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Predictive Factors of Successful Double J Stent Insertion 
Among Advanced Cervical Cancer Patients
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Abstract

Background: Cervical cancer remains the most lethal and prevalent 
cancer among women. Obstructive uropathy is a common complica-
tion of advanced cervical cancer, caused by the expanding tumor. One 
of the recommended treatments for this condition is the implantation 
of a double J (DJ) stent. However, this procedure is challenging due 
to the unique characteristics of the patient. The objective of this study 
was to identify the variables that influence the successful insertion of 
a DJ stent in women with advanced cervical cancer.

Methods: This retrospective study included women who attempted 
to have a DJ stent implanted at the General Hospital of Adam Malik 
in Medan, Indonesia, between January 2020 and December 2022, and 
were diagnosed with advanced cervical cancer. The inclusion criteria 
were limited to cervical cancer patients in stages III-IV, according to 
the International Federation of Gynecology and Obstetrics (FIGO) 
staging standard, who underwent an attempt at DJ stent insertion. Pa-
tients who underwent a nephrostomy and received a DJ stent were ex-
cluded from the study. The participants were divided into two groups 
based on the success of the DJ stent implantation. The analysis was 
conducted using the logistic regression test and the Chi-square test.

Results: The study included 88 patients with advanced-stage cervi-
cal cancer, of whom 45 underwent nephrostomy and 43 received a 
DJ stent. The analysis revealed that lower levels of hydronephrosis 
(odds ratio (OR): 18.203, P = 0.001), urea (OR: 4.207, P = 0.037), 
and creatinine (OR: 6.923, P = 0.004), higher levels of urine output 
(OR: 8.26, P = 0.003), and lower cervical cancer stage (OR: 4.125, P 
= 0.022) were all predictors of successful DJ stent insertion.

Conclusion: For women with advanced cervical cancer, lower de-
grees of hydronephrosis, urea, and creatinine levels, higher urine out-
put, and lower cervical cancer stage were all predictive factors for 
successful DJ stent implantation.

Keywords: Cervical cancer; Double J stent; Obstructive uropathy; 
Nephrostomy; Predictors

Introduction

Between 2008 and 2018, cervical cancer ranked as the third or 
fourth most common cancer among women. In 2018, 311,000 
women died from cervical cancer worldwide, at a rate of 13.1 per 
100,000 females, with 80% of these deaths occurring in devel-
oping countries. In Indonesia, cervical cancer is the second most 
common malignancy among women, with 32,400 new cases re-
ported in 2018. The prognosis for early-stage cervical cancer is 
favorable, with a 5-year survival rate of 84.5-85.9%. However, 
many cases of cervical cancer are diagnosed at advanced stages 
due to inadequate screening, cultural norms, healthcare restric-
tions, and insufficient health-seeking behaviors [1].

The majority of cervical cancer cases are diagnosed at ad-
vanced stages, with more than 70% of cases falling into this 
category. This is associated with a low likelihood of recov-
ery and a high fatality rate. In many of these cases, providing 
effective treatment is challenging due to the presence of ure-
mia caused by obstructive uropathy. This condition is caused 
by either external compression or the spread of cancer to the 
lower ureters. Patients with this condition may have large pri-
mary tumors, advanced stages of cancer, recurrent tumors, or 
progressive residual disease after receiving treatment [1, 2]. 
Urinary obstruction is a common complication in cervical can-
cer patients, affecting approximately 11-44% of cases. This 
obstruction can progress and result in renal failure and hydro-
nephrosis, both of which have unfavorable prognoses. Patients 
with cervical cancer and obstructive uropathy may also experi-
ence severe complications, such as sepsis and uremia, which 
can exacerbate their condition and potentially lead to mortality 
[1]. Obstructive uropathy leading to uremia is a prevalent issue 
that can worsen the disease and, if left untreated, may result 
in loss of consciousness or death. This condition arises due to 
external compression, which can cause obstructions in the re-
nal collecting system, leading to distention of the renal calyces 
and the onset of hydronephrosis. This condition is potentially 
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life-threatening and requires immediate intervention to redi-
rect urine flow away from the obstructed kidneys [3].

