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Introduction

Cervical cancer is a preventable and curable disease. 
Worldwide, in women under 45 years of age, it is the 2nd 
most common type of cancer, and 3rd most common cause 
of cancer related death, following breast and lung cancer 
(Espey et al., 2007). According to year 2008 statistics, 
cervical cancer comprises 9% (539,800) of all cancer 
diagnoses, and 8% (275,100) of all cancer related deaths 
(Miller et al., 2008). 

In contrast with other gynecologic cancers, cervical 
cancer is staged clinically (Benedet et al., 2000; Pecorelli 
2009). The International Federation of Gynecology and 
Obstetrics (FIGO) staging is preferred in these patients, as 
it is less resource intensive, is more sensitive in detection 
of locally advanced disease (tumor size, vaginal or 
parametrial involvement) and identification of patients 
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Abstract

 Background: Hydronephrosis is frequently encountered in advanced stage cervical cancers, and may be 
associated with mortality. In the present study, we aimed to demonstrate the effect of hydronephrosis on survival 
in patients with inoperable advanced stage cervical cancer. Materials and Methods: The study data were acquired 
by retrospective analysis of the patient records belonging to 165 women with FIGO (International Federation of 
Gynecology and Obstetrics) stage-IIIB or more advanced cervical cancer, which were not surgical candidates. 
Parameters including patient age, pathological diagnosis, disease stage, pelvic sidewall extension, presence of 
hydronephrosis and administration of chemoradiation were analyzed. Further, the effects of these variables on 
survival were assessed. P values less than 0.05 were considered statistically significant. Results: The distribution 
of the study patients according to disease stage was as follows: 131 (79.4%) had stage-IIIB, 18 (10.9%) had 
stage-IVB and 16 (% 9.7) patients had stage-IVA disease. Hydronephrosis was not evident in 91 (55.2%) of 
these patients, whereas 41 (24.8%) had unilateral and 33 (20%) patients had bilateral hydronephrosis. When 
compared to mean survival in patients who did not have hydronephrosis, survival was significantly shortened in 
patients who had bilateral and unilateral hydronephrosis (p < 0.05). There was no significant survival difference 
between patients with unilateral and bilateral hydronephrosis (p>0.05). Although patient age, pathological type, 
pelvic involvement, and chemotherapy treatment rates were similar (p>0.05), radiotherapy requirement rate and 
disease stage were significantly different among the study groups (p<0.05). Conclusions: Hydronephrosis was 
found to be a significant predictor of poor survival in patients with advanced stage cervical cancer, irrespective 
of unilateral or bilateral involvement.While waiting for future studies with larger sample sizes, we believe that 
the FIGO stages in advanced cervical cancer could further be stratified into subgroups according to presence 
or absence of hydronephrosis. 
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that are poor surgical candidates (Jemal et al., 2011). 
Parametrial involvement is critical in these patients, as 
its presence is considered a contraindication for surgery. 

Infiltration of the bladder and ureter by the tumor 
results in hydronephrosis, and consequently, a non-
functional kidney. Obstructive uropathy is encountered 
in 14 to 44 percent of the cases with cervical cancer, and 
is a common cause of cervical cancer related mortality 
(Chao et al. 1998; Rose et al., 2010; Wit and Horenbas, 
2014; Patel et al., 2015). Besides medical treatment, 
percutaneous nephrostomy and ureteral stent placement 
is commonly undertaken. However, these interventions 
have not proven useful in prolongation of survival (Lee 
and Jones 1994; Pradhan et al., 2011).

