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Abstract 

Background: Urolithiasis in pregnancy is a major health concern and is one of the most common causes for non-
obstetrical abdominal pain and subsequent hospital admission during pregnancy. The incidence of urinary calculi 
during pregnancy varies in the range of 1/200 to 1/2000. Acute ureteric colic in pregnancy is associated with signifi-
cant potential risks to both mother and fetus. Significant anatomic and functional changes occur in pregnancy which 
not only lead to stone formation but also create diagnostic dilemma. The diagnosis of ureteric calculi can be incorrect 
in about 28% of pregnant patients.

Main body: Management of ureteric stone during pregnancy is remaining to be a challenge for the treating urolo-
gist. Because of the inability to use good imaging options for the diagnosis confirmation and more invasive approach 
for the treatment, management continues to be difficult. The main threats are preterm labor with delivery and 
premature rupture of membranes. Other pregnancy complications are obstructive uropathy, gestational diabetes 
mellitus, recurrent abortions and pre-eclampsia. Management of diagnosed ureteric stone is unique in the pregnant 
population and requires multi-disciplinary care. It should be individualized for each patient and moves preferably 
from conservative to invasive approaches sequentially. With continued advancements in endourological techniques, 
few definitive treatment options are also available for such patients.

Conclusion: There are several lacunae related with the diagnostic imaging, medical expulsive therapy, reliability of 
ureteral stent/percutaneous nephrostomy insertions and safety of ureteroscopy during pregnancy. Herein, we review 
the management of ureteric stone during pregnancy, the various diagnostic modalities and treatment options with 
their advantages and disadvantages. We also proposed our management algorithm to deal with such clinical scenario 
in this particular population.
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1  Background
Urolithiasis in pregnancy is a major health concern and 
is one of the common causes for non-obstetrical abdomi-
nal pain and subsequent hospital admission in pregnant 
women. The incidence of urinary calculi during preg-
nancy varies in the range of 1/200 to 1/2000, which is not 

different from the incidence reported in the nongravid 
women [1].

Majority of women present in the second or third 
trimester of their pregnancy, and as compared to pri-
miparous women, multiparous are more frequently 
affected [2–4]. Stone formation during pregnancy is 
predisposed by urinary tract dilatation due to ureteric 
obstruction by gravid uterus, smooth muscle relaxant 
effect of progesterone and infection [5]. Physiological 
hydronephrosis can occur in up to 90% on the right side 
and 67% on the left side in pregnancy [6].These normal 
anatomic changes during pregnancy not only lead to 
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stasis and stone formation but also create diagnostic 
dilemma. In pregnancy, stones are mostly composed 
of calcium phosphate and more commonly located 
in ureter rather than renal pelvis [7, 8]. This is due to 
the migration of renal stones into the ureter which is 
favored by physiological dilatation of the collecting 
system.

Management of ureteric stone during pregnancy is cru-
cial because of the potential risks to the mother and fetus 
[9]. The main threats are preterm labor with delivery 
(which can occur in up to 40% of women) and premature 
rupture of membranes [10]. Other pregnancy complica-
tions are obstructive uropathy, hypertension, higher inci-
dence of caesarean section, gestational diabetes mellitus, 
recurrent abortions and pre-eclampsia [11–13]. These all 
potential complications make accurate diagnosis of ure-
teric stone imperative.

Clinical presentation for ureteric calculi during preg-
nancy is characterized by colicky or dull aching pain that 
radiates to lower abdomen or labial region, tenderness, 
hematuria and fever. On the basis of these symptoms, a 
preliminary diagnosis can be made, but that can be incor-
rect in about 28% of pregnant patients and it can be mis-
diagnosed as diverticulitis, appendicitis and placental 
abruption [14].

Because there is limitation in the use of X-rays, intrave-
nous urography and computed tomography in pregnancy 
due to the teratogenicity, the diagnosis can be difficult 
[15, 16]. Ultrasonography (USG) is mostly used as the 
preferred diagnostic test in pregnant women with sus-
pected ureteric colic due to its lack of ionizing radiation, 
low cost and availability. Although the specificity of USG 
is high, it has low sensitivity which can bring in dilemma 
in the management of ureteric stone during pregnancy.

Regarding management of ureteric stone in pregnancy, 
it is mainly treated by conservative mode initially with 
medical expulsive therapy (MET) which is successful in 
about 70–80% of patients [17]. In patients with failed ini-
tial conservative treatment, double J (DJ) stent insertion 
or percutaneous nephrostomy (PCN) tube placement can 
be considered.

Occasionally for symptomatic ureteric stones dur-
ing pregnancy, definitive management is required. With 
continued advancements in endourological techniques, 
ureteroscopy is frequently considered the first-line defini-
tive treatment of obstructive ureteral calculi during preg-
nancy [13, 18]. PCNL is not recommended in pregnancy 
due to need of general anesthesia, prone position and 
fluoroscopic radiation hazards.

Although ureteric stone occurrence during pregnancy 
is not very frequent, it still poses a challenge in diagno-
sis as well as treatment. There are several lacunae and 
confusions related with the diagnostic imaging, MET, 

reliability of ureteral stent/PCN insertions, safety of 
ureteroscopy and follow-up protocol during pregnancy.

Present review was carried out on carefully selected 
up-to-date articles, including those reporting on the 
diagnosis and management of ureteric stones during 
pregnancy. Aim of this review is to explain the use of 
various diagnostic and treatment modalities used in the 
management of ureteric stones during pregnancy based 
on a literature review and the authors’ experience.

2  Main text
2.1  Materials and methods
A systematic review was performed of management of 
ureteric stone in pregnancy, with an attempt to stick to 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines. The literature 
review was performed using PubMed database in struc-
tured and comprehensive manner. We identified origi-
nal articles of “ureteric stone in pregnancy,” and the 
search was restricted to available literature in English 
language only. Inclusion criteria were articles published 
from starting to March 2020; special emphasis was 
laid on relevant articles reporting the diagnosis, man-
agement and outcomes of ureteric stone in pregnancy. 
Small case series, case reports, comments and edito-
rials were excluded for part of this study. The search 
was conducted in PubMed database by the first author 
using the keywords: “ureteric stone,” “ureterolithiasis,” 
“ureteric,” “stone,” “ureteral calculi,” “ureteral,” “calculi” 
and “pregnancy.” The search recognized 260 studies 
in total and was narrowed down to 111 studies after 
excluding duplicates and relevancy. On further screen-
ing of abstract, total 51 studies were included and nine 
articles were identified for full text eligibility into the 
study [19–27]. Two authors were involved in retriev-
ing the information independently, and they finalized 
the inclusion of articles for this review. The likely short-
comings of a single database review system and selec-
tion bias are admitted.