Urinary diversion procedures, such as percutaneous ne-
phrostomy or double J (DJ) stenting, are the primary treatment 
options for obstructive uropathy caused by cancer. Although 
these procedures can improve the quality of life for patients 
with advanced cervical cancer, research suggests that they do 
not significantly increase survival rates. However, there are 
some rare complications associated with these procedures. The 
outcome of the procedure is influenced by several factors, in-
cluding the type and degree of obstruction, renal insufficiency, 
grade of hydronephrosis, systemic treatment after stent im-
plantation, and bladder invasion on cystoscopy [1, 3]. In cases 
of palliative care, medical options are provided, and the pa-
tient’s preferences are respected. However, additional factors 
must be considered when selecting a course of action, such as 
the setup of endoscopic equipment, anesthesia-related issues, 
and the potential for time extensions due to insertion failures. 
Despite these considerations, the high failure rate of DJ stent 
implantation in patients with malignant ureteral obstruction 
caused by advanced cervical cancer poses a significant chal-
lenge [4]. Determining the elements that affect whether wom-
en with advanced cervical cancer will have DJ stent placement 
successfully is the aim of this study.

Materials and Methods

Study design and patients

A retrospective study was conducted at the General Hospital of 
Adam Malik in Medan, Indonesia, between January 2020 and 
December 2022. The study focused on women with advanced 
cervical cancer who underwent attempted DJ stent insertion. 
The inclusion criteria were women with cervical cancer at 
stage III-IV, as determined by the International Federation of 
Gynecology and Obstetrics (FIGO) staging method, who un-
derwent attempted DJ stent insertion [5]. Women who had both 
a DJ stent and a nephrostomy installed were excluded from the 
study. The subjects were divided into two groups based on the 
success or failure of the DJ stent insertion. The study protocol 
is approved by the local ethical committee (No. 536/KEPK/
USU/2023). The study was conducted in compliance with the 
ethical standards of the responsible institution on human sub-
jects as well as with the Helsinki Declaration.

Intervention

DJ stenting is a medical procedure that involves the insertion 
of a thin, flexible tube, known as a stent, into the ureter to treat 
blockages caused by tumors, stones, or other causes. While re-
gional anesthesia is the typical choice for the procedure, gen-
eral anesthesia may be used in exceptional cases. In this study, 
the DJ stent was inserted via ureterorenoscopy, guided by the 
guiding wire to pass the level of the obstruction. Subsequently, 
the DJ stent was inserted and left in place to enable urine to 
flow from the kidney to the bladder [6].

Outcome assessment and definitions

The primary outcomes were mostly obtained retrospectively 
through the medical records of the General Hospital of Adam 
Malik in Medan, Indonesia. Hydronephrosis is defined as the 
swelling of one or both kidneys caused by the accumulation 
of urine due to an obstruction or blockage in the urinary tract. 
The severity of hydronephrosis is graded using the system 
developed by the Society of Fetal Urology (SFU) [7]. Ultra-
sound was used to assess the affected kidney and determine 
the location of the obstruction. Urea and serum creatinine lev-
els were obtained through urinalysis, and daily urine output 
was measured by the amount of urine collected in the subject’s 
catheter bag. The variables were converted to categorical data 
using cut-off points determined by plotting a receiver operat-
ing characteristics (ROC) curve with reference to a previous 
study on serum creatinine cut-off by Jaya (3.38 mg/dL) and 
Situmorang et al [1, 8, 9]. Cervical cancer was defined using 
the FIGO staging method, and the history of radiotherapy and 
pelvic surgery was obtained from the patient’s previous medi-
cal records [5].

Statistical analysis

Categorical data are presented as the number (%), while nu-
merical data are displayed as the mean and standard devia-
tion or median and interquartile range. Statistical tests, such 
as t-tests, Chi-square (χ2) tests, or Fisher’s exact tests, were 
used to compare the two groups. Cut-off values for the numeri-
cal variables, along with their sensitivity and specificity, were 
determined by plotting an ROC curve. Multivariate analysis 
was performed using logistic regression which included initial 
model and final model analysis.

Results

Subject characteristics

The study included 88 cervical cancer patients who underwent 
DJ stent placement, consisting of 43 (48.9%) patients who suc-
cessfully underwent DJ stent insertion and 45 (51.1%) patients 
who were not able to undergo DJ stent insertion and underwent 
nephrostomy. The basic characteristics of the study subjects 
are presented in Table 1. Numerical variables were categorized 
using a cut-off calculation, which was determined using the 
ROC curve, as shown in Figure 1.

