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Abstract

Background: The majority of cervical cancer survivors are young or middle-aged women
who will live many years with their treatment-induced sequelae. The effects of preoperative
brachytherapy are unclear and treatment traditions vary — in Sweden and internationally. The
relative occurrence of long-term distressful symptoms related to different treatments and the
extent to which the women want to trade off optimal survival chances are not known.
Methods: The effects of radical hysterectomy were studied in a comparison with population
controls, and the effects of additional brachytherapy could be studied due to various treatment
policies at different centres. We used an anonymous postal questionnaire, studying the nature,
occurrence and intensity of the symptoms and, separately, the corresponding symptom-
induced distress.

Results: We obtained information from 256 of 332 (77%) cervical cancer survivors and 350
of 495 (72%) population controls. Radical hysterectomy alone caused insufficient lubrication
(relative risk [RR] 2.8 as compared to controls), reduced genital swelling at arousal (RR 1.5),
reduced vaginal length (RR 6.1) and vaginal elasticity (RR 7.1), dyspareunia (RR 4.4),
straining to void (RR 21.8), lymphoedema (RR 8.1) and distress from vaginal changes (RR
3.0). The addition of preoperative brachytherapy yielded RR 3.1 for defecation urgency, RR
8.5 for frequent nocturia and RR 1.6 for moderate and severe anxiety, but no excess risk
concerning vaginal changes. The addition of external radiotherapy yielded, e.g., RR 13.1 for
frequent nocturia and RR 4.8 for frequent defecation. A history of sexual abuse and cervical
cancer gave RR 30.0 for superficial dyspareunia as compared to population controls with no
history of sexual abuse. The majority of women were not prepared to forgo brachytherapy
(even at a possible risk of 1% decreased survival) to avoid its long-term side effects.
Conclusion: Sexual dysfunction is the most distressful symptom in cervical cancer survivors,
thus emphasising efforts to avoid it and interventions to relieve it. The excess risk of
distressful treatment-induced symptoms from preoperative brachytherapy is low, if any, and
the majority of women prioritise optimal survival over freedom from treatment-induced
symptoms. To meet the needs of women with early cervical cancer, a valid (randomised)
study of the effects of preoperative brachytherapy is warranted. The long-term situation for
cervical cancer survivors can be improved by clinical application of the data from this and
other studies, and a number of areas for future research that may better the situation even
more have been specified.

Key words: cervical cancer, sexual dysfunction, distressful symptoms, lymphoedema, radical
hysterectomy, brachytherapy, sexual abuse, trade-off, epidemiology
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Introduction

Today the majority of women with cervical cancer in developed countries survive.
Women of all ages develop cervical cancer, but the majority are young or middle-aged. They
will live many years with their long-term treatment-induced symptoms. The aim of cancer
treatment is often maximal survival with minimal morbidity. Morbidity after treatment must
be measured with the same care as tumour control. It is reasonable to make a concerted effort
to minimise the side effects, prepare the women for unavoidable sequelae and treat these

conditions with early intervention and rehabilitation.

Incidence

Cervical cancer is the third most prevalent cancer and one of the leading causes of
death from cancer among women worldwide. Some 500,000 new cases are diagnosed and
200,000 deaths are registered every year.' In Sweden, the incidence rate has declined annually
by 1.8% during the last 20 years as a result of organised Papanicolaou (Pap) smear screening,
which was fully introduced in the mid-1970s. The age-adjusted incidence rate in Sweden is
8.9 per 100.000 (450 new cases 1999).> The incidence rate in 1965 was 25 per 100,000 and
the majority of cases were diagnosed in advanced stages. Today the majority of new cervical
cancer cases are diagnosed in middle-aged women with early-stage disease. The mean age at
diagnosis is 50 years; the majority are in the age group 40-49 years, while 25% are younger
than 40.>?

Aetiology and Prevention

The development of cervical cancer is associated with persistent human papilloma virus
(HPV)*® and thus with sexual behaviour.”® The HPV type among certain individuals might
have a varying oncogenic potential for influencing carcinogenic development,” which might

11,12
Most cases of

be modified by other factors, such as hostfactors'® and sexual activity.
cervical cancer are theoretically preventable with present-day knowledge. Organised Pap
smear screening, efforts to avoid HPV infection and possibly other genital infections (by
education in condom use) and the development of HPV vaccines™ would reduce the cervical

cancer incidence.
Clinical Signs, Diagnosis and Staging
The uterine cervix constitutes the distal portion of the uterus and projects through the

vaginal vault. Women with early-stage cervical cancer often show no clinical signs and in

these cases the disease is found at routine gynaecological examination or at Pap smear



screening. When present, the clinical signs are usually postcoital bleeding, intermenstrual
bleeding or vaginal discharge. Cancer of the uterine cervix is generally manifested by
superficial ulceration, an exophytic tumour or infiltration of the endocervix. The diagnosis is

based on histological specimens (biopsy) and staging is based on a clinical evaluation (Table

.}

Table 1 Clinical stages of cervical cancer, as defined by FIGO®

| Stage Definition
Stage I Carcinoma strictly confined to the cervix (extension to the
corpus should be disregarded).
Stage 1A Microinvasive carcinoma (early stromal invasion).

Stage IA1: Measured invasion of the stroma no greater than 3 mm in

depth and no wider than 7 mm in diameter. Stage IA2: Measured

invasion of stroma greater than 3 mm but no greater than 5 mm in

depth and no wider than 7 mm in diameter.

All other cases of stage L.

Stage IB1: <4cm. Stage [B2: > 4cm.

Stage 11 The carcinoma extends beyond the cervix, but has not
extended to the pelvic wall. The carcinoma involves the
vagina, but not the lower third.

Stage IB

Stage ITA No obvious parametrial involvement.
Stage 1B Obvious parametrial involvement.
Stage IIT The carcinoma has extended on to the pelvic wall. On

rectal examination, there is no cancer-free space between
the tumour and the pelvic wall. The tumour involves the
lower third of the vagina. Hydronephrosis or non-
functioning kidney unless known other origin.

Stage IIIA No extension on to the pelvic wall, but involvement of the
lower third of the vagina.
Stage I11B Extension on to the pelvic wall or hydronephrosis.
Stage IV The carcinoma has extended beyond the true pelvis or has
clinically involved the mucosa of the bladder or rectum.
Stage IVA Spread of the growth to adjacent organs.
Stage IVB Spread to distant organs.

The histological types are most frequently squamous cell carcinoma (80-90%), followed

by adenocarcinoma (10-20%) and adenosquamous carcinoma (3-5%).’

Prognostic and Predictive Factors

The natural history of untreated cervical cancer is direct tumour growth, to loco-
regional lymph nodes (first station nodes: parametrial, internal (obturator — hypogastric),
external iliac, presacral and common iliac) and further to para-aortic nodes and distant spread

(mediastinal nodes, lungs and skeleton).’ In treated stage IB-IIA cervical cancer, metastases tc



the lymph nodes'*"

16,17

and a tumour size of over 4-6 cm are independent negative prognostic

18,19

factors. Lymph space involvement'® and depth of invasion are also candidate factors.

It is unclear if the histology® and histological grade" influence the prognosis.

Treatment: History, Development and Rationale

Surgical treatment of cervical cancer was first introduced in the second half of the 19™
century (Reis, Clark). Radical hysterectomy as the treatment for cervical cancer was
developed by Ernst Wertheim who performed his first operation in 1898.2' Surgery fell into
disrepute because of a high operative mortality and radiotherapy was favoured instead. The
development of radiotherapy as a treatment for cervical cancer started at the beginning of the
20" century after the discovery of radium by Marie Curie in 1898. With the evolution of
anaesthesia, blood transfusions and antibiotics, surgery had a renaissance; Okabayashi in
Japan in 1921, Bonney in England in 1935 and Meigs in USA in 1944 extended the radicality
of the original Wertheim hysterectomy. Meigs also suggested that Taussig’s technique of
pelvic lymph node dissection should be performed.” In radical hysterectomy, the extensive
dissection of the ureter, the bladder and rectum facilitates a more complete removal of the
parametrium and of the paracervical tissue.” > A varying portion of the upper vagina is also
removed. Preoperative intracavitary radiotherapy (brachytherapy) was introduced in the
1930s** to shrink the tumour and to destroy subclinical disease.””® The surgery performed on
healthy tissue can then be more limited when removing residual disease. Radiotherapy,

2829 1 14,16.30,31
o

intracavitary or externa is sometimes added to surgery in conformity with the

rationale that survival may be increased, although no distinct standards have been

32-34
d.

develope Local control is increased when external radiotherapy to a pelvic field is added

19,3536

when lymph node metastases are found at surgery. However, survival has not been

shown to be improved after adjuvant radiotherapy.'’>**

New — and rapidly adopted —
schedules of neoadjuvant chemoradiotherapy’’ are being developed for high-risk disease.
Radiotherapy alone, external, intracavitary, or a combination of both, is also curative in early
cervical cancer.”® Prospective randomised comparisons of radical surgery and radical

39-42

irradiation and preoperative radiation and surgery and radiotherapy alone® indicate that

the modalities are quite comparable with respect to survival in earlystage cervical cancer.*



Treatment: Swedish Conditions

The standard treatment in Sweden for women with stage IB-IIA cervical cancer has

previously been preoperative intracavitary brachytherapy followed by surgery.?’*’

However,
various treatment policies have developed in the country during the last few decades,
primarily because of concern that brachytherapy is associated with an excess risk of

4647 and with ovarian failure.*® Some of the centres have adhered to the traditional

morbidity
recommendations, while others have abandoned the preoperative treatment. This has
produced a situation in which the geographical residence of the patient, rather than the

individual judgement, determines the treatment.

Survival
Overall 5-year survival is 72% for cervical cancer.’ The compiled reported 5-year
survival is 82% for stage IB cervical cancer (node negative 91%, node positive 78%) and 71%
for stage IIA (node negative 86%, node positive 64%).> The vast majority of survivors of
cervical cancer are young or middle-aged women with a long life expectancy and,

accordingly, will live many years with the sequelae of the disease and treatment.

