Clinical and Translational Oncology (2021) 23:2335-2343
https://doi.org/10.1007/512094-021-02632-7

RESEARCH ARTICLE q

Check for
updates

Sexual, bladder and bowel function following different minimally
invasive techniques of radical hysterectomy in patients
with early-stage cervical cancer

K. Baessler2® - S, Windemut? - V. Chiantera* - C. Kéhler’ - J. Sehouli’

Received: 11 March 2021/ Accepted: 26 April 2021 / Published online: 18 May 2021
© The Author(s) 2021

Abstract

Purpose Despite the establishment of radical surgery for therapy of cervical cancer, data on quality of life and patient-
reported outcomes are scarce. The aim of this retrospective cohort study was to evaluate bladder, bowel and sexual function
in women who underwent minimally invasive surgery for early-stage cervical cancer.

Methods From 2007-2013, 261 women underwent laparoscopically assisted radical vaginal hysterectomy (LARVH =45),
vaginally assisted laparoscopic or robotic radical hysterectomy (VALRRH =61) or laparoscopic total mesometrial resec-
tion (TMMR =25) and 131 of them completed the validated German version of the Australian Pelvic Floor Questionnaire
(PFQ). Results were compared with controls recruited from gynecological clinics (n =24) and with urogynecological patients
(n=63).

Results Groups were similar regarding age, BMI and parity. The TMMR group had significantly shorter median follow-up
(16 months versus 70 and 36 months). Postoperatively, deterioration of bladder function was reported by 70%, 57% and
44% in the LARVH, VARRVH and TMMR groups, respectively (p=0.734). Bowel function was significantly worse after
TMMR with a higher deterioration rate in 72 versus 43% (LARVH) and 47% (VARRVH) with a correspondingly higher bowel
dysfunction score of 2.9 versus 1.5 and 1.8, respectively and 1.8 in urogynaecological patients. Sexual dysfunction was com-
mon in all surgical groups. 38% considered their vagina too short which was significantly associated with deep dyspareunia.
Compared with controls, surgical groups had significantly increased PFQ scores.

Conclusion Pelvic floor dysfunction commonly deteriorates and negatively impacts on quality of life after minimally invasive
radical hysterectomy, especially bowel function after TMMR. Pelvic floor symptoms should routinely be addressed pre- and
postoperatively.

Keywords Pelvic floor function - Cervical cancer - Quality of life - Minimally invasive surgery - Urinary incontinence -
Sexual function
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a recent randomized controlled trial (LACC trial) did not
confirm this.

Several different minimally invasive techniques incorpo-
rating varying degrees of nerve-sparing have been described.
During laparoscopically assisted radical vaginal hysterec-
tomy (LARVH), the vaginal parametrial resection is pre-
ceded by laparoscopic staging and lymph node resection
[10, 11]. Due to a long learning curve [11] and increased
rates of urological complications during the vaginal part of
the operation [12], an alternative technique was developed
including creation of a vaginal cuff enclosing the cervix,
laparoscopic radical hysterectomy with enbloc removal of
uterus and parametria vaginally (vaginally assisted laparo-
scopic radical hysterectomy = VALRH) [13]. The laparo-
scopic part can also be performed Roboter-assisted (vagi-
nally assisted robotic radical hysterectomy = VARRH) and
achieved similar oncologic results [14].

The concept of abdominal total mesometrial resection
(TMMR) is based on ontogenetic anatomy: The Miillerian
compartment is completely removed during surgery apart
from the vagina to maintain sexual function [15]. TMMR
can also safely be performed laparoscopically [16].

Besides oncological safety, quality of life and pelvic
floor function is important, especially in younger women.
A recent meta-analysis described favorable bladder function
after laparoscopic nerve-sparing radical hysterectomy [2].
Unfortunately, although eight studies reported bladder and
bowel function, only two studies looked at sexual function.

The aim of this study was to evaluate bladder, bowel
and sexual function in women who underwent LARVH,
VALRH, VARRH or laparoscopic TMMR for early-stage
cervical cancer. This is an ancillary report to Lucidi et al.
[17] considering all women who answered a validated pel-
vic floor questionnaire at one center and comparing them to
urogynecological patients and gynecologic controls.

Methods

This retrospective cohort study was approved by the Char-
ité Institutional Ethical Review Board. Written informed
consent was obtained. All 261 women who underwent
minimally invasive surgery for early-stage cervical cancer
(< FIGO stage II) from 2005-2013, older than 18 years of
age were asked to complete a validated pelvic floor question-
naire [18, 19]. From 2005-2007, LARVH was performed
(n=98), thereafter VALRH (n=104) and VARRH (n=24).
Laparoscopic TMMR was performed from 2011 (n=35).

Demographic and perioperative data were obtained
from hospital charts. Postoperative voiding dysfunction
was defined as postvoid residual of more than 50 ml when
discharged. We noted first postoperative defecation and
required doses of laxatives.
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The German version of the Australian Pelvic Floor
Questionnaire (PFQ) [20] assesses bladder, bowel, prolapse
and sexual symptoms [18] and includes a validated post-
treatment module evaluating the impression of improve-
ment or deterioration in each pelvic floor domain [19]. We
added particularly interesting questions: do you think your
vagina is too short? (yes—no); has your ability to achieve
orgasm changed after the operation? (unchanged, improved,
worsened); have you been diagnosed with lymphedema?
(yes—no).