2.2  Evidence synthesis
Management of ureteric stones in pregnancy is critical 
because of associated risks to mother and fetus [9, 28]. 
Proper timely diagnosis and the best possible treatment 
without any harm are the key to manage such condi-
tions, and the limiting factor is the inability to use the 
imaging modality (X-ray, CT scan) for diagnosis and 
side effects of traditional treatment methods during 
pregnancy. We opted to review the available literature 
on this issue and analyzed the nine studies.
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2.3  Study population
A total of nine studies on the management of ureteric 
stone in pregnancy were reviewed for this study (Fig. 1, 
Table 1).

2.4  Diagnostic evaluation
2.4.1  History and physical examination
Diagnosis of ureteric calculi in this patient population is 
difficult; a high index of suspicion is required. It is often 
misdiagnosed as appendicitis, diverticulitis and placental 
abruption. However in the included nine studies, none of 
the patients was misdiagnosed. Main clinical symptom of 
ureteric stone is colicky or dull aching pain with radiation 
to lower abdomen or labial region which is a presenting 
feature in 80 to 100% of the patients [29]. Other symp-
toms are nausea, vomiting, unexplained fever, recurrent 
urinary tract infections (UTI), hematuria and lower uri-
nary tract symptoms (LUTS) like frequency and urgency 
[30]. In pregnancy, nausea and vomiting are very com-
mon because of progesterone [31]. In the included nine 
studies, 30.2% (112/371) patients were having these 
symptoms. Some rare symptoms associated with preg-
nancy are pre-eclampsia and premature onset of labor 
[12]. In the included studies, seven patients (out of 371) 
developed premature onset of labor which was controlled 
by tocolytics.

On physical examination, tenderness on palpation can 
be seen and tachycardia may be present in UTI with fever 
patients. In the included nine studies, tenderness was 

reported in 3.8% (14/371) patients. A past history of renal 
stone disease should also be sought because dilated ure-
ters during pregnancy may allow passing renal stone into 
it. History of urolithiasis was present in 8.1% (30/371) 
patients in the included nine studies.

In this review included nine studies, total 74.4% 
(276/371) patients were presented with colicky pain, 
LUTS in 11.6% (43/371), fever in 8.3% (31/371) and mac-
roscopic hematuria in 4.9% (18/371) patients.

2.4.2  Laboratory test
Urinalysis is a primary test for these patients, and it 
should be examined for signs of active UTI or micro-
scopic hematuria. Patient with pyuria and bacteriuria 
should be evaluated with urine culture and sensitivity 
test. Microscopic hematuria can be present in 95% to 
100% of such cases [32]. Complete blood count, renal 
function test, serum electrolytes and serum calcium level 
should be checked. Metabolic evaluation should be con-
sidered after the completion of pregnancy because hor-
monal effect in pregnancy generally alters the accurate 
result [33, 34]. In the included eight studies, 48% (144 
patients of 301) were positive for microscopic hematuria, 
while one study [26] did not provide the data regarding 
laboratory test detail. Leukocyturia was seen in 11.6% 
(35/301), and positive urine culture was in 12% (36/301). 
None of the included study performed metabolic workup 
during pregnancy.

Identification Records identified through Records identified through
Pubmed search  n = 260                                            other source n = 2

Records screened after removing duplicates                     
Screening n = 111

Records excluded after title and abstract review n=60
(Study not explicitly applied to ureteric stone, 

Case reports, editorials and letters excluded)

Eligibility

Full text evaluation for eligibility
n = 51                                       

Records excluded after full text evaluation n=42

Inclusion Full text article with the eligibility
Included in current review 
n = 9  

Fig. 1 Consort flowchart of included studies
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Table 1 Nine studies reporting management of ureteric stone in pregnancy were reviewed

Study Design 
of study

Number 
of patients

Gestation 
period 
(weeks)

Symptoms 
and signs 
at presentation

Laboratory 
results

Diagnostic 
modality

Treatment 
modality

Complications

LEMOS et al., 
2002 [19]

Prospective 
study

18 28 (median) Lumbar pain-14
abdominal 

pain-4

Microscopic 
hematu-
ria-13,

Leukocyturia-8
Urine cul-

ture + in 4
RFT-normal 

in all

USG: 12 and
MRI: 2

DJ stent: 4
URS: 14

Nil

Elgamasy et al., 
2009 [20]

Case series 42 25.9 (mean) Colicky pain-15
infection-10
hematuria-9
calculus anuria-1

Microscopic 
hematuria-9

Urine cul-
ture + in 4

RFT-deranged 
in 1 patient

USG:42
Doppler 

USG:42

Conservative: 
27

URS: 15

Premature 
labor: 1

Hoşcan et al., 
2012 [21]

Retrospective 57 26 (mean) Flank pain-51
Fever-6
Irritative void-

ing-11

Microscopic 
hematu-
ria-40

Urine cul-
ture + in 6

RFT-Normal 
in all

USG: 57 Conservative: 
23

DJ stent: 5
URS: 29

UTI: 1
Premature 

uterine
contraction: 1

Abdel-Kader 
et al., 2013 
[22]

Prospective 23 25 (mean) Colicky pain-17
Pain and fever-6

Urine cul-
ture + in 6

RFT-Normal 
in all

USG: 20 and
MRI: 3

DJ stent: 6
URS: 17

Nil

Georgescu 
et al., 2014 
[23]

Prospective 54 9–35 (range) Flank pain-52
Fever-4
Irritative void-

ing-14

Microscopic 
hematu-
ria-40

Leukocytu-
ria-18

Urine cul-
ture + in 6

RFT-Normal 
in all

USG: 52 and
Limited IVP:2

DJ stent: 9
PCN: 1
Semirigid 

URS:32
Flexible URS: 

12

UTI:4
Hematuria:1

Adanur et al., 
2014 [24]

Retrospective 19 24.8 (mean) Colicky pain-14
Fever-2

Microscopic 
hematuria 
and pyuria-9

Urine cul-
ture + in 4

RFT-Normal 
in all

USG: 19 URS: 19 Preterm uterine 
contraction: 1

UTI: 1

Teleb et al., 
2014 [25]