SHORT-TERM MORTALITY AND MORBIDITY

The operative mortality in modern series is 0-1.4%.%"' In the immediate postoperative
period, the mortality is 0-0.6%.** No reports on mortality after preoperative brachytherapy
alone have been published, but the operative mortality after the addition of preoperative
brachytherapy is 0-2.6%.”*>* The acute mortality in association with external radiotherapy is
0-1.4% (severe radiation complications, e.g. intestinal perforation, ileus, necrotising
enteritis).>>"¢

The most frequent acute morbidities after radical hysterectomy are (apart from acute
operative morbidity, such as blood loss and infections) bladder insensitivity and voiding
dysfunction, ileus, urinary fistulas (ureteral or bladder) and rectovaginal fistulas. Infections
and fistulas have been reported after preoperative brachytherapy. In association with external

radiotherapy, frequent defecations, acute enteritis and proctitis, frequent micturition, dysuria

and fistulas have been reported.



LONG-TERM FUNCTION IN CERVICAL CANCER SURVIVORS

Chronic side effects may develop either directly out of acute toxicities, or
independently, and may also develop years after the completion of cancer therapy. The reports

. s . . 45,57-60
on side effects consist either of specific symptom prevalences, side effect scales,™"

61-63 57.64

summary scores/modular questionnaires on the quality of life or global measures.

Sexual Function

Physiology: Sexual response as described by Kaplan® consists of three phases: desire,
excitement and orgasm. Vasogenic, neurogenic, hormonal and psychogenic factors are
involved in the sexual response.’® Sexual desire is probably a combination of sexual drive
(biology), motivation (psychology) and wish (social function), which influences the
evaluation of the level of, and changes in, desire. Excitement and arousal are sometimes used
synonymously. During female sexual arousal, stimulation leads to central nervous system
activation, resulting in vaginal and clitoral smooth muscle relaxation and increased vaginal
blood flow. The neural mechanisms regulating the genital functions depend on the integration
of autonomic and somatic neural circuits. The spinal reflex phenomena involve stimulatory
input through afferent fibres in the pudendal nerves and efferent stimuli through the sacral
parasympathetic fibres. This culminates in a series of vasocongestive and neuromuscular
events, which include increased clitoral and vaginal length and diameter, increased vaginal
lubrication and vaginal wall engorgement.®® Increased lubrication during sexual arousal is a
direct result of increased blood flow. A transudate originating from the subepithelial vascular
bed is passively transported onto the vaginal surface.® An elastic, mobile, and expandable
vagina,”” with a non-atrophic epithelium, a sufficiently lubricated mucosa and adequate
innervation is beneficial for a satisfactory sexual act.

Pathophysiology: The pelvic parasympathetic nerves and the pelvic plexus lie mostly
below the cardinal ligaments and in the (so-called) uterosacral ligaments, implying a risk of
nerve damage after radical hysterectomy and excision of a vaginal cuff.®® Vaginal stenosis
after radiotherapy is reported to be caused by acute radiation reactions (erythema and oedema,
leading to desquamation and ulceration, with haemorrhage and fibrin coating and, later,
adhesions), which lead to chronic damage (fibrosis and vascular insufficiency). There may be
a correlation between vaginal narrowing and the degree of pelvic fibrosis, which might
possibly influence the elasticity of the vagina.”” Radiotherapy-induced pelvic stenosis and

fibrosis with a subsequently decreased blood flow and vaginal secretion has been suggested to



result in decreased vaginal sensation and dyspareunia.”’ Surgical or radiotherapeutical
castration results in low levels of circulating oestrogens. In spontaneous menopause,
oestrogen depletion results in vaginal atrophy and vaginal dryness.”" Oestrogen depletion has
been suggested to be of importance for the amount and rapidity of lubrication,”” but this
theory has been questioned. Reduced lubrication after radiotherapy may be mediated by the
end-arterities of vaginal blood vessels and reduced vascularisation.”’ It has been suggested
that radiotherapy-induced vaginal fibrosis may make the vagina non-responsive to oral and
topical oestrogen.”* The affected sexual desire among cancer survivors may be due to a
treatment-induced decrease in sexual drive or may be a consequence of depression, sorrow,
affected self-confidence, guilt (shame), fatigue or physical impairment of sexual motivation
and wish.” Low sexual desire has been reported to be the main cause of reduced excitement
in gynaecological cancer patients.”® Another suggested reason for a reduced level of
excitement is interferences during intercourse, specifically pain.”®”’

Sexual dysfunction can be defined as the various ways in which an individual is unable
to participate in a sexual relationship as he or she would wish (WHO ICD-10). According to
AFUD’s Consensus Panel classification and definition in 1999, female sexual dysfunction
consists of four subgroups: hypoactive sexual desire disorder, sexual arousal disorder,
orgasmic disorder and sexual pain disorder.”® Sexual difficulties are reported often to appear
together with the initial symptoms of disease and continue, although with different clinical
scenarios, as attempts are made to resume sexual relations.”” Sexual dysfunction develops
early on after treatment and does not tend to resolve if left untreated.”

Previous reports: Andersen and van der Does have published a review® of sexual

dysfunction after various treatments for gynaecological malignancies (Table 2).

Table 2 Compilation of sexual dysfunction after gynaecological cancer treatment™

Decline in
“Sexual inactivity” | frequency of Sexual Dyspareunia
intercourse dysfunction
Surgery alone 20% 30% 25-40% 30%
Radiotherapy alone | 20% 40% 40-50% 25%
Combination of 15% 40% 25-50% 35%
surgery and
radiotherapy




Disrupted sexual response cycle: The sexual response cycle®® may be affected at any
stage by cervical cancer or its treatments:

Desire (Table 3): The observed prevalence of low or decreased sexual desire among
women with a history of gynaecological cancer (often mixed diagnoses in reports) after

81-84

9-50% after preoperative brachytherapy and surgery,”*® 0-53% after

81,8287

surgery is 5-34%,

10-65% after radiotherapy alone® #6850 and 8-

surgery and external radiotherapy,
54% after various treatments.”" ™ A low level of sexual desire is also common in the general
female population (prevalence 15-43%).°%® Two studies compare female cancer patients
(gynaecological or breast) and population controls and show equal levels of sexual desire.”*"

Excitement: There are some reports on reduced excitement, but only limited prevalence
data on specific symptoms, e.g. no data on genital vasocongestion and two reports of reduced
genital sensations (prevalence 16-18%).°*”* The observed prevalence of reduced excitement is
12-29% after various treatments.”’ Studies reporting reduced excitement as affected
arousability scores show a decline in arousability.’>**%°

Lubrication (Table 3): The prevalence of diminished lubrication in gynaecological
cancer patients is reported in one study after surgery (prevalence 75%),'"" in one study after
preoperative brachytherapy and surgery (17%),% in one study after surgery and external

radiotherapy (prevalence 60%),* in three studies after radiotherapy alone (20-58%)°'%%1%

104 .
There are, however, more observations

and in one study after various treatments (37%).
regarding reduced lubrication but, in these studies, scores are used and no prevalences are
available. There is one published documentation regarding reduced lubrication related to
oestrogen depletion among cervical cancer survivors: Pikin showed that 20% had reduced
lubrication after radiotherapy alone and topical oestrogen, while 35% had this condition after
radiotherapy alone and placebo cream (n=93).'"

Orgasms (Table 3): Reduced frequencies of orgasms have been observed after
preoperative brachytherapy and surgery in 5%;  after surgery and external radiotherapy in
44%.,%" after radiotherapy alone in 33-74%***1% and after various treatments in 3-29%.°"
93194 There are no studies specifically reporting orgasm frequency after radical hysterectomy
alone. Dysfunctional orgasms have been observed in 3-11% of patients after cervical cancer
therapy.'™ There are more studies on affected orgasm (function and frequency), but they

present scores without prevalences.

Dyspareunia (Table 3): The observed prevalence of dyspareunia is 10-53% after

81,82,101,104,106,107 52,85.86,107

surgery alone, 0-17% after preoperative brachytherapy and surgery,

0-67% after surgery and external radiotherapy.®'**®" 2-54% after radiotherapy alone®**¢%%



90,102-104.108 91-94

and 4-40% after various treatments.
76.109

The comparable estimate for healthy
women is 0-3%. One author (Pitkin) has studied the effect of topical oestrogen therapy
on cervical cancer survivors regarding its significance for dyspareunia: Of 31 patients treated
with radiotherapy alone, 12 (39%) reported dyspareunia, and, among these, 10 reported
varying degrees of relief following the use of topical oestrogen.'' In his other study, 23% of
the women treated with radiotherapy alone reported dyspareunia after treatment with topical
oestrogen and 53% after a placebo cream.'®

The frequency of intercourse is used as a measure of sexual dysfunction or negatively
affected sexual adjustment. The intercourse frequency is generally reported to be decreased in

82-84

gynaecological cancer survivors: in 6-50% after surgery, in 16% after preoperative

brachytherapy and surgery,*® in 33% after surgery and external radiotherapy,® in 32-79%

82-84.86,88.89,111 88,91-93.112 The

after radiotherapy alone and in 6-57% after various treatments.
percentage of patients “abandoning sexual activity” following cancer treatment is higher
(mean 15-20%)* than the “normal” base rate for healthy counterparts (5-15%).% or, in
longitudinal studies, starting at the diagnosis of cancer (1-5%).”"9%1%

Vaginal stenosis and shortening: The terms stenosis, shortening and narrowing of the
vagina (Table 3) are alternately used when pathophysiological or anatomical aspects of
vaginal side effects are reported. For simplicity, previously published prevalences of the three
terms are reported together here. The reported prevalence of the condition is 0-17% after
radical hysterectomy,”**%1%7 0-49% after preoperative brachytherapy and surgery, 25197113

0-100% after surgery and external radiotherapy,”*®"#*#192111 (0 2.100% after radiotherapy

74.82.86,88.89,102,103.108.114-117 92,94,104

alone and 13-50% after various treatments. Topical oestrogen
has been suggested to have a beneficial effect on preventing vaginal stenosis (and atrophy)
after radiotherapy.'” There are no published studies on patient’s assessment of vaginal length.

Atrophy of the vaginal epithelium has been reported in 0% after radical hysterectomy,”*
in 4% after preoperative brachytherapy and surgery®® and in 57-100% after external
radiotherapy alone,”**¢'® but there are no published data on the prevalence after surgery and
external radiotherapy.

Postcoital vaginal bleeding: In review articles and clinical guidelines, vaginal bleeding
at intercourse is mentioned as a possible reason for distress without presenting data on
prevalences.”'® There is only limited information on the prevalence of vaginal bleeding in
connection with intercourse (table 3) after treatment for cervical cancer, but the reported
prevalence is 8% after radical hysterectomy,'’’ 0% after preoperative brachytherapy and

86,90.102,108

surgery®® and 0.7-36% after radiotherapy alone. Pitkin reported “a decline in



bleeding and/or discharge” after radiotherapy alone from 51% to 10% after topical oestrogen

therapy.'"