Given the reported minimal important difference and
effect sizes of the Australian PFQ and its German version
[19, 21], we considered differences in domain scores of >1
as clinically important. The German validation paper [18]
reported a global dysfunction score of 2.6 in healthy con-
trols. To demonstrate a difference of 1.5 in the global score,
80% power and alpha=0.05, 24 women had to be included
in each group. However, we chose to invite all consecutive
women to allow for multiple comparisons. To be able to
judge the magnitude of pelvic floor dysfunction after sur-
gery, we compared questionnaire scores with the control
group recruited from gynecological clinics with non-malig-
nant diseases (e.g., fibroids, n =24) and women seeking care
in our urogynecology unit (n=66). None of these women
were on anticholinergics or pessary treatment at the time of
recruitment and none had undergone pelvic surgery includ-
ing hysterectomy.

Statistical analysis was performed using IBM SPSS Sta-
tistics. For normally distributed variables, ANOVA was used
with post hoc Bonferoni testing. For dichotomous variables,
the Chi-square test or Fisher’s exact tests as appropriate
were performed. For ordinal variables, the non-parametric
Kruskal-Wallis test was employed.

In accordance with the journal’s guidelines, we will pro-
vide our data for the reproducibility of this study in other
centers if such is requested.

Results

Perioperative characteristics of all 261 women are given
in Table 1. Operating time correlated negatively with age
(r=—0.144; p=0.02) and positively with BMI (r=0.186;
p<0.001). In the TMMR group the number of removed
lymph nodes was significantly smaller compared to all other
groups (p <0.001). Radicality and perioperative complica-
tions including urinary tract infections, thrombosis and
infection did not differ between operating techniques.

At the time of hospital discharge, only 4/35 women (12%)
in the TMMR group versus 65/226 (29%) in the other groups
had a postvoid residual of more than 50 ml (p <0.001; Chi-
square test). Length of hospital stay correlated with length
of catheter use (r=0.66, p<0.001) and operating time
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Table 1 Demographic and perioperative data, PIVER classification,
TNM-stage and histopathological tumor type in all 261 women who
underwent surgery for early-stage cervical cancer (LARVH-laparo-

scopically assisted radical vaginal hysterectomy, VALRH-vaginally
assisted laparoscopic radical hysterectomy, TMMR- laparoscopic
total mesometrial resection)

LARVH VALRH Robotic VALRH TMMR p
N=98 N=104 N=24 N=35
Age (mean + SD) 44.6+11.5 463+11.4 45.4+9.1 47.8+10.8 0. 456"
BMI (mean +SD) 24.1+4.3 25.2+6.0 24.1+3.6 24.3+3.7 0.884*
Operating time (mean min + SD) 3182+73.0 278.3+82.1 336.7+£66.2 228.0+54.1 <0.001?
Number of lymph nodes (mean + SD) 28.5+14.0 28.4+16.8 44.1+15.0 15.6+11.8 <0.001?
PIVER
I 60 (61%) 64 (62%) 20 (83%) 20 (57%) 0.153°
I 38 (39%) 40 (38%) 4 (17%) 15 (43%)
TNM
IAIL1 7 (1%) 11 (11%) 0 2 (6%) 0.430°
1A2 8 (8%) 4 (4%) 1 (4%) 3 (9%)
IB1 74 (15%) 73 (710%) 23 (96%) 27 (77%)
1B2 2 (2%) 9 (9%) 0 1 (3%)
A1 1 (1%) 0 0 0
A2 1 (1%) 0 0 0
1B 5(5%) 7 (1%) 0 2 (6%)
Hospital stay (mean + SD) 12+3 10+3 10+3 8+2 <0.001?

Percentages may not sum to 100 due to rounding
*ANOVA

bChi-square test

(r=0.28; p=0.002). The time of first postoperative bowel
motion was not different between groups (median 4, range
1-8; p=0.265), but more women needed laxatives more
than once in the TMMR group (19/35; 54%) compared to
LARVH (36/98; 37%), VALRH (34/104; 34%) and VARRH
groups (6/24; 25%; p <0.001).

Of the 261 women, 131 women completed the ques-
tionnaire (53%; 45 LARVH, 51 VALRH, 10 VARRH, 25
TMMR). Groups did not differ regarding age, BMI and par-
ity (Table 3). The analysis of women who did and those
who did not reply did not show a difference in age, BMI,
TNM, Piver-Rutledge classification and length of follow-
up (data not shown). Given the low number in the robotic
group, we combined the laparoscopic and robotic cases as
operating steps were similar and analysis of complications
and outcomes did not reveal statistically relevant differences
apart from operating time (vaginally assisted laparoscopic
or robotic radical hysterectomy = VALRRH, n=61). Median
follow-up time was significantly shorter in the TMMR group
at 16 months (p <0.001; Table 2). One woman completed
the questionnaire at 4 months and five women between 6
and 7 months, the others between 12 and 26 months. In the
LARVH group, 96% completed the questionnaire more than
24 months after surgery and 69% of the women in the VAL-
RRH group (p> 0.05; Table 2).

Analysis of the subjective impression of changes
(Table 2) showed that 70%, 57% and 44% in the LARVH,

VALRRH and TMMR groups, respectively, reported sub-
jective deterioration of bladder function (p =0.734). Stress
urinary incontinence was present postoperatively in 81/130
women (62%) and overactive bladder symptoms in 50/131
(38%). Prevalence did not differ between surgical groups.
Age, operating technique and Piver-Rutledge class did
not impact on bladder function scores although overactive
bladder including nocturia correlated with age (r=0.23;
p=0.009).

