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Abstract
Background: To compare the pregnancy outcomes of patents determined with gestational
hydronephrosis and treated with a conservative approach or Double J Stent (DJS) application.
Method: The study included 113 patients diagnosed with gestational hydronephrosis at a
university hospital between January 2011 and January 2014. Of the 113 patients, DJS was
applied to 51 and a conservative approach was applied to 62 patients. A comparison was made of
the pregnancy outcomes in both treatment arms.
Results: No significant difference was determined between the patients in the DJS application
group and the patients in the conservative treatment group in respect of age, gravida, parity,
gestational week at the time of diagnosis, gestational week at birth, and renal calyx diameter.
Although a higher rate of births was determined in the first 24 hours and the first week after
placement of DJS in DJS group compared to control group, the difference was not statistically
significant. None of the patients in the control group required DJS insertion during the follow-up
period.
Conclusion: In patients with gestational hydronephrosis, if conservative treatment is first tried, if
the patient cannot overcome the symptoms and complications are present, DJS should be
inserted.
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1. Introduction
In pregnancy, important physiological changes are seen in the urinary system such as an increase
in the rate of renal blood flow and glomerular filtration due to increased blood volume and
decreased renal vascular resistance [1].
For mechanical and hormonal reasons, dilatation of the ureter and pelvicalyceal system is often
seen in pregnancy. Increasing estrogen, progestational hormones and prostaglandin-like agents
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cause dilatation in the urinary system without any obstruction [1]. In the later weeks of
pregnancy, as the uterus increases in size, there is physical pressure of the ureter. This process of
renal adaptation in pregnancy causes slight pelvicalyceal expansion [2].
Pregnancy-related hydronephrosis has been reported to occur in 80% of all pregnancies [1]. In
many cases, maternal hydronephrosis is defined as a normal finding of pregnancy.
Hydronephrosis in pregnancy is generally seen on the right side [3]. Dilatation, which starts in
weeks 6-10 of pregnancy, becomes visible with ultrasonography in 90% of pregnant females in
weeks 26-28 of the pregnancy [4].
There is ongoing controversy on the subject of pregnancy-related hydronephrosis and of
treatment for patients. In previous studies it has been emphasized that a conservative approach is
appropriate first in cases where symptoms have not continued, with no additional complications,
with no impairment of renal functions and who are not infectious [5-7]. There are also studies
which have recommended more invasive applications such as ureteral catheterization in patients
where symptoms have not recovered [8, 9].
The aim of this study was to present the pregnancy outcomes of 113 patients who were
conservatively treated with the application of DJS for a diagnosis of pregnancy-related
hydronephrosis after presenting with complaints of side pain in pregnancy.
2. Materials and Methods
A retrospective case control study involving the pregnant patients with the complaint of side pain
who presented at the Obstetrics Clinic or at the Urology Clinic of the University Hospital was
conducted between January 2011 and January 2014. A total of 137 pregnant patients with
symptomatic hydronephrosis were included in the study. Any patients with a history of urinary
system disease (n=11) or with systemic disease including diabetes mellitus, hypertension,
endocrine disorders (n=8) or those with multiple pregnancies (n=5) were excluded from the
study. The data regarding the age of the patient, gestational week at admission, gravida, parity,
type of treatment (DJS or conservative treatment), complications which developed in patients
where DJS was applied, gestational age at birth, the time from the application of DJS to birth,
rate of preterm births, births occurring in the first week after insertion of DJS and the widest
diameter of the renal calyx.
Hydronehrosis was diagnosed if the anteroposterior diameter of renal pelvis was ≥ 15 mm on the
renal ultrasonography. Of the total 113 patients included in the study, unilateral DJS was applied
to 51 patients and a conservative approach was applied to 62 patients based on the decision of
the senior urologist taking care of the patient. In the DJS patient group, the procedure was
applied under mask and anaesthesia. Following the procedure, all the patients were followed up
in the obstetrics ward for 48 hours. Stents were removed from all the patients by the 12th week
postpartum.