Table 3 Decreased sexual desire, decreased lubrication, dyspareunia, reduced orgasms, postcoital bleeding,
vaginal stenosis and/or narrowing. Percentage of women with impaired function. For references see text.

Treatment Desire Lubrication Orgasms Dyspareunia Bleeding “Stenosis”
Surgery 5-34% 75%* NR 10-53% 8%* 0-17%
Brachytherapy and
radical hysterectomy

9-50% 17%* 5%* 0-17% 0%* 0-4%
Surgery and external
radiotherapy

0-53% 60%* 44%* 0-67% NR 0-100%
Radiotherapy
(external +/- brachy)  10-65% 20-58% 33-74% 2-54% 0.7-36%  0.2-100%
Various treatments 8-54% 37%* 3-29% 4-40% NR 13-50%

NR = no reports with prevalences available. *SIC! Data in table without range is based on one report only.

Psychosocial, marital and fertility aspects of sexuality: A sense of decreased

87.,88,106 84,119-

femininity and negatively affected bodyimage 122 has been reported to influence
sexual behaviour and satisfaction after cancer therapy in women.”” Fear of injury, pain,
recurrence or infection has also been reported to possibly affect sexual function in both the
woman and her partner (prevalence 14-43%).5%87-8890192 A156 fear of the spouse contracting

9
)s

cancer from the patient has been reported in one study (prevalence 14%),” or suggested to be

a possible problem.*'?*12* Guilt (at a conscious or subconscious level regarding previous

. . . 92,95,123,124
sexual experiences) has been reported to influence the course of adjustment.” >

Corney
reported that 9 of 69 women (13%) felt some blame attributable to sexual relationships.”
Poor communication and poor marital adjustment®-'*>!?® have been reported to possibly have
a major influence on sexual function after treatment of cervical cancer. In Adelusi’s study, 21
of 78 women (36%) were divorced one year after treatment.”’ In Lalos’ study of 47 partners
of cervical or endometrial cancer patients, one third could not discuss the sexual and marital
consequences of the cancer treatment.'*

Infertility after cancer treatment is reported to be “a double burden” adversely affecting
the life (prevalence 40-58% in women “of child-bearing age”).'""''®!*’ The treatment-induced
infertility and sexual dysfunction have been reported to be an extra impediment to starting a

new relationship (and to increase the risk of losing an existing dysfunctional one).”



Hormones: Surgical removal of the ovaries or radiotherapy leads to castration in all

128

patients. ~° Even if the ovaries are left in situ after surgery, minor disturbances of the blood

supply may lead to impaired function, which may compromise the production of hormones

129132 The ovarian stroma might, however, still produce androgens even

(prevalence 2-69%).
after radiotherapy,*® which complicates the evaluation. There is no available documentation
on the significance of testosterone for the libido in cervical cancer survivors. Studies on the
effects of surgery on hormonal levels and libido or the effects of testosterone replacement

therapy generally cite malignancy as an exclusion criterion.

Urinary Function

Physiology: With filling of the bladder with urine from the ureters, the tension of the
bladder wall increases and, at a certain point, a micturition reflex is initiated. Sensory fibres in
the bladder wall are stimulated by a rise in tension and signals pass back to the central
nervous system via the pelvic splanchnic nerves (S3-S4). Efferent parasympathetic fibres in
the pelvic splanchnic nerves are stimulated and cause the bladder wall muscles to contract. A
reciprocal relaxation of the vesical sphincter and a voluntary relaxation of the urethral
sphincter (n. pudendus, S2-S4) allow urine to pass through the urethra. Relaxation of the
pelvic floor musculature (S2) is also included.'*

Pathophysiology: Voiding problems after radical hysterectomy have been attributed
to detrusor instability,”** denervation of the bladder and nerve lesions."> Various extents of

135-137 . 138 . 1
and upper vagina -~ have an impact on voiding

resection of the cardinal ligament
dysfunction. New data indicate that the extent of resection of the uterosacral ligament can also
be of significance for the voiding function.”*® Urothelial damage (leading to irritative voiding
symptoms or continence problems) and damaged vascular endothelial cells (leading to
bladder fibrosis with subsequent reduced bladder capacity) have been suggested to constitute
the pathophysiology behind radiation cystitis, but the exact mechanisms are not known.'*
Recurrent urinary tract infections may be the result of residual urine and atrophic urothelium.
Previous reports (Table 4): Historically, the incidence of urinary fistulas (vesico-
vaginal, ureterovaginal) after radical hysterectomy was 10-20%.*’ In modern series (after
1990), the incidence is 0-4%, 144951139141 The dncidence of urinary fistulas is 0-4% after

28,52,113,142-144
0-3.5%

preoperative brachytherapy and surgery, after surgery and external

14.42,49,51,143.145 114,115,140,145

radiotherapy and 0-6% after radiotherapy alone.



Table 4 Some urological disorders in cervical cancer survivors (for references, see text)

Urinary fistulas Impaired bladder Straining to Residual urine

sensitivity void
Radical hysterectomy  0-6% 4-88% 13-36% 4-54%
Brachytherapy
and surgery 0-4% 3-35% 50%* 9%*
Surgery and external
radiotherapy 0-3.5% 0-73% 0-56% 19%*
Radiotherapy (external)
0-6% 3%* 6-11% 21%*
Voiding frequency
Incontinence  increased Urgency Nocturia
Radical hysterectomy  0-39% 9-37% NR 11-67%
Brachytherapy
and surgery 1-41% NR NR NR
Surgery and external
radiotherapy 0-63% 19-50% NR 46-80%
Radiotherapy (external)
21-45% 14-36% 47%* 35%*

NR = no reports with prevalences available. * SIC! Data in table without range are based on one
observation only.

Voiding difficulties: In modern series (after 1980), impaired bladder sensitivity has

been observed after radical hysterectomy alone in 4-88%,* 381155 iy 3.3504 after

152,156

preoperative brachytherapy and surgery, in 0-73% after surgery and external

radiotherapy and in 3% after radiotherapy alone.'*’ A need to strain to void has been observed
in 13-36% after radical hysterectomy alone,**'’" in 50% after preoperative brachytherapy and
surgery,” in 0-56% after surgery and external radiotherapy**'**'> and in 6-11% after
radiotherapy alone.'*”'”” Residual urine has been observed in 4-54% after radical
hysterectomy alone,'*"-"*13-158:1% i 904 after preoperative brachytherapy and surgery,” in
19% after surgery and external radiotherapy'* and in 21% after radiotherapy alone."”’
Continence difficulties: Frequency is observed after radical hysterectomy alone in 9-

37%,'* after surgery and external radiotherapy in 19-50%">>'%

and after radiotherapy alone
in 14-36%."7'%° There are no reports on the prevalence after preoperative brachytherapy and
surgery. Urgency has been observed after radiotherapy alone in 47%,"” but no reports on the
prevalence after radical hysterectomy, after preoperative brachytherapy and surgery or after
surgery and external radiotherapy. It is possible that some women having urgency are
reported as having (urge) incontinence. Incontinence is observed in 0-39% after radical

50,81.101,146,148,149,151,152,154,155,159 in

hysterectomy alone, 1-41% after preoperative brachytherapy
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and surgery,’> "#+152161162 1y (0.639% after surgery and external radiotherapy

149.157

81,146.149.151,155
and

in 21-45% after radiotherapy alone. Nocturia is observed after radical hysterectomy

153.155 and after

alone in 11-67%,'°"151% after surgery and external radiotherapy in 46-80%
radiotherapy alone in 35%."” There are no reports on the prevalence of nocturia after

preoperative brachytherapy and surgery.

Bowel Function

Physiology: The innervation of the gastrointestinal tract relies largely on the vagus
for its parasympathetic supply, but this ceases at the terminal part of the transverse colon. The
remaining intestine is supplied by preganglionic fibres from the pelvic splanchnic nerves via
the hypogastric plexuses (S2-S4) and visceral branches of the lumbar sympathetic trunk in
company with the aortic plexus (Th11-L2). The filling of the rectum usually follows after the
taking of food, which, through a gastrocolic reflex, sets off activity of the colon. Distension of
the rectum initiates a defecation reflex. The contraction of the sphincter ani internus, which is
maintained by its sympathetic nerve supply (sacral splanchnic nerves, S2-S4), is inhibited by
its parasympathetic nerve supply (pelvic splanchnic nerves, S2-3). With the voluntary
relaxation of the sphincter ani externus (S4) and muscles of the pelvic floor (S2), defecation
occurs.'*® Gastrointestinal hormones are also involved in the regulation of bowel movements.

Pathophysiology: After radical hysterectomy, defecation may be compromised
owing to damage to rectal nerve plexuses during the resection of the cardinal ligaments.'®®
Proctitis is an inflammatory process affecting the rectal mucosa. The underlying pathology of
submucosal injury is a combination of fibrosis, ischaemia (due to a compromise blood supply)
and subsequent ulceration, which can be localised, diffuse, or full thickness, penetrating the
wall of the rectum. The clinical signs are tenesmus, urgency, diarrhoea and/or constipation,
anal sphincter dysfunction (affecting control of the bowels), mucoid or bloody discharge per
rectum or bleeding with ulceration, which may perforate. The risk of severe proctitis is

increased when the maximal rectal dose is more than 80 Gy.'**

Radiotherapy-induced chronic
damage (fibrosis and vascular insufficiency) in the small intestine mucosa, submucosa,
receptors and smooth muscles'® and also secondary bile acid malabsorption, small intestine
bacterial overgrowth and intestinal inflammation'®® have been suggested to be causes of small
intestine enteritis with subsequent diarrhoea, frequency and urgency problems,''”
accompanied by varying periods of constipation. Probably the most significant non-radiation-
related injury risk factor is a history of prior abdominal surgery or pelvic inflammatory

disease.'”® A history of hypertension or diabetes mellitus may be associated with a greater risk
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of late intestinal injury after radiotherapy.'”* Chronic radiation injury of the nerve function of

172.173 174
or lumbosacral nerve plexus '~ has been reported after external

the anal sphincter
radiotherapy with subsequent faecal leakage.

Previous reports: The incidence of observed rectovaginal fistulas is 0-0.6% after
radical hysterectomy alone,'***° 0.4-1.7% after preoperative brachytherapy and
surgery,”’ 28317177 ( 6.2 394 after surgery and external radiotherapy '*****1"® and 0.6-7.3%

. 27.42.55,108,114-116,140,175,179-182
after radiotherapy alone.

