
Abstract
!

Introduction: The present study compares for the
first time the standard therapy for cervical cancer
in FIGO-stages IB‑IIB, radical hysterectomy ac-
cording to the Wertheim-Meigs operation, with
the newly developed, nerve-sparing surgical
technique, total mesometrial resection (TMMR)
with regard to postoperative, health-related qual-
ity of life.
Method: In the framework of a multicentre, ret-
rospective cohort study a total of 110 cervical
cancer patients were interviewed once by means
of the European Organisation for Research and
Treatment of Cancer Quality of Life Questionnaire
(EORTC QLQ‑C30) and the cervical cancer module
(EORTC QLQ-CX24). The influence of the surgical
methodwas investigated by analysis of covariance
under control of age and the time elapsed be-
tween treatment and interview.
Results: An influence of the therapeutic method
was demonstrated in the EORTC scales physical
function (p = 0.047), role function (p = 0.016), fa-
tigue (p = 0.028), pain (p = 0.018), shortness of
breath (p = 0.034), lack of appetite (p = 0.006) and
diarrhoea (p = 0.012) in favour of the 74 women
treated by TMMR. With regard to cognitive, emo-
tional and social functioning as well as cervical
cancer-specific symptoms, no significant differ-
ences between the therapy groups were found.
Conclusion: The findings presented in this study
suggest a superiority of TMMR in comparison to
the previously employed radical hysterectomy ac-
cording to Wertheim-Meigs with regard to the
postoperative quality of life, especially in the
fields of physical activity and fatigue. This needs
to be validated in the course of prospective,multi-
centre studies. In addition, it must be clarified as
to what extent the found effects are, in particular,
due to the omission of an additional radiotherapy.

Zusammenfassung
!

Einleitung: Die vorliegende Studie vergleicht
erstmals die Standardtherapie des Zervixkarzi-
noms der FIGO-Stadien IB–IIB, die radikale Hys-
terektomie nach Wertheim-Meigs-Operation,
mit der neu entwickelten nervenschonenden
Operationstechnik, der totalen mesometrialen
Resektion (TMMR) hinsichtlich der postoperati-
ven gesundheitsbezogenen Lebensqualität.
Methode: Im Rahmen einer multizentrischen, re-
trospektiven Kohortenstudie wurden insgesamt
110 Zervixkarzinompatientinnen postoperativ
einmalig mit dem European Organisation for Re-
search and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ‑C30) und dem Zervix-
karzinom-Modul (EORTC QLQ-CX24) befragt. Der
Einfluss der Operationsmethode wurde mittels
Kovarianzanalysen unter Kontrolle des Lebens-
alters und der vergangenen Zeit zwischen Thera-
pie und Interview untersucht.
Ergebnisse: Es zeigte sich ein Einfluss der Thera-
piemethode in den EORTC-Skalen körperliche
Funktion (p = 0,047), Rollenfunktion (p = 0,016),
Fatigue (p = 0,028), Schmerzen (p = 0,018), Kurz-
atmigkeit (p = 0,034), Appetitlosigkeit (p = 0,006)
und Diarrhö (p = 0,012) zugunsten der 74 TMMR-
behandelten Frauen. Bezüglich der kognitiven,
emotionalen und sozialen Funktionsfähigkeit so-
wie zervixkarzinomspezifischer Symptome wur-
den keine signifikanten Unterschiede zwischen
den Therapiegruppen gefunden.
Schlussfolgerung: Die vorliegenden Befunde le-
gen eine Überlegenheit der TMMR im Vergleich
zur bisherigen radikalen Hysterektomie nach
Wertheim-Meigs bezüglich der postoperativen
Lebensqualität, insbesondere im körperlichen Be-
reich und der Fatigue, nahe. Dies sollte im Rah-
men von prospektiven, multizentrischen Studien
verifiziert werden. Zudem sollte geklärt werden,
inwieweit die gefundenen Effekte insbesondere
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auf den Verzicht einer zusätzlichen Strahlentherapie zurück-
zuführen sind.

671Original Article
Introduction
!