The patient group undergoing a conservative approach was admitted to the hospital. In this
group, the treatment included daily administration of 2000cc hydration and paracetamol tablets
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given orally 500mg two times a day. Patients who achieved a reduction in symptoms were
discharged with planned outpatient follow-up.
In the primary results of this study, a comparison was made of demographic data (age, gestation
week, birth week, gravida, parity, renal calyx diameter). As secondary results, comparisons were
made of preterm births, the time from application of the DJS to the birth, births in the first 24
hours after treatment and births in the first week after treatment.
Approval for the study was granted by the Local Research Ethics Committee of Kahramanmaraş
Sütçü İmam University School of Medicine.
In the statistical analysis of the study data, SPSS 22.0 software (IBM Corporation, Armonk, New
York, USA) was used. Conformity to normal distribution of the data was tested with the Shapiro
Wilk test and with variable coefficients and for variance homogeneity, the Levene test was used.
In the comparison of two independent groups, the Independent Samples t-test was used together
with Bootstrap results and the Mann Whitney U-test with the Monte Carlo simulation technique.
In the comparison of paired categorical data, the McNemar test with Exact results was used and
in the comparison of categorical data, the Fisher Exact test with Exact results. Quantitative data
were stated in the tables as mean ± standard deviation (SD) and median and range (minimummaximum) values. Categorical values were stated as number (n) and percentage (%). The data
were examined at a 95% confidence interval and a value of p<0.05 was accepted as statistically
significant.
3. Results and Discussions
The study included a total of 113 patients. Of these, unilateral DJS was applied to 51 as
hydronephrosis treatment and conservative treatment was applied to the remaining 62 patients.
No statistically significant difference was determined between these two groups in respect of the
age, gravida, parity, birth weight, gestational week at the time of diagnosis and at birth. Renal
calyx diameter was similar in both groups (21.7 mm in DJS group vs 20.6 mm in conservative
treatment group, p=0.058). No statistically significant difference was determined between the
groups in respect of rate of cesarean section (p=0.145) (Table 1).
Table 1: Demographic data
DJS group Conservative treatment
(n= 51)
(n= 62)
Age*
26.7±5.2
27,1±4.8
Gravidy*
2.1±0.4
2.2±0.4
Parity*
1.1±0.3
1.2±0.1
Gestational age at admission(w)* 31.3±2.2
31.5±1.6
Gestational age at birth (w)*
39.2±2.1
39.4±1.9
Birth weight (gram)*
3221±340.2 3402±284.7
Diameter of renal calyx (mm)*
21.7±3.3
20.6±4.1
Rate of cesarean section
17.6%
19.4%
w: Weeks, mm: Milimeters
*Values were given as mean±standart deviation
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p value
0.751
0.324
0.115
0.575
0.288
0.682
0.058
0.145
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As secondary outcomes of this study, comparisons were made in respect of birth complications
of the treatment method applied. None of the patients who had DJS slipped in the stent. Patients
who were followed conservatively did not require stents. None of the patients with stents had to
remove the stent. The patient groups treated with DJS or conservatively were compared in the
first 24 hours after starting treatment and in the first week after giving birth. Although both
parameters were determined as higher in the DJS patient group compared to the conservative
treatment group, there was no statistically significant difference (Table 2).
Table 2: Comparison of birth rates in both groups
DJS group Conservative treatment group p value
n= 51
n= 62
Birth rate within 24 hours after* 2 (3.9%)
0
0.201
Birth rate within first week*
5 (9.8%)
2 (3.2%)
0.241
*Values were gives as numbers (percentages)
In the current study involving the gestational hydronephrosis cases with side pain, it was
determined that the birth weights, the rate of preterm birth and cesarean section were comparable
between conservative treatment group and DJS group.
Together with the development of imaging methods, gestational hydronephrosis is often
encountered in obstetric clinics with a mild degree of hydronephrosis determined in 90% of
pregnant patients [10].