Table 5 Some bowel disorders in cervical cancer survivors. For references, see text.

Rectal fistulas  Constipation Frequent Proctitis Enteritis
defecations/
diarrhoea
Radical
hysterectomy 0-0.6% 5-80% 19%* NR NR
Brachytherapy
and surgery 0.4-1.7% 1%* 1%* 1-8% 0.5-2.2
Surgery and
external 0.6-2.3% 38%* 25%%* 0.9%* NR
radiotherapy
Radiotherapy
(external) 0.6-7.3% NR 1.8-95% 1.3-47% 2.5-3.4%

NR = no reports with prevalences available. * SIC! Data in table without range are based on one
observation only.

The prevalence of constipation after radical hysterectomy is 5-80%,'*"-163183:184 1yt

bowel dysfunction after radical hysterectomy is only rarely reported in the literature.'*'631%-

187 There is one published report on constipation after preoperative brachytherapy and surgery
(prevalence 1%),"** one after surgery and external radiotherapy (prevalence 38%)'®' and none
after radiotherapy alone.

In previous reports, frequent bowel movements and diarrhoea are often used as
synonyms, although some reports distinguish between these two entities. For simplicity,
previous prevalences of the two symptoms are reported together here. Increased stool
frequency and/or diarrhoea has been observed in 19% after radical hysterectomy,'’! in 1%

after preoperative brachytherapy and surgery,'** in 25% after surgery and external

01 108,115,160,188,189

radiotherapy'®' and in 1.8-95% after radiotherapy alone. Many women with

frequent bowel movements and/or diarrhoea are probably within the reports of proctitis; the

observed prevalence is 1-8% after preoperative brachytherapy and surgery,”*'"*'*1%° (.99

after surgery and external radiotherapy'’® and 1.3-47% after radiotherapy alone,**>*>>198.11%-

N6143.18L189 They may also be within the reports of enteritis; prevalence 0.5-2.2% after

54.113 54,181

preoperative brachytherapy and surgery and 2.5-3.4% after radiotherapy alone.
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There are no reports on proctitis or enteritis after radical hysterectomy alone and no reports on

enteritis after external radiotherapy and surgery. Faecal leakage is reported in one study'” in

14% after radical hysterectomy alone and in 25% after the addition of external radiotherapy to

surgery, and is mentioned as a potential problem after radiotherapy.'’>'"!

Lymphoedema

Physiology: The lymphatic drainage of the cervix proceeds via preureteral,
postureteral and uterosacral routes into the parametrial, internal iliac (obturator, hypogastric),
external iliac, presacral and common iliac nodes (first station). Para-aortic nodes are the

second station.® Pelvic lymphadenectomy performed during a Piver type III radical

3

hysterectomy '°* usually includes excision of the external iliac, hypogastric, obturator and

sacral nodes. Parametrial nodes are included in the hysterectomy specimen.
Pathophysiology: Secondary lymphoedema is the accumulation of lymph in the
interstitial spaces, principally in the subcutaneous fat, caused by a defect in the lymphatic

system, which leads to an abnormal collection of excessive tissue proteins, oedema, chronic

194

inflammation and fibrosis.”  Recurrent lymphangitis and cellulitis can lead further to gradual

obliteration of lymphatic vessels.
Previous reports: The reported prevalence of lymphoedema grades 3-4

(elephantiasis, or defined as “severe”) is 0.7-9% after radical hysterectomy

14,42,49,51,81.147,183,195,196 2-1 29.144,162,197 7

alone, 2% after preoperative brachytherapy and surgery,

22% after surgery and radiotherapy'*'*>1461981% and  0.4-1.8% after radiotherapy

42.56,108,145

alone. Three reports exist were the women’s assessments are included (Table 6).

Table 6 Lymphoedema, objective and/or subjective criteria (patient’s assessment). Prevalence in

percentage.
First author, year Number | Prevalence | Treatment Criteria
Martimbeau, 1978°% 281 23% IC+S ”Cosmetic nuisance”,
”pain or a feeling of
102 30% S+RT+/-IC | distension”, or “the
need to wear larger
17 29% S shoes™
Hoyer, 1990 115 23% S +/- RT Complained about
] oedema of the legs
Werngren-Elgstrom, 1994 144 36% IC+S Some subjective
6 67% IC+S+RT swelling

RT = External radiotherapy, S = Surgery, IC = Intracavitary brachytherapy
Women with breast cancer who develop lymphoedema exhibit higher levels of

psychosocial, sexual and functional morbidity than women with breast cancer who do not



. . . 202 . . .
develop this complication.”~ No similar studies after cervical cancer therapy have been

published.

Summary of Previous Reports on Morbidity Related to the Mode of Treatment
Radical hysterectomy alone results in voiding difficulties (prevalence 4-88% depending on
outcome criteria and radicality of procedure), urinary continence difficulties (0-67%)
constipation (5-80%), vaginal shortening (0-17%), sexual dysfunction (0-100%),
lymphoedema (0.7-29%) and urinary (0-4%) and rectovaginal fistulas (0-0.6%).

Preoperative brachytherapy and radical hysterectomy result in voiding difficulties
(prevalence 3-50%), urinary continence difficulties (1-41%), vaginal stenosis (0-4%), sexual
dysfunction (0-50%), lymphoedema (2-36%) and urinary (0-4%) and rectovaginal fistulas
(0.4-1.7%).

External radiotherapy and surgery result in voiding difficulties (prevalence 0-73%),
urinary continence difficulties (0-80%), frequent defecation or diarrhoea (25%), vaginal
stenosis (0-100%), sexual dysfunction (0-100%), lymphoedema (7-67%) and urinary (0-3.5%)
and rectovaginal fistulas (0.6-2.3%).

Radiotherapy alone results in voiding difficulties (prevalence 3-12%), urinary continence
difficulties (14-47%), frequent defecations or diarrhoea (1.8-95%), proctitis (1.3-47%),
vaginal stenosis (0.2-100%), sexual dysfunction (0.7-100%), lymphoedema (0.4-1.8%) and
urinary (0-6%) and rectovaginal fistulas (0.6-7.3%).

Sexual abuse

The incidence of sexual abuse among women with cervical cancer has not been defined.
In Schover’s study of 61 women, 8 reported “sexual trauma” (rape, incest victimisation,
molestation as a child, molestation of own children, or multiple events) among the 31 women

. . 104
who were asked about “family violence”.

Patient Preferences
The issue of trading off quantity of life for quality of life has been examined in only one
study of cervical cancer patients. In the study by Jim Wright and co-worker of patients treated
with brachytherapy for cervical carcinoma (n=18) and newly diagnosed patients (n=20), the
majority of patients preferred low-dose-rate (LDR) (56%) to high-dose-rate (HDR) (34%)

203 Elderly gynaecological cancer patients

brachytherapy if the methods were isoeffective.
have been reported to desire radical surgery and cure of the disease as strongly as young

OIICS.ZO4
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GENERAL AIMS

To investigate the excess risk of long-term distressful symptoms after radical hysterectomy

(as compared to no radical hysterectomy);

To investigate whether the addition of preoperative brachytherapy implies an excess risk of

long-term distressful symptoms;

To determine whether sexual abuse modifies the risk of long-term distressful dysfunction in

cervical cancer survivors after radical hysterectomy or brachytherapy;

To investigate patients’ willingness to trade off optimal survival possibilities for a diminished

therapy-induced symptom burden.
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MATERIAL AND METHODS

The basic study design in papers I-V can be described as a follow-up of two cohorts.

Study Base

The patient population in papers -V comprised all 332 women under the age of 80
registered at the seven departments of gynaecological oncology in Sweden in 1991-92 as
having early (FIGO stage IB-IIA) cervical carcinoma and being alive at the start of the
follow-up in November, 1996. The treatment of cervical cancer in Sweden is centralised in
the seven regional departments of gynaecological oncology, i.e. all women with the diagnosis
are referred to these centres for decisions about treatment at the discretion of the physician
responsible, following specified regional treatment standards. The 489 women in the control
group were randomly selected from the Swedish population register and were sampled to
construct an age and geographic distribution similar to that of the cervical cancer patients. The

study was conducted between November 1996 and May 1997.

Data Collection

Each woman was sent a letter of introduction between November, 1996, and May, 1997.
The letters to the women with a history of cervical cancer were signed by Dr Bergmark and
the head of the regional department of gynaecological oncology, explaining the aim of the
study and containing an appeal to participate for their own benefit, but also to promote the
understanding of all women with cervical cancer, current and future. The letters to the
controls were signed by Dr Bergmark and Dr Steineck. The controls were informed in their
introduction letter that they were randomly selected to study the prevalence of different
symptoms in the general population, ranging over different ages, and that we were also
studying a group of patients with gynaecological diseases. We particularly emphasized the
importance of receiving information from all subjects, also those without symptoms, in order
to get a true picture. Those who did not return an enclosed reply form, were telephoned two
weeks later. If they were unreachable by telephone they were sent a second letter asking them
to let us know whether they wanted to participate in the study or not. Everyone had the
opportunity to refuse participation or obtain further information before deciding. We sent the
questionnaire to all who answered favourably. The majority of women returned the
questionnaires without further contact. Those who did not return the questionnaire within two

or three weeks were contacted by telephone, if possible, or by letter. All received a letter of
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thanks, which also served as a reminder. The study was anonymous in order to eliminate
potential bias and the answers were recorded using a special reply form. The study was

approved by the Regional Ethics Committee at the Karolinska Institute (Ref. No. 96-134).

Questionnaires, Outcome Measures

A questionnaire assessing urinary function, defecation and bowel problems,
lymphoedema and problems concerning sexual function and the resulting distress from the
symptoms was constructed. The questionnaire was initially developed during successive in-
depth interviews with patients and clinicians to map the relevant symptoms and symptom-
induced distress. A preliminary questionnaire was constructed, based on the interviews and

. . . . 205,206
previous questionnaires developed in our group.”

It was tested at successive face-validity
interviews and was adjusted progressively. Two pilot studies were conducted, each with 30
patients and 30 controls (approved by the Local Ethics Committee, Ref. No. 95-303) and the
questionnaires and procedures for collecting the data were refined. The whole questionnaire
consisted of 136 questions (293 variables) for the cases and 115 questions (265 variables) for
the controls. The sections assessing sexual, urinary and bowel function and lymphoedema
consisted of 77 questions. We wanted to use our data in direct conversations with our patients
and colleagues and chose to focus on verbal categories as interpretable effect measures. The

answers were generally given in four to seven verbal categories (Likert format) from no

symptoms to severe symptoms — for example:

Have you noticed during the last 6 months that the moistness of your vagina (lubrication)
would not be sufficient for sexual intercourse?

