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Abstract

Introduction and Objectives. Pregnant women represent a special category of patients in whom urological disor-
ders that can occur during pregnancy may have an important impact on the health of the mother and fetus. The 
present study tries to identify pregnant women profile with risk of urological disorder
Materials and Methods. We retrospectively analyzed the files of the pregnant women admitted and diagnosed with 
renal colic and/or fever between January 2005 and December 2014 by  evaluating some clinical and biological para-
meters such as patient age, pregnancy age, onset of symptoms, moment of diagnosis, ultrasound disorders, urinary 
tract infection, presence of reno-ureteral lithiasis, therapeutical management, postoperative evolution,  after birth 
therapeutic approach.
Results. We included in the study 390 pregnant women at their first admission in our clinic. Majority of patients 
(59.48%) were between 21- 30 years old, 50.77% of them were in the second trimester of pregnancy, another 40% 
were in the third trimester. The main symptom at admission (46.41%) was lumbar pain. The initial ultrasound exa-
mination detected first degree ureterohydronephrosis (five grade classification) in 175 cases (44.87%) and second 
degree in 127(32.56%). Ultrasound also revealed renoureteral lithiasis in 97 cases (24.87%). 49 patients (12.56%) had a 
history of urinary tract infections and 30 (7.69%) of lithiasis. Favorable response to conservative treatment was noted 
in 206 pregnant women (52.82 %), 171 required JJ stent insertion, 9 required percutaneous nefrostomy after failure 
of internal renal drainage.
Conclusions. Pregnant women in the second trimester, with a history of urinary lithiasis and infection can be classi-
fied as high risk patients for developing urologic pathology thus requiring careful monitoring of both gynecologist 
and urologist.
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Introduction
Pregnancy is a physiological condition which in-

duces multiple changes in the urinary tract. The most 
common imaging finding is ureterohydroneprosis whi-
ch can be found in up to 90% of cases [1]. Clinically this 
translates most frequently by renal colic. In front of a 
pregnant with renal colic, the urologist faces a serious 
dilemma, namely whether it is physiological hydrone-
phrosis or secondary to ureteral stones. To answer this 
question the urologist must take care to the effects on 
the pregnancy and fetus by the diagnostic and thera-
peutic procedures, such as potential adverse effects of 
anesthesia, radiation, and surgery [2].

Physiological ureterohydronephrosis which may 
appear from 6th to the 24h week of pregnancy and 
continues until birth, in conjunction with glycosuria 
appearing in 70% of cases, exposes the pregnant to 
an increased risk of urinary tract infection (UTI). Also in 
pregnancy is an increase in urinary concentrations of 
progesterone and estrogens leading to reduced blad-
der mucosal defense, further contributing to the deve-
lopment of UTIs during pregnancy [3].

Urolithiasis in pregnancy is the first cause of hospi-
talization in the nonobstetrical disease [4]. In the last 
two decades the incidence of urolithiasis is in a con-
stant growth [2], becoming a challenge to the urologist 
in case of pregnant patients because of the potential 
harmful effects of anesthesia, the impossibility to per-
form radiological investigations and the possible com-
plications of the endourological procedures. Finally 
and fortunately, most stones (64-84%) pass spontane-
ously with conservative treatment [5], however, if the 
calculus does not pass, it may induce complications 
such as premature labor, premature rupture of mem-
branes, preeclampsia or miscarriage, intractable pain, 
urosepsis in the setting of urinary tract infection [6,7]. 

Renal ultrasound is considered first-line because 
the gold standard for diagnosis in the non-pregnant 
state, computed tomography (CT), involves radiati-
on use, which is avoided during pregnancy because 
of teratogenic risks and risk of childhood malignancy. 
Ultrasound has a poor sensitivity and one group only 
identified stones 60% of the time during pregnancy 
[8,9]. When results are equivocal, half Fourier single 
shot turbo spin echo (HASTe) magnetic resonance uro-
graphy (MRU) without contrast is safe, effective, com-
parable to CT accuracy, and now considered second-li-
ne during pregnancy when available [10].

Once the diagnosis of a stone is made during preg-
nancy, multi-disciplinary decision-making (gynecolo-

gist – urologist – general practitioner) is required given 
the potential complications that can occur as discussed 
above. Urology and obstetrics should be in active com-
munication with the patient outlining a plan with close 
follow-up and monitoring.

Assessing retrospectively all the files of pregnant 
women hospitalized in the last 10 years in our service 
we wanted to identify the profile of the pregnant at risk  
of developing urological complications during preg-
nancy in order to provide additional monitoring criteria 
to our gynecologists collegues, being known that 28% 
of stones during pregnancy remain undiagnosed [5].