Prospective 43 26.6 (mean) Colicky pain-43
Fever-10

Microscopic 
hematu-
ria-24

RFT-Normal 
in all

USG: 43 DJ stent: 22
URS: 21

UTI: 6

Bayar et al., 
2015 [26]

Retrospective 70 23.4 (mean) Colicky pain-70 RFT-Normal 
in all

USG: 70 DJ stenting: 29
URS: 41

Ureteral lacera-
tion: 3

Partial perfora-
tion

Of ureter: 1
Pyelonephritis: 2
Urosepsis: 1
Premature uter-

ine contrac-
tion: 2
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2.4.3  Imaging for ureteric stones in pregnancy
For the diagnosis of ureteric stone, proper evaluation 
requires various imaging modalities like ultrasonogra-
phy (USG), X-ray of kidneys, ureters, and bladder (KUB) 
region, intravenous urography (IVU), computed tomog-
raphy (CT) and magnetic resonance urography (MRU).

Although accurate diagnosis is important, it should not 
be at the cost of risky exposure to mother and fetus, so 
decision regarding imaging study should be well balanced 
between risks and benefits. Whenever ionizing radiation 
is used, it should follow the ALARA (as low as reasonably 
achievable) principle in pregnant females.

2.4.4  Ultrasonography (USG)
Abdominal USG is considered as a first-line imaging 
technique in cases of suspected ureteric calculi dur-
ing pregnancy. It is easily available, not having any ion-
izing radiation exposure and is safe to mother and fetus. 
It gives details of the pelvicalyceal system, renal paren-
chyma, ureteric dilation and occasionally the calcu-
lus itself (Fig.  2). It may diagnose alternative pathology 
(bowel obstruction, appendicitis, placental abruption or 
inflammatory bowel disease) also [32].

The specificity of USG in detection of ureteric stone is 
around 90% which is good enough, but the sensitivity is 
quite low (11–24%) especially in cases of middle ureteric 
calculi [20, 35]. It is difficult to differentiate hydrone-
phrosis due to obstructing stone from the physiological 
hydronephrosis of pregnancy [36]. In the included nine 
studies, USG was successful in diagnosis of ureteric cal-
culi in 74.4% (276/371).

To improve USG imaging characteristics, a number of 
adjunct measurements have been utilized nowadays like 
transvaginal USG, Doppler USG with resistive index (RI) 
and urinary jets. Elgamasy A et al. [20] in their study used 
DUS with calculation of the intrarenal RI in both kidneys 
after conventional gray-scale US on 15 patients, and all 
showed increase in RI.

Transvaginal US assists in the detection of distal ure-
teral calculi obstruction and differentiates it from physi-
ological hydronephrosis of pregnancy [37]. None of the 
included nine studies used this technique for stone diag-
nosis. The presence of hydroureter distal to the iliac ves-
sels indicates obstruction as compared to physiological 
hydronephrosis of pregnancy [38]. Severe left-side hyd-
roureteronephrosis also indicates pathological cause of 

Table 1 (continued)

Study Design 
of study

Number 
of patients

Gestation 
period 
(weeks)

Symptoms 
and signs 
at presentation

Laboratory 
results

Diagnostic 
modality

Treatment 
modality

Complications

Abedi et al., 
2017 [27]

Retrospective 45 27.3 (mean) Colicky pain-36
hematuria-9
Fever-3
Irritative void-

ing-18

Hematuria or 
pyuria-9

Urine cul-
ture + in 6

RFT-Normal 
in all

USG: 45 URS: 45 Premature uter-
ine contrac-
tion: 2

UTI: 2

Total sum of 
patients

371

Fig. 2 Right ureteric stone detected by transabdominal ultrasound in pregnant women
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obstruction because commonly in pregnancy only mild 
to moderate dilation occurs on left-sided pelvicalyceal 
system [39].

Doppler-assisted measurement of the resistive index 
(RI) has been described to distinguish physiological 
hydronephrosis from pathologic obstruction. The intra-
renal RI does not increase by the physiological hydrone-
phrosis during pregnancy [40]. An elevated RI (> 0.70) 
has been suggested as a marker of obstruction; however, 
it is not confirmatory and is nonspecific [41].

During Doppler US (DUS) in the first trimester, expo-
sure time should be kept minimum and also the acoustic 
output at the lowest level to avoid high intensities which 
can pose of risk of potential damage to the fragile embryo 
[42]. Epidemiological studies in the human population 
have demonstrated, although controversial, that there 
might be an association between DUS exposure in preg-
nancy and some traits such as lower birth weight, left 
handedness and delayed speech [43, 44]. A recent study 
in mice furthermore suggested a potential correlation to 
autism, as pups which were exposed to intrauterine DUS 
showed significantly less interest in social interaction 
compared to the sham group [45].

The temperature elevation more than 1.5 °C during 
Doppler is considered hazardous to the developing fetus 
[46]. Thermally induced bio-effects of DUS, which may 
even lead to teratogenesis, have already been suggested in 
a variety of studies, including in vitro and animal studies 
[43, 47–52].

The visualization of urinary jets usually indicates no 
obstructing calculi, and jet absence on the suspected side 
suggests the obstruction, with the sensitivity of 100% 
and specificity of 91% [53]. However, in 13% of pregnant 
patients jet may be absent normally and this is more com-
monly noted on the right side [54]. Asymmetry of the jets 
may be observed in ureteric calculi patients, but this is 
difficult to interpret. Visualization of urine jets is opti-
mized by contralateral decubitus position and aggressive 
hydration before image collection. Ureteric jet was not 
evaluated in these included nine studies.

2.4.5  Plain X‑ray KUB and intravenous urography (IVU)
Traditionally in the past, plain X-ray KUB and limited 
IVU (defined as three film study—using a scout film, a 
film at 30 s and one at 20 min) have been used as second-
line investigations for suspected ureteric stone in preg-
nancy (Fig. 3). A series of Stothers and Lee on IVU study 
in 17 patients showed delayed function on the affected 
side, and stones were diagnosed in 16 of the 17 cases 
[13]. In the included nine studies, only in one study lim-
ited IVU was used in two patients for confirmation of the 
diagnosis [23].