[0 Not relevant, I have not engaged in sexual intercourse (or similar activities) during the last
6 months

[J Not at all

[ I have noticed a little insufficient lubrication

[0 I have noticed moderate insufficient lubrication
O I have noticed very insufficient lubrication

To each question, the women had the option to answer that the symptom was not
relevant. Different aspects of a symptom were assessed by separate questions measuring the
nature, occurrence and/or intensity. The women were asked whether or not and to what extent

the symptom distressed them — for example:




If you have had insufficient lubrication during the most recent 6 months and it were to persist,
what do you think about it?

O Not relevant - I have not noticed any insufficient lubrication

[ 1t does not distress me at all
[ 1t distresses me a little

[ 1t distresses me moderately
[ Tt distresses me a lot

Regarding some comprehensive entities (overall sexual dysfunction, intercourse
dysfunction, urinary dysfunction, bowel dysfunction and lymphoedema), the impact on their
well-being was also included. The three-level approach (occurrence, symptom-induced
distress, impact on well-being) was based on Asgeir Helgason’s work,””’ inspired in turn by
the work of Portenoy and colleagues at the Memorial Sloan-Kettering Cancer Center in New
York.?*®2% Furthermore, the questionnaire included some questions pertaining to sexuality in
relation to marital satisfaction, body image, sense of femininity, attraction, sexual initiative,
infertility and sense of loss of the uterus. Questions pertaining to sexual abuse included
incidence figures (ever or never), grading of abuse (patient’s subjective valuation: none, some
degree, moderate degree, severe degree), frequency (repeated or not), incest (yes or no), age at
first abuse, impact on present sexuality (none, little, moderate, much).

Psychological and quality-of-life factors were further examined with the following

" a self-

(validated) instruments: STAI-T, Spielberger’s State-Trait Anxiety Inventory,’!
explanatory instrument for the assessment of anxiety consisting of 20 statements related to
symptoms of anxiety or composure; CES-D, Center for Epidemiological Studies Depression
Scale,”!' a self-report for the assessment of depression-related symptoms developed by the
National Institute of Mental Health, USA. It consists of 20 statements (items) related to such
symptoms as dispiritedness, sense of guilt, helplessness, hopelessness, insomnia and lack of
appetite during the last week. For both these scales (STAI-T and CES-D), each statement is
rated on a 4-point Likert scale. A summary score is calculated with a maximum value of 80
and a minimum value of 20 and then divided by 20 (or the actual number of items answered
in each scale), giving a possible maximum value of 4 (worst possible). We excluded
responses with 18 or fewer ratings (of 20 possible). GQL, Goteborg Quality of Life,”? is a
Swedish instrument initially developed for the assessment of well-being and symptoms

among men born in 1913 and 1923 in Gothenburg, which has been used in many population-

based surveys of self-reported quality of life. The questions concern 15 areas of social,
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physical and psychological well-being (e.g. home and family, residence, work, economy,
mood, patience, appreciation inside and outside the home), each with a possible score of 1 to
7. A summary score was calculated and divided by 15 (or the actual number of items
answered in each scale), producing a possible best score of 7 and a possible worst score of 1.
We excluded responses with 13 or fewer ratings (of 15 possible). A 7-point visual digital

213214
scale

was used for the assessment of some general concepts (psychological well-being,
anxiety, depression, level of energy, physical well-being).

In a series of trade-off questions, the women with a history of cancer were asked to
consider hypothetically the possibility of risking a poorer prognosis if it had been possible for
them to forgo the surgery, intracavitary radiotherapy or external radiotherapy, respectively.
An alternative (hypothetical) treatment with fewer side effects was outlined, but with the risk
of a diminished survival chance, specified as a percentage. The choice was marked on a
vertical line specifying the risk of diminished survival (0%, 1%, 5%, 10%, 20%,
30%...... 90% and 100%).

Information was also collected on potential confounding and effect-modifying
variables, including smoking, level of education, pre-treatment and current occupation and
social status, age at first intercourse, religion, other operations and diseases (such as
hypertension, diabetes mellitus, psychiatric disorders), including medication for pre-existing
conditions and hormone replacement therapy and whether they had been treated for any
recurrence. Information about the treatment was collected from the patients to safeguard

anonymity.

Statistical Analysis

The responses to the questionnaire were dichotomised and the results were presented as
ratios of proportions, i.e. “relative risks”, RR, calculated as the proportion of cases reporting
the outcome divided by the proportion of controls reporting the outcome. Estimated RR and
associated 95% confidence intervals (CI) were calculated using the Mantel-Haenszel

2 letem

method.””® Calculations were performed using the FREQ procedure of the SAS Sy
(Version 6.12 TS045). Results are presented in terms of the number and proportion of cases
and controls reporting the outcome (from which the crude RR and CI can be estimated), along

with the Mantel-Haenszel estimate of the age-adjusted RR and 95% CI.
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RESULTS

Response Rates, Characteristics

Information was supplied by 256 (77%) of the 332 cases and 350 (72%) of the 489
controls. Their mean ages at the time of answering the questionnaire were 51 and 52 years,
respectively, but the distribution between the groups varied (see also Paper I, Table 1). The
mean age at the time of treatment was 45 years. The proportion of women living alone at the
time of follow-up was higher among the cases than the controls. The treatment given is shown
in Table 7. Moreover, adjuvant chemotherapy was given to 14%, distributed among the
different groups. The majority of these women were also treated with adjuvant external

radiotherapy (34/56).

Table 7 Treatment given.

Treatment Number
Radical hysterectomy alone 93 (36%)
Radical hysterectomy and brachytherapy 57 (23%)
Radical hysterectomy and external radiotherapy (no brachytherapy) 24 (9%)
Radical hysterectomy, external radiotherapy and brachytherapy 55 (21%)
Radiotherapy alone 22 (9%)
Information missing 5 (2%)

At the time of the study, two centres (Stockholm, Uppsala) advised all women (without
contraindications) with stage IB-IIA cervical cancer to undergo brachytherapy followed by
radical hysterectomy. The preoperative brachytherapy was typically given as two medium-
dose-rate applications (remote load cesium-137), three weeks apart, each application
comprising 22.5-24 Gy to point A.?"” The surgery was generally performed four weeks after
the second brachytherapy. Five centres (Goteborg, Link&ping, Lund, Umed, Orebro) advised
these women to undergo primary radical hysterectomy. In Sweden, at the time (and today),
pelvic lymphadenectomy performed during a radical hysterectomy usually includes excision

of the external iliac, hypogastric, obturator and sacral nodes (Piver type III).'*?

Few, if any,
surgeons perform para-aortic lymphadenectomy. Patients with high-risk disease (lymph node
metastasis, close or positive surgical margins) were offered postoperative radiotherapy. At all
centres, standard postoperative external radiotherapy comprised 40-54.0 Gy to a pelvic field.
In Stockholm, the field covered the para-aortic lymph nodes up to the renal artery level as
well (40 Gy). In Goteborg, Umed and Orebro, in high-risk disease, postoperative

brachytherapy was given in addition to the external radiotherapy. Some patients received

postoperative chemotherapy in Géteborg, Linkoping and Lund. Patients deemed unsuitable
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for surgery (advanced age, concomitant disease) were treated in all centres with radiotherapy
alone, usually a combination of brachytherapy and external irradiation.

Fifty-seven per cent of the cases used oral or transdermal systemic oestrogen, as
compared with 20% of the controls. Eleven per cent and 8%, respectively, regularly used
topical oestrogen. Seventy-four per cent of the former patients, of all ages, stated that they
welcomed information from their physician about sexuality. Less than 1% (n=2) of the former

patients took a negative view of information on sexuality and the rest were neutral.

Reasons for Non-response

Cases (23%): No reason stated: 10%. Not returning the questionnaire: 6%. Unreachable by
letter or telephone: 4%. Lack of time: 1%. Questionnaire too extensive: 0.3%. Other health
problems: 2%. Emotional strain: 1%.

Controls (28%): No reason stated: 18%. Not returning the questionnaire: 1%. Unreachable by
letter or telephone: 4%. Lack of time: 2%. Questionnaire too extensive: 1%. Other health

problems: 1%. Emotional strain: 1%.

Results, Papers [-VI

Radical surgery alone (radical hysterectomy with pelvic lymphadenectomy) increased
the prevalence of the following symptoms (compared with controls): lymphoedema (4-8-fold
depending on definition), bladder-emptying difficulties (9-fold), straining during micturition
(22-fold) and vaginal changes leading to dyspareunia (6—7-fold) (IIT). Symptom distress was
considerable, but less than one fifth of the women were at all willing to trade off optimum
long-term survival for freedom from treatment-induced symptoms and, of these, few were
prepared to risk more than 1% decreased survival. In summary, radical surgery alone for
cervical cancer adversely affects lymph drainage, micturition and sexual function.

The addition of preoperative brachytherapy to radical hysterectomy gave increased
prevalences of defecation urgency; 10/57 (18%), frequent nocturia; 5/57 (9%) and a moderate
to high degree of anxiety; 28/56 (50%), as compared to 5/89 (6%), 1/92 (1%) and 26/89
(29%), respectively, after radical hysterectomy (IV). No other statistically significant
differences were found. The prevalence of distress from all bowel symptoms, as well as from
all urinary symptoms, was somewhat higher in women who had undergone preoperative
brachytherapy, but the relative risks covered 1.0. We found clear effects on the risk of long-

term distressful bowel symptoms after external radiotherapy, illustrating the sensitivity of our
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method (II, TV). Most women (47/54, 84%) gave higher priority to maximal survival than to
freedom from long-term distressful symptoms of preoperative brachytherapy (IV). In
summary, the addition of preoperative brachytherapy to radical hysterectomy probably results
in defecation urgency, nocturia and anxiety in a few women.