Worldwide, cervical cancer is the third most frequent cancer dis-
ease in women. In Germany it is the third most frequent genital
cancer in women. In 2008 the age-standardised incidence was
9.5 per 100000 citizens. The 5-year survival rate was 65% and
the average age at disease onset was about 52 years, i.e., marked-
ly lower than the average age for the onset of cancer in general in
women [1,2]. For the occurrence of cervical cancer a prior infec-
tion with a high-risk subtype of human papilloma virus (HPV) is
necessary [3]. SinceMarch 2007 vaccination against the HPV sub-
types 16 and 18 is recommended in Germany for females aged
between 12 and 17 years [4]. The early detection of cervical can-
cer has been a component of guidelines for cancer screening for
many years and should now be further developed into an organ-
ised screening programme [5].
Depending on the FIGO stage and other factors such as general
condition, personal plans for life and a desire to have children,
treatment of cervical cancer follows the German S2 guidelines
[6]. In FIGO stages IB–IIB the standard treatment comprises radi-
cal hysterectomy (RH) according toWertheim-Meigs with, if nec-
essary, subsequent radiotherapy or with postoperative radioche-
motherapy [7]. In a survey of Germany gynaecological depart-
ments 71.5% reported use of the operation according to Wert-
heim-Meigs [8]. In the meantime, however, beside the standard
surgical methods, there are also various nerve-sparing proce-
dures such as, e.g., total mesometrial resection. TMMRwas devel-
oped byMichael Höckel and colleagues at the University Hospital
Leipzig for the stages FIGO IB, IIA and selected IIB patients with
the objective of better tumour control simultaneously with lower
traumatisation of the female pelvis. The foundation for this surgi-
cal technique consists in a new concept of female anatomy based
on studies of embryonic and foetal development, hypotheses re-
garding the spread of tumour cells and knowledge from other
nerve-sparing operation techniques. The main principle of this
surgical method is extirpation of the tumour-bearing compart-
ment [9,10]. This therapy is supposedly associated with a suffi-
cient radicality so that, in spite of histopathological risk factors,
the otherwise usually employed radiotherapy with its further
considerable bodily impairments can be omitted [10]. As a new,
nerve-sparing procedure TMMR is comparable with the standard
procedures regarding survival and recurrence rates while, at the
same time, having a lower treatment-related morbidity. Thus, in
a recent prospective study involving 212 women in FIGO stages
IB–IIB who had undergone a TMMR operation, the 5-year proba-
bility of survival was 96% [10].
Beside efforts to improve the treatment procedure with regard to
survival, increasing attention is also being paid to the quality of
life and its improvement after treatment for cervical cancer. Be-
cause of the relatively young age of the patients with cervical
cancer and the relatively good prognosis, many of the afflicted
women can look forward to a long lifetime. This makes it all the
more important to keep therapy-related side effects and impair-
ments in quality of life as low as possible. This is also because
physical impairments can arise years after the therapy for cervi-
cal cancer [11]. In particular, disorders of bladder and intestinal
function, the lymph system and sexual dysfunctions have been
reported [11–15]. Some studies have described particularly se-
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vere impairments in quality of life after radiotherapy or, respec-
tively, the combination of radical hysterectomy and radiotherapy
[16,17]. Two studies have shown that those patients who under-
went a radical hysterectomy suffered less form diarrhoea than
those patients who had undergone an additional or an exclusive
radiotherapy [18,19]. Regarding the short- and long-term com-
plications of therapy it is assumed that the treatment-related
morbidities of several radical types of therapy are cumulative
[20]. Review articles on nerve-sparing surgical procedures came
to the conclusion that these types of therapy appear, in principle,
to have a positive impact on the postoperative medical complica-
tions [21–23]. Thus, in prospective studies on the early and late
complications of TMMR, 62% of the TMMR patients had no com-
plications, 35% had 1st degree complications and 9% had 2nd de-
gree complications of the gastrointestinal tract, the urinary tract,
the vascular system, the skin and the peripheral nerves. No pa-
tient experienced complications of the 3rd or 4th degree [10].
Studies comparing the quality of life after nerve-sparing surgical
methods with that after other treatment methods are as yet
rather rare and the results are not consistent. Thus Ditto et al.
[24] in a study concerning the impact of a nerve-sparing opera-
tion [25,26] with 2 radicality stages on the quality of life of cervi-
cal cancer patients could not find any relevant differences. Wu
and colleagues [27], on the other hand, investigated the effects
of the nerve-sparing operation according to Fujii [28,29] in com-
parison to those of the standard radical hysterectomy and did in-
deed find significant differences in the quality of life in favour of
the nerve-sparing operation between the two treatment groups.
In the present article, for the first time, the standard therapy for
cervical cancer of FIGO stages IB‑IIB, namely radical hysterec-
tomy according to Wertheim-Meigs, is compared with the newly
developed nerve-sparing surgical technique, TMMR, regarding
postoperative health-related quality of life.
Methods
!

