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Early diagnosis and management of maternal
ureterohydronephrosis during pregnancy
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Abstract. Maternal ureterohydronephrosis (UHN) is a
common anatomical change during the evolution of pregnancy,
diagnosed especially after the 20th week of pregnancy. The
aim of the present study was to evaluate the stages of UHN
during pregnancy, depending on the gestational age, and to
monitor the symptomatology and the adequate management.
A total of 58 pregnant women with UHN, hospitalized in the
Constanta County Emergency Hospital, were included in the
present study, and had nephrological monitoring using ultra-
sound examination. Right UHN was observed in all cases and
left UHN was observed in only 67.24% of the cases. Regarding
the gestational age, right UHN grade III was most commonly
seen between 27 and 31 weeks of pregnancy (48.6% of total
right UHN grade III from the studied group). The data showed
that gestational age and grade of UHN had a highly dependent
association in the studied group. The majority of our patients
(67.24%) were symptomatic, and the most common complaint
on presentation was lumbar pain. According to the visual
analog scale (VAS) of the lumbar pain, the group could be
distributed as follows: 17.24% with severe pain, 36.21% with
moderate pain and 13.79% with mild pain. Eight pregnant
women (13.79%) from the present study developed UHN
due to passage of a ureteral stone, although the majority of
the patients experienced complications with urinary tract
infection and acute kidney injury. In addition, 97% of the
symptomatic UHN responded to conservatory treatment and
only 2 patients (3.45%) with severe symptomatic UHN needed
ureteral stent insertion. Data analysis was performed using
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IBM SPSS Statistics 23. The study highlighted the existence
of an association between gestational age and UHN grading.

Introduction

During pregnancy, the pyelocaliceal system undergoes
volume changes by pyelocaliceal dilation of approximately
15 mm for the right kidney and 5 mm for the left kidney (1).
Maternal ureterohydronephrosis is one of the most common
anatomical changes during pregnancy. It occurs in 43-100% of
pregnant women, being more evident in the third trimester (2).
Anatomical changes of the pyelocaliceal system begin in the
second month of pregnancy and can reach a 2-cm dilation. Over
85% of pregnant women have the right ureter constantly more
dilated than the left ureter (3). Some researchers suggest that
the dilation on the right side is caused by mechanical compres-
sion due to an enlarged uterus and the position of the right
ureter in relation with iliac and ovarian vessels. The left ureter
has a greater angle in the pelvic region, which is parallel with
pelvic vessels. This asymmetry in the right and left ureteral
dilation could not be attributed to hormonal changes (3).

The aim of the present study was to evaluate the stages of
UHN during pregnancy, depending on the gestational age, and
to monitor the symptomatology and adequate management.
The study highlighted the existence of an association between
gestational age and UHN grading.

Patients and methods

Patient details. The aim of the present study was to investigate
the relationship between the gestational age, the stage of UHN
and symptomatology, and to evaluate the proper management
of this special condition, mainly in the presence of compli-
cations. The values for gestational age were between 23 and
38 weeks of pregnancy, with a mean age of pregnancy of
30.98 weeks and standard deviation of 4.14 weeks.

The study included 58 pregnant women (age range,
16-45 years of age with a mean age of 30.25 years) with UHN
followed for 1 year (January 2017-January 2018), following
hospitalization at the Departments of Nephrology and
Obstetrics and Gynecology of Constanta County Emergency
Hospital. Biological (from blood and urine samples) and
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imagistic data were collected using mainly abdominal ultraso-
nography. Magnetic resonance imaging (MRI) was performed
only in a few, exceptional cases. Some pregnant women needed
reassessments during the same hospitalization due to associa-
tion of complications.

The present study was approved by the local Ethics
Commission of Constanta County Emergency Hospital,
Romania (no. 3/24.02.2017).