Materials and methods 
We included in our single center retrospective stu-

dy the data of all the pregnant women admitted and 
diagnosed with renal colic and/or fever between Janu-
ary 2005 and December 2014.

There were analyzed several elements such as: 
symptom onset, symptoms at admission, ultrasound 
findings, urinary tract infection at the time of presen-
tation, ultrasound detection of reno-ureteral lithiasis, 
therapeutic approach, postoperative evolution, moni-
toring and after birth therapeutic approach. They were 
taken into account pregnancy age, moment of diagno-
sis, history of lithiasis or urinary tract infection and the 
data collected were statistically processed in search for 
predictive factors for high-risk group that can be used 
in the management of  the pregnant women.

To test the dependence between variables during 
the analysis we used Student t-test and Mann–Whitney 
U test in order to compare averages for two samples for 
numerical variables and the methods for determining 
and measuring the degree of association between two 
categorical variables. To measure the degree of associ-
ation between two variables, we have applied factor 
Cramer’s V. We have considered p<0,05 statistically sig-
nificant.

Results
The records of 43 patients were included in the 

study. Analyzing hospitalizations per year we notice 
a  slight and continuous rising trend of admissions.
The 390 pregnant women included in the study came 
to urologist submitted by the gynecologist, general 
practitioner or they came in emergency by their own 
initiative, particularly those with history of urolithiasis 
or UTI. Presentation at the hospital was in the first 12 



nr. 1 / 2016 • vol 15 Revista Română de Urologie 53

Cl
in

ic
al

 s
tu

di
es

hours after onset of symptoms in almost half of cases 
(42.82%; n = 167), in 108 cases (27.69%) between 12 
and 24 hours after, and 114 patients (29.23%) came 
at more than 24 hours from symptom onset. In terms 
of patiens age, the pregnant women were aged be-
tween 15 and 47, with a mean age of 28.22 years (SD 
= 5.91 years). Most pregnant women were in the second 
trimester of pregnancy at the presentation (50.77%), 
those who were in the third accounted for 40% of cases. 
Pregnant women in their first trimester were the fewest, 
9.23% respectively (table 1). 

The dominant symptom which determined the 
pregnant women to be adressed to an  urological ser-
vice was represented in most cases (46.41%; n = 181) 
by lumbar pain, the isolated infectious manifestations 
(fever, chills) being present in 111 patients (28.46%), 
and their association was noted in 98 (25.23%) of the 
patients (table 2). Concerning paraclinical features, 
blood counts, creatinine, C-reactive protein (CRP), an 
urinalysis with urine culture and ultrasound of the uri-
nary tract were performed in all patients. 

Table 1: The characteristics of the studied population

Age
Mean (years) < 20 years 20-30 years 30-40 years > 40 years

28.22 ± 5.91 36 (9.23%) 232 (59.48%) 114 (29.23%) 8 (2.05%)

Pregnancy age
First trimester Second  trimester Third trimester

36 (9.23%) 198 (50.77%) 156 (40%)

Onset of  
symptoms*

<12 hours 12-24 hours >24 hours

167 (42.82%) 108 (27.69%) 114 (29.23%)

Patients (n=390)

Multiparity 180 (46.15%)

History of UTI 49 (12.56 %)

History of lithiasis 30 (7.69%)

  * the time interval from onset of symptoms to presentation

The ultrasound evaluation performed by the radiol-
ogist at the time of admission revealed first degree ure-
terohydronephrosis in 175 pregnant women, 127 of the 
patients had ureterohydronephrosis second degree, 17 
pregnant had third degree ureterohydronephrosis, and 
in only 3 patients was detected fourth degree dilata-
tion of the pyelocaliceal system, bilateral ureterohydro-
nephrosis being highlighted in 36 cases. An important 
parameter, often subjective and examiner dependent, 
which was reviewed during ultrasound exploration, 
was related to changes of echogenity at the level of 
urinary distended cavities or renal parenchyma. Thus, 
in 44 cases (11.28%) we found modified echogenity of 
the pyelocaliceal system and in 18 cases (4.61%) echo-
genity changes in renal parenchyma. Renal ultrasound 
revealed renoureteral lithiasis in a number of 97 cas-
es, of which 27 patients (27.83%) had renal stones, 18 
(18.55%) diagnosed with lumbar ureteral stones and in 
52 patients (53 60%) we spotted an ureterovesical junc-
tion calculi.