Although IVU gives important anatomic and functional 
information of renal units and is a sensitive and specific 
tool for the diagnosis of calculi in pregnant females, this 
modality was associated with the harmful radiation expo-
sure, so gradually has been replaced by low-dose CT and 
MRI. Low-dose CT and MRI are more informative and 
comparatively safer in pregnancy, while conventional 
high-dose CT scan is contraindicated.

As per recent European Association of Urology (EAU) 
guidelines 2019, scientific societies and organizations 
agree on the safety of the diagnostic evaluation when US, 
X-ray imaging and MRI use is indicated. A radiographic 
procedure should not be withheld from a pregnant 
woman if the procedure is clearly indicated and doing so 
will affect her medical care. It is generally recommended 
that an investigation resulting in an absorbed dose to the 
fetus of greater than 0.5 mGy requires justification.

2.4.6  Fetal radiation exposure by imaging techniques
The prime concern is radiation exposure to fetus by 
various radiological investigations used in the pregnant 
patient especially in the first trimester because it is harm-
ful and can lead to teratogenic effects, cell death, genetic 
mutations and carcinogenesis [55].

During the first trimester, a high dose of radiation 
(50–150 mGy) is associated with the risk of teratogenic-
ity to 1–3% [56]. As per a study, relative risk of solid or 
hematologic malignancy by a prenatal X-ray exposure 
is about 2.4-fold higher as compared to non-exposure 
[57]. In this study, total 140 twins were evaluated (in 
which 31 were cases and 109 were controls). They found 
that twins in whom leukemia or other childhood cancer 
developed were twice as likely to have been exposed to 
X-rays in utero as twins who were free of disease (relative 
risk, 2.4; 95 percent confidence interval − 1.0 to 5.9). The 
gestational age at the time of radiation exposure to fetus 
is important factor, which determines the risk of terato-
genicity. For induction of miscarriage or teratogenesis 
in the first trimester, the estimated threshold is 20 mGy, 
while in the second and third trimesters, it is 50  mGy 
(cumulative exposure) [58]. In relation to carcinogenesis, 
there is no safe threshold of exposure because radiation is 
considered to have a stochastic effect on carcinogenesis. 
The in-utero exposure of 10 mGy of radiation is associ-
ated with the risk of childhood cancer in 1/10,000 [58]. If 
the family is concerned about radiation-induced cancer, 
they should be reassured by the fact that approximately 
one extra case of cancer in this population of 10,000 
would appear, if all 10,000 received 10 m Gy.

As per recent guidelines of American College of Obste-
tricians and Gynecologists (ACOG 2017), the radiation 
doses of < 50  mGy in pregnancy are safe for the fetus 
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without raising the risk of fetal anomalies or pregnancy 
loss [59]. In the included nine studies, none of the radi-
ation-induced complications were reported in any child.

The approximate radiation dose to fetus by common 
imaging modalities applied to mother is listed in Table 2 
[60].

2.4.7  Low‑dose computed tomography (CT)
Conventional CT exposes the developing fetus to a higher 
dose of radiation (range 10 to 50 mGy) which can result 
in teratogenicity and childhood/fetal malignancy [60, 61]. 
Therefore, such high-dose ionizing radiation examina-
tions should be avoided and only be done in pregnancy 
when there is no diagnostic alternative and when the 
benefits outweigh the risks (Fig. 4) [62].

Fig. 3 Left ureteric stone detected by X-ray KUB and IVU in non-pregnant patient

Table 2 Estimated fetal doses of  radiation associated 
with maternal radiological procedures

USG ultrasonography, MRU magnetic resonance urography, X-ray KUB 
X-ray of the kidneys, ureters and bladder, IVU intravenous urogram, CT 
computed tomography, DTPA diethylene triamine pentaacetic acid, MAG3 
mercaptoacetyltriglycine 3

Imaging study Radiation 
dose 
(mGy)

USG 0

MRU 0

X-ray KUB 1.4–4.2

IVU (3 film) 1.7–10

CT (conventional) 8–49

CT (low dose) ≤ 7

MAG3 or DTPA 0.2–4
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Low-dose CT is safe and highly accurate imaging 
technique and is preferable in patients with recur-
rent stone disease. For diagnosis of ureteric calculi, a 
low-dose CT scan with fetal radiation dose of 4  mGy 
is highly sensitive (95%) and specific (98%) technique 
with good positive predictive value (> 95%). In this 

modality, body mass index of the patient is also impor-
tant; it should be less than 30 kg/m2 to maintain good 
sensitivity and specificity. Low-dose CT is increas-
ing in popularity, but still not commonly used in the 
pregnancy [60, 63]. Ultra-low-dose CT scan decreases 
the radiation dose below teratogenic threshold levels 

Fig. 4 Right lower ureteric stone detected by NCCT in non-pregnant patient
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(< 1.9 mSv), so in this regard it is safer in pregnancy, but 
again theoretically, it is not completely acceptable due 
to stochastic effects [60].

According to one study on 20 pregnant females, the 
average radiation dose in low-dose CT was 7.1  mGy 
[60]. After further refinement of this technique, radia-
tion dose became very less (< 2.5 mGy) and still work is 
going on this to reduce it as much as possible level [64].

As per EAU guidelines, in pregnant women, use low-
dose computed tomography as a last-line option. None of 
the included nine studies used low-dose CT for diagnosis 
of ureteric stone in pregnancy.

Although longitudinal data support the relative safety 
of this technique during pregnancy, its use is limited due 
to persistent fears in radiologist and obstetricians.

ACOG currently endorses the use of low-dose CT scan 
during pregnancy for the proper diagnosis and manage-
ment of significant medical problems, including urolithi-
asis [65]. The American Urological Association (AUA) 
also supports the use of low-dose CT (when ultrasound is 
non-diagnostic) as an imaging modality for females in the 
second or third trimester of pregnancy [66].

2.4.8  Magnetic resonance urography (MRU)
In pregnant patients, magnetic resonance imaging (MRI) 
is commonly used for the evaluation of acute abdominal 
pain. In MRI, there is no ionizing radiation exposure to 
fetus. The American College of Radiology (ACR) sup-
ports the use of this modality in pregnant patients in 
any trimester. Moreover, unknown bio-effects (during 
the period of organogenesis) exist, so extra caution is 
required when using MRI during the first trimester of 
pregnancy [67].