Methods. Information was carefully collected and recorded
in the database, including clinical-biological and imaging
data, diagnosis, therapy approached, gestational age, age of
pregnant women, past medical disease and complications. As
an imaging method, ultrasound (Hitachi-ProSound F37 ultra-
sound device), which is a rapid, reliable, accessible diagnostic
tool and does not involve the risk of irradiation for the mother
and fetus was utilized. Information was collected on the size
and position of the kidneys, the degree of hydronephrosis
and the echogenicity of the renal parenchyma. The degree of
hydronephrosis was classified as follows: i) grade I: minimal
changes in urinary stasis; ii) grade II: slight dilation of the
renal pelvis involving major calyces; iii) grade III: moderate
dilation of the renal pelvis involving major and minor calyces;
iv) stage IV: severe dilation with compression on the renal
parenchyma (4).

Acute kidney injury (AKI) was defined as oliguria and
an increase in serum creatinine of >0.3 mg/dl in over 48 h
(Kidney Disease Improving Global Outcomes definition).

Statistical analysis. The results of the present study were
analyzed with IBM SPSS Statistics 23 program (IBM Corp.).
The procedures used were descriptive statistics (for character-
izing discrete and continuous variables defined in the database),
graphs, non-parametric statistical tests (Chi-squared test for
the association, the z test to compare two proportions). The
significance level used was a=0.05. A P-value less than a and
a test statistic that falls in the critical region were the reason
for rejecting the null hypothesis in favor of the alternative
hypothesis.

Results

UHN and gestational age. A total of 58 pregnant women
presenting with different degrees of symptomatic UHN were
included in the studied group. Of these, 14 cases (24.14%) were
in the second trimester of pregnancy and 44 (75.86%) in the
third trimester of pregnancy. According to the location and
grade of UHN, 39 women (67.24%) out of 58 had left UHN
(17 cases with grade I and 22 cases with grade II) and all
58 women had right UHN (21 cases with grade IT and 37 cases
grade III). Distribution of the cases with UHN (left/right)
depending on grade (I, IT, III) is shown in Figs. 1 and 2.

The values for gestational age were between 23 and
38 weeks of pregnancy, with a mean age of pregnancy of
30.98 weeks and standard deviation of 4.14 weeks. According
to gestational age, 10 pregnant women were in the 22- to
26-week group, 23 women in the 27- to 31-week group,
18 women in the 32- to 36-week group and 7 women in the
37- to 41-week group. Distribution of the 58 cases according to
gestational age (weeks) is shown in Fig. 3.

Distribution of pregnant women in the study group
according to the right UHN grade vs. gestational age is
presented in Fig. 4. A significant association (y*.,.=23.741,
df=3, P<0.001 <a=0.05, Chi-squared test for association) was
found between the gestational age and the right UHN grade.
From the 58 pregnant women with right UHN, 21 (36.2%) of
them were of right UHN grade (IT) and distributed according
to the gestational age as follows: 17.2% (10 pregnant women)
in the 22- to 26-week group, 8.6% (5 pregnant women) in the
27- to 31-week group, and 10.3% (6 pregnant women) in the
32- to 36-week group. The highest proportion of pregnant
women with right UHN grade (IT) was associated with the 22-
to 26-week group (P<0.05) which makes this gestational age
interval more specific for right UHN grade (II). The remaining
37 (63.8%) pregnant women had right UHN grade (III): 31.0%
(18 pregnant women) in the 27- to 31-week group, 20.7%
(12 pregnant women) in the 32- to 36-week group and 12.1%
(7 pregnant women) in the 37- to 41-week group. As we previ-
ously stated, the highest proportion of pregnant women with
right UHN grade (IIT) was associated with the 27- to 31-week
group (P<0.05) which makes this gestational age interval more
specific for right UHN grade (III). These data suggest that
right UHN grade increases with gestational age.