Sexual dysfunction is a prime concern after all modes of treatment for cervical cancer
(I-V). Women of all observed ages were sexually active and 167 (68%) of 247 cases and 236
(72%) of 330 controls reported regular vaginal intercourse. Among sexually active women,
26% of the cases and 11% of the controls reported that their vagina was not sufficiently
lubricated for sex, 26% versus 3% reported a short vagina and 23% versus 4% an
insufficiently elastic vagina. The type of treatment had little effect on the prevalence of
specific vaginal changes, if any (I, IV). Dyspareunia was more common among the cases
(mean 16%, range 9-29% for different treatments) than among the controls (2%) (I). There
was a higher prevalence of superficial dyspareunia among women treated with radiotherapy
(range 19-29% for different treatments) than radical hysterectomy alone (9%), but the relative
risks covered 1.0 (IV). Twenty-six per cent of the cases and 8% of the controls reported
moderate or much distress due to vaginal changes (I). The frequency of orgasms and
orgasmic pleasure was similar in cases and controls.

Among women with a history of cervical cancer, 46 of 250 reported a history of sexual
abuse (18%) (V). Among the controls, 50 of 332 women (15%) reported a history of sexual
abuse. A history of sexual abuse results in a lifelong increased risk of sexual dysfunction and
low level of well-being. We found that sexual abuse and cervical cancer were both
independent risk factors for superficial dyspareunia. The relative risk was very high (30.0)
when both factors were combined, illustrating a possible interaction between a history of
sexual abuse and cervical cancer. The willingness to trade off optimal survival to avoid
distressful symptoms did not vary with a history of sexual abuse. In summary, we found that
both prior sexual abuse and a history of cervical cancer have certain long-term negative
effects and that women with both factors are particularly at risk.

Lymphoedema was found to be more prevalent (ITI-IV) and more distressful (IT) than
in the majority of previous reports. We observed no major differences in prevalence according
to the mode of treatment (range 14% to 20% when defined as constantly swollen legs).

When ranking distressful symptoms (II), signs of sexual dysfunction were the most
prevalent among all women treated for early cervical cancer. Eight of the nine most distressful
symptoms in the whole group of women with a history of cervical cancer were related to

sexual dysfunction (much distress, 14-19%). When all distress of any degree was compiled
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for the whole group of cervical cancer survivors, overall bowel dysfunction was the foremost
condition leading to distress (48% of the women). Lymphoedema was also a symptom
associated with much distress in all treatment groups with a mean of 41% (all degrees). The
addition of external radiotherapy to surgery resulted in a mixture of sex-related and irritative
bowel symptoms as the foremost distressful conditions.

Psychological and physical well-being, level of energy, anxiety and depression, are, on
a group level among cervical cancer survivors, on a par with, or better than, the reports on
population controls (ITI-I'V). Women with a history of sexual abuse have a lower level of
psychological well-being than women without such an experience (V). Women treated with
preoperative brachytherapy and radical hysterectomy have somewhat higher levels of anxiety
than women treated with radical hysterectomy alone (IV).

The majority of women were unwilling to trade off optimal survival chances for a
diminished therapy-induced symptom burden (III-V). There were, however, a few women
who took a different standpoint and were willing to risk a poorer prognosis.

In order to suggest therapy modifications with the aim of diminishing the risk of long-
term distressful symptoms in cancer survivors (I-V), we need data that relate details of
therapy to the long-term symptom situation. In VI, we describe concepts and means we have
used to assess distressful long-term symptoms. We focus on the subjective long-term situation
and define symptoms as a perceived abnormality. For conceptual clarity, we consider one
symptom at a time and do not include scales in which items are summarised. We translate
(epidemiological) measures of disease occurrence in the population into measures of
symptom occurrence in an individual. Nature separates specific symptom from one another.
Occurrence describes how often the symptom appears, intensity its severity and duration how
long it persists. The relevance of a symptom to emotions and social activities, e.g. cited as the
associated symptom-induced distress, is a separate issue from symptom occurrence, intensity

and duration.
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DISCUSSION

Some Aspects on Design and Validity

A large, randomised, double-blinded and placebo-controlled study without loss of

follow-up and with non-erroneous analyses provides valid data. All real-life studies deviate

from this ideal setting and thereby involve validity problems
problems can be discussed as systematic errors that cause
according to the rules of confounding, misrepresentation,

deviation (Figure 1) (Steineck, 1998).218 In VI, we discuss

to various extents. The validity
the effect measure to deviate
misclassification, or analytical

how these errors are generally

handled in our tradition. Some specific remarks are given below.

Figure 1. Validity model

Systematic errors

Calculated effect measure

Confounding Analytical deviation
Defined study base Collected data
Misrepresentation Missclassification

Studied person-time
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Confounding

Survival and the risk of treatment-induced symptoms after preoperative brachytherapy
would best be evaluated within a randomised trial in which women diagnosed with early-
stage cervical cancer and scheduled for radical hysterectomy are included. The investigation
reported here can be regarded as a “feasibility” study for such a randomised clinical trial
determining, better than before, the “cost” (in terms of excess risk of distressful long-term
symptoms) from the addition of preoperative brachytherapy and defining the women’s view
of the priority regarding the cost and optimal survival chances. The comparability in our non-
randomised design is enhanced by the geographical variation in treatment policies around
Sweden: in the studied population preoperative brachytherapy was offered to nearly all the
women with early cervical cancer scheduled for radical hysterectomy in Stockholm and
Uppsala, but not in the rest of the country. Still, it is reasonable to assume that patient
selection (e.g., in distinguishing stage ITA from stage IIB) varies in different parts of the
country, and a systematic error (confounding) resulting from this patient selection must be
considered in interpreting our findings of an excess risk of defecation urgency, frequent
nocturia and anxiety after the addition of preoperative brachytherapy. However, we find no
reason to believe that the risk of defecation urgency, nocturia or anxiety in a cervical cancer
survivor depends on the tumour being stage IIA or IIB. Another potential confounding factor
is the extent of surgery and the skill of the surgeons, which may vary between centres and
thereby vary with giving preoperative brachytherapy or not. To our knowledge, there is no
indication of such a systematic variation or that any centre at the time had the ambition to
save autonomic nerves (which may be responsible for compromised urinary or bowel
function). Moreover, long-term anxiety may depend on the risk of psychological trauma in
connection with the diagnosis and treatment, which, again, may vary around Sweden. We
have no data on this matter.

The situation is more complex concerning radical hysterectomy (VI). A randomised
study, comparing radical hysterectomy with no radical hysterectomy in women with cervical
cancer certainly would determine differences in survival. However, concerning the question
of to what extent the surgical trauma influences the risk of long-term distressful symptoms,
any comparative data would be distorted by the symptoms induced by the growing tumour
among women randomised to no radical hysterectomy. So, apart from being totally unethical
(we cannot fail to treat these women), such a randomised study would not answer the question
we asked. We contemplated a before-and-after study, but in this design (again) the tumour

and the psychological burden of having a newly detected disease would compromise the
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comparison, e.g., concerning symptom-induced distress. Also, in the after-situation, the
women are older. So, the design we used can be considered the optimal one (VI) (besides
randomising healthy women to radical hysterectomy or no radical hysterectomy, which would
be unethical and impractical).

A large number of confounding factors must be considered, however, for the design we
use, specific for every outcome studied (a confounder is related to both radical hysterectomy
and the outcome, e.g., perceived vaginal shortness). Some potential confounders could be
investigated statistically (directly or by “surrogate confounders™): we collected information on
several demographic factors and adjusted the relative risk for them. Others could only be
assessed; they include risk factors for cervical cancer, the history of contracting cervical
cancer, the possibility of a “response shift”,*" tissue damage by the growing tumour before it
was removed and all other aspects of the therapy besides the radical hysterectomy. For the
findings we discuss as being real in I, ITI-V we have evaluated confounding, by measured and
unmeasured confounders, and considered it unlikely that they explain the associations
obtained.

A facilitating, if not necessary, condition for making a comparison between operated
subjects and population controls (to evaluate the effect of the surgical trauma on the risk of
long-term distressful symptoms) is the possibility of demarcating a study base without built-in
confounding. Our registers in Sweden covering virtually the entire population, create good
conditions for avoiding this error. Also, the organisation of health care, with most patients in a
geographical region being treated at one centre of gynaecological oncology, promotes this
kind of investigations. Thus, Sweden provides excellent circumstances to study the excess

risk of long-term distressful symptoms after therapy.

Misrepresentation

We made a great effort to avoid validity problems introduced by non-participation. This
included face validity to assess the respondents’ motivation and aversion to different
questions, efforts to make the layout of the questionnaire acceptable and to establish personal
contact (by letter) with the woman before sending the questionnaire and a quick reminder by
telephone if the questionnaire was not returned. Moreover, before the main study, we made
two pilot studies and predicted that the non-participation rate in the main study would be
acceptable. On comparing the figures we obtained (the non-participation rate in cervical
cancer survivors was 76/332, 23%, and among controls 139/489, 28%) with those obtained in

countries without population-based registers, one may consider that we have total control of
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the denominator. Such is difficult to obtain without registers providing good coverage. We
cannot exclude bias from non-participation, but do not consider it large enough to explain the

associations we discuss as being real in I-V.

Misclassification

We could not “blind” our investigations. In VI we outline means employed in our
studies to lessen the risk of measuring errors, including means to lessen the risk that
measuring errors may vary between women having, or not having undergone preoperative
brachytherapy, or between women having been subjected to radical hysterectomy and
population controls. If the measuring errors of, e.g., symptom prevalence do not vary between
the groups being compared, they tend not to affect (decreased sensitivity) the relative risks or
dilute (decreased specificity) the relative risks obtained towards unity (1.0).2*#2%°

One cornerstone in the efforts to resemble blinding was to collect the information by
means of a self-administered questionnaire, which was anonymous also regarding those
collecting the information. This method guards against an investigator influencing the
answers, as well as a woman distorting the answers to please the physician who saved her life.
Another cornerstone was the effort to make the questions conceptually and intuitively clear,
that is, to make them understandable. This was done during in-depth interviews, face validity
and in modifications after the pilot studies. Moreover, to be able to compare cervical cancer
survivors with population controls, questions (with a few exceptions) were phrased identically
to the respective groups.

To safeguard anonymity, information about the respective treatments was also obtained
from the women themselves. It is possible that some answers are erroneous although, in a
previous project (Helgason, unpublished data) we found 100% concordance between the
information in hospital files and that obtained from questionnaires concerning antitumoural
and hormonal therapy in prostate cancer patients. Again, such erroneous answers tend, on
average, to dilute the relative risks we present towards unity and cannot explain, for instance,
the excess risk of certain distressful symptoms we found after radical hysterectomy.

In many analyses, we dichotomised data and calculated relative risks. We believe these
are more understandable to illustrate the clinical effect of, e.g., radical hysterectomy than,
e.g., correlation or regression coefficients. Dichotomisation may lead to a loss of statistical

power, which, however, cannot explain the associations obtained.