MRU without contrast is safe and effective; it is now 
considered the second-line investigation during preg-
nancy [68]. MRU has comparable accuracy to CT, and it 
can quickly acquire images of upper urinary tract without 
the use of intravenous contrast agents (Fig. 5).

MRU using T2-weighted “water” images is useful to 
identify the urinary system and ureters; it can differenti-
ate dilatation due to physiological effects from dilatation 
related to calculi. For detection of small stones, a high-
resolution, thin-slice, highly T2-weighted fast spin echo 
(FSE) sequence of MRU is helpful.

Half Fourier single-shot turbo spin echo (HASTE) 
MRU without contrast shows the calculus as a filling 
defect; assess the secondary characters of obstruction 
with information about other organ systems [69–71]. It is 
very fast with the acquisition time around 15 min [72]. In 
the diagnosis of acute ureteral obstruction during preg-
nancy, its sensitivity and specificity are good enough [73].

In a study of 24 pregnant women with symptomatic 
hydronephrosis, MRU had shown different appearances 
in pathologic obstruction and physiological hydrone-
phrosis [72]. MRI is not accurate in ureteral calculi detec-
tion, but it shows some attributes which may help in 
obstructing calculi visualization: direct visualization of 
stones within a dilated ureter in the high signal of urine, 
the presence of dual constriction in ureter at the level 
of pelvic brim and ureterovesical junction (double-kink 
sign), an abrupt ending of the ureter, an “unusual” site 
of obstruction (vesicoureteric junction), perirenal fluid, 
renal enlargement, periureteral and perinephric edema 
[72].

In contrast, physiological hydronephrosis demonstrates 
a gradual, smooth tapering of the middle ureter due to 

Fig. 5 Intraluminal filling defect (stone) in the distal left ureter detected by MRI
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extrinsic compression between the iliopsoas muscle 
and gravid uterus. In the included nine studies; Lemos 
[19] used MRI for the diagnosis of ureteric stone in two 
patients but did not locate the calculus in any of them; 
in another study of Abdel-Kader [22], MRI was required 
in three patients with middle ureteric stones to confirm 
ultrasound findings.

Limitations of MRU include relatively high cost, not 
easily available, not useful in patients with metallic 
implants, limited visualization of small calculi, time-con-
suming and artifacts mimicking as filling defects. Impor-
tantly, flow artifacts are typically centrally located and do 
not lie dependently, unlike the stone.

In pregnant patients, the diagnosis of ureteric stone 
still remains challenging. According to recent recom-
mendations of AUA, USG is the first investigation in all 
pregnant patients suspected of colic, and if USG is not 
confirmatory, then MRU without contrast (gadolinium 
can cross the placenta) should be preferable in the first 
trimester and low-dose CT scan in the second or third 
trimesters [35, 66].

2.5  Management overview
After the diagnosis of ureteric calculus is made during 
pregnancy, a team work is required which involves multi-
disciplinary decision-making approach. Involvement of 
a urologist, obstetrician, radiologist, anesthesiologist 
and neonatologist is required due to the potential com-
plications that can arise during management of these 
cases. Obstetrician and urologist together should out-
line a management plan with close follow-up and moni-
toring of patient. Initial choice is always a conservative 
approach (unless otherwise indicated) that uses hydra-
tion and analgesia for stone’s passive expulsion.

There are some conditions that require immediate 
intervention like bilateral renal obstruction, obstruction 
in solitary kidney, uncontrolled pain and vomiting, active 
infection, deteriorating renal function due to progressive 
obstruction, poor access to urological care/equipment 
and imminent sign of pre-eclampsia and preterm labor 
[14]. The second trimester of pregnancy is preferable 
time to intervene because in this period risk to mother 
and fetus is minimal [74]. These interventions can be 
double J stenting or placement of PCN tube for diversion 
of urine in obstructed kidney and ureteroscopic stone 
retrieval. Other options of stone management like percu-
taneous nephrolithotomy (PCNL) and shock wave litho-
tripsy (SWL) use radiation, so they are contraindicated in 
pregnancy.

A management algorithm for the management of ure-
teric stone in pregnancy is given in Fig. 6.

2.5.1  Expectant management
Most pregnant females with symptomatic ureteric stones 
can be managed conservatively in the similar way of non-
pregnant population because the rate of spontaneous 
passage of stones is high. With conservative therapy, up 
to 60–80% of patients pass their stones spontaneously 
without any complication [14, 29, 31]. Conservative treat-
ment requires supervision by the urologist and obste-
trician, and it comprises of analgesia, hydration (oral or 
intravenous), antiemetics and antibiotics if necessary.

This protocol is generally followed in the pregnant 
women who do not have any sign of infection, stone 
size < 1  cm and adequate pain relief by oral analgesics. 
Serial ultrasound should be done frequently during con-
servative treatment of such patients.

Aggressive fluid intake (oral/intravenous) is the main 
component of this treatment, which increases the urine 
flow and stone expulsion rate. Adverse effects of every 
drug on mother and fetus should be considered cau-
tiously before prescribing them. Nonsteroidal anti-
inflammatory drugs (NSAIDs) are usually not preferred 
in pregnancy due to associated risk of oligohydramnios 
and pulmonary hypertension due to premature closure of 
the patent ductus arteriosus (PDA) in fetus [75]. Codeine 
is contraindicated in the first trimester due to terato-
genic effects [76]. Narcotics are generally required and 
are considered safe, but prolonged use should be avoided 
[76]. Continuous epidural blockade (T11-L2) was also 
suggested as a beneficial option in management of stone 
during pregnancy [77].

Most of the patients (60–80%) pass their stone during 
pregnancy. If patients are not able to pass the stone spon-
taneously during pregnancy, then about half of them will 
pass their stones after delivery [78]. According to some 
studies, the spontaneous passage rate of ureteric stone is 
higher during pregnancy as compared to non-pregnant 
status (81 vs. 47%; p < 0.0001) that may be due to physi-
ological ureteral dilation by progesterone effects [78–80]. 
Regarding these findings, some biases can be responsible 
such as general reluctance toward surgery, more time 
in trial for spontaneous passage and poor follow-up of 
patient. Another study by Burgess K.L. reported sponta-
neous passage rate of only 48% in this group [81].