Study design
This is a multicentre, retrospective cohort study with an explora-
tive character. The data of this cross-sectional investigation were
gathered from a consecutive patient sample with the help of a
standardised questionnaire.

Data collection
This study was undertaken as cooperation between the gynaeco-
logical departments of the University Hospital Leipzig, the Mu-
nicipal Hospital St. George in Leipzig and a joint practice in
Zwickau. Thus, all cervical cancer patients of Leipzig University
Hospital who underwent a TMMR procedure in the period from
1999 to 2005 andwho attended follow-up examinations were in-
formed about the study. Accordingly, the TMMR data were gath-
ered from a single centre. Recruitment of the cervical cancer pa-
tients who underwent a radical hysterectomy (RH) was from the
St. Georg Hospital in Leipzig and the Paracelsus clinic in Zwickau.
For this the surgical books and patient records were searched for
all patients who were treated in this way at the St. George Hospi-
tal Leipzig in the period from1999 to 2005 and in the joint prac-
tice in Zwickau in the period from 2000 to 2006.
ostoperative Health-Related Quality… Geburtsh Frauenheilk 2014; 74: 670–676



Table 1 Sociodemographic andmedical description of the study populations.

TMMR

patients

(n = 74)

RH

patients

(n = 36)

Test for

group dif-

ferences

Sociodemographic details

Age mean 44.6
years
(SD 10.0)

mean 54.8
years
(SD 14.7)

p < 0.001

" Age range 30–70
years

30–85
years

Partnership 63 (85.1%) 23 (63.9%) p = 0.011

Own children 67 (90.5%) 33 (91.7%) p = 1.000

Stratification index
" Lower class 3 (4.5%) 3 (9.7%) p = 0.534
" Middle class 58 (77.6%) 26 (71.0%)
" Upper class 13 (17.9%) 7 (19.4%)

Medical details

Diagnosis
" Squamous cell carcinoma 52 (70.3%) 21 (58.3%) p = 0.004
" Adenocarcinoma 18 (24.3%) 5 (13.9%)
" Cervical cancer not

exactly defined
4 (5.4%) 10 (27.8%)

Tumour stage
" FIGO I 56 (75.7%) 29 (80.6%) p = 0.870
" FIGO II 17 (23.0%) 7 (19.4%)
" not applicable, recurrence 1 (1.4%) 0 (0%)

Therapy in addition to operation
" None 60 (81.1%) 19 (52.8%) p < 0.001
" Chemotherapy 14 (18.9%) 0 (0%)
" Radio- and chemotherapy 0 (0%) 6 (16.7%)
" Radiotherapy 0 (0%) 11 (30.6%)

Menopausal status
" Premenopausal 14 (19.2%) 7 (19.4%) p = 0.002
" Postmenopausal
" Menopause induced

by treatment

14 (19,2%)
45 (61.6%)

18 (50.0%)
11 (30.6%)

Time point of Therapy
(time elapsed between therapy
and interview)

29.51
months
(SD 18,18)

41.14
months
(SD 25.92)

p = 0.019

SD = standard deviation
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Those women were enrolled in the study who had been treated
for cervical cancer in the FIGO stages IB–IIB by means of TMMR
or radical hysterectomy and who gave their written informed
consent. Exclusion criteria were age less than 18 years and insuf-
ficient knowledge of the German language. The data were col-
lected postoperatively in the course of an interview or, respec-
tively, by means of a questionnaire and subsequent telephone
calls. In the follow-up examinations, the women were personally
asked to participate in the study. Data were collected in the peri-
od from April 2005 to April 2007.