Bowel function worsened in 72% after TMMR which is
significantly more often compared with LARVH (43%) and
VALRRH (47%; p=0.024; Table 2). Women after TMMR
also had worse bowel dysfunction scores and reported more
frequently constipation, straining at defecation and incom-
plete bowel emptying, (60 versus 39% and 44%, respectively;
p=0.004). They also described bowel dysfunction as more
bothersome than women in the other groups (p=0.001).
Age and postoperative radiation therapy were associated
with fecal urgency and fecal incontinence for loose stool
(p<0.021).

The sexual function domain of the questionnaire was
completed by 122 women. Of those, 87 (71%) were sexu-
ally active at follow-up without differences between surgical
groups. Reasons for sexual abstinence were lack of partner
(47%), partner impotent (15%), dyspareunia (12%), vaginal
dryness (6%) and low desire (6%). Our additional questions
were answered by a variable number of women. Worsened
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Table 2 Displayed are follow-up

R O , LARVH VALRRH TMMR p
time, radiation therapy, pelvic N=45 N=61 N=25
floor questionnaire domain
scores and improvement Follow-up time (months; median, range) 70 (5-103) 36 (5-76) 16 (4-26) <0.001*
scales as well as postoperative Radiation therapy 6 (13%) 13 (21%) 6 (24%) 0.460°
impression of a short vagina in
the surgical groups (LARVH- Subjective impression Bladder function 0.734%
laparoscopically assisted No change 13 (30%) 22 (37%) 9 (36%)
radical vaginal hysterectomy, Worsened 31 (70%) 34 (57%) 11 (44%)
VALRRH-vaginally assisted Improved 4 (T%) 5 (20%)
laparoscopic or robotic Subjective impression Bowel function 0.024*
{:S;ig‘si‘g;izrf;z"ge;ﬁxil No change 25 (57%) 30 (50%) 6 (24%)
resection) Worsened 19 (43%) 28 (47%) 18 (72%)
Improved 2 (3%) 1 (4%)

Bladder function score (median, range) 2 (0-5.8) 1.8 (0-6.9) 1.1 (0-6.4) 0.362%

Bowel function score (median, range) 1.5 (0.3-5.3) 1.8 (0-7.1) 2.9 (0.9-5.9) 0.0012

Prolapse domain score (median, range) 0(0-4) 0 (0-6.7) 0 (0-0.8) 0.278*

Sexual function score (median, range) 1.4 (0-10) 2.4 (0-10) 3.3 (0-6.7) 0.178*

Global Pelvic Floor dysfunction score 54(0.3-189) 59(0.8-19.8) 8 (2-154) 0.316*

(median, range)

Impression short vagina 11 (32%) 19 (41%) 6 (24%) 0.716°

Percentages do not necessarily sum up to 100 due to rounding

#Kruskal-Wallis test

°Chi-square test
Table 3 Comparison of women after laparoscopic/robotic radical VALRH-vaginally assisted laparoscopic radical hysterectomy,
hysterectomy or TMMR, controls and urogynaecological patients TMMR-laparoscopic total mesometrial resection)
(LARVH-laparoscopically assisted radical vaginal hysterectomy,

LARVH VALRRH TMMR Controls Urogyn p*
N=45 N=61 N=25 N=24 N=66

Age (years; median, range) 43 (25-73) 45 (27-76) 51 (30-68) 46 (25-67) 51" (30-81) 0.015*
Parity (median, range) 1(0-3) 1(0-4) 1(0-4) 1(0-4) 2 (0-5) 0.654
Bladder function score (median, range) 2 (0-5.8) 1.8 (0-6.9) 1.1° (0-6.4) 0.7° (0-2) 3.2°(0-6.7) <0.001%¢
Bowel function score (median, range) 1.5 (0.3-5.3) 1.8 (0-7.1) 2.99(0.9-5.9) 0.9°(0-3.2) 1.8(0-5.6) <0.001%¢
Prolapse domain score (median, range) 0(0-4) 0 (0-6.7) 0(0-0.8) 0(0-4) 0.17(0-7.3) <0.001f
Sexual function score (median, range) 1.4 (0-10) 2.4 (0-10) 3.3 (0-6.7) 02 (0-3.7) 1.9 (0-5.2) 0.001¢
Global PF dysfunction score (median, range) 5.4 (0.3-18.9) 5.9(0.8-19.8) 8 (2-15.4) 26(0-114) 93(2.1-159) <0.001"

“Kruskal-Wallis tests

post hoc comparison shows urogynaecological patients were significantly older compared to LARVH only

®Controls had a significantly lower (better) bladder domain score compared with all groups apart from TMMR

“Urogynaecological patients had a significantly higher (worse) bladder domain scores compared with all other groups

dTMMR patients had a significantly higher (worse) bowel function score compared with all groups

¢Controls had a significantly lower (better) bowel domain score

"The prolapse symptom score was significantly higher (worse) in the urogynaecological patients compared with all groups

£Sexual function scores were significantly lower (better) in the control group

"Global PF scores in the RH/TMMR groups were significantly higher (worse) compared to the control group and lower (better) compared with

urogynaecological patients

ability to climax during sexual activity was reported by
33/99 (33%) women (10/33 after LARVH; 18/49 after
VALRRH; 5/17 after TMMR; p=0.249). Reduced desire
described 39/105 (37%) women, superficial dyspareunia
21/94 (22%), deep dyspareunia 32/94 (34%) and both,
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introitus and deep pain 10/94 (11%) women without dif-
ferences between groups. Thirty-eight percent of women
(36/96) considered their vagina too short after the operation
and 28% (27/96) too narrow or too tight without differences
between groups (Table 3). These symptoms were associated
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with each other (p=0.006) and also with postoperative radi-
ation (p<0.034). Deep dyspareunia was associated with a
short vagina (p<0.001). Women with postoperative radiation
regardless of surgical technique had a significantly higher
(worse) sexual function score (3.3 versus 1.4; p<0.001).
Coital incontinence was present in 21/93 women (23%).
Sexual symptoms were considered moderately and greatly
bothersome by 40% which was associated with postoperative
radiation (p=0.017).