In the included nine studies, Hoscan MB [21] reported 
23% patients (13 out of 57) were managed conservatively. 
In these patients, stones were passed spontaneously with 
the use of analgesics, antispasmodics and hydration. In 
another study, Elgamasy [20] also reported that 64.3% 
patients (27/42) were managed successfully by conserva-
tive treatment.
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Size and location of the stone are two important fac-
tors that determine the rate of spontaneous expulsion. 
If the stones size is < 5  mm, approximately 60–70% may 
be passed, and if the stones size is 5–10 mm, 40–50% will 
pass spontaneously within 4 weeks [82]. Another study of 
Andreoiu M and MacMahon reported that spontaneous 
expulsion rate is 44.1% and 27.3% for stones located in 
the vesicoureteric junction and proximal ureter or uret-
eropelvic junction, respectively [9].

Although conservative management is first-line ther-
apy, it is critical to understand that when it has to stop 
and other intervention is required. The AUA guidelines 
also recommended conservative treatment initially for 
small calculi (< 1  cm) in clinically fit patients. The pre-
ferred analgesic is small doses of morphine. Surgical 
management and pharmacologic strategies should be in 
coordination with obstetrician [83].

The recommended medications and their doses in 
pregnancy:

Pregnant patient with suspected ureteric colic 

haematuria, lower urinary tract symptoms like frequency and urgency) 

Initial basic investigations

s, PT/INR)

YES                                                   NO

Patient requires immediate intervention                                                    
MRU
first trimester pregnancy

(flank pain, nausea, vomiting, unexplained fever, recurrent UTI,

(urinalysis, urine culture and sensitivity, CBC, RFT, Serum electrolyte

Ultrasonography of abdomen and pelvis
Stone found on USG

tone found             

Low dose CT 
NO                                   YES                                                           -second/third trimester

(Indication for intervention +)              pregnancy

Expectant treatment        not        
 -  hydration,            improving 
-  pain control,               No stone found

 -  serial USG                                                                                                 - symptoms due to non-urology 
Medical expulsion therapy                                                                                cause -> manage accordingly

>
Definitive management DJ stent/ PCN insertion

DJ stenting                                - URS and lithotripsy 

Second trimester pregnancy
Active infection                                 Patient preference
First trimester of pregnancy Normal anatomy
Deteriorating renal function               

- severe hydronephrosis -

s
-

Temporizing options                  
-
- PCN insertion                            

Indications –                                 Indications -
B/L renal obstruction                        No infection
Obstruction in solitary kidney Single < 1cm stone
Large stone burden                            

Sign of pre-eclampsia/ preterm labor
Fig. 6 Management algorithm for the management of ureteric stone in pregnancy
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For UTI Ampicillin 500 mg qid

Amoxicillin 250 mg tid

Cephalexin 500 mg qid

Cefaclor 500 mg qid

Ceftriaxone 1gm i.v.

For analgesia, FDA recommends that where possi-
ble, the use of NSAIDs should be avoided during preg-
nancy. Although opioid can be used, risk of dependence 
(neuro-adaptation) and risk of withdrawal should be 
kept in mind.

For Analgesia Acetaminophen (paracetamol) 500 mg 
for mild pain is preferred.

Morphine in small dose for severe pain 
can be used.

For Antiemetics Metoclopramide 5–10 mg orally before 
food is safe in pregnancy,

Antacids—pantoprazole in 20/40 mg.

Fluids—I.V. fluids can be used judiciously if patient is 
dehydrated. Normal saline or other I.V. fluids can be given 
according to the patient’s condition and investigations.

2.5.2  Medical expulsive therapy (MET)
When conservative treatment fails, then medical expul-
sive therapy  is used as an effort to trial of spontaneous 
passage of ureteric stone [84, 85]. The alpha blockers 
and calcium channel blockers are classified as Category 
B drugs in pregnancy and are often used without any 
adverse effects. Calcium channel blocker is safer drug 
which is commonly used during pregnancy for the man-
agement of preterm labor and gestational hypertension 
[86]. Both alpha blockers and calcium channel block-
ers inhibit the peristaltic activity of ureter which facili-
tates stone expulsion. They may also help in decreasing 
the colic episodes, analgesic requirements and hospital 
admissions. The suggested dose of nifedipine for expul-
sive therapy (20–30 mg) is not notably differing from that 
used for tocolysis.

As per recent retrospective cohort study, stone expul-
sion rate was improved by 24% with the use of tamsulo-
sin without any adverse fetal or maternal outcomes [87]. 
As per recent email survey study with 565 respondents, 
the use of MET was 97.6% in general and 44.3% in preg-
nancy [88]. Although these recent studies are promising, 
further studies are warranted to support the use of MET 
in pregnancy. The recent AUA guideline supports that if 
MET is being advised in pregnancy, the patient should be 
warned that usage of these drugs in pregnancy is not well 
documented and they are being utilized for an off-label 
purpose [83].

In the included nine studies, Hoscan MB [21] reported 
17.5% patients (10 out of 57) were managed symptomati-
cally by MET successfully with the use of analgesics, anti-
spasmodics and fluids.

2.5.3  Indications for intervention
The common consensus is to avoid the invasive treatment 
during pregnancy especially in the first trimester (risk of 
miscarriage is more) and the third trimester (preterm 
labor can be induced). Several authors have reported that 
in pregnancy the second trimester is the preferred period 
for non-obstetrical surgery in terms of safety and mater-
nal/fetal perinatal complications [74, 89–91].

Indications for intervention are same as general popu-
lation that include failure of conservative treatment, 
unresolved symptoms, progressive hydronephrosis, 
urinary tract infection, sepsis, obstruction of a solitary 
kidney, bilateral obstruction, progressive renal impair-
ment, poor access to urological care/equipment or com-
plications related with pregnancy such as pre-eclampsia 
and preterm labor [14]. Decision of surgical interven-
tion during pregnancy should be carefully planned with 
active involvement of experienced obstetrician and 
perinatologist.

2.5.4  Options for intervention
Approximately 20–30% of patients with ureteral calculi 
during pregnancy will ultimately require active treatment 
[23]. Active treatment can be subdivided into tempo-
rary drainage and definitive stone management. Tempo-
rary drainage can be achieved by either double J ureteral 
(DJ) stent placement or by PCN drainage, while defini-
tive stone management can be done by ureteroscopy and 
lithotripsy.

2.5.5  Temporizing options
Temporary drainage is reasonable in the condition of fail-
ure of conservative treatment, complex anatomy, large 
stone burden, transplanted kidney, presentation very 
early or very late in the pregnancy, obstetric concerns or 
complications, active UTI and contraindications to defin-
itive stone management [83, 92].