Instruments
The sociodemographic data collected included the variables date
of birth, partnership status, children, educational level, profes-
sional status and net household income. The clinically relevant
data such as diagnosis, FIGO stage, grading (G), lymphatic vessel
und venous incursions (L, V), menopausal status, therapeutic
procedures as well as date of treatment were extracted from the
patient records.
The questionnaire EORTC QLQ‑C30 (The European Organisation
for Research and Treatment of Cancer Quality-of-Life Question-
naire) was used for assessment of the health-related quality of
life since it was especially conceived for oncological patients.
The 30 items can be summarised to form scales: 5 function scales
(physical, emotional, social, cognitive and role function), 3 symp-
tom scales (fatigue, pain, nausea and vomiting), 1 scale for overall
quality of life and, in addition, diverse single items (dyspnoea,
lack of appetite, sleeping disorders, constipation, diarrhoea and
financial problems). In each scale 0–100 points can be achieved
whereby higher point numbers on the five function scales and
the general quality of life scale are indicative of a better function,
whereas high point numbers in the symptom-oriented scales and
items point to more highly pronounced symptoms. The EORTC
QLQ‑C30 is a reliable and valid measurement tool [30] and is
often employed in clinical trials.
In order to collect disease-specific and treatment-specific aspects
of the quality of life of cervical cancer patients, the EORTC QLQ-
CX24 (The European Organisation for Research and Treatment of
Cancer Quality-of-Life Questionnaire Cervical Cancer Module)
with its 24 items was used. This additional module to the EORTC
QLQ‑C30 contains three multi-item scales (body image, sexual
and vaginal function), symptom experience from the vaginal,
gastrointestinal and urological fields as well as six single item
scales. The higher the number of points (range 0–100) the stron-
ger are the symptoms pronounced or, respectively, the poorer is
the sexual vaginal function. Sole exceptions are the items positive
sexual responsiveness and sexual activity, for which a higher
number of points is indicative of better functioning in these
fields. The EORTC QLQ-CX24 possesses a good internal consis-
tency with a Cronbachʼs alpha in the range 0.72–0.87 [31,32].

Evaluation
SPSS 18.0 was employed for the statistical analyses. The data
were also evaluated descriptively (absolute and percent frequen-
cies, mean values, standard deviations) and subsequently
checked for statistically relevant differences between the study
groups. For this the χ2 test or, respectively Fisherʼs exact test for
categorical variables, the Mann-Whitney U test for not normally
distributed variables and the t test for normally distributed vari-
ables were employed. With the help of covariance analyses, mean
value differences between the study groups were examined
under consideration of the confounders “age at interview” and
Sowa E et al. Postoperative Health-Related Quality… Geburtsh Frauenheilk 2014; 7
“time elapsed between treatment and interview”. All statistical
tests were two-sided and the significance level was set at p < 0.05.
Results
!

Description of the study population
Of the 141 patients who received a written invitation or, respec-
tively, were personally approached (110 from Leipzig University
hospital), 118 fulfilled the inclusion criteria. 20 patients received
other treatments in place of TMMR or RH and in three patients
the FIGO stage was higher than II. Of these 118 women, six re-
fused to participate in the study, one woman had an insufficient
knowledge of German and one patient was excluded due to in-
sufficient data in her clinical record. Finally 110 patients were en-
rolled in the study (response rate 94%). The final sample popula-
tion consisted of 74 patients who had undergone TMMR treat-
ment and 36 patients who had had a radical hysterectomy. Char-
acteristic data of the study population are given in l" Table 1.
The average age was 44.6 years for the TMMR group and 54.8
years for the RH group (p = 0.001). Patients in the TMMR groups
were living with a partner more frequently than those in the RH
4: 670–676



Table 2 Quality of life of the study populations and calculated analyses of covariance.

TMMR patients

(n = 74)

RH patients

(n = 36)

Analyses of covariance

Therapy group

(TMMR vs. RH)

Age Time of therapy

Mean SD Mean SD p value Eta² p value Eta² p value Eta²

EORTC QLQ‑C30

Quality of life overall 74.44 17.84 71.81 21.52 0.568 0.003 0.374 0.008 0.180 0.017