Table 2: Clinical presentation and ultrasound findings

Patients (n=390)

Lumbar pain 181 (46.41%)

Fever, chills 111 (28.46%)

Asociation pain, fever/chills 98 (25.23%)

Unilateral ureterohydronephrosis 322 (83.38%)

Bilateral ureterohydronephrosis 36 (9.23%)

US modified echogenity 62 (15.89%)

Renoureteral lithiasis 97 (24.87%)

Urinary infection confirmed by positive urine cul-
ture was detected in a total of 166 pregnant women 
(42.56%), in 81 of them (69.87%) was isolated esche-
richia coli, at 12 patients (7.22%) Klebsiella pneumo-
niae, enterococcus faecalis being detected in 7 cases 
(4.21%). Proteus mirabilis was revealed only 4 patients 
(2.40%), while the remaining patients representing 0.6 
and 1.2% of pregnant women were identified Staph-
ylococcus, Streptococcus, Pseudomonas aeruginosa, 
Candida albicans, mixed flora being the bacteriological 
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result of 22 patients (13.25%).
Of the 390 pregnant women, 49 (12.56%) reported 

a history of documented urinary tract infections and 30 
patients (7.69%) had previous history of renal stones. 
However we found no significant association between 
the presence of infection and ultrasound documented 
stone (p = 0.63). 

In the study group, a total of 206 pregnant (52.82%) 
responded favorably to conservative treatment, the re-
maining 171 pregnant women (43.84%) either had signs 
of septic shock or did not respond to conservative treat-
ment set, which is why it was necessary urinary drainage 
by ureteral catheterization with an autostatic double J 
stent. In nine cases (2.30%) ureteral catheterization could 
not be performed due to the presence of an obstacle that 
could not be overcome, which is why ensuring the pyelo-
caliceal system drainage was carried out through a per-
cutaneous nephrostomy performed only by ultrasound 
guidance. There were no statistically significant associa-
tions between the degree of ureterohydronephrosis and 
treatment method applied (p = 0.71). In two cases (0.51%) 
in which ultrasound has detected an ureterovesical junc-
tion calculi, with negative urine culture, we decided and 
performed as first-line treatment an retrograde ureteros-
copy with in situ lithotripsy. In one case (0.25%) in whom 
the presenting symptoms were caused by the presence 
of a massive simple renal cyst, the therapeutical approach 
was ultrasound guided puncture, evacuation and sclero-
therapy of the cyst.  A particular case was represented by 
a pregnant woman that was diagnosed with a large renal 
stones  at fourth week pregnancy. After explaining her 
the options, the risks and possible evolution of lithiasic 
pathology during pregnancy, she decided for voluntary 
termination of pregnancy afterwards being subjected to 
a percutaneous nephrolithotomy.

In 290 cases (74.35%) presenting at admission clinical 
and biological signs of infectious syndrome, initial em-
piric antibiotic therapy was administered until the result 
of urine culture permitted the adjustment of antibiotic 
therapy according to the sensitivity testing. The most fre-
quently it was used the association amoxicillin-clavulanic 
acid in 130 cases (44.82%), followed by ceftriaxone in  46 
cases (15.86%) and amoxicillin alone in 45 cases (15.51%). 
The urine culture result permitted to adapt the antibiotic 
therapy and third generation cephalosporins and carbap-
enems were thereby used in 13 cases (4.48%).

The evolution was simple and favourable in the ma-
jority of cases under conservative treatment or endou-
rological procedure, but 3 cases (0.76%) had an unfa-
vorable outcome, which resulted in death in two cases 

and obstetrical complications for the third, ending in 
fetal death despite emergency cesarean delivery and 
afterwards in disseminated intravascular coagulation 
with hysterectomy and bilateral hypogastric artery li-
gation for hemostasis. One of the other two patients, 
aged 26 years old, was adressed for urological consul-
tation at more than 7 days after the onset of symptoms 
(pain in the right flanc and iliac fossa, fever), at 3 days 
after an appendectomy for persistance and worsening 
of septic shock signs under antibiotherapy. Despite 
urinary drainage by nephrostomy for an infected right 
ureterohydronephrosis by lithiasic obstruction and in-
tensive care support, the patient died at 4 hours after 
admission in the urological service, the anatomopatho-
logical exam postmortem showing septic myocarditis.