Advantages of temporizing treatments include less 
invasiveness, quickness, possibility to be done under 
local anesthesia, without radiation exposure, decrease in 
the pain, effectiveness in relieving obstruction and pro-
tection of renal functions [93]. Ureteral stents and PCN 
drainage both are safe and effective in pregnancy. During 
the decision of DJ stenting or placing PCN tube, stage of 
pregnancy, patient preference and tolerability should be 
considered.



Page 13 of 18Thakur et al. Afr J Urol           (2020) 26:60  

Disadvantages of temporary drainage include frequent 
exchange, multiple procedures, expensive, not well toler-
ated, dislodgement, migration, risk of urinary infection 
and that during each exchange, it subjects a risk on the 
pregnancy and it is not a definitive treatment, requires 
surgery in postpartum period. Other rare pitfalls include 
hematuria, premature delivery and sepsis [94].

2.5.6  Stent
Ureteral stents can be placed under local anesthesia or 
intravenous sedation. During the second or third trimes-
ters of pregnancy, it can be placed with limited fluoros-
copy. Ultrasound guidance may also be used for DJ stent 
insertion [95, 96]. There is no need for an external uri-
nary collection device with DJ stent.

A stent may be associated with the pain, poor tolerance, 
encrustation, bacterial colonization with risk of ascending 
UTI and decrease in quality of life. Stent migration occurs 
more frequently during pregnancy due to physiological 
hydronephrosis. It requires exchange in every 4–6 weeks 
due to high incidence of encrustation secondary to the 
metabolic changes in urinary chemistry that occur dur-
ing pregnancy, such as hypercalciuria and hyperuricosuria 
[18, 95]. The prolonged stenting may be associated with 
increased risk of bacteriuria, urinary tract infection and 
potential obstruction [95]. Antibiotics should be started 
whenever UTI is diagnosed with indwelling stent. In 
patients with high risk of preterm labor, the PCN place-
ment is preferred option than DJ stenting [97].

According to a study, 7 out of 15 pregnant females with 
DJ stents required early induction secondary to stent 
intolerance [98]. The efficacy and safety of alpha blockers 
and antimuscarinics are not proven in pregnancy, so they 
should be used with caution to reduce stent-related lower 
urinary tract symptoms [99]. In the included nine stud-
ies, 20.2% (75 of 371) patients were managed successfully 
by DJ stent insertion.

2.5.7  Percutaneous nephrostomy (PCN)
Sepsis and pyonephrosis are the main indications for 
PCN, which provides immediate drainage for pus and 
samples for urine culture [100]. Renal drainage require-
ment in the first trimester and large stone burden are 
other conditions where PCN is preferred [95].

Main advantages of PCN tube are that it can be per-
formed under local anesthesia with ultrasound guid-
ance, has high success rate and is safe in pregnancy. Some 
other advantages are avoidance of ureteric manipulation 
so decreased risk of infection spread or ureteric injury, 
option of different sizes of drainage tube placement, 
possibility to be used for future access in percutaneous 
treatment of stones after birth and that it is more cost 
effective than DJ stent.

PCN drainage has several disadvantages such as tube 
dislodgement, need to carry external collecting bag, 
tube obstruction by debris, more pain symptoms, infec-
tion, bleeding and need for periodic changes. Placement 
of PCN tube is technically difficult in the third trimester 
and is preferred as a technique of choice for pregnancies 
of ≤ 22 weeks [97].

In the included nine studies, Georgescu D [23] reported 
one of the patient out of 54 required PCN insertion for 
management.

2.5.8  Stent versus percutaneous nephrostomy
Stent versus nephrostomy tube which should be pre-
ferred is always a subject of debate. Both have well-
defined advantages and disadvantages and are equally 
effective for decompressing the urinary tract. With 
regard to infection, a study has shown them to be equiva-
lent [100]. Recent findings propose that both the proce-
dures are equivalent in terms of patients outcomes also 
[101]. So, it is finally the clinical scenario, resource avail-
ability, surgeons and patients preference which make the 
decision among these two procedures.

2.6  Overview of definitive stone management
In the past, pregnant women with ureteric stone were 
managed by temporizing measures until delivery but 
gradually with the advancement in the instruments 
design and other technology; now, many gravid patients 
are managed by definitive treatment. Definitive stone 
management modalities include ureteroscopy, PCNL and 
SWL. The last two modalities are not used in the preg-
nant patients [80].

In contrast to temporizing procedures, definitive stone 
management eliminates the need for recurrent interven-
tions (such as device exchange) and has similar compli-
cation rates [97]. Definitive stone management in the 
pregnancy requires collaborative team work that includes 
experienced urologist, obstetrician, anesthetist and neo-
natologist [102].

2.6.1  Ureteroscopic stone removal (URS)
Technological advancements such as the development of 
smaller size semirigid or flexible ureteroscope, advanced 
visualization, improved deflection, better fiber optics, 
refinement in the design of retrieval baskets, availabil-
ity of lasers and advanced obstetrics care with improved 
monitoring technology have enabled the URS as a pre-
ferred first-line option for definitive management of ure-
teric stone in pregnancy [13].

URS is known to be safe and effective option in preg-
nancy since long time [103]. During the second and third 
trimesters of pregnancy in properly selected patients, it is 
feasible and safe with high stone clearance rates and low 
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complication rates. Risks of anesthesia are more in the 
first trimester, so it is avoided in this period [74].

Indications for URS include conservative treatment 
failure or patient preference. Contraindications to URS 
include infection or sepsis, abnormal anatomy, large 
volume/multiple stones, obstetrical complications and 
insufficient urological, obstetric or anesthetic resources 
[80]. Ureteric dilatation is not needed because of already 
dilated ureters in pregnancy. Usually, URS is performed 
with fluoroscopic guidance in non-pregnant patients, 
but this strategy can be harmful in pregnancy. To reduce 
or eliminate fluoroscopy exposure in pregnancy, sev-
eral modifications have developed such as use of pulsed 
fluoroscopy in low dose, lead shielding of the patient’s 
pelvis, positioning of C-arm image source below the 
patient and image coning to include only the renal area, 
ureteroscope path visualization by endoscopically or 
ultrasound-guided ureteroscopy [78, 104].