Using the values with the highest possible sensitivity and 
specificity, the cut-off value for urea was found to be 50 (sensi-
tivity 87.5%, specificity 63.6%), for creatinine it was 4.0 (sen-
sitivity 66.7%, specificity 73.3%), and for urine output it was 
1,000 mL (sensitivity 64.3%, specificity 72.0%). The cut-off 
point for the creatinine value was consistent with a previous 
study conducted at Adam Malik General Hospital by Jaya [9]. 
In ROC curve analysis, it was shown that the area under the 
curve (AUC) for urea was 0.608, for creatinine was 0.716, and 
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for urine output was 0.642. From the ROC analysis results, it 
was concluded that creatinine had a fair AUC value, while urea 
and urine output had poor AUC values. Therefore, it was in-
ferred that creatinine had a better predictive ability compared 
to urea and urine output.

Bivariate analysis

After analyzing the subject characteristics, a bivariate analysis 
was conducted to examine the relationship between these char-
acteristics and the success of DJ stent insertion. The relevant 
results are presented in Table 2.

Multivariate analysis

Variables with a P-value of less than 0.25 were subjected to 
logistic regression analysis. The results of the analysis are 
presented in Table 3. The predictors of successful DJ stent 
insertion were found to be a lower degree of hydronephrosis 
(OR: 18.203, P = 0.001), lower urea level (< 50) (OR: 4.207, 
P = 0.037), lower creatinine level (< 4 mg/dL) (OR: 6.923, 
P = 0.004), higher urine output (≥ 1,000 mL) (OR: 8.26, P = 
0.003), and lower cervical cancer stage (OR: 4.125, P = 0.022).

Discussion

Cervical cancer is a malignancy that is frequently diagnosed in 
women and is the fourth leading cause of mortality [1]. Com-
pliance with screening programs is poor in developing coun-
tries, leading to the frequent diagnosis of advanced cases of 
cervical cancer [2]. These advanced cases can result in several 
complications, including anemia, sciatica, infection, and fis-
tulas involving the bladder, rectum, and vagina. Obstructive 
uropathy can also develop due to decreased urine flow, causing 
one or both kidneys to enlarge. Gynecological cancers such 
as ovarian, uterine, and cervical cancer are frequent causes of 
obstructive uropathy in women. Concurrent radiation and cis-
platin-based chemotherapy are recommended as the first line 
of treatment for locally advanced cervical cancer, as they can 
lower the risk of death and recurrence [3, 10].

Ureteral obstruction can be treated with either nephros-
tomy or DJ stent placement. The primary goals of treatment 
are to relieve symptoms, prevent complications, and assist 
with systemic therapy for the primary disease. Aggressive 
treatment is necessary while functional kidneys are available 
to prevent renal damage and the eventual development of ure-
mia. Urinary diversion techniques may be considered prior to 
treatment to enable otherwise unfit patients to receive chemo-
therapy when their kidney function improves. Nephrostomy 
procedures are frequently performed on patients who have 
clinical problems or structural issues resulting from the pri-
mary illness. The choice of urine diversion method depends 
on the availability of equipment, the operator’s preferences, 
and any anesthesia-related contraindications. In cervical can-
cer patients with renal dysfunction due to obstructive uropa-
thy, the decision to perform invasive nephrostomy or renal 
diversion should be individualized based on the availability 
of subsequent definitive treatment options. Nephrostomy can 
be an emergency temporary measure to prevent renal failure 
in previously treated patients with no recurrence. In carefully 
selected patients who present primarily with advanced disease, 
it can improve quality of life and prolong survival by enabling 
tumor-specific treatment [1-3, 10].

Currently, there is insufficient knowledge to determine the 
best urine diversion technique for patients with cervical cancer. 
Prior studies suggest that urinary diversion may improve renal 
function in cervical cancer patients, but its impact on overall 
survival rates is yet to be determined. According to Nobrega 
et al, treatments such as percutaneous nephrostomy and ure-
teral stent implantation may not provide any clinical benefits 
in cases of severe kidney injury and may even increase com-
plications [3, 10].