Compared to controls, women after surgery showed sig-
nificantly higher bladder, bowel and sexual dysfunction
scores (p <0.001, Table 3, Fig. 1). Symptoms of pelvic organ
prolapse were not more common than in controls (p =0.720).
When LARVH, VALRRH and TMMR groups were sepa-
rately compared with controls, bladder function was similar
to controls only in the TMMR group. Bowel dysfunction
was significantly more frequently reported as bothersome
after TMMR compared to other surgical groups as well as
to urogynecological patients and controls (p <0.004). Uro-
gynecological patients were significantly older than women
in the LARVH group, but there were no differences to all
other groups (Table 3).

After LARVH, 28/45 women (62%) had clinically rele-
vant self-reported lymphedema, after VALRRH 39/61 (64%)
and after TMMR 9/25 (36%; p =0.045; Chi-square test).
Recurrent disease at follow-up was present in two (4%),
three (5%) and one (4%), respectively (p =0.981).

Discussion

This study focused on patient-centered outcomes and uti-
lized a validated pelvic floor questionnaire to evaluate the
impact of different minimally invasive radical hysterec-
tomy techniques or total mesometrial resection on pelvic
floor function. All evaluated surgical techniques resulted in

Fig. 1 Stacked column plot of
median pelvic floor domain
scores in the different surgical
groups compared to controls
and urogynaecological patients.
The global pelvic floor ques-
tionnaire scores in the surgical
groups were significantly
higher (worse) compared to the
control group and lower (better)
compared with urogynaeco-
logical patients (LARVH-
laparoscopically assisted radical
vaginal hysterectomy, VALRH-
vaginally assisted laparoscopic
radical hysterectomy, TMMR-
laparoscopic total mesometrial
resection)

Controls

O P N W b~ U1 O N

E Bladder OBowel

impaired bladder, bowel and sexual function. Pelvic floor
dysfunction scores were clinically and statistically signifi-
cantly worse compared with controls.

Laparoscopic TMMR resulted in early recovery of blad-
der emptying but led to aggravated bowel dysfunction
including constipation and incomplete bowel emptying.
The difference in bowel domain scores between TMMR,
other surgical groups, urogynecological patients and con-
trols was > 1, which is the estimated minimal important
difference of the Australian Pelvic Floor Questionnaire
[21]. Interestingly, subjective bothersomeness of bowel
dysfunction was greater after TMMR even compared with
urogynecological patients. Although bladder dysfunction
after TMMR was similar to controls, 44% of women after
TMMR reported worsened bladder function. Apart from sig-
nificantly worse bowel function after TMMR the differences
of pelvic floor dysfunction between surgical techniques were
small. Surgical radicality and nerve sparing aspects can be
considered similar between LARVH and VALRRH, only the
TMMR technique differs with Miillerian compartment resec-
tion. Although the TMMR technique claims the preservation
of nerve structures, the presacral space is dissected which
might lead to constipation comparable to complications after
rectopexy [22].

We found a high rate of dyspareunia with 67% of all
women complaining of introitus and/or deep pain during
intercourse. A shortened vagina was reported frequently
after surgery and was associated with deep dyspareunia.
Radiation therapy aggravated sexual function.

In contrast to our findings, published urinary function
data for abdominal TMMR show higher rates of overactive
bladder and stress urinary incontinence but less constipation
[23]. Whether this is an effect of the laparoscopic technique
remains open. A small prospective case series demonstrated
a high rate of early postoperative urodynamic detrusor
overactivity which persisted long term in 6/9 women after

Pelvic Floor Questionnaire domain scores

l

LARVH VALRRH TMMR Urogynae

OProlapse M Sex
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nerve-sparing radical hysterectomy [24]. Given our study
design, we might have missed this effect. Compared with our
control group as well as published community cohorts, the
prevalence of stress and urge urinary incontinence appeared
similar [25].

Our data for first postoperative defecation on day 3 or
4 are similar to other studies [8, 26]. Postoperative con-
stipation after radical hysterectomy has been reported in
19%[271-35% [28], decreasing to 9% after 5 years [29].
This corresponds to our results with exception of the TMMR
group, which had significantly more often defecation prob-
lems. Given the significantly shorter follow-up time after
TMMR, it remains open whether these symptoms recover
after 2 years.

A postvoid residual of more than 50 ml was considered
pathological in our institution [16]. This cut-off might not
be standard in other centers and we might overestimate
voiding dysfunction. Hospital stay was rather long between
8—12 days, but is consistent with national practice. It can
also be explained with the longer catheter use.

When interpreting our results, it has to be taken into
account that pelvic floor dysfunction is very common in
women. Urinary incontinence has a high prevalence of more
than 50% in postmenopausal women [25]. Data evaluated
in this study do not seem particularly high compared with
urogynecological patients but well above rates established
in non-urogynecological controls. Symptoms were also con-
sidered more bothersome than in controls. Our results are in
contrast to Novackova et al. [30]. They found less stress uri-
nary incontinence and postoperative urodynamic evaluation
did not differ significantly 12 months after nerve-sparing
radical hysterectomy. The differences might be attributed
to different nerve-sparing techniques but also to their lack
of validated questionnaires and short follow-up time [30].