A retrospective study at five institutions on 46 
gravid patients for the post-ureteroscopy obstetric 
outcomes assessment found two complications with 
overall obstetric complication rate of 4.3% [102]. Even 
the similar complication rates were reported by other 
studies also, the managing team should be more vigi-
lant because of potential risk to the developing fetus. 
According to the ACOG guidelines, any non-urgent 
surgeries such as ureteroscopic stone removal to be 
performed in the second trimester of pregnancy to 
decrease the risk of preterm contractions and sponta-
neous abortion [105].

Another consideration favoring URS is its low cost. As 
per a study of Wymer and colleagues, ureteroscopy was 
found to be less costly and more effective as compared 
to serial DJ stenting, especially during early pregnancy 
[106].

Many retrospective case series with URS in pregnancy 
with ureteric stone have shown stone free rates in the 
range of 63–93% [19, 20, 93, 107–109]. Ureteroscopic 
techniques for stone management varies and involves a 
combination of laser or pneumatic lithotripsy, different 
type of forceps and basket retrieval. In most case series 
after stone retrieval, a DJ stent was kept (50–100%) to 
decrease the risk of obstructive complications [20, 109].

There are not many evidences in support of optimal intra-
corporeal lithotripter to use in gravid patients. Pneumatic 
lithotripters and holmium: YAG lasers are perceived to be 
safe and are currently recommended methods for intra-
corporeal stone fragmentation during pregnancy [93, 108]. 
Holmium: YAG laser has little periureteral thermal effects 
and does not result in energy transmission to the fetus. Dur-
ing pregnancy, electrohydraulic lithotripter due to very high 
peak pressure raises tension throughout the uterine wall and 
may stimulate uterine contractions. Ultrasonic lithotripter 

produces high-frequency sound (acoustic wave with a fre-
quency of 23–25 kHz), and there is also a high level of noise, 
imperceptible to the human ear, which can reach levels of 
98  dB which may adversely affect fetal ear development 
(theoretically), so they should be avoided [108, 110].

During URS in pregnancy, position of patient should be 
kept in the lithotomy with additionally right side of the 
abdomen slightly lifted up to reduce the compression of 
the inferior vena cava by uterus. After the procedure a DJ 
stent should be kept to decrease the complications [97]. 
Fetal monitoring should be performed throughout the 
procedure and after completion [78].

In the included nine studies, 66.03% patients (245/371) 
were managed by URS in pregnancy successfully, in 
which flexible URS was used in 12 patients.

The complications reported in various series are mini-
mal, and these included UTIs (most common), ureteral 
perforation, preterm labor and delivery (0–1%) [108, 109, 
111, 112]. For occurrence of an obstetric complication in 
URS during pregnancy, there were no significant risk fac-
tors found in some studies [13, 102]. The action of laser 
on uric acid stones may produce cyanide theoretically, 
but this has not been reported, as irrigation fluid likely 
removes any cyanide which has formed [113].

As per a study, early interventions are more likely to 
achieve better outcomes because it reduces the risk of 
UTI, sepsis and other complications. Low pressure perfu-
sion and short operation times are recommended for the 
best outcome [114]. Experience of surgeon, patient selec-
tion, available resources and multi-disciplinary approach 
are critical for good outcome.

2.6.2  Percutaneous nephrolithotomy (PCNL)
PCNL is contraindicated in pregnancy due to commonly 
utilized prone position and significant fluoroscopy expo-
sure. If PCNL is required in a pregnant patient, it is best 
performed after the delivery. There are few case reports 
available in the literature with modified PCNL during 
pregnancy in the supine position with USG guidance and 
minimal fluoroscopic use. Although they have reported 
good outcomes, nevertheless it should be avoided when-
ever possible in pregnant female [115, 116]. None of the 
included nine studies reported experience with PCNL in 
this population.

2.6.3  Extracorporeal shock wave lithotripsy (ESWL)
ESWL is contraindicated in pregnancy because of risk of 
fetal damage. ESWL is a noninvasive method for stone 
fragmentation and is the preferred treatment for simple 
stones < 1 cm, in the kidney and upper ureter [82]. It uses 
high-intensity ultrasonic pulses to break the stone.

In the literature, there are few animal studies in which 
the effects of SWL on fetal development were assessed 
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[113, 117–119]. They showed that SWL is associated with 
low birth weight (in early gestation) and intra-parenchymal 
hemorrhages in lungs, liver and kidney tissues [113, 119]. 
ESWL in pregnancy may result in miscarriage, intrauter-
ine growth retardation, congenital malformations and pla-
cental displacement [120]. Any gravid woman with stones 
should never be exposed to the risks associated with SWL. 
Although there are few case reports available on success-
ful delivery of healthy babies (without any malformations 
or chromosome anomalies) in women who underwent 
ultrasound-guided SWL inadvertently, however it does not 
justify the use of SWL during pregnancy without further 
research [121]. None of the included nine studies reported 
experience with ESWL in this population.

2.6.4  Laparoscopic/open surgery
In some selected cases, it remains the only option. 
Surgery under general anesthesia during the first and 
last trimester may be associated with birth defects, 
prematurity, delayed intrauterine growth and fetal 
death. In first, second and third trimesters, the 
reported preterm birth rate is 6.5%, 8.6% and 11.9%, 
respectively [30]. The laparoscopic surgery may be a 
better option than open surgery in terms of hospital 
stay and cosmesis. When all other options fail in a 
gravid patient with severe symptoms, then only lapa-
roscopic/open surgery is to be considered; otherwise, 
it is best avoided. None of the included nine studies 
reported any experience with laparoscopic/open sur-
gery in this population.

Overall in the included nine studies with 371 patients, 
total success rate for conservative treatment was 13.5%, 
for temporary drainage (DJ and PCN) was 20.5% and for 
ureteroscopy was 66.04%.

2.6.5  Metabolic workup
A detailed metabolic workup is helpful for the gravid 
patient with ureteric stone, but it should be performed 
only after the recovery of patient following child birth 
[122]. As per EAU guidelines, once urinary parameters 
have been normalized, it is sufficient to perform 24-h 
urine evaluation. The EAU panel realizes that on this 
issue there is only very limited published evidence and 
the exact timing cannot be defined. A competent urolo-
gist or nephrologist can do the relevant investigations for 
the metabolic evaluation of patients.

2.6.6  Perinatal effects of ureteric stone in pregnancy
The possibility of perinatal complications may increase 