Our research showed that DJ stent placement was success-
ful in 43 (48.9%) out of 88 patients, while unsuccessful stent 
insertion resulted in the need for nephrostomy. Our results dif-
fer significantly from a similar study conducted by Affan et al, 
in which 69.2% of cervical cancer patients required nephros-
tomy [3]. Obstructive uropathy in cervical cancer can lead to 
the development of hydronephrosis and kidney failure, both 
of which have a poor prognosis. Our study showed that stent 
placement was unsuccessful in most patients with moderate 
hydronephrosis, which can result in severe complications such 

Table 1.  Subject Characteristics

Characteristics Total (n = 88)
Age 47.63 ± 10.258
    > 40 years 69 (78.4%)
    ≤ 40 years 19 (21.6%)
Hydronephrosis grading
    Mild 28 (31.8%)
    Moderate 60 (68.2%)
Affected kidney
    Unilateral 22 (25.0%)
    Bilateral 66 (75.0%)
Cervical cancer staging
    III 42 (47.7%)
    IV 46 (52.3%)
Urea (mg/dL, median (min. - max.)) 61 (15 - 188)
Creatinine (mg/dL, median (min. - max.)) 3.00 (0.48 - 12.1)
Urine output (24 h, median (min. - max.)) 1,350 (300 - 2,200)
Radiotherapy
    Yes 30 (34.1%)
    No 58 (65.9%)
History of pelvic operation
    Yes 18 (20.5%)
    No 70 (79.5%)

Data are expressed as n (%), mean ± SD, or median (min. - max.). SD: 
standard deviation.
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as sepsis and uremia, further deteriorating the patient’s condi-
tion and even leading to death [2, 10]. A study reported that hy-
dronephrosis has prognostic value in stage IIIB cervical can-
cer patients. Patients with normal intravenous pyelogram and 
no obstruction had a 5-year survival rate of 47%, while those 
with ureteric obstruction without renal failure had a 5-year sur-
vival rate of 29%. Interestingly, Nobrega et al demonstrated 
that even after adjusting for potential confounding variables, 
individuals with locally advanced cervical cancer and hydro-
nephrosis had poorer overall survival rates than those with-
out obstructive uropathy. However, the study did not find any 
significant difference in progression-free survival between the 
two groups, and urinary diversion did not affect overall sur-
vival or progression-free survival [10].

Several studies have investigated the association between 
hydronephrosis and DJ stenting. Ganesarajah et al conducted 
a study that demonstrated the negative prognostic impact of 
hydronephrosis in cervical cancer patients, leading to reduced 
survival rates. To improve prognostication and treatment rec-

ommendations, future updates from the FIGO should consider 
redesignating the presence of hydronephrosis as a separate 
substage, specifically IIIB2. Patients with serum creatinine 
levels > 1.1 mg/dL or bilateral hydronephrosis should under-
go treatment to relieve obstructive uropathy before initiating 
oncological treatment [11]. Delayed DJ stent placement can 
lead to severe lower urinary tract symptoms and poor renal 
function, resulting in a poor quality of life [12]. Patients with 
hydronephrosis require routine ureteral stent replacement, and 
depending on the stent position, they should be informed of 
potential consequences such as urinary infections, frank hema-
turia duration, back pain, and bladder spasms [13]. In a com-
parison of stent placement and nephrostomy, Tan et al found 
that while percutaneous nephrostomy may be more appropri-
ate for individuals with more severe hydronephrosis and ure-
teral obstruction greater than 3 cm in length, ureteral stenting 
is the best treatment option for hydronephrosis secondary to 
cervical cancer [14].

The cervical cancer stage was found with OR 4.1 (P = 

Figure 1. ROC curve of (a) urea, (b) creatinine, and (c) urine output. ROC: receiver operating characteristics.
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0.022) in determining success of DJ stent placement. Patients 
with stage IV cervical cancer have significantly poorer sur-
vival rates than those with earlier stages of the disease, and 
metastatic cervical cancer and performance status upon pres-
entation are important factors in determining this rate. Lower 
serum creatinine levels and higher urine output were identi-
fied as positive predictors of successful DJ stent placement. 
While this suggests that women with lower creatinine levels 
may have better renal function and respond better to DJ stent 
insertion, it should be noted that the urea and creatinine score 
can be reduced by DJ stent implantation and nephrostomy, but 
not all patients recover renal function [1-3].