Apart from bowel function after TMMR, PFQ domain
scores were lower compared with urogynecological patients.
As women in the control groups had not undergone hyster-
ectomy, comparison of pelvic floor symptoms might be con-
sidered inappropriate. However, a systematic review of uro-
dynamic outcomes after hysterectomy for benign diseases
showed that urinary function is not adversely affected and
might improve after hysterectomy [31]. We had purposely
chosen urogynecological patients without any pelvic surgery
to reduce possible influences as historically many hysterec-
tomies had been performed for pelvic organ prolapse [32].

Regardless of the surgical technique, adjuvant radiation
therapy lead to more pelvic floor dysfunction including con-
stipation, excessive straining and incomplete bowel empty-
ing as well as sexual problems. This is in accordance with
others who also reported lower general health-related quality
of life after radiotherapy [33]. Especially sexual dysfunc-
tion was worse after radiotherapy which has been described
before [27, 33].
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The rate of dyspareunia was high at 67%. A similar rate
was reported in women after robotic radical hysterectomy
[34]. Given the creation of a vaginal cuff enclosing the
cervix prior to radical hysterectomy, the VALRRH groups
would be most prone to a shortened vagina. More women in
this group (41 versus 32% and 24%) reported this without a
statistically significant difference. Although the symptom of
a short vagina has been reported before [34-36], our study
demonstrated that a subjectively short and narrow vagina
interferes with sexual intercourse. Hockel et al. reported
only few problems after abdominal TMMR but there was no
systematic analysis of sexual aspects [23]. Sowa et al. com-
pared TMMR with the classic Wertheim-Meigs operation
and did not find differences regarding sexuality [37]. Some
studies imply that sexual problems increase with length of
follow-up [27]. Long-term evaluation should be considered
in all patients after radical hysterectomy due to the fact that
survival rates are high and morbidity data after 5 years are
scarce.

Postoperative lymphedema is common [7] and our rates
are similar to reports after robotic radical hysterectomy
[34]. The rate of postoperative lymphedema was lowest
after TMMR which also corresponds to the fact that less
lymph nodes were dissected (Table 1). We did not assess
how much lymphedema interferes with quality of life but
others described high levels of distress [7, 34]

Strengths and weaknesses

Limitations of this study include lack of preoperative data
including pelvic floor dysfunction and different lengths of
follow-up. This study was not prospectively planned, not
randomized and institutional surgical techniques had been
transformed according to complication profiles. Further-
more, the Australian Pelvic Floor Questionnaire and its
German version has been validated in community-dwelling
women [38], patients attending gynecological and urogynae-
cologic clinics [20] as well as in pregnant and postpartum
women [39] but not specifically in gynecological cancer
patients. Nevertheless, it is a strength of this study that a
validated self-administered instrument including postop-
erative scales of impression of improvement was used and
the minimal important difference is known. Also, the com-
parison to healthy controls and urogynecological patients
provide information on the magnitude of the reported pelvic
floor symptoms. In our view, it helps to interpret the severity
of pelvic floor symptoms.

Further strengths include that the calculated sample size
was reached and the study is powered to evaluate subjective
pelvic floor function as a patient-centered outcome. Due to
the methodological limitations, effect of postoperative radio-
therapy cannot be analyzed in detail. Furthermore, stand-
ardization of nerve-sparing techniques are ongoing [40].
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Conclusions

Despite the limitations of this retrospective study, we
believe we provided relevant information on patient-
centered outcomes of pelvic floor function after different
techniques of minimally invasive radical hysterectomy and
TMMR to improve counseling of women with cervical
cancer. All evaluated minimally invasive techniques for
patients with early-stage cervical cancer had a negative
impact on pelvic floor function exceeding symptom scores
in controls. Laparoscopic TMMR was initially better for
bladder function but not long term and resulted in a per-
sisting and significantly higher rate of bowel dysfunction.
When choosing an operation for cervical cancer, pelvic
floor symptoms should be taken into account and should
be part of preoperative counseling, provided that onco-
logic safety can be assured. For women with existing con-
stipation, e.g., TMMR with a higher rate of postoperative
bowel dysfunction might be less appropriate. Preopera-
tive and postoperative assessment of pelvic floor function
including sexuality should be mandatory in patients under-
going surgery for cervical cancer.

Raising awareness of possible deterioration of pelvic
floor function would enable health care providers to offer
better support and early therapy. Future studies on cervical
cancer surgery should include validated outcome meas-
ures to assess pelvic floor function and especially sexual
function. Also, possible prevention strategies should be
addressed prospectively.

Acknowledgements We thank Prof. Achim Schneider for initializing
this research when he was head of the Department of Gynecology at
Charité Campus Benjamin Franklin and Mitte.

Author’s contributions BK conceptualization, methodology, validation,
formal analysis, writing—review and editing, project administration,
supervision. WS investigation, formal analysis, writing—original draft.
CV investigation, writing—review and editing, project administration.
KC investigation, writing—review and editing, project administration.
SJ resources, writing—review and editing, supervision.

Funding Open Access funding enabled and organized by Projekt
DEAL.

Data availability Data will be made available on reasonable request.

Declarations

Conflict of interest None of the authors have any conflicts of interest
to declare.

Ethical approval The local Ethics committee of Charité Universitiits-
medizin approved this study (EA4/073/13).