Hormonal and mechanical factors are the causes most focussed on in the etiology of
hydronephrosis developing in pregnancy. Hydronephrosis occurs with stasis in the urinary
system associated with the increasing dimension of the uterus in pregnancy. In addition, some
researchers have emphasized that progesterone and gonadotropins could have a role in the
formation of stasis in pregnancy [1, 5]. In other studies conducted on the etiology, the
relationship has been investigated between fetal weight, fetus presentation, parity and the
development of hydronephrosis. It has been suggested that a greater fetal weight, fetal head
presentation and nulliparity facilitate hydronephrosis in pregnancy [10-12]. In literature, there
are data both supporting and not supporting these findings [13].
The diagnosis and treatment of symptomatic pregnancy-related hydronephrosis has challenges
which must be given attention by clinicians. Some researchers have recommended a two-stage
method in the management of patients with renal colic [8]. When conservative treatment is not
sufficient, the placement of DJS with follow-up until the birth is a simple, effective and safe
method [9].
The majority of studies related to gestational hydronephrosis are case reports or are cases of
hydronephrosis developing secondary to obstructive pathologies [13-16]. In all of these studies it
has been emphasized that the application of DJS is useful in the protection of renal functions and
the recovery of symptoms.
In a study by Çeçen et al. [7] comparing conservative and interventional treatments, DJS was
applied in cases of isolated symptomatic gestational hydronephrosis and it was reported that a
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significant benefit was observed. In addition, patients with a mild or moderate degree of renal
function impairment in the conservative treatment group were hospitalized, hydration was
provided and symptoms were brought under control with analgesics. In a similar study by Sadan
et al. [17], DJS was applied to patients who developed hydronephrosis in pregnancy and no
significant clinical problems were reported. In another study by Tsai et al. [9], a comparison was
made of DJS and conservatively treated patients and it was reported that in the patient group
treated conservatively, symptoms did not improve in 5 patients and it was necessary to apply
DJS. In 4 of these patients, the complaints of side pain continued after the placement of DJS and
full recovery was achieved in only one. However, in the study by Çeçen et al [7], surgical
treatment was not necessary in any of the conservative treatment group and the complaints
recovered with hospitalization, ample hydration and antibiotics. It is recommended by the
European Association of Urology that in patients with the complaint of severe renal colic pain
associated with gestational hydronephrosis, the first step of the treatment method should be the
use of NSAID and dipyrone [24]. In the continuation of treatment, it should be kept in mind that
there could be a reduction in amniotic fluid due to long-term use of NSAID and oligohydramnios
could develop. Çeçen et al recommend the use of metamizole and paracetamol in conservative
treatment and have reported that a more significant improvement in pain score is achieved with
this treatment compared to other conservative treatments [7]. In our study, patients who were
treated conservatively were admitted to the hospital with 2000 cc hydration daily and oral 500
mg paracetamol twice a day. No additional treatment was needed for any of the patients
receiving this treatment.
While no serious complications were reported from the application of DJS to pregnant patients
by Çeçen et al [7], in a study by Ringel et al [18], it was reported that the DJS had to be removed
before the planned time in 32% of the patients. When the complications are examined in
literature of pregnant patients with symptomatic hydronephrosis, preterm birth rates have been
reported as 5-7% [19], intrauterine growth retardation (IUGR) at 3-7% [20] and there are also
studies reporting that maternal and perinatal outcomes have been negatively affected [10]. In our
study we observe that no significant change of preterm birth and intrauterine growth retardation.
We were not reported serious complications from the application of DJS.
The most frequent complaints in patients with DJS applied are dysuria, frequent urination, side
pain and suprapubic pain [21]. Problems requiring removal or change of the stent, such as
urinary system infections, stent migration, the stent being forgotten or obstruction of the stent,
must be taken into consideration. Thus potential DJS-related complications can be avoided [22,
23]. In our study, 5 cases of urinary tract infections developed, but none of them required the
removal of the DJS. In our study, obstruction and displacement were not observed in any
patient's stent.
4. Conclusions and Recommendations
In conclusion, based on the findings of the current study are considered, it could be
recommended that a conservative approach should be the first-step-treatment in cases with
isolated gestational hydronephrosis, followed by DJS placement in patients where there is no
improvement in the complaints. The application of DJS if required did not lead to a change in the
birthweight and in the rate of preterm birth and cesarean section.
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