In the present study, we aimed to demonstrate the 
effect of hydronephrosis on survival in Turkish patients 
with inoperable advanced stage cervical cancer. 
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Materials and Methods

The study was performed at the Gynecologic Oncology 
Department of İzmir Tepecik Training and Research 
Hospital in İzmir, Turkey, following approval from the 
institutional review board. Patient charts of women with 
advanced cervical cancer that were regularly followed up 
at the present institution were retrospectively analyzed. 
The study population consisted of 165 women who 
were being actively followed-up or who had deceased 
during follow-up. All of the patients had stage IIIB or 
more advanced disease, and none of them had surgical 
treatment. Patients who had less advanced disease 
than stage IIIB, who did not attend to regular follow-
up visits or who had surgical treatment were excluded 
from the study. Staging was routinely performed via 
examination under general anesthesia, and with biopsy. In 
particular, hydronephrosis was diagnosed via intravenous 
pyelography (IVP) and abdominal ultrasound (US). Pelvic 

sidewall involvement was determined using computerized 
tomography (CT) and magnetic resonance imaging (MRI). 
In patients who were diagnosed with hydronephrosis, 
percutaneous nephrostomy or ureteral stenting was 
employed, as clinically indicated. Patient age, pathological 
diagnosis, stage, pelvic sidewall involvement, presence 
of hydronephrosis, interventions for treatment of 
hydronephrosis, radiotherapy (RT) and chemoterapy 
treatments and survival were analyzed. Considering 
disease stage and metastasis status, chemoradiation, 
external beam RT plus brachytherapy or chemotherapy 
alone was administered. 

SPSS 20.0 computer software (Statistical Package for 
Social Sciences, Chigaco, IL, USA) was used for statistical 
analyses. For descriptive statistical analyses of the study 
data, mean, standard error, median, ratio and frequencies 
were expressed, where appropriate. Kaplan-Meier (Log-
rank) method was used for survival analysis. P values less 
than 0.05 were considered statistically significant. 

Results 

A total of 165 patients aged between 29 and 83 
were included in the study. Clinicopathological data 
including patient age, stage, tumor histology, presence 
of hydronephrosis, administration of chemotherapy or 
radiotherapy, and pelvic sidewall extension status are 
presented in Table 1. According to disease stage and 
metastasis status, 121 patients (73.3%) were treated with 
chemoradiation, 37 were treated with external beam 
RT and brachytherapy, and 7 (4.2%) were treated with 
chemotherapy only. 

The patients were grouped according to study 
parameters and were compared in terms of survival. 
There was no statistically significant survival difference 
between 37 patients <65 years of age [58.23 months- 
95% CI (48.39-68.07)] and 128 patients ≥65 years of age 
[47.56 months- 95% CI (33.46-61.66)] (p>0.05). When 
compared according to pathological subtypes, mean 
survival in patients with adenocarcinoma (n=81) [54.68 
months (43.74-65.62)], adeno-squamous carcinoma 
(n=6) [32.17 months (12.39-51.94)] and squamous cell 
carcinoma (n=78) [54.87 months (44.46-65.28)] did not 
have a statistically significant difference (p>0.05). Mean 
survival was significantly shorter in patients with stage 

Table 1. Clinical Features of the Study Patients
 n percentage

Age (years)
 ≤65 128 77.60%
 <65 37 22.40%
Cell type
 Adeno-carcinoma 81 49.10%
 Adeno-squamous 6 3.60%
 Squamous Cell Carcinoma 78 47.30%
Stage
 Stage-III 131 79.40%
 Stage-IVA 16 9.70%
 Stage-IVB 18 10.90%
Hydronephrosis
 None 91 55.20%
 Unilateral 41 24.80%
 Bilateral 33 20.00%
Chemotherapy
 Treated 127 77.00%
 Non-treated 38 23.00%
Radiotherapy
 Received 158 95.80%
 Not received 7 4.20%
Pelvic sidewall involvement
 None 17 10.30%
 Unilateral 74 44.80%
 Bilateral 74 44.80%

Table 3. Association between Hydronephrosis Treatment and Survival
 CI-95% CI-95% 
Hydronephrosis Mean Min-Max Median Min-Max P value*