Consent to participate and for publication All patients signed an
informed consent form that included consent for publication.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Sant M, Chirlaque Lopez MD, Agresti R, Sanchez Perez MJ,
Holleczek B, Bielska-Lasota M, Dimitrova N, Innos K, Katalinic
A, Langseth H, Larranaga N, Rossi S, Siesling S, Minicozzi P.
Survival of women with cancers of breast and genital organs in
Europe 1999-2007: results of the EUROCARE-5 study. Eur J
Cancer. 2015;51(15):2191-205. https://doi.org/10.1016/j.ejca.
2015.07.022.

2. Xue Z, Zhu X, Teng Y. Comparison of nerve-sparing radical
hysterectomy and radical hysterectomy: a systematic review
and meta-analysis. Cell Physiol Biochem. 2016;38(5):1841-50.
https://doi.org/10.1159/000443122.

3. Laterza RM, Sievert KD, de Ridder D, Vierhout ME, Haab F,
Cardozo L, van Kerrebroeck P, Cruz F, Kelleher C, Chapple C,
Espuna-Pons M, Koelbl H. Bladder function after radical hyster-
ectomy for cervical cancer. Neurourol Urodyn. 2015;34(4):309—
15. https://doi.org/10.1002/nau.22570.

4. Kenter GG, Ansink AC, Heintz AP, Aartsen EJ, Delemarre JF,
Hart AA. Carcinoma of the uterine cervix stage I and IIA: results
of surgical treatment: complications, recurrence and survival. Eur
J Surg Oncol. 1989;15(1):55-60.

5. Griffenberg L, Morris M, Atkinson N, Levenback C. The effect of
dietary fiber on bowel function following radical hysterectomy: a
randomized trial. Gynecol Oncol. 1997;66(3):417-24. https://doi.
org/10.1006/gyno.1997.4797.

6. Schover LR, Fife M, Gershenson DM. Sexual dysfunc-
tion and treatment for early stage cervical cancer. Cancer.
1989;63(1):204-12.

7. Bergmark K, Avall-Lundqvist E, Dickman PW, Henningsohn L,
Steineck G. Lymphedema and bladder-emptying difficulties after
radical hysterectomy for early cervical cancer and among popula-
tion controls. Int J Gynecolog Cancer. 2006;16(3):1130-9. https://
doi.org/10.1111/j.1525-1438.2006.00601 ..

8. Pieterse QD, Maas CP, ter Kuile MM, Lowik M, van Eijkeren
MA, Trimbos JB, Kenter GG. An observational longitudinal study
to evaluate miction, defecation, and sexual function after radical
hysterectomy with pelvic lymphadenectomy for early-stage cervi-
cal cancer. Int J Gynecolog Cancer. 2006;16(3):1119-29. https://
doi.org/10.1111/5.1525-1438.2006.00461 ..

9. Bogani G, Rossetti DO, Ditto A, Signorelli M, Martinelli F, Mosca
L, Scaffa C, Leone Roberti Maggiore U, Chiappa V, Sabatucci I,
Lorusso D, Raspagliesi F. Nerve-sparing approach improves out-
comes of patients undergoing minimally invasive radical hyster-
ectomy: a systematic review and meta-analysis. ] Minim Invasive
Gynecol. 2018;25(3):402-10. https://doi.org/10.1016/j.jmig.2017.
11.014.

10. Schneider A, Possover M, Kamprath S, Endisch U, Krause N,
Noschel H. Laparoscopy-assisted radical vaginal hysterec-
tomy modified according to Schauta-Stoeckel. Obstet Gynecol.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ejca.2015.07.022
https://doi.org/10.1016/j.ejca.2015.07.022
https://doi.org/10.1159/000443122
https://doi.org/10.1002/nau.22570
https://doi.org/10.1006/gyno.1997.4797
https://doi.org/10.1006/gyno.1997.4797
https://doi.org/10.1111/j.1525-1438.2006.00601.x
https://doi.org/10.1111/j.1525-1438.2006.00601.x
https://doi.org/10.1111/j.1525-1438.2006.00461.x
https://doi.org/10.1111/j.1525-1438.2006.00461.x
https://doi.org/10.1016/j.jmig.2017.11.014
https://doi.org/10.1016/j.jmig.2017.11.014

2342

Clinical and Translational Oncology (2021) 23:2335-2343

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

1996;88(6):1057-60. https://doi.org/10.1016/S0029-7844(96)
00307-9.

. Roy M, Plante M, Renaud MC. Laparoscopically assisted vagi-

nal radical hysterectomy. Best Pract Res Clin Obstet Gynaecol.
2005;19(3):377-86. https://doi.org/10.1016/j.bpobgyn.2004.12.
001.

Hertel H, Kohler C, Michels W, Possover M, Tozzi R, Schneider
A. Laparoscopic-assisted radical vaginal hysterectomy (LARVH):
prospective evaluation of 200 patients with cervical cancer.
Gynecol Oncol. 2003;90(3):505-11.

Leblanc E. How I do a vaginal vault reconstruction after radical
surgery. Gynecol Obstet Fertil. 2010;38(2):147-8. https://doi.org/
10.1016/j.gyobfe.2009.12.009.

Alfonzo E, Wallin E, Ekdahl L, Staf C, Radestad AF, Reynisson
P, Stalberg K, Falconer H, Persson J, Dahm-Kahler P. No sur-
vival difference between robotic and open radical hysterectomy for
women with early-stage cervical cancer: results from a nationwide
population-based cohort study. Eur J Cancer. 2019;116:169-77.
https://doi.org/10.1016/j.ejca.2019.05.016.