In the postpartum follow-up in 33 cases of preg-
nant women imaging examinations (ultrasound and 
intravenous urography) showed persistent lithiasic ob-
stacle and in one case revealed ureteropelvic junction 
obstruction. Subsequently in 18 cases extracorporeal 
shock wave lithotripsy (eSWL) was performed, uret-
eroscopy in 10 cases with pneumatic lithotripsy and re-
sidual fragments extraction. In one case the stone was 
just into the ureterovesical junction and the complete 
extraction by cystoscopy was possible. For 4 patients 
the  ureteral catheterization was not possible, neither 
the ureteroscopic approach, that’s why in the first mo-
ment it was performed a percutanous nephrostomy 
and afterwards a new endoscopic procedure. In the 
case of  the ureteropelvic junction syndrome, the pa-
tient  underwent open Anderson-Hynes pyeloplasty.

Discussions
The anatomical and physiological changes oc-

curring during pregnancy affect the whole urinary tract. 
Accentuation of such changes can become pathologi-
cal, alter renal function, and produce different urolo-
gical diseases that can be life threatening to both the 
mother and fetus. In normal pregnancy, renal pelvis 
and ureteral dilatation can be encountered as early as 
seven weeks of gestation. This dilatation is thought to 
be resulting from the relaxing effect of progesterone 
and mechanical obstruction of the dextro-rotated gra-
vid uterus, especially on the right side [11].

During pregnancy various physiological changes 
occur that may predispose to the occurrence of stones 
such as: reductions of ureteral peristaltics, physiologi-
cal ureterohydronephrosis, elevated gastrointestinal 
absorption of calcium due to the suppression of pa-
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rathyroid hormone and increased level of active vita-
min D, urinary tract infections and increased calcium 
excretion. On the other hand there are protective fac-
tors against stone formation such as increased rate of  
glomerular filtration by 25-50% and urinary concen-
tration of some crystallization inhibitors such as citra-
te, magnesium and glycosaminoglycans. These could 
be the reasons why the incidence of urinary stones in 
pregnant women is not greater than in general popula-
tion and however, dilatation of the upper urinary tract 
facilitates the passage of stones into the ureter, compli-
cating the pregnancy [12-14].

In our statistics the mean age of the patients was 
28.22 years (SD = 5.91 years), the first presentation of 
the pregnant patients was most frequently at the age 
of 27-28 years, similar to literature data [15].

Regarding the gestational age at which symptoms 
began, half of the patients were in the second trimes-
ter of pregnancy, and 40% were in the third trimester. 
Along with advancing gestational age increases the 
odds of developing renal colic not only due to lithiasis 
but also by mechanical compression of the ureter by 
the gravid uterus, the majority of patients presenting 
themselves to the doctor after the second trimester of 
pregnancy, although the fetal weight does not influen-
ce the ureterohydronephrosis degree [1]. If symptoms 
are on the left side there is a high probability of an uro-
lithiasic etiology [16]. 

Knowing that tha radiological investigations must be 
avoided in pregnant women, abdominal ultrasonogra-
phy was the initial and principal diagnostic tool in our 
study, its sensitivity in detecting the renal stones in preg-
nant women especially if it determines ureterohydrone-
phrosis can reach un to 72%  [17]. For improvement of 
the value of ultrasonography, the evaluation of the dila-
ted collecting system must include the entire ureters to 
exclude physiological hydronephrosis. The lumbar ure-
ters can be visualized in 77% of the hydronephrotic kid-
neys, because the fetus with the placenta and amniotic 
fluid provide a perfect acoustic window [18]. Transvagi-
nal ultrasonography is a tolerable outpatient maneuver 
and it can  be very useful in diagnosis of distal ureteric 
stones. Some authors reported that three-dimensional 
transvaginal sonography confirmed the presence of dis-
tal ureteral calculi in all the patients of their study (sen-
sitivity and specificity: 100%); such results exceeded the 
diagnostic sensitivity of both IVU and abdominal sono-
graphy diagnostic sensitivity for the same group of pa-
tients [19]. We used this approach rarely only to confirm 
a lithiasic image suspected on abdominal ultrasound. 

Using five degrees classification for ureterohydronephro-
sis we found in our study that more than three quarters 
of the pregnant women (77.43%) had first and second 
degree. It should be noticed that 9.23% had bilateral di-
latation of upper urinary tract.  Often bilateral low back 
pain can lead to confusion with the lumbar radicular 
pain, knowing that about 50% of pregnant women may 
have back pain during pregnancy and even after delivery 
[20]. Although clinical examination is useful in this case it 
is necessary also to conduct an ultrasound examination. 
A possible useful and well tolerated tool in evaluating the 
painful ureterohydronephrosis in pregnancy is magnetic 
resonance urography (MRU). There are characteristic and 
differing urographic appearances in physiological and 
calculous obstruction [27].