Distribution of pregnant women in the study group
according to the left UHN grade vs. gestational age is
presented in Fig. 5. A significant association (y%..=12.006,
df=2, P=0.002 <a=0.05, CHI-squared test for association)
was found between the gestational age (weeks) and the left
UHN grade. From the 39 pregnant women with left UHN,
17 (43.6%) of them had left UHN grade (I) and were distrib-
uted according to the gestational age as follows: 35.9%
(14 pregnant women) in the 27- to 31-week group and 7.7%
(3 pregnant women) in the 32- to 36-week group. The highest
proportion of pregnant women with left UHN grade (I) was
associated with the 27- to 31-week group (P<0.05) which
makes this gestational age interval more specific for left
UHN grade (I). The remaining 22 (56.4%) pregnant women
had left UHN grade (II): 15.4% (6 pregnant women) in the
27- to 31-week group, 33.3% (13 pregnant women) in the 32-
to 36-week group and 7.7% (3 pregnant women) in the 27- to
31-week group. As previously stated, the highest proportion
of pregnant women with right UHN grade (II) was associated
with the 32- to 36-week group (P<0.05) which makes this
gestational age interval more specific for left UHN grade (II).
These data suggest that left UHN grade increases with gesta-
tional age.

Parity. The distribution of the studied group depending on
parity is shown in Fig. 6. A total of 37 women (63.79%) were
primiparous and 21 (36.21%) were multiparous.

Intensity of lumbar pain. From the 58 pregnant women,
67.24% (39 cases) had lumbar pain as clinical manifestation
and motif of presentation to the hospital. According to the
intensity of lumbar pain: 19% of women did not complain
about lumbar pain, 8 (13.79%) women had mild lumbar pain,
21 (36.21%) women had moderate lumbar pain and 10 (17.24%)
women had severe lumbar pain. Distribution of the studied
group depending on the intensity of lumbar pain (VAS scale)
is shown in Fig. 7.
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Figure 1. Distribution of cases with left UHN according to grade (I, II, III).
UHN, ureterohydronephrosis.
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Figure 2. Distribution of cases with right UHN according to grade (I, II, III).
UHN, ureterohydronephrosis.

Clinical evolution of UHN. In the studied group, UHN was
associated with complications, including upper urinary tract
infection (UTIs) (79.31%; 46 cases) or acute kidney injury
(12.07%; 7T cases). According to clinical manifestations of
UTIs, from the 46 pregnant women, 8 (13.79%) cases had
asymptomatic bacteriuria (AB), 5 (8.62%) cases had acute
cystitis (AC), 18 (31.03%) cases had recurrent urinary tract
infections (Rec. UTIs) and 15 (25.86%) cases had acute pyelo-
nephritis (AP). Depending on clinical manifestations of the
urinary tract infection, pregnant women could be distributed
as shown in Fig. 8.

Therapeutic management. Two patients with AKI recovered
after ureteral stent insertion, 2 after withdrawal of NSAIDs
and small doses of corticosteroids and 3 needed emergency
delivery. Conservatory treatment was administered to all the
patients and was represented by analgesics, antibiotics, adju-
vant therapy and hydration. Additionally, 96.55% (56 cases) of
the studied group, responded to the conservatory therapy and
the symptomatology was ameliorated in those 56 cases, only
2 cases needed ureteral stent insertion.
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Figure 3. Distribution of cases according to gestational age (weeks).
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Figure 4. Distribution of right UHN depending on grade and gestational age
(weeks). UHN, ureterohydronephrosis.

Discussion

Hydronephrosis is a common anatomical change in the evolu-
tion of pregnancy, occurring in 68-100% of cases of pregnant
women after the 20th week of pregnancy (5-7). Sometimes,
unilateral or bilateral ureterohydronephrosis (UHN) may be
a pathological sign of obstruction due to lithiasis or inflam-
matory diseases with stenosis, such as tuberculosis. In the
present study, 58 cases of pregnant women presenting UHN
were included. Depending on the trimester of pregnancy, the
frequency was 24.14% (14 cases) in the second trimester and
74.86% (44 cases) in the first trimester. No cases of UHN
were identified in the first trimester of pregnancy. These data
confirmed the literature evidence highlighting that UHN is
rare in the first part of the pregnancy, and more frequent in the
second and third trimester of pregnancy (2,5,6,8).