Hockel M, Horn LC, Manthey N, Braumann UD, Wolf U, Teich-
mann G, Frauenschlager K, Dornhofer N, Einenkel J. Resection
of the embryologically defined uterovaginal (Mullerian) compart-
ment and pelvic control in patients with cervical cancer: a pro-
spective analysis. Lancet Oncol. 2009;10(7):683-92. https://doi.
org/10.1016/S1470-2045(09)70100-7.

Chiantera V, Vizzielli G, Lucidi A, Gallotta V, Petrillo M, Legge
F, Fagotti A, Sehouli J, Scambia G, Muallem MZ. Laparoscopic
radical hysterectomy in cervical cancer as total mesometrial
resection (L-TMMR): a multicentric experience. Gynecol Oncol.
2015;139(1):47-51. https://doi.org/10.1016/j.ygyno.2015.07.010.
Lucidi A, Windemut S, Petrillo M, Dessole M, Sozzi G, Vercel-
lino GF, Baessler K, Vizzielli G, Sehouli J, Scambia G, Chiantera
V. Self-reported long-term autonomic function after laparoscopic
total mesometrial resection for early-stage cervical cancer: a
multicentric study. Int J Gynecolog Cancer. 2017;27(7):1501-7.
https://doi.org/10.1097/1GC.0000000000001045.

Baessler K, Kempkensteffen C. Validation of a comprehensive
pelvic floor questionnaire for the hospital, private practice and
research. Gynakol Geburtshilfliche Rundsch. 2009;49(4):299-307.
Baessler K, Junginger B. Validation of a pelvic floor question-
naire with improvement and satisfaction scales to assess symptom
severity, bothersomeness and quality of life before and after pelvic
floor therapy. Aktuelle Urol. 2011;42(5):316-22. https://doi.org/
10.1055/5-0031-1271544.

Baessler K, O’Neill SM, Maher CF, Battistutta D. A validated self-
administered female pelvic floor questionnaire. Int Urogynecol J.
2010;21(2):163-72. https://doi.org/10.1007/s00192-009-0997-4.
Baessler K, Mowat A, Maher CF. The minimal important differ-
ence of the Australian Pelvic floor questionnaire. Int Urogynecol J.
2019;30(1):115-22. https://doi.org/10.1007/s00192-018-3724-1.
Auguste T, Dubreuil A, Bost R, Bonaz B, Faucheron JL. Tech-
nical and functional results after laparoscopic rectopexy to the
promontory for complete rectal prolapse. Prospective study in 54
consecutive patients. Gastroenterol Clin Biol. 2006;30(5):659-63.
Hockel M, Horn LC, Hentschel B, Hockel S, Naumann G. Total
mesometrial resection: high resolution nerve-sparing radical hys-
terectomy based on developmentally defined surgical anatomy. Int
J Gynecolog Cancer. 2003;13(6):791-803.

Kruppa J, Kavvadias T, Amann S, Baessler K, Schuessler B. Short
and long-term urodynamic and quality of life assessment after
nerve sparing radical hysterectomy: a prospective pilot study. Eur
J Obstet Gynecol Reprod Biol. 2016;201:131-4. https://doi.org/
10.1016/j.ejogrb.2016.03.026.

Hunskaar S, Lose G, Sykes D, Voss S. The prevalence of uri-
nary incontinence in women in four European countries. BJU Int.
2004;93(3):324-30.

@ Springer

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Long Y, Yao DS, Pan XW, Ou TY. Clinical efficacy and safety
of nerve-sparing radical hysterectomy for cervical cancer: a sys-
tematic review and meta-analysis. PLoS ONE. 2014;9(4):e94116.
https://doi.org/10.1371/journal.pone.0094116.

Pieterse QD, Kenter GG, Maas CP, de Kroon CD, Creutzberg
CL, Trimbos JB, Ter Kuile MM. Self-reported sexual, bowel and
bladder function in cervical cancer patients following different
treatment modalities: longitudinal prospective cohort study. Int J
Gynecolog Cancer. 2013;23(9):1717-25. https://doi.org/10.1097/
IGC.0b013e3182a80a65.

Plotti F, Terranova C, Capriglione S, Crispino S, Li Pomi A, de
Cicco NC, Montera R, Panici PB, Angioli R, Scaletta G. Assess-
ment of quality of life and urinary and sexual function after radi-
cal hysterectomy in long-term cervical cancer survivors. Int J
Gynecolog Cancer. 2018;28(4):818-23. https://doi.org/10.1097/
1GC.0000000000001239.

Bergmark K, Avall-Lundqvist E, Dickman PW, Henningsohn L,
Steineck G. Patient-rating of distressful symptoms after treat-
ment for early cervical cancer. Acta Obstet Gynecol Scand.
2002;81(5):443-50.

Novackova M, Pastor Z, Chmel R Jr, Brtnicky T, Chmel R. Uri-
nary tract morbidity after nerve-sparing radical hysterectomy in
women with cervical cancer. Int Urogynecol J. 2020;31(5):981-7.
https://doi.org/10.1007/s00192-019-04083-9.

Duru C, Jha S, Lashen H. Urodynamic outcomes after hysterec-
tomy for benign conditions: a systematic review and meta-anal-
ysis. Obstet Gynecol Surv. 2012;67(1):45-54. https://doi.org/10.
1097/0GX.0b013e318240aa28.

Ross WT, Meister MR, Shepherd JP, Olsen MA, Lowder JL. Uti-
lization of apical vaginal support procedures at time of inpatient
hysterectomy performed for benign conditions: a national esti-
mate. Am J Obstet Gynecol. 2017;217(4):436—436. https://doi.
org/10.1016/j.ajog.2017.07.010.

