy differ
significantly in patient characteristics [4]. For example,
obese women tend to undergo a supracervical or vaginal
hysterectomy and not a total abdominal hysterectomy.
Some differences in patient characteristics between the
hysterectomy groups are also risk factors for urinary
incontinence, such as obesity, nulliparity and cesarean
delivery [17, 18, 19, 20, 21]. A simple comparison be-
tween the prevalence of postoperative urinary inconti-
nence in different hysterectomy groups is therefore not
possible, unless the preoperative prevalence of urinary
incontinence is known.

In the present study, surprisingly, we found a signif-
icantly increased preoperative prevalence of bothersome
urge as well as bothersome stress incontinence in women
who had had a supracervical hysterectomy compared to
women who had had a total abdominal or vaginal hys-
terectomy. This may be partly explained by the different
patient characteristics in spite of markedly restricted
selection to the study group, but our study design did
not allow us to investigate this. Postoperatively, supr-
acervical hysterectomy continued to be associated with
an increased prevalence of some urinary symptoms,
especially urge incontinence. When investigating de
novo symptoms, women who had a supracervical hys-
terectomy still had an increased prevalence of urgency
and use of devices, and they claimed significantly more
often that they felt their new urinary symptoms to be a
hygienic problem.

Furthermore, we showed some prevalence of de novo
cure of urinary symptoms after any kind of hysterec-
tomy. Whether this is based on surgery or reflects an
inconstancy of urinary symptoms over time is unknown.
However, hysterectomized women tended to experience
de novo cure more often than did cholecystectomized
women. This supports the view that hysterectomy in
some women reduces their incontinence on a short-term
basis. As women with a uterine weight exceeding 400 g
were excluded from our study, de novo cure is hardly
likely to be caused by simple pressure reduction.

A retrospective investigation of urinary symptoms
may include significant recall bias [22]. As we primarily
investigated a difference in symptoms, the relevance of
this recall bias is minimized. We furthermore introduced
a background population of cholecystectomized women
to control for a possible difference in recall bias between
gynecologic and non-gynecologic patients. No difference
in recall bias was shown. To minimize bias based on
selection our study group was heavily selected on patient
characteristics known to influence continence status. On
this background we regard our data as valid.

In conclusion, we found a significantly higher preva-
lence of preoperative as well as de novo urinary symptoms
inwomenwho had had a supracervical hysterectomy than
in women who had had a total abdominal or vaginal
hysterectomy. The prevalence of urinary symptoms after
hysterectomy must be evaluated over time, as de novo
symptoms and de novo cure are common.
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Appendix

Questionnaire

Regarding involuntary urination and removal of the
uterus

The questionnaire consists of two parts: The first part
reflects on how you are feeling today whereas the second
part reflects on how you felt prior to the removal of the
uterus.

The questionnaire is to be answered by marking the
statement which best describes your situation.

Part one
First part of the questionnaire reflects on involuntary

urination today

1. Do you experience involuntary urination when
coughing, sneezing or lifting a heavy weight without
having felt an urge to urinate?

– No, never
– Yes, less than once a week
– Yes, approximately once a week
– Yes, several times a week
– Yes, daily

2. Do you experience involuntary urination when hav-
ing felt an urge to urinate you have been unable to
control it until you reach the toilet?

– No, never
– Yes, less than once a week
– Yes, approximately once a week
– Yes, several times a week
– Yes, daily

3. When experiencing an urge to urinate are you able to
control it until you reach the toilet?

– No, never
– Yes, less than once a week
– Yes, approximately once a week
– Yes, several times a week
– Yes, daily

4. How often do you urinate during 24 hours a day?

– 6 times max
– 6–10 times
– More than10 times

5. Do you get up during the night to urinate?

– No
– Yes, once or twice
– Yes, three times or more

6. Do you use any devices due to the involuntary
urination?

– No
– Yes, panty shields (No. each 24 hours :__)
– Yes, diapers (No. each 24 hours :__)

– Yes, other devices (what other devices?
__________________________________)

7. If you are experiencing involuntary urination do you
consider it to be a hygienic problem?

– No
– Yes, but a minor problem
– Yes, a major problem

8. If you are experiencing involuntary urination does it
prevent you from engaging in activities you would
otherwise take part in (i.e. exercising or riding the
bus)?

– Yes
– No

Part Two
Second part of the questionnaire reflects on the

involuntary urination prior to removal of your uterus.

1. Prior to the hysterectomy did you experience invol-
untary urination when coughing, sneezing, lifting a
heavy weight without having felt an urge to urinate?

– No, never
– Yes, less than once a week
– Yes, approximately once a week
– Yes, several times a week
– Yes, daily

2. Prior to the hysterectomy, did you experience invol-
untary urination when having felt an urge to urinate
you were unable to control it until you reached the
toilet?

– No, never
– Yes, less than once a week
– Yes, approximately once a week
– Yes, several times a week
– Yes, daily

3. Prior to the hysterectomy did you experience an urge
to urinate which you were able to control until you
reached the toilet?

– No, never
– Yes, less than once a week
– Yes, approximately once a week
– Yes, several times a week
– Yes, daily

4. Prior to the hysterectomy how often did you urinate
during 24 hours a day?

– 6 times max
– 6–10 times
– More than 10 times

5. Prior to the hysterectomy how often did you get up
during the night to urinate?

– Never
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– Once or twice
– Three times or more

6. Prior to the hysterectomy did you use any devices due
to the involuntary urination?

– No
– Yes, panty shields (No. each 24 hours :__)
– Yes, diapers (No. each 24 hours :__)
– Yes, other devices (what other devices?

__________________________________)

7. Prior to the hysterectomy did you regard the invol-
untary urination as a hygienic problem?

– No
– Yes but a minor problem
– Yes a major problem

8. If you were experiencing involuntary urination did it
prior to the hysterectomy prevent you from engaging
in activities you would otherwise take part in (i.e.
exercising or riding the bus)?

– Yes – No
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Editorial comment

This paper provides the readership with some interesting

descriptive data regarding urinary symptoms after vari-

ous forms of hysterectomy. One must be careful in the

interpretation of these data, given that most of them

were collected based on the subject�s memory of symp-

toms they had both before their surgery and as late as

3.5 years after their surgery. Furthermore, it is clear

that the supravaginal group was a different subgroup of

patients prior to surgery, in that they were heavier and

had a higher baseline level of overactive bladder symp-

toms. What is clear is that urinary symptoms may vary

after hysterectomy. From these data we can infer that

symptoms can both improve and worsen. No mention is

made of oophorectomy or the menopausal state of these

women before and after surgery, and I wonder what

effect this may have on their bladder symptoms. Further

research into this interesting question is certainly war-

ranted.
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