Physical function 89.05 12.47 80.37 18.02 0.047* 0.037 0.002* 0.086 0.086 0.028

Role function 84.57 21.84 78.24 28.67 0.016* 0.054 0.442 0.006 0.004* 0,077

Emotional function 74.22 25.51 70.37 25.47 0.206 0.015 0.522 0.004 0.141 0.020

Cognitive function 90.31 21.90 87.04 23.94 0.475 0.005 0.958 0.001 0.696 0.001

Social function 87.39 24.18 85.19 22.46 0.215 0.014 0.079 0.029 0.508 0.004

Fatigue 22.67 23.22 31.64 29.24 0.028* 0.045 0.983 0.001 0.010* 0.060

Nausea 3.60 9.66 4.63 17.64 0.661 0.002 0.477 0.005 0.145 0.020

Pain 12.84 25.06 26.85 34.57 0.018* 0.052 0.656 0.002 0.125 0.022

Shortness of breath 6.76 19.88 14.29 24.64 0.034* 0.042 0.735 0.001 0.074 0.030

Sleep disorders 28.38 36.07 36.11 35.07 0.754 0.001 0.074 0.030 0.891 0.001

Lack of appetite 4.05 14.55 13.89 28.03 0.006* 0.070 0.739 0.001 0.054 0.035

Constipation 7.21 20.10 12.04 26.61 0.584 0.003 0.376 0.007 0.765 0.001

Diarrhoea 2.7 13.24 14.29 28.34 0.012* 0.058 0.656 0.002 0.722 0.001

Financial problems 16.67 31.82 20.37 33.12 0.270 0.011 0.491 0.004 0.167 0.018

EORTC QLQ-CX24

Symptom experience 8.31 15.11 9.60 11.49 0.643 0.002 0.684 0.002 0.697 0.001

Body image 17.12 24.20 16.05 26.08 0.271 0.011 0.055 0.034 0.018* 0.052

Sexual function 22.18 25.32 18.85 23.19 0.193 0.022 0.258 0.016 0.122 0.030

Lymph oedema 28.83 37.15 27.78 36.07 0.665 0.002 0.224 0.014 0.516 0.004

Peripheral neuropathy 18.92 29.75 19.05 32.63 0.960 0.001 0.985 0.001 0.748 0.001

Menopausal symptoms 30.63 32.99 26.85 37.22 0.752 0.001 0.547 0.003 0.095 0.026

Fear of painful intercourse 24.76 37.08 15.05 30.84 0.549 0.004 0.449 0.006 0.408 0.007

Sexual activity 40.83 30.46 31.10 30.95 0.730 0.001 0.001*** 0.167 0.130 0.021

Positive sex. responsiveness 70.18 28.65 73,91 30.08 0.460 0.007 0.192 0.022 0.660 0.003

* SD = standard deviation; Eta2 = effect strength; p value: < 0.05; ** p value < 0.01; ***p value < 0.001
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group (p = 0.011). With regard to own children and stratification
index, there were no differences between the groups.
The histological diagnosis for more than half of the women was
squamous cell carcinoma of the uterine cervix; one in five wom-
en had an adenocarcinoma. With regard to FIGO stages, at least
for stage I and the appearance of a recurrence, there were no sig-
nificant differences between the two groups. Concerning meno-
pausal status it was found that more participants in the TMMR
group were in menopause induced by treatment while in the RH
group more women were in a postmenopausal state (p = 0.002).
Markedly more patients of the RH group received a neoadju-
vant/adjuvant radiotherapy or, respectively a combined chemo-
and radiotherapy (p = 0.001). The investigated groups differed
significantly in the mean value of the time elapsed between sur-
gical therapy and interview (p = 0.019). Here, the TMMR group
experienced a shorter time between therapy and interview than
the RH group.

Quality of life
For the function scales of the EORTC QLQ‑C30 (l" Table 2), it is
seen that the mean values in both groups were always more than
70 points and thus indicative of a relatively good quality of life in
these areas. The mean values in the TMMR group were, with the
exception of positive sexual responsiveness, always higher than
those of the RH group when considered descriptively. With re-
gard to the scale overall quality of life, there were no differences
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between the two study groups. Neither age at the time of inter-
view nor the time elapsed between therapy and interview had a
relevant influence on the scale overall quality of life.

Physical level
With regard to physical function (p = 0.047), fatigue (p = 0.028),
pain (p = 0.018), shortness of breath (p = 0.034), lack of appetite
(p = 0.006) and diarrhoea (p = 0.012) the quality of life in the
TMMR group was significantly better in comparison to the RH
group. For the results concerning pain and diarrhoea, the differ-
ences are of a clinically relevant order of magnitude since there
are mean value differences on more than 10 points [33].
For the symptom scales nausea, constipation, peripheral neurop-
athy, menopausal symptoms, lymph oedema and symptom expe-
rience, no significant differences in mean values could be deter-
mined. Age had a significant influence on physical function. Here,
the corresponding correlation analysis revealed a reciprocal rela-
tionship (age: r = −0.347; p = 0.001). The time elapsed between
therapy and interview had an impact on the experience of fa-
tigue. This was also an inverse relationship (fatigue: r = −0.194;
p = 0.042). For all other scales or, respectively, items no influence
of the control variables was found.