The main symptom that makes pregnant women 
come to the doctor  is lumbar pain [21], in our group 
of patients 46.41% had pain as the only symptom. But 
its association with fever and chills, as happened in our 
group in 28.46% and 25.23% of cases, is an element of 
seriousness. Urinary tract infections are the most com-
mon medical complication in pregnancy, with signifi-
cant morbidity for pregnant and the fetus. Although 
pregnant women are no more likely than the general 
population to develop  cystitis, but have increased chan-
ces of developing upper urinary tract infection [22]. even 
asymptomatic bacteriuria in pregnant women sould be 
treated since otherwise can lead to pyelonephritis. Also 
failure to treat bacteriuria during pregnancy may result 
in as many as 25% of women experiencing acute pyelo-
nephritis. Women with acute pyelonephritis may sustain 
significant complications, such as preterm labor, transi-
ent renal failure, ARDS, sepsis and shock, and hematolo-
gic abnormalities [22]. Recent studies even suggest that 
urinary infection during pregnancy can give newborn 
neurological sequelae [1]. The most frequent germ in 
our case but also in other studies [23] was e.coli (69.87% 
of cases). For treatment of urinary infection most com-
monly we used amoxicillin plus clavulanic acid followed 
by ceftriaxone.

There are authors who claim that symptoms of re-
nal colic and acute pyelonephritis in pregnant women 
resolves under conservative treatment in up to 94% of 
cases [24]. In our study this happened only 52.82% of 
patients. In all the other patients undergoing conser-
vative treatment which has failed or with initial signs of 
septic shock a urinary drainage was needed. Our first 
intention method was ureteral catheterization with the 
insertion on an autostatic double J stent, because it is a 
safe and effective technique of drainage even when it’s 
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done without fluoroscopic control and in local anesthe-
sia, but verification by ultrasound of stent positioning is 
mandatory. The double J stent insertion leads to rapid 
remission of symptoms with a low rate of complications, 
therefore it is recommended as first-line treatment for 
renal colic refractory to conservative treatment to preg-
nant women and not only [15]. This was confirmed in 
171 patients (43.84%) who benefit from the stent place-
ment with symptoms relief and favorable evolution. Re-
placing the stents, in cases where it was necessary, was 
performed at 12 weeks without incident contrary to re-
commendations to change them sooner because of the 
risk of calcification in the case of pregnant women [25].

In 2.30% patients representing 9 cases ureteral cathe-
terization failed. Which is why pyelocaliceal system drai-
nage was achieved by  percutaneous nephrostomy with 
favorable postoperative evolution for both the mother 
and the evolution of pregnancy. Ureteroscopy and laser 
lithitripsy in experienced hands is a safe method for the 
treatment of ureteral stones in pregnant women [26]. In 
our study we performed only two ureteroscopy in pati-
ents with pelvic ureteric stones, in general we prefer to 
perform curative treatment after birth when we can use 
fluoroscopic control. Unfavorable development of three 
cases that were associated with severe sepsis, two cases 
resulting in death, a third, in case of miscarriage and hys-
terectomy hemostasis, is demonstrating the importance 
of establishing emergency urinary drainage in a speciali-
zed endourological service.

We noticed that 8.46% of patients (n=33) had urinary 
stones that needed after delivery urological treatment. 
The techniques used were eSWL (n=18) or retrograde 
ureteroscopy (n=10). In our study 20.25% (n=79) of pati-
ents had a history of urological stones or UTI. These items 
may be predictive of an infected ureterohydronephrosis 
in the case of a pregnant woman. Therefore women with 
a history of urinary tract infections and lithiasis should 
be evaluated before becoming pregnant to further de-
crease the rate of complications during pregnancy.

Conclusions
Pregnant women in the second trimester, with a his-

tory of urinary lithiasis and infection can be classified 
as high risk patients for developing urologic pathology 
thus requiring careful monitoring of both gynecologist 
and urologist. Patients with a history lithiasis (history of 
renal colic, spontanous stone passage or history of endo-
urological procedures or eSWL) should benefit by a close 
supervision from the urologist throughout pregnancy.

On the basis of the findings of this study, it is clear 
that conservative treatment must be the first line the-
rapeutic approach, because it has favorable results in 
a significant percentage. In case of failed conservative 
treatment or initial signs of septic shock, ureteral cathe-
terization with an autostatic double J stent is a safe and 
effective method for upper urinary tract drainage and 
symptom remission with a low rate of complications.

empirical antibiotic therapy should be instituted ear-
ly if patients present signs of infectious syndrome, then 
it must be adapted according to sensitivity testing. Delay 
in establishing the drainage of infected ureterohydrone-
phrosis may have dramatic consequences. 
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