28



Analytical alterations
For some symptoms, not least those related to sexuality, symptom prevalence varies
with age. We therefore regard age-adjusted relative risks as being potentially more valid than
the crude relative risks, and such are presented in I, III-V. If one adjusts for a covariate that
does not confound the association, the adjusted relative risk may be less valid than the

unadjusted one. Thus we abstain from presenting multi-adjusted relative risks.

Generalisibility
Studies of long-term effects of surgery and radiotherapy are time-and-place-dependent
since treatment techniques are refined over time. Thus, our results reflect cervical cancer
therapy as given in Sweden in 1991-92 and may not be relevant to the situation in, e.g.,

Australia or the United States.

Radical Hysterectomy

Radical hysterectomy alone for cervical cancer adversely affects sexual function,
micturition, lymph drainage and, possibly, defecation.
Reduced sexual desire after radical hysterectomy for cervical cancer has been reported

81-84 4. 4 . . . .
which is consistent with our observation. There are also a number

in four previous studies,
of studies in which women with several gynaecological malignancies treated in a variety of
ways report reduced sexual desire after treatment. In the two studies in which population
controls were included, there was a similar reduction in sexual desire among the controls and

the women treated for cancer (gynaecological or breast).”*"

Comparable results were
observed in our study. We found, in addition, that cervical cancer survivors with a reduced
sexual desire were more distressed by the change than controls with reduced desire.

Reduced intercourse frequency has previously been reported after radical hysterectomy.
These findings are in accord with our results. However, we found a similar reduction in
intercourse frequency among population controls. These findings contrast, in part, with the
conclusions drawn in Andersen and van der Does’s review of sexual dysfunction after
gynaecological cancer therapy, in which the proportion of women “abandoning sexual
activity” or having a decline in intercourse frequency, was higher in cancer patients than the
“normal base rate” in the population. We found no such difference. We made a more direct
comparison than Andersen and van der Does, and validity issues may account for the

discrepant findings. Intercourse frequency is used in many previous studies as a measure of
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sexual dysfunction or affected sexual adjustment after the treatment of cervical cancer. We
did not determine the reasons for changes in intercourse frequency after treatment. It is quite
possible that some women have intercourse despite, for instance, dyspareunia to satisfy their
partner rather than themselves, or that the advantages outweigh the disadvantages of the
treatment-induced sexual dysfunction.

Reduced sexual excitement and lubrication has previously been reported after radical
hysterectomy for cervical cancer, which is in agreement with our findings. Prevalence-figures
from previous reports vary with patient selection and the means of collecting information.
Moreover, when summary scores are used to report a condition, prevalence figures cannot be
retrieved. Furthermore, previous reports often include women with several gynaecological
malignancies (along with cervical cancer, also vulvar, vaginal, ovarian and endometrial
cancers), several stages and different modes of treatment, without separating one from the
other. This compromises a comparison between studies. However, the reports give a clear
picture that reduced excitement and Ilubrication is often reported after treatment of
gynaecological cancer. Maas and co-workers, in their appeal, “A Plea for Preservation of the
Pelvic Autonomic Nerves”, suggest that part of the reduced lubrication might be attributable
to autonomic nerve damage during radical hysterectomy, leading to reduced or inhibited

genital vasocongestion and affected autonomic neural circuits.””’

The same group has recently
published a feasibility study of nerve-sparing radical hysterectomy in which the authors
anticipate a better long-term situation regarding vaginal, bladder and rectal function.”**
Vaginal shortening after radical hysterectomy alone for cervical cancer has been
documented in four previous studies. In these, the prevalences were 1%, 3%.'” 6% and
17%.”* The vaginal shortening was observed at gynaecological examination and described by
the observer. The sensitivity of the method for clinically relevant information may be low.
However, these objective findings are consistent with our figures concerning perceived
shortness of the vagina after radical hysterectomy (reduced vaginal length, 19%, and reduced
vaginal elasticity, 19%). The importance of assessing the perceived vaginal shortness at
intercourse is highlighted by the symptom-induced distress we observed: Among the women
reporting reduced vaginal length or elasticity, 47% reported moderate or much distress and
78% distress of any degree (a little, moderate or much) due to this symptom. Women with
benign disease who have undergone simple hysterectomy may have less cushioning of the
vaginal floor and additional shortening of the vagina, which has been suggested to influence
the risk of dyspareunia.”” This aspect has not been studied after radical hysterectomy, but the

effects on the vagina after radical hysterectomy with resection of a vaginal cuff and
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parametria are logically at least as significant as after simple hysterectomy. We found an
association between reduced vaginal length and elasticity and dyspareunia after the treatment
of cervical cancer. This is in accord with previous studies (prevalence of dyspareunia: 3—-53%
after radical hysterectomy for cervical cancer).3$2/0T10106.107 14 i¢ Hoesible that a more
considerate resection of the vagina (and its nerve supply), together with individualised
intervention programmes (vaginal dilators, topical oestrogen, information on sexual
techniques), would prevent or minimise the development of impaired vaginal function after
radical hysterectomy.

Previous cystometric studies have demonstrated voiding dysfunction (impaired bladder
sensitivity, the need to strain to void, poor flow, residual urine) after radical hysterectomy,
which is consistent with our findings. On asking the women, we found an excess prevalence
of these symptoms, but, unfortunately, we did not document symptom-induced distress

d*%?* that bladder function

directly. Butler-Manuel and co-workers have recently suggeste
may be preserved by a more considerate resection also of the uterosacral ligaments at radical
hysterectomy, in addition to, and not only by, preservation of nerves in the cardinal
ligaments, 135:137:146.225.226

We found that constipation can be a clinically significant problem after radical

hysterectomy alone. Case reports and three follow-up series'*™'®18

of women having
undergone the operation all report an excess risk of constipation. Again, nerve-sparing
techniques might improve the long-term situation. Dietary regimens to minimise constipation
after radical hysterectomy may also be valuable in this regard.'®

We found that lymphoedema after radical hysterectomy is prevalent and that this
condition is highly distressful. There are three reports in which the women’s assessments of
the occurrence of lymphoedema after radical hysterectomy (with or without additional
radiotherapy) are included,*2**2°! and all three report an excess risk of lymphoedema. In our
study, no additional risk of lymphoedema was noticed when radiotherapy (brachytherapy
and/or external) was added to surgery. It is possible that some women in our study with
constantly swollen or heavy legs do not strictly have lymphoedema by the established
definitions, but we found no other explanations when we controlled for other medical
conditions (e.g., a history of ischaemic heart disease or thrombosis) or medication. The high
prevalence of lymphoedema after radical hysterectomy contrasts with our findings of
lymphoedema after radical cystectomy and lymph node dissection for bladder cancer, where

27
d.

no excess risk for lymphoedema was foun We used the same means for collecting

information and identically phrased questions for these patients. This indicates that our
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method has reasonable sensitivity for detecting the symptom. It is possible that the technique
of lymph node dissection plays a role (e.g., lateral, caudal and proximal extent, or blunt versus
sharp dissection) and could be modified at radical hysterectomy. Lymph node metastases in
women with cervical cancer stage IB-IIA are found in 15-35% of the patients.'®**® The

229230 and identification of risk factors other than

development of sentinel node identification
tumour size for pelvic lymph node metastases (e.g., molecular markers for chromosomal
alterations) may help to identify patients in whom lymph node dissection can be avoided, with
a subsequent decrease in the prevalence of lymphoedema. If detected early, chronic

lymphoedema might be preventable by compression and lymph drainage treatment.

Brachytherapy

The excess risk for treatment-induced symptoms after preoperative brachytherapy is
low, if any. The addition of brachytherapy to radical hysterectomy probably results in
frequent nocturia, defecation urgency and moderate and severe anxiety in some women. We
could not document any certain effects on vaginal function.

The only previous studies that thoroughly report long-term morbidity after
brachytherapy are Bertelsen’s study of sexual dysfunction in 1983% and Kristensen and co-
worker’s study of urinary dysfunction in 1984."°2 Other studies of side effects after
preoperative brachytherapy typically report grade 3-4 morbidity only, with one exception,
Haie-Meder and co-workers.>? In their prospective study comparing two different dose rates,
the accumulative incidence of side effects is reported, using the French-Italian glossary,
which compromises the comparison with our findings. However, previous studies are in
conformity with our findings that there is no excess risk of severe morbidity and a limited risk
of low-grade sequelaec from the addition of preoperative brachytherapy to radical
hysterectomy.

Our findings of sexual morbidity after preoperative brachytherapy differ from those of
Bertelsen’s.*® In her study, none had “agglutination of the vagina” and 4% had a “tight”
vagina. In our study, the prevalence of a moderate or substantial reduction in perceived
vaginal length was 27% and a moderate or substantial reduction in perceived vaginal
elasticity was 23%. The discrepant findings might possibly be explained by the differences in
terminology and criteria at registration (at gynaecological examination versus the women’s
report of perceived symptoms at sexual intercourse). None of the women in Bertelsen’s study

reported dyspareunia after brachytherapy followed by radical hysterectomy, as opposed to
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those in our study, in which 21% reported superficial dyspareunia and 17% deep dyspareunia.
In Bertelsen’s study, the women in the comparison group were treated with radiotherapy
alone. Out of a total of 321 women, 22 treated with brachytherapy and radical hysterectomy
and 45 treated with radiotherapy alone were selected. There is no information on whether or
not, it was a random sample, nor on the criteria that determined the mode of treatment. It is
possible that validity issues compromise the comparison with our findings.

With regard to urinary problems, Kristensen and co-worker’s results correspond to our

findings. 132

They did not find any statistically significant differences regarding voiding or
continence disorders between women treated with radical hysterectomy as compared to
preoperative brachytherapy and radical hysterectomy. However, they did not report any data
on nocturia, as no other study on preoperative brachytherapy has done. We found an excess
risk of frequent nocturia (three or more micturitions per night), but no excess risk of moderate
nocturia (up to two micturitions per night) after preoperative brachytherapy, as compared to
radical hysterectomy alone. If the radiation dose to the lower part of the bladder and urethra is
minimised (by way of 3-dimensional radiotherapy planning), it is possible that the prevalence
of nocturia and urgency problems could be reduced.