Mental level
For the scales emotional function, body image and sleeping dis-
orders, no significant differences were detected between the
ostoperative Health-Related Quality… Geburtsh Frauenheilk 2014; 74: 670–676
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study groups. With regard to the control variables, only the time
elapsed between therapy and interview had a significant influ-
ence on body image. This was again an inverse relationship
(r = −0.243; p = 0.010).

Social level
The mean value for the scale role function was statistically signif-
icantly higher in the TMMR group than that in the RH group.
There were no significant differences between the mean values
for the scales financial problems and social function for the two
groups. Examination of the control variables revealed that the
time elapsed between therapy and interview had a significant in-
fluence on the role function. This correlation was positive
(r = 0.238; p = 0.012).

Sexual level
Statistically significant group differences were not detected for
sexual vaginal function, sexual activity, fear of painful intercourse
and positive sexual responsiveness. Only age at interview had a
statistically significant influence on sexual activity. This was a re-
ciprocal relationship (r = −0.443; p = 0.001).
Discussion
!

The object of this studywas to compare the postoperative health-
related quality of life between cervical cancer patients who had
undergone treatment by two different surgical procedures (radi-
cal hysterectomy as standard therapy and TMMR as nerve-spar-
ing surgical technique).
The interviewed patients did not differ in terms of overall quality
of life. This finding is in accord with previous results that also
could not detect any relevant differences with regard to overall
quality of life between groups receiving different treatment regi-
mens [18,19,24,34].

Physical level
Most of the differences in the therapy groups were in the physical
field. Thus, physical functioning after a TMMR operation was 9
points better than that after radical hysterectomy. This can be at-
tributed to the fact that radiotherapy is generally not necessary
after TMMR. Thus, Greimel et al. [34] stated that patients not
undergoing radiotherapy reported having a higher physical func-
tioning than those patients who received radiotherapy in addi-
tion to radical hysterectomy. Analogous results were also de-
scribed by Miller et al. [35]. In contrast, however, other studies
did not detect any influence of radiotherapy on physical func-
tioning [18,19,36,37]. A further possible reason is the nerve-
sparing aspect of the treatment. In this respect the currently
available studies also could not detect any differences in physical
functioning [24,27]. The heterogeneity of the findings is possibly
due to the limited comparability of the studies. Thus, in the study
of Frumovitz et al. [36] the therapy took place 5 years earlier and
radical hysterectomies alone were compared with radiotherapy
alone. The latter also holds for the study of Hsu and co-workers
[19]. Furthermore, the authors did not give any details of the re-
sponse rate and about a possible selectivity bias of their sample
population. Korfage et al. [37] found systematic differences be-
tween responders and non-responders in their investigation
which could possibly have led to a distortion of the results.
Fatigue is a typical symptom not only of cancer patients in gener-
al but also of cervical cancer patients in particular [18,38,39]. In
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our study women who received TMMR as treatment exhibited a
lower level of fatigue symptoms than women who had under-
gone the standard operation. According to a review by Jereczek-
Fossa [40] fatigue is a frequent symptom of radiotherapy. With
regard to therapy for cervical cancer, an influence of the type of
treatment with regard to fatigue could not be demonstrated with
sufficient certainty [18,19,34]. The mean value for the symptom
pain was, in our study, two-times higher in the standard treat-
ment group than in the TMMR group. This observed difference
may be due to the fact that some of the patients in the RH group
also received an additional radiotherapy. Thus Greimel et al. [34]
reported significantly higher pain values for patients who re-
ceived an adjuvant radiotherapy in comparison to those women
who were not irradiated. The study by Hsu et al. [19] revealed
that cervical cancer patients who received radiotherapy suffered
significantly more frequently from abdominal pain than did sur-
gically treated patients. On the other hand, other authors did not
find any influence of the therapeutic regimen on the occurrence
of pain [18,37]. Womenwho had undergone the standard opera-
tion suffered significantly more often from diarrhoea than did
patients in the TMMR group. Previous studies support the finding
that especially cervical cancer patients who had received radio-
therapy subsequently suffer more frequently from diarrhoea [19,
41]. Thus, in the study by Hsu et al. [19], 43.2% of the irradiated
patients reported this symptomatology as compared to merely
6.6% patients of the surgically treated patients. Only Greimel et
al. [34] could not find any difference regarding diarrhoea be-
tween the investigated therapy groups.
With regard to the symptoms shortness of breath and lack of ap-
petite, significant mean value differences between the two inves-
tigated groups were found in favour of the TMMR group. From a
pathophysiological viewpoint these results are at first difficult to
attribute to an influence of radiotherapy or the surgical tech-
nique. Except for the study by Greimel et al. [34], which also
failed to provide an explanation for the respective results, as yet
no study has found a significant influence of either radiotherapy
or the nerve-sparing surgical method on the symptoms short-
ness of breath and lack of appetite [18,19,24].