Received 38.45 (27.25-49.65) 26 (19.44-32.56) 0.616
Not-Received 35.78 (27.48-44.07) 26 (21.31-30.69) 0.616

*Kaplan-Meier (Log-rank), CI: Confidence Interval 

Table 2. Relationship between Hydronephrosis and Survival
 CI-95% CI-95% 
Hydronephrosis Mean Min-Max Median Min-Max P value*

None 71.52 (58.24-84.81) 48 (36.96-59.04) 
Unilateral 42.21 (32.14-52.27) 35 (26.06-43.94) 0.0001
Bilateral 29.93 (21.80-38.05) 24 (17.32-30.68) 

*Kaplan-Meier (Log-rank), CI: Confidence Interval
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IVA [22.13 months (17.33-26.92)] and stage IVB [33.89 
months (22.53-45.24)] disease, when compared to patients 
with stage IIIB disease [63.53 months (53.27-73.79)] 
(p<0.05). Survival in patients with stage IVA and IVB 
disease did not have a statistically significant difference 
(p>0.05). Patients who were treated with chemotherapy 
[55.51 months (45.65-65.37)] were similar in terms of 
survival with patients who did not receive such treatment 
[60.94 months (44.06-77.81)] (p>0.05). However, mean 
survival was significantly longer in patients that were 
treated with RT [58.53 months (49.50-67.57)] when 
compared to patients who did not receive RT [21.29 
months (12.07-30.51)] (p<0.05).

Mean survival in patients with unilateral pelvic 
sidewall involvement [65.80 months (52.94-78.66)] was 
significantly longer than in patients with bilateral pelvic 
sidewall involvement [50.20 months (37.79-62.61)] and 
survival in patients without pelvic sidewall involvement 
[35.00 months (18.44-51.56)] (p<0.05). Mean survival 
in patients with bilateral [29.93 months (21.80-38.05)] 
and unilateral hydronephrosis [42.21 months (32.14-
52.27)] was significantly shorter than in patients without 
hydronephrosis [71.52 months (58.24-84.81)] (p<0.05) 
(Figure 1). Survival was similar in patients with unilateral 
and bilateral hydronephrosis (p>0.05) (Table 2). Likewise, 
survival was similar in patients who had [38.45 months 
(27.25-49.65)] versus who did not [35.78 months (27.48- 
44.07)] receive an intervention for the treatment of 
hydronephrosis (p>0,05) (Table 3). 

Discussion

Cervical cancer is a preventable disease. Early 
diagnosis and effective treatment is possible, thanks to 
various screening strategies (Demirtas, 2013). Primary 
intention should be prevention or early diagnosis, and 
screening programs constitute be the main focus. It is 
well known that the incidence of cervical cancer increases 
with age (Nartthanarung et al., 2014). In the present 
study, 78% of the patients were 65 years or older (Table 
1). In advanced stage disease (peritoneal carcinomatosis, 
pulmonary metastasis-stage IVB), chemotherapy alone is 
recommended for treatment. Additional RT in this setting 

is considered to carry risk for morbidity rather than to 
provide any survival benefit (Greer et al., 2010). Of the 18 
study patients who had stage IVB disease, seven patients 
(47%) were treated by chemotherapy only. According to 
our findings, it was concluded that only chemotherapy 
treatment did not have a significant impact on survival. 
In a meta-analysis that was published in 2010, it was 
demonstrated that chemoradiation was superior to RT only 
for treatment of locally advanced disease (Anon, 2010). In 
the present study, in accordance with the previous reports, 
it was found that approximately 87% of the patients were 
treated with chemoradiation, and these patients had longer 
mean survival than patients who were treated with RT only. 

In previous studies, it was reported that there was 
discordance between clinical staging with gynecological 
examination and imaging modalities (CT, MRI) to 
determine the presence of parametrial and pelvic sidewall 
involvement. In studies by Hricak et al. and Mitchell et al., 
in locally advanced cervical cancers, imaging modalities 
were superior for staging purposes (Hricak et al., 2005; 
Mitchell et al., 2006; Shirazi et al., 2014). In contrast, 
clinical staging was found to be more effective in a study 
by Hancke et al (Hancke et al., 2008). 

