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Introduction

International Federation of Obstetrics and Gynecology

(FIGO) Stage IVA cervical cancer is defined as a disease

in which the tumor invades the mucosa of the bladder or

the rectum [1]. It is a relatively rare condition, accounting

for < 3% of all cervical neoplasms. In Japan, 2.2–3.5% of

cases of invasive cervical cancer are Stage IVA. Five-year

survival rates for patients treated between 2001 and 2008

for this stage of cancer had a range of 18.7–41.2%

(http://plaza.umin.ac.jp/~jsog-go/). Patients with Stage IVA

cervical cancer are sometimes found to have vesicovaginal

and/or rectovaginal fistulae. Some are diagnosed before

commencing treatment, while there are also reports of fis-

tulae developing during or after radiotherapy (RT) in 4–

47.8% of patients [2-7]. Fistulae are more common in Stage

IVA than in other cervical cancer stages, implying that

tumor extension itself, as well as treatment modalities, are

important influences on fistula formation. 

This study aimed to review the morbidity and mortality

of Stage IVA carcinoma of the cervix in the present insti-

tution, with a particular focus on the incidence of fistulae. 

Materials and Methods

The authors retrospectively analyzed 30 patients with Stage IVA

cervical cancer who were treated with concurrent chemoradio-

therapy (CCRT) or RT between 1995 and 2014 at the University

of the Ryukyus Hospital, Japan. Stage IVA cervical cancer was

diagnosed at the time of examination, cystoscopy, and proc-

toscopy. None of the patients had received prior treatment. All

treatments were performed by gynecologic oncologists in con-

junction with radiation oncologists. All patients provided written

informed consent. Patient charts were reviewed for clinicopatho-

logical data. This retrospective study was approved by the Insti-

tutional Review Board of the present university.

The eligibility criteria for patients were as follows: 1) an East-

ern Cooperative Oncology Group (ECOG) performance status of

2, 2) age range 20–70 years, 3) adequate hematological (WBC

count, 3000–10,000/μl, hemoglobin, ≥ 9.0 g/dl, platelet count, ≥

100,000/μl), hepatic (bilirubin level, ≤ 1.5 mg/dl and aspartate

aminotransferase and alanine aminotransferase levels, ≤ 2.5 × the

upper limit of normal), renal (creatinine clearance, ≥ 60 ml/

minute), and cardiac function (normal electrocardiographic find-

ings). Pelvic lymph node enlargement was defined as enlargement

over a short-axis diameter of one cm assessed by pretreatment

computed tomography (CT) or magnetic resonance imaging

(MRI). 

RT was performed as previously described in a study [8]. All

patients were treated with anterior–posterior and posterior–ante-

rior parallel–opposed ports or a four-field technique of whole

pelvic-external beam radiotherapy (WP-EBRT). A 50-Gy dose of

WP-EBRT was delivered in 25 fractions. A center shield (four-

cm wide at the midline) was used in some patients after delivery

of 40 Gy. High-dose-rate intracavitary brachytherapy (HDR-

ICBT) was delivered once per week at a fractional dose of six Gy

given one to three times at point A for total doses of six to 18 Gy.

Boost EBRT of 6–20 Gy in one to four fractions was applied to the

pelvic walls and/or nodal metastases (≥ ten mm in a short-axis di-

ameter) for patients with nodular parametrial involvement. The

concurrent chemoradiotherapy (CCRT) regimen consisted of cis-

platin, 20 mg/m

2

for five days every three weeks [9] or 40 mg/m

2
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Summary

Purpose: To review the morbidity and mortality of Stage IVA cervical cancer, with a particular focus on the incidence of fistulae. Ma-
terials and Methods: The authors retrospectively analyzed 30 patients with Stage IVA cervical cancer, treated with whole pelvic-exter-

nal beam radiotherapy (WP-EBRT) and high-dose-rate intracavitary brachytherapy (HDR-ICBT). Results: Seven patients presented with

vesicovaginal fistula at the time of cancer diagnosis and six developed a fistula during or after radiotherapy (RT). Fistula was diagnosed

0–41 months after cancer diagnosis. The patients with fistulae had a median survival of 32 months. Six patients are alive, four of whom

have no evidence of recurrence, while two have persistent disease. The five-year overall survival (OS) was 14.9% in the patients with fis-

tula and was 39.4% in the total series. On multivariate analysis, RT without HDR-ICBT was an independent prognostic factor. Conclu-
sion: High rates of vesicovaginal fistulae were observed in Stage IVA cervical cancer. Interventions for vesicovaginal fistula to improve

quality of life are very important.
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weekly [10], administered concomitantly with RT. Follow-up ex-

aminations were conducted every month for the first year, every

two  months for the second year, and subsequently every three to

six months thereafter.