Hafsari et al conducted a meta-analysis of seven studies 
to evaluate the placement of DJ stents in patients with gy-
necological malignancies. The study found that the patient’s 
overall well-being should be a primary consideration when 
determining the appropriate treatment for ureteral obstruction 

and assessing the success rate of the procedure. The patient’s 
well-being can be evaluated through the staging of the malig-
nancy and laboratory tests measuring kidney function. Other 
factors to consider include potential side effects of chemother-
apy or radiotherapy and the patient’s ability to comply with 
stent maintenance requirements [15]. Urinary complications in 
cases of gynecological malignancies can significantly impact 
a patient’s outcomes, including graft loss, length of hospital 
stay, cost-effectiveness, and quality of life. Indwelling DJ ure-
teral stents have been widely accepted as a supplement to other 
urinary devices to address these complications. These stents 
can help relieve obstruction, prevent stenosis formation, treat 
urinary tract leakage, and aid in debris removal. However, the 
optimal duration of stent retention to reduce postoperative 
urinary complications remains a topic of debate. Research in-
dicates that ureteral stents may not reduce the frequency of 
ureteral stricture in cervical cancer patients following radio-

Table 2.  Analysis Between Subject Characteristics and Success of Insertion

Characteristics
Subject group

P OR (95% CI)
DJ stent (n = 43) Nephrostomy (n = 45)

Age 0.711 0.82 (0.30 - 2.21)
    > 40 years 33 (47.8%) 36 (52.2%)
    ≤ 40 years 10 (52.6%) 9 (47.4%)
Hydronephrosis grading < 0.001 9.20 (3.04 - 27.81)
    Mild 23 (82.1%) 5 (17.95%)
    Moderate 20 (33.3%) 40 (66.7%)
Affected kidney 0.036 2.91 (1.05 - 8.08)
    Unilateral 15 (68.2%) 7 (31.8%)
    Bilateral 28 (42.4%) 38 (57.6%)
Urea 0.138 1.92 (0.81 - 4.6)
    < 50 20 (58.8%) 14 (41.2%)
    ≥ 50 23 (42.6%) 31 (57.4%)
Creatinine < 0.001 5.17 (2.01 - 13.28)
    < 4 mg/dL 34 (64.2%) 19 (35.8%)
    ≥ 4 mg/dL 9 (25.7%) 26 (74.3%)
Urine output 0.006 0.28 (0.11 - 0.71)
    ≥ 1,000 mL 9 (29%) 22 (71%)
    < 1,000 mL 34 (59.6%) 23 (40.4%)
Cervical cancer staging 0.006 3.37 (1.41 - 8.10)
    III 27 (64.3%) 15 (35.7%)
    IV 16 (34.8%) 30 (65.2%)
Radiotherapy 0.051 2.45 (0.99 - 6.07)
    Yes 19 (63.3%) 11 (36.7%)
    No 24 (41.4%) 34 (58.6%)
History of pelvic operation 0.035 3.47 (1.11 - 10.79)
    Yes 13 (72.2%) 5 (27.8%)
    No 30 (42.9%) 40 (57.1%)

CI: confidence interval; OR: odds ratio.
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therapy [16, 17]. Regular stent replacement and potential com-
plications associated with stent placement make preoperative 
stent placement a cautious approach in the clinical manage-
ment of cervical cancer patients receiving postoperative radio-
therapy [17].

The retrospective nature of the study and the lack of ad-
equate short- and long-term follow-up limit the data and make 
it difficult to determine the true impact of the findings. Ad-
ditionally, the study did not include other factors such as East-
ern Cooperative Oncology Group (ECOG) performance status 
over 1, diabetes mellitus, and ascites, which can influence DJ 
stent placement. The study also failed to record and analyze 
adverse events that may occur after urinary diversions, which 
is important since previous reports indicate that a significant 
percentage of patients may experience complications such as 
pyelonephritis, sepsis, and severe hematuria. Patients with ma-
lignant ureteral blockage or ureteral stricture resulting from 
cancer treatment may require ureteral stenting. While ureteral 
stricture can develop into a persistent medical issue in cancer 
survivorship, malignant blockage has a median survival of just 
3 - 6 months [1, 18].

Conclusion

Several factors, including the degree of hydronephrosis, serum 
urea level, serum creatinine level, urine output, and cervical 
cancer stage, influence the success of DJ stent insertion in ad-
vanced cervical cancer patients. Future research should record 
and analyze long-term follow-up and adverse events post-uri-

nary diversions to determine their impact. Understanding the 
predictors of successful DJ stent insertion can help clinicians 
make informed decisions and improve outcomes for advanced 
cervical cancer patients.
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