In the present study, unilateral or bilateral pelvic 
sidewall involvement was present in 89.6% of the 
study population, and the rate of hydronephrosis 
was 45%. Pelvic sidewall involvement is not always 
associated with hydronephrosis. Seventy-four patients 
had unilateral (44.8%) and 74 had bilateral (44.8%) 
pelvic sidewall involvement. In 41 patients (24.8%) 
there was unilateral hydronephrosis, whereas 33 (20%) 
had bilateral hydronephrosis. Among 41 patients with 
unilateral hydronephrosis, 7 patients (17%) did not have 
pelvic sidewall involvement, 16 (39%) had unilateral 
pelvic sidewall involvement, and 18 (44%) had bilateral 
pelvic sidewall involvement. Of the 33 patients with 
bilateral hydronephrosis, 8 patients (24%) did not have 
pelvic sidewall involvement, whereas 4 (12%) had 
unilateral pelvic sidewall involvement and 21 (64%) 
had bilateral pelvic sidewall involvement. Consequently, 
pelvic sidewall involvement was assessed with clinical 
staging in this study, and some controversial results were 
demonstrated. 

Disease stage is the most important prognostic 
variable in cervical cancer. Among 16 patients with stage 
IVA disease, 11 patients (68.7%) had hydronephrosis (6 
unilateral, 5 bilateral). On the other hand, among 18 stage 
IVB patients, 8 patients (44.4%) had hydronephrosis (5 
unilateral, 3 bilateral). These findings may indirectly 
reflect the negative effects of hydronephrosis on survival. 

In a previous study by Pradhan et al., of the 143 
patients with cervical cancer, 39 (27%) had unilateral 
and 31 (21.6%) had bilateral hydronephrosis. Survival 
was significantly shorter in patients with hydronephrosis 
(Pradhan et al., 2011). Likewise, our present study also 
demonstrated that hydronephrosis was associated with 
less survival. However, we did not observe a significant 
survival difference between patients with unilateral and 
bilateral hydronephrosis. As a result, it was concluded 
that hydronephrosis had unfavorable effects on survival, 
irrespective of laterality. Furthermore, the present study 

Figure 1. ROC Curve for Cumulative Survival and 
Hydronephrosis
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showed that interventions to treat hydronephrosis did not 
have a significant effect on survival. This finding may 
be due to not also heterogeneity in stage in the group of 
patients that received a particular treatment method, but 
also the timing of the treatment. The treatment groups were 
significantly heterogeneous for stage; of the 18 patients 
that were treated with double J catheter placement, 14 
(77.7%) had stage IIIB, 1 (5.5%) had stage IVA and 3 
(16.5%) had stage IVB disease, and among the 10 patients 
who were treated with percutaneous nephrostomy, 7 (70%) 
had stage IIIB, 2 (20%) had IVA, 1 (10%) had stage IVB 
disease. Thus, it is highly recommended to determine the 
patients with hydronephrosis during initial staging workup 
and to initiate appropriate treatment.

In summary, as an important cause of mortality due 
to cervical cancer, urinary system involvement and 
hydronephrosis has significant deleterious effects on 
survival. Failure to implement early treatment also may 
lead to decreased survival. Pelvic sidewall involvement 
is not always associated with hydronephrosis; however, 
it places the patients in stage IIIB according to FIGO 
staging system. Among the patients with stage IIIB 
tumors, although the stage is not altered in the presence 
of hydronephrosis, survival is significantly shortened, 
nearly approaching survival durations of patients with 
stage IV disease. In light of these findings, we recommend 
that stage IIIB tumors should further be stratified into 
subgroups according to presence of hydronephrosis.
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