Overall survival (OS) curves were estimated using the Kaplan–

Meier method, and differences were tested by the log-rank test.

The Cox proportional hazard model was used to perform multi-

variate analysis. A p-value < 0.05 was considered statistically sig-

nificant.

Results

Patient characteristics are presented in Table 1. The me-

dian age was 60 (range, 32–82) years, and the median fol-

low-up period was 25.5 (range, 1–232) months. Squamous

cell carcinoma was diagnosed in 27 patients and adenocar-

cinoma/adenosquamous carcinoma in the remaining three.

Median tumor size was 70 (range, 50–110) mm. Twenty-

eight patients (93%) had tumor extension into the bladder,

four of whom had extension into the rectum as well. Three

patients (10%) had only rectal involvement. Involvement of

the pelvic side wall was present in 29 patients (97%). In 15

patients (50%), imaging showed enlarged lymph nodes.

Seventeen patients (57%) were treated by CCRT, while 13

(43%) were treated with RT alone (Table 2). Of the latter,

Table 1. — Patient characteristics (n = 30).
Characteristics

Age (years), median (range) 60 (32-82)

Performance status

0 12 (40%)

1 7 (23%)

2 11 (37%)

Body mass index (kg/m

2

) , median (range) 21 (15-26)

Smoking 4 (13%) 

Tumor size (mm), median (range) 70 (50-110)

Histological type 

Squamous cell carcinoma 27 (90%) 

Adenocarcinoma/adenosquamous carcinoma 3 (10%)

Lymph node swelling 15 (50%)

Hydronephrosis 18 (60%) 

Vaginal involvement 30 (100%) 

Pelvic wall infiltration 29 (97%) 

Bladder involvement 28 (93%) 

Rectal involvement 6 (20%) 

Serum SCC antigen (ng/ml), median (range) 61 (1.3-326)

Follow-up (Mo), median 25.5 (1-232)

Table 2. — Treatment and fistula formation (n = 30).
WP-EBRT alone, n 8

Median total dose, Gy (range) 50 (30-50) 

WP-EBRT + ICBT, n 22

Median central pelvic dose, Gy (range) 50 (40-60) 

Median pelvic side wall dose, Gy (range) 56 (50-70) 

Median ICBT dose, Gy (range) 18 (6-18) 

Center shield, n 9

CCRT

No 13 (43%)

Yes 17 (57%) 

Fistula formation 

VVF 10 (33%) 

RVF 2 (7%) 

VVF and RVF 1 (3%)

WP-EBRT: whole pelvic-external beam radiotherapy,

ICBT: intracavitary brachytherapy, CCRT: concurrent chemoradiotherapy,

VVF: vesicovaginal fistula, RVF: rectovaginal fistula.

Table 3. — List of patients with vesicovaginal and/or rectovaginal fistulae (n = 13).
No. Age Primary Tumor diameter Radiotherapy Type of Treatment Time of diagnosis Prognosis 

(years) treatment (mm) EBRT (Gy) ICBT (Gy) CS fistula of the fistula (Mo) (Mo)

1 44 CCRT 70 56 18 No

VVF Catheterization 8

11AWD

RVF No treatment 11

2 70 CCRT 77 56 0 Yes RVF Colostomy 2 22NED

3 72 CCRT 88 50 18 No RVF Colostomy 8 14 DOD

4 52 RT 74 50.4 12 No VVF Nephrostomy 1 14 NED

5 81 RT 60 49.6 12 Yes VVF Catheterization 24 32 DOD

6 82 RT 100 50.4 0 No VVF No treatment 41 48 DOD

7 56 CCRT 54 60 6 No VVF Catheterization 0 47 DOD

8 47 CCRT 75 50 18 No VVF Catheterization 0 90 NED

9 40 CCRT 75 50 0 No VVF Catheterization 0 18 DOD

10 66 CCRT 80 50 12 No VVF Catheterization 0 12 DOD

11 67 RT 50 30 0 No VVF Catheterization 0 5 NED

12 74 RT 70 50 18 Yes VVF Nephrostomy 0 17 AWD

13 44 RT 60 50 12 Yes VVF Catheterization 0 6 DOD

EBRT: external beam radiotherapy, ICBT: intracavitary brachytherapy, CS: center shield, CCRT: concurrent chemoradiotherapy, RT: radiotherapy,

VVF: vesicovaginal fistula, RVF: rectovaginal fistula, AWD: alive with disease, NED: no evidence of disease, DOD: dead of disease.
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seven received WP-EBRT with HDR-ICBT, while six re-

ceived WP-EBRT alone. A center shield was not used in

eight patients and set in five patients after delivery of 40 Gy.