Frumovitz M, Sun CC, Schover LR, Munsell MF, Jhingran A,
Wharton JT, Eifel P, Bevers TB, Levenback CF, Gershenson DM,
Bodurka DC. Quality of life and sexual functioning in cervical
cancer survivors. J Clin Oncol. 2005;23(30):7428-36. https://doi.
org/10.1200/1C0O.2004.00.3996.

Wallin E, Falconer H, Radestad AF. Sexual, bladder, bowel and
ovarian function 1 year after robot-assisted radical hysterectomy
for early-stage cervical cancer. Acta Obstet Gynecol Scand.
2019;98(11):1404-12. https://doi.org/10.1111/a0gs.13680.
Bergmark K, Avall-Lundqvist E, Dickman PW, Henningsohn
L, Steineck G. Vaginal changes and sexuality in women with a
history of cervical cancer. N Engl J] Med. 1999;340(18):1383-9.
https://doi.org/10.1056/NEJM199905063401802.

Wang X, Chen C, Liu P, Li W, Wang L, Liu Y. The morbidity
of sexual dysfunction of 125 Chinese women following different
types of radical hysterectomy for gynaecological malignancies.
Arch Gynecol Obstet. 2018;297(2):459-66. https://doi.org/10.
1007/500404-017-4625-0.

Sowa E, Kuhnt S, Hinz A, Schroder C, Deutsch T, Geue K.
Postoperative health-related quality of life of cervical cancer
patients—a comparison between the Wertheim-Meigs operation
and Total Mesometrial Resection (TMMR). Geburtshilfe Frauen-
heilkd. 2014;74(7):670-6. https://doi.org/10.1055/s-0034-13686
00.

Baessler K, O’Neill SM, Maher CF, Battistutta D (2008) An inter-
viewer-administered validated female pelvic floor questionnaire
for community-based research. Menopause. 2008;15(5):973-7.
https://doi.org/10.1097/gme.0b013e3181671b89

Metz M, Junginger B, Henrich W, Baessler K. Development and
validation of a questionnaire for the assessment of pelvic floor
disorders and their risk factors during pregnancy and post partum.
Geburtshilfe Frauenheilkd. 2017;77(4):358-65. https://doi.org/10.
1055/5-0043-102693.


https://doi.org/10.1016/S0029-7844(96)00307-9
https://doi.org/10.1016/S0029-7844(96)00307-9
https://doi.org/10.1016/j.bpobgyn.2004.12.001
https://doi.org/10.1016/j.bpobgyn.2004.12.001
https://doi.org/10.1016/j.gyobfe.2009.12.009
https://doi.org/10.1016/j.gyobfe.2009.12.009
https://doi.org/10.1016/j.ejca.2019.05.016
https://doi.org/10.1016/S1470-2045(09)70100-7
https://doi.org/10.1016/S1470-2045(09)70100-7
https://doi.org/10.1016/j.ygyno.2015.07.010
https://doi.org/10.1097/IGC.0000000000001045
https://doi.org/10.1055/s-0031-1271544
https://doi.org/10.1055/s-0031-1271544
https://doi.org/10.1007/s00192-009-0997-4
https://doi.org/10.1007/s00192-018-3724-1
https://doi.org/10.1016/j.ejogrb.2016.03.026
https://doi.org/10.1016/j.ejogrb.2016.03.026
https://doi.org/10.1371/journal.pone.0094116
https://doi.org/10.1097/IGC.0b013e3182a80a65
https://doi.org/10.1097/IGC.0b013e3182a80a65
https://doi.org/10.1097/IGC.0000000000001239
https://doi.org/10.1097/IGC.0000000000001239
https://doi.org/10.1007/s00192-019-04083-9
https://doi.org/10.1097/OGX.0b013e318240aa28
https://doi.org/10.1097/OGX.0b013e318240aa28
https://doi.org/10.1016/j.ajog.2017.07.010
https://doi.org/10.1016/j.ajog.2017.07.010
https://doi.org/10.1200/JCO.2004.00.3996
https://doi.org/10.1200/JCO.2004.00.3996
https://doi.org/10.1111/aogs.13680
https://doi.org/10.1056/NEJM199905063401802
https://doi.org/10.1007/s00404-017-4625-0
https://doi.org/10.1007/s00404-017-4625-0
https://doi.org/10.1055/s-0034-1368600
https://doi.org/10.1055/s-0034-1368600
https://doi.org/10.1097/gme.0b013e3181671b89
https://doi.org/10.1055/s-0043-102693
https://doi.org/10.1055/s-0043-102693

Clinical and Translational Oncology (2021) 23:2335-2343 2343

40. Muallem MZ, Diab Y, Sehouli J, Fujii S. Nerve-sparing radi- Publisher’s Note Springer Nature remains neutral with regard to
cal hysterectomy: steps to standardize surgical technique. Int J jurisdictional claims in published maps and institutional affiliations.
Gynecolog Cancer. 2019;29(7):1203-8. https://doi.org/10.1136/
1jgc-2019-000410.

@ Springer


https://doi.org/10.1136/ijgc-2019-000410
https://doi.org/10.1136/ijgc-2019-000410

	Sexual, bladder and bowel function following different minimally invasive techniques of radical hysterectomy in patients with early-stage cervical cancer
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Results
	Discussion
	Strengths and weaknesses

	Conclusions
	Acknowledgements 
	References