We observed an excess risk of defecation urgency after the addition of preoperative
brachytherapy to radical hysterectomy. There are no previous reports on this symptom after
brachytherapy. Enteritis (prevalence 0.5-2.2%),”*'"® proctitis (1-8%)°*' !4+ and diarrhoea
(1%)"* have been reported after preoperative brachytherapy in single series, and it is possible
that some of these women also had defecation urgency, which would agree with our findings.
We found that 18 of the 57 women (32%) treated with preoperative brachytherapy had some
degree of distress (a little, moderate or much) from defecation urgency. In addition, 20% of
the women reported loose or watery stools. On an analogy with urinary problems, if the
radiation dose to the rectum and small intestine is minimised, it is possible that the prevalence
of frequent loose stools and defecation urgency could be reduced.

Regarding our third finding of an excess risk of distressful symptoms after additional
brachytherapy, as compared to radical hysterectomy alone, it should be noted that an
increased risk of moderate or severe anxiety has not been reported in any other study. Long-
term psychological morbidity has been studied in gynaecological cancer survivors,'2*2*!%
but no report has been published with information on the situation for women after
preoperative brachytherapy and radical hysterectomy. We do not know if our observation is
directly related to the treatment, or if there might be other factors associated with the

outcome.

33



Several of the validity problems in our study dilute the relative risks obtained. The
relative risks near unity, obtained for many symptoms, contrast with those we found for
external radiotherapy and radical hysterectomy, as well as those obtained in parallel studies
using the same means of data collection.””***%** Thus, there is good reason to interpret the

relative risks near unity as an absence of effect from preoperative brachytherapy.

Sexual Abuse

Eighteen per cent of the women with a history of cervical cancer also had a history of
sexual abuse. There has been no previous report on the incidence of sexual abuse in cervical
cancer patients. Schover and co-workers reported that among the 31 women treated for
cervical cancer whom they had asked about “family violence”, 8 reported a history of “sexual
trauma™,'"*

In our study, a history of sexual abuse resulted in an excess risk of sexual dysfunction
and decreased psychological well-being. There are signs of interaction between sexual abuse
and cervical cancer and the risk of long-term sexual dysfunction, with a 29-fold excess risk of
superficial dyspareunia, as compared to no history of sexual abuse or cervical cancer. In the
diagnosis and treatment of cervical cancer, optimisation of patient management and
minimisation of subsequent long-term psychological and somatic morbidity probably require
special consideration of women with a history of sexual abuse. An open dialogue about the
past trauma may be beneficial for the prevention of treatment-related symptoms in women
with a history of sexual abuse and cervical cancer, but this needs further study.

One might hypothesise that women with a history of sexual abuse do not participate in
screening programmes as often as other women, seek medical help later when symptoms
occur, or have been exposed to different human papilloma virus (HPV) types of a higher
malignancy potential. Incest and early sexual abuse predispose to having multiple sexual
partners™ and thus an accumulated increased risk of sexually transmitted HPV infection."' In
women seeing gynaecologists for psychological symptoms or sexual dysfunction the
identification of a history of sexual abuse may be an important factor in screening for and the

early diagnosis of cervical neoplasia.
Women’s Preferences

Generally speaking, procedures to prevent side effects should not compromise optimal

survival chances as the majority of women were unwilling to decrease the symptom burden if
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the process would compromise long-term survival. The only previous report on trade-off
preferences among cervical cancer patients investigated whether patients preferred low dose
rate (LDR) to high dose rate (HDR) brachytherapy if the methods were isoeffective.””® A
direct comparison with our information is compromised by the different outcome criteria.
However, the report is consistent with our finding that it is possible to ask for patient
preferences regarding the chances with, and risks from, different treatments. In our study,
there are some women who declared themselves willing to trade off the chance of maximal
survival for freedom from treatment-induced symptoms. The information must be interpreted
cautiously, as the women are long-term survivors who may have changed their values since
the original cancer diagnosis. However, to better meet individual preferences, we need to be
attentive to patients who might reveal doubts about accepting the proposed treatment and
respond to their uncertainty. Moreover, improved information would give the women further

possibilities of making active decisions when faced with different treatment options.

Grading

To meet the women’s needs, side-effect reporting should logically include meaningful
end-points from the patient’s point of view. The concordance between the patients’ and the

1.6 The scarcity of reports on side effects other

caregivers’ ratings is often far from optima
than for grades 3-4 may lead to an underestimation of long-term distressful symptoms and
make light of the women’s situation, with a possible risk of inadequate prevention and
rehabilitation programmes. The majority of symptoms we have recorded would be classified
as grade 0-1, using, for example, the SOMA scale® or French-Italian glossary.’®
Nevertheless, the cervical cancer survivors were highly distressed. Logically, the late effects
are those that seriously influence the quality of life in cancer survivors. To avoid severe
morbidity is, of course, imperative, but these events are few in numbers nowadays. We found

that many cervical cancer survivors have some “low-grade” sequelae, which, on a group level,

have a major practical relevance.
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Ethical Considerations

To answer a questionnaire about adverse effects 5 years after the treatment of cervical
cancer could result in the reopening of old wounds. We discussed this thoroughly within the
research group and tried to emphasise our understanding of this possibility in our letters and
other contacts with the patients. The study was preceded by several preparatory studies in
which we tried to pay attention to signs of undue emotional strain because of our questions
and we modulated the questionnaires and letters accordingly. The pilot studies and the main
study were approved by the Local and Regional Ethics Committees at the Karolinska
Institute, respectively. Answering the questions could also yield a deeper understanding of
some of the reactions and help the woman formulate questions at future follow-up visits. The
high response rate and positive comments in the questionnaires, separate letters and telephone
calls indicate that we succeeded in our effort to approach this delicate subject respectfully.
However, we are aware that some women wanted to contribute and share their experience but
failed to complete the questionnaire because of the emotional strain. It is also possible that
some women declined initial participation for the same reason.

The controls were informed that the aim of the study was to document different aspects
of health in women and compare these with a group of women with gynaecological disease.
However, we withheld the information that this gynaecological disease was cervical cancer.
We feared that we might frighten off some women by using the word “cancer”. This
procedure too was approved by the Ethics Committees. Information about the controls has
been reported separately in the papers and it is possible for, for instance, other health care

providers to extract this information.
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CONCLUSION

The majority of cervical cancer survivors are young and middle-aged women who will live
many years with their treatment-induced sequelae. The findings from this and other studies
could be used to better the long-term situation of the women by prevention, information,

intervention and rehabilitation.

e Radical hysterectomy alone for cervical cancer adversely affects lymph drainage,
micturition and sexual function. Vaginal changes compromising sexual function are
the most prevalent distressful symptom after radical hysterectomy for cervical cancer.
It is possible that part of the sexual dysfunction can be attributed to autonomic nerve
damage during radical hysterectomy. Lymphoedema represents an important,
previously partly unrecognised, cause of treatment-induced distress after therapy for
early cervical cancer. Modifications of surgical techniques might possibly reduce the
occurrence of treatment-induced symptoms and the subsequent distress.

o The excess risk of distressful symptoms from the addition of preoperative
brachytherapy to radical hysterectomy is low, if any. Brachytherapy has little, if any,
influence on vaginal function or lymphoedema, but probably results in defecation
urgency, frequent nocturia and moderate and severe anxiety in some women.

¢ A history of sexual abuse is common in women with a history of cervical cancer.
Women with a history of sexual abuse have an excess risk of decreased psychological
well-being and sexual dysfunction. There are signs of interaction between sexual
abuse and cervical cancer and the risk of long-term sexual dysfunction. Improved
consideration of the care of these women is warranted.

e Generally speaking, procedures for the prevention of side effects should not
compromise survival, as the majority of cervical cancer survivors prioritise survival
over freedom from treatment-induced distressful symptoms.

e What is reported as “low-grade side effects” in clinical trials also result in
considerable distress in cervical cancer survivors, indicating that the relevance of

previous reports of long-term treatment-induced morbidity is uncertain.
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FUTURE STUDIES

o Although preoperative brachytherapy has been used for over 60 years, its effect on survival
has not been determined. There is a good rationale for a decreased local recurrence rate and
survival gain with the addition of preoperative brachytherapy to radical hysterectomy.
Given that women prioritise survival and the low risk of long-term distressful symptoms
we documented, a sufficiently powered randomised study to evaluate the effect on survival
of preoperative brachytherapy in a subgroup of cervical cancer patients (intermediate risk;
tumour size 2-4 cm without known lymph node metastases) is suggested.

e Prevention, information and intervention studies regarding sexual dysfunction could
possibly better the situation of cervical cancer survivors. Histological (nerve endings,
blood vessels, oestrogen receptors, signs of fibrosis), physiological (vasocongestion,
lubrication, propagation of nerve potentials) and pharmacological (oestrogen, topical and
systemic) studies to learn the mechanisms of the specific effects on the vagina that we
documented after radical hysterectomy and radiotherapy can be done. Further development
of questionnaires could be used in a new data collection procedure, linked to histological,
physiological and pharmacological studies. This information would facilitate appropriate
modifications in therapy development (e.g., nerve-sparing surgery, 3-dimensional
radiotherapy planning) and the development of information and intervention standards.
The effects of early and intense post-therapy use of topical oestrogen (and debridement)
and, possibly, topical anti-inflammatory drugs, e.g., benzydamine, and long-term vaginal
function can be studied.

e Current information practice and rehabilitation programmes regarding lymphoedema can
be analysed. The effects of modifications of lymph node dissection techniques and sentinel
node identification can be studied, as well as the effects of intense rehabilitation
programmes for lymphoedema.

e Studies on how to detect and support women with a history of sexual abuse at the initial
diagnosis, treatment and follow-up of cervical cancer, but also for screening purposes and
early diagnosis of cervical cancer, can be done. This could be studied by way of
preparatory interviews and, possibly, in a questionnaire study.

e Determinants of anxiety after brachytherapy are not fully understood, but can be examined
in a follow-up questionnaire study. We can document details regarding the application of
intracavitary instruments and treatment and ask specific questions about the experience of

the treatment period and follow-up.
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e Therapy development (nerve-sparing surgery, 3-dimensional radiotherapy planning — also
for brachytherapy and not only external radiotherapy) and its effects on long-term urinary
function can be studied. The effects of oestrogen therapy, intravaginal and systemic, and
the appropriate time to start therapy with regard to radiotherapy-induced urinary
dysfunction can be studied. The effects of modern anticholinergic drugs (e.g., tolterodine)
and beta2-agonists for prevention and relief of acute radiotherapy-induced cystitis and the
subsequent long-term effect on urinary function can be studied.

e Therapy development (3-dimensional radiotherapy planning — also for brachytherapy,

nerve-sparing surgery) and its effect on long-term bowel function can be studied.
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