The radiation for patients treated with CCRT included WP-

EBRT with no brachytherapy in three and HDR-ICBT in 14

patients. A center shield was used in four patients after de-

livery of 40 Gy and not set in 13 patients. Interstitial im-

plants were not used.

Thirteen (43.3%) patients were diagnosed with one or

more fistulae; seven presented with vesicovaginal fistula at

the time of cancer diagnosis and six developed a fistula dur-

ing or after RT. Table 3 summarizes the characteristics of

the 13 patients with fistulae. Fistula was diagnosed 0–41

months after cancer diagnosis. The types of fistula were as

follows: vesicovaginal in ten patients, vesicovaginal and

rectovaginal in one, and rectovaginal in two. Two patients

with a rectovaginal fistula had a colostomy; two patients un-

derwent nephrostomy. Nine patients with a vesicovaginal

fistula had catheterization into the urinary bladder. Only one

patient was a current smoker. There was no significant dif-

ference in the incidence of fistula between patients treated

with RT alone and those treated with CCRT. The patients

with fistulae had a median survival of 32 (range, 6–90)

months. Six patients are alive with median follow-up of 12

(range, 5–90) months, four of whom have no evidence of

recurrence, while two have persistent disease. The five-year

OS of the patients with fistula was 14.9% (Figure 1). In the

total series of 30 patients, the five-year OS was 39.4% (Fig-

ure 1). Sixteen patients are alive with a median follow-up of

44.5 months (range, 1–232) months, 14 with no evidence of

disease, and two with persistent or recurrent disease. No sig-

nificant correlation between OS and any clinicopathological

variables was found by log-rank analysis (Table 4). On Cox

proportional regression analysis, RT without HDR-ICBT

was a factor that significantly correlated with a poor OS (p
= 0.0324) (Table 5).

Discussion

For all patients, the three- and five-year OS were 58.9%

and 39.4%, respectively; 14 patients are alive with no evi-

dence of disease, while two patients are alive with persist-

ent or recurrent disease over a median follow-up of 44.5

(range, 1–232) months. Although no statistically significant

correlation between OS and clinicopathological variables

(Table 4) was found in log-rank tests, the five-year OS in

patients with age > 60 years, the presence of fistula, or

EBRT without ICBT was rather low. When assessed by the

Cox proportional regression analysis, only EBRT without

ICBT was identified as an independent prognostic factor.

Before the CCRT era, superior survival for patients with

Stage IVA cervix cancer was reported to be associated with

two factors: minimal parametrial disease and radiation with

combined EBRT and ICBT. Stage IVA disease is defined

by a larger tumor size with more bilateral parametrial in-

volvement than in lower stages. A Gynecologic Oncology

Figure 1. — The five-year overall survival was 14.9% in the pa-

tients with fistula, 52.1% in the patients without fistula (p = 0.148,

log-rank test) and 39.4% in the total series.

Table 4. — Univariate analysis for overall survival.
Variables n 5-year OS (%) p value

Age (years) > 60 17 19.7 0.066

≤ 60 13 61.1

Performance status 0.1 19 32.6 0.341

2 11 58.3

Tumor size (cm) > 7 12 49.9 0.633

≤ 7 18 32.6

LN enlargement Yes 18 30.1

No 12 56

Hydronephrosis Yes 26 37.1 0.626

No 4 66.7

Fistula formation Yes 13 14.9 0.148

No 17 52.1

CCRT Yes 17 48.9 0.287

No 13 24.9

WP-EBRT+ICBT Yes 22 50.3 0.130

No 8 14.6

OS: overall survival, LN: lymph node, CCRT: concurrent chemoradiotherapy,

WP-EBRT: whole pelvic-external radiotherapy, ICBT: intracavitary brachyther-

apy.