Abdominal ultrasonography is the most common imaging
examination used during pregnancy, offering important informa-
tion about kidneys such as anatomical changes, location of UHN,
degree of echogenicity of the renal parenchyma and presence of
renal and ureteral stones. Other imaging methods can be used,
such as MRI, but ultrasound is the most widely used due to the fact
there is no irradiation for mother and fetus, also being a relatively
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Figure 5. Distribution of left UHN depending on grade and gestational age
(weeks). UHN, ureterohydronephrosis.
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Figure 6. Distribution of studied group depending on parity.

inexpensive technique, with high availability (9). In the present
study, ultrasound examination was performed in all 58 pregnant
women. Right UHN was present in all pregnant women included
in the study, and left UHN was present in 67.24% (39 cases).
These findings confirm the previously reported data according
to which UHN has an increased frequency in pregnancy, being
more predominant on the right side (1,10-12).

The literature suggests the following physiological factors
responsible for UHN occurrence in pregnancy: i) hormonal
factors: progesterone relaxes the ureteral smooth muscle (3);
ii) obstructive factors: extrinsic ureteral compression, anatom-
ical changes being more obvious on the right side due to the
oblique axis of the uterus, but also because of the anatomical
position of the ureters in the pelvic area (13); iii) dilated iliac
vessels: enlargement of the uterus leading to compression
of the iliac vessels resulting in their dilation, and ureteral
compression (14); iv) parity: UHN is more pronounced in
primiparous women, possibly due to lax tissue muscle, which
is more developed in multiparous women (15).

The anatomical changes are more obvious on the right
kidney; literature data suggest a frequency of over 85% of the
cases (10,16). In the studied group, it was observed that right
UHN was detected in all 58 cases (100%), compared with the
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Figure 7. Distribution of the studied group depending on the intensity of
lumbar pain (VAS scale).
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Figure 8. Distribution of clinical manifestations of UTIs in the studied group.
UTIs, urinary tract infections; AB, asymptomatic bacteriuria; AC, acute
cystitis; Rec. UTIs, recurrent UTIs; AP, acute pyelonephritis.

left UHN (67.24%), or associated with the right UHN in the
studied group. These findings could be due to the dextrorota-
tion of the pregnant uterus and the compression of the right
ureter by the iliac and ovarian vessels (17). The right ureter
crosses the iliac and ovarian vessels at a narrower angle in
the pelvic area than the angle of left ureter, which runs
parallel to them (14). Although it is believed that the effect
of progesterone in the smooth muscle relaxation may explain
the dilation of the pyelocaliceal system, this theory cannot
explain the asymmetric dilation of the two uretero-pelvic
regions (17,18). Depending on the side and grade of UHN,
frequency of grade III was 63.76% and grade II was 36.21%
in the 58 pregnant women with right UHN; the frequency of
grade II was 56.21% and grade I was 43.59% in 39 pregnant
women with left UHN. It is observed again that the right side is
more affected, including grade IIT of UHN, a grade that is not
observed at the left side, with no cases of grade III described.

Our data suggest that grade of left and right UHN
increased with gestational age, this fact in the literature data
being attributed to the increase of uterine volume, as the
pregnancy progresses. Sala and Rubi in their study (17) also
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suggested extrinsic compression as a cause of UHN during
pregnancy. Our studied group included UHN grade I, IT or III,
there were no cases of grade IV, which is in agreement with
Karabulut er al (9) and Dawood et al (18).

Findings suggest that UHN appears more frequently in the
primiparous pregnant women compared to multiparous preg-
nant women (7,19,20). Analyzing the data from the present
study, the frequency of primiparous was 63.79% (37 pregnant
women) and multiparous was 36.21% (21 pregnant women)
from a total of 58 patients, which suggests that primiparous
are more susceptible to develop UHN. The literature does
not provide clear explanations for this phenomenon, but
according to author Dwan the renal system of primiparous
pregnant women has less lax muscle tissue than multiparous
women (15). This possible association of UHN with patient's
parity was also described in the study of Faundes ef al. A
significant association was found only in the third trimesters,
suggesting that abdominal muscles of primiparous women are
more tonic, which leads to compression of the ureters (2).