Mental level
Like most of the previous research works [19,24,34,35,37] the
present study did not uncover any differences between the vari-
ous therapy groups with regard to emotional function, sleeping
disorders and impairments of body image.

Social level
Whereas the women who had had a TMMR operation estimated
the role function better than did the women who received the
standard therapy, no differences with regard to social function
and financial problems could be found between the therapy
groups. Wu et al. [27] also demonstrated that cervical cancer pa-
tients who had undergone a nerve-sparing operation could pur-
sue their activities of daily life better than those womenwho had
received the standard therapy. Other studies, in contrast, did not
find any influence of therapy in the social field [18,19,37].

Sexual level
In the field of sexuality no significant differences between the
two therapy groups were detected. However, the data in this as-
pect are inconsistent. Some studies came to the conclusion that
radiotherapy may have a negative impact on sexuality [15,22,
34,37,42]. And there are also hints that the nerve-sparing opera-
4: 670–676
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tion can have a positive influence with regard to sexuality [43,
44]. One reason for the discrepancy between these two plausible
hypotheses and the present results could be the small sizes of the
groups which resulted due to the complete absence of sexual ac-
tivity in many of the women (TMMR: n = 59; RH: n = 23). In addi-
tion many more than half of the women in the RH groups did not
receive radiotherapy. More scientifically based research is neces-
sary to provide evidence for this point.

Limitations
Even when the validity of a retrospective explorative cross-sec-
tional study is limited, it must be mentioned that with this study
the quality of life of cervical cancer patients operated with the
nerve-sparing TMMR procedure and with the standard method
has been compared for the first time. Asmethodological criticisms
it must be stated that structural comparability of the two treat-
mentgroupswith regard to relevant characteristics (e.g., agemen-
opausal status) was not completely realised. On account of the
sample sizes not all possible influencing factors in which the two
groups differed could be checked in the statistical analyses. Also,
even with subgroup analyses no meaningful results about the
variable forms in the two groups can be expected due to the small
number of cases. The influence of the variables age and time
elapsed between therapy and interview, however, could be taken
into consideration in the multivariate analyses. A further limita-
tion arises from the relationship with the investigated sample
sizes on account of the relatively low incidence and the resulting
treatment numbers for cervical cancer. An adequate power of at
least 80% was obtained here merely for the detection of medium
to large effects. Those results for which no differences between
the investigated therapeutic methods were postulated must be
interpreted with due caution. Finally, it must be noted that on ac-
count of the explorative character of the investigation an adjust-
ment of the alpha level with regard to alpha error accumulation
in the course of multiple testing had to be omitted.
The present findings are suggestive of a comparable or, respec-
tively, in some fields better quality of life for cervical cancer pa-
tients after TMMR treatment in comparison to patients who
underwent a radical hysterectomy. A superiority of TMMR in
comparison to the current standard therapy with regard to the
areas postoperative physical functioning and role function con-
cerning the symptoms fatigue, pain, dyspnoea, lack of appetite
and diarrhoea was demonstrated. These results may be inter-
preted as a suggestion that a nerve-sparing operation and the
possibility to do without an additional radiotherapy have a posi-
tive impact on the quality of life for the women. This must be
verified in future studies and robust results must be obtained in
the field of postoperative quality of life for cervical cancer pa-
tients in dependence on the various therapeutic methods. The in-
fluence of nerve-sparing surgical methods such as TMMR is of
particular interest in this context.
Conclusions for the Practitioner
!

The TMMR operation is a new, nerve-sparing procedure for cervi-
cal cancer patients by which, according to the available data and
with appropriate informed consent of the patient, an additional
radiotherapy can be omitted. The results of our explorative study
on the quality of life are suggestive of a superiority of TMMR in
comparison to the current standard procedure of radical hyster-
ectomy according to Wertheim-Meigs, especially in the physical
Sowa E et al. P
fields and fatigue. However these results still require further con-
firmation.
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