Table 5. — Multivariate analysis for overall survival.
Variables HR 95%CI p value

Age (years) 1.089 0.999-1.203 0.0512

Performance status 0.840 0.237-2.341 0.7559

Tumor size (mm) 1.001 0.945-1.065 0.9759

Lymph node swelling 6.676 0.683-151.6 0.1091

Hydronephrosis 0.551 0.034-14.53 0.6765

Fistula (VVF or RVF) 1.529 0.374-6.032 0.5409

CCRT 4.847 0.458-68.24 0.1926

No brachytherapy 6.710 1.168-53.14 0.0324

HR; hazard ratio, CI; confidence interval, VVF; vesicovaginal fistula,

RVF; rectovaginal fistula, CCRT; concurrent chemoradiotherapy.
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Group (GOG) study reported on 28 patients treated with

brachytherapy and 22 received only external irradiation,

with median survival of 24 and 13 months, respectively (p
= 0.07) [3]. In that study, advanced tumors that did not

shrink enough to initiate HDR-ICBT after whole-pelvic

EBRT were treated only with EBRT with boost fields. Mu-

rakami et al. stressed that an adequate radiation dose to

point A confers favorable local control and progression-free

survival, indicating that efforts must be made to deliver as

high a dose as possible [7].

The benefits of chemotherapy addition to RT in patients

with Stage IVA disease have not been validated. The use of

cisplatin-based chemotherapy had no impact on progres-

sion-free survival or OS in the GOG study, but that inves-

tigation was underpowered to address this particular

question [6]. No impact of cisplatin-based chemotherapy

on the outcome of the patients with Stage IVA disease was

observed in another study because of small sample size

[11]. Also, the present study cannot adequately answer this

question, although CCRT did seem to result in better OS.

Although the number of patients in the present series was

small, the study indicates that high rates of vesicovaginal

and/or rectovaginal fistulae were observed when treating

women with Stage IVA cervical cancer. Use of examination

with cystoscopy and proctoscopy in the management of ad-

vanced cervical cancer may be helpful for prognostic identi-

fication of bladder and/or rectal involvement, and useful for

treatment planning and for evaluation of future response in

collaboration with radiation oncologists. Thirteen (43%) pa-

tients were diagnosed with one or more fistulae; among those,

seven presented with vesicovaginal fistula at the time of can-

cer diagnosis and six developed a fistula during or after RT.

Previous reports documented vesicovaginal and/or recto-

vaginal fistulae in 4% to 47.8% of women with Stage IVA

cervical cancer [2-7]. Vesicovaginal fistulae are difficult to

repair surgically after RT because of poor vascularity and

healing. Some success has been reported with strategies, such

as myocutaneous rectus abdominus muscle flaps, ileocysto-

plasty, and even conservative management with prolonged

catheterization [12-15]. Regardless of the treatment chosen,

fistula have a serious impact on quality of life.

The present authors believe that improved local control

of Stage IVA cervical cancer seen with CCRT techniques

comes at the expense of vesicovaginal and/or rectovaginal

fistulae. Kramer et al. reported a 47.8% incidence of fis-

tula, the highest documented so far, occur particularly

among women who smoke. They found no significant dif-

ference in the incidence of fistula between patients treated

with RT alone as compared with CCRT, which is consis-

tent with the present findings [3]. Furthermore, evidence

from several phase III trials showed no difference in geni-

tourinary complications with the addition of chemotherapy

to radiation therapy [16-18]. Twenty-two of the present pa-

tients were treated with HDR-ICBT, of whom four patients

developed a fistula during or after radiotherapy. In the study

by Kramer et al., fistula developed in two of the five pa-

tients who received low dose rate (LDR)-BT and in nine of

the 14 patients treated with HDR-BT [3]. Recent studies

have not shown a statistically significant difference in com-

plications between LDR-ICBT and HDR-ICBT [19-21].

However, patients with Stage IVA disease were generally

excluded from those studies. The present authors could not

identify by multivariate analysis any clinicopathological

factors that might have predicted fistula formation in this

series (data not shown), which is consistent with the find-

ings of Biewenga et al. [5].

Strength of the present study is that Stage IVA cancer was

diagnosed by examination, cystoscopy, and proctoscopy in

all patients that is more accurate than the ability of CT or

MRI assessment for bladder/rectum involvement. Limita-

tion is that this analysis is retrospective in a small number

of patients from one center over a relatively long period of

time.

Compared with patients with earlier stage disease, those

with Stage IVA cervical cancer have larger tumor size, more

parametrial involvement, and poorer survival. High rates

of vesicovaginal and/or rectovaginal fistulae can be ex-

pected in Stage IVA cervical cancer. Some patients are

cured of the disease, but are left with a fistula as a conse-

quence of the disease or its treatment. Interventions for

vesicovaginal fistula to improve quality of life are very im-

portant. Multi-institutional studies of larger number of pa-

tients are necessary to clarify the incidence and optimal

management of genitourinary fistulae associated with Stage

IVA cervical cancer. 
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