The most common symptom reported in UHN is lumbar
pain on the affected kidney (7). According to the VAS scale,
in our studied group 19% were asymptomatic, 13.79% had
mild pain, 36.21% moderate pain and 17.24% had severe
lumbar pain. From the 58 pregnant women, 79.31% (46 cases)
were complicated with urinary tract infections (UTI) with
different clinical manifestations. The most frequent clinical
manifestation was recurrent UTIs (31.03%; 18 cases) followed
by acute pyelonephritis (25.86%; 15 cases). There were also
asymptomatic bacteriuria (13.79%; 8 cases) and acute cystitis
(8.62%; 5 cases). Acute pyelonephritis and recurrent urinary
tract infections are the most frequent clinical manifestations
associated with UHN described in the literature during
pregnancy (7,21,22). Symptomatic UHN may also be asso-
ciated with acute renal insufficiency or ureteral stones as
complications of this condition (21,23). In the present study,
we found 8 (13.79%) pregnant women with ureteral lithiasis
and 7 (12.07%) pregnant women with acute kidney insuffi-
ciency (AKI), as complications of UHN.

The majority of cases of symptomatic UHN during preg-
nancy have a positive response on conservative treatment, only
10% requiring urological surgery with stent insertion due to
significant lumbar pain (7). Among the studied group 96.55%
(56 cases) of the studied group, responded to analgesic therapy,
antibiotics and hydration, supporting existing data from the
literature. Improvement occurs within 2-3 days after starting
the treatment (7,21). If no improvement is evident, urological
surgery with stent insertion under spinal anesthesia with
cystoscopic guidance or Cesarean delivery if the fetal develop-
ment condition allows (23,24). From the studied group, only
2 pregnant women (3.45%) with severe lumbar pain needed
stent insertion, which ameliorated the symptomatology that
initially did not respond to conservatory treatment. Once the
ureteral stent is inserted, it can be left in position for 20 weeks
and removed after birth (25). The ureteral stent is usually well
tolerated by pregnant women; there are only few cases that
require their removal due to complications such recurrent
infections or pelvic pain (25). The 2 cases of pregnant women
with UHN and stent insertion did not have severe complica-
tions, such as urosepsis, the ureteral stents being removed
immediately after delivery.

Abdominal ultrasonography has limits in detecting
ureteral anatomical changes, especially in obese pregnant
women with abdominal meteorism, which can lead to kidney
image misinterpretation. CT scan has a 100% specificity for
visualizing kidney stones in all areas of the urinary tract, but
in pregnant women cannot be used because of its maternal
and fetal risks. MRI does not use ionizing radiation like CT
scan and has lower accuracy in detecting small stones (26).
The limitation of the present study was the use of ultrasound
in all 58 cases, and no MRI investigations in order to have
a more clear etiology of urinary tract obstruction in selected
cases (uterine compression/kidney stones).

Another limitation of the present study was the non-homo-
geneous collection of used data registration, because we had
to register mixed data, obtained from medical files of hospi-
talizations of pregnant women, combined with electronical
documents from the ‘Constanta County Emergency Hospital’
and/or other laboratories and private hospitals where patients
were checked before. In these situations, some data could be
omitted, leading to underestimation of some complications
such as urinary tract infection or spontaneous elimination of
kidney stones.

In summary, ureterohydronephrosis is a common anatom-
ical change in pregnancy and is dependent on the gestational
age, but could be a pathological condition, associated with
the ureteral migration of renal stones. The grade of right or
left UHN increases progressively with gestational age. Parity
influences the development of UHN; primiparous pregnant
women are more susceptible to develop a more severe grade
of UHN. The most common symptom of hydronephrosis
during pregnancy is lumbar pain, which can have different
types of intensity (usually moderate to severe). UHN may be
complicated with lower or upper urinary tract infection, or
even with acute renal insufficiency, a situation that requires
urgent, appropriate management. Ureteral stone can be another
complication and requires a different approach. Conservatory
treatment during symptomatic and complicated UHN is effi-
cient in most cases, otherwise urological interventions with
ureteral stent insertion must be initiated, as these treatments
are effective and safe both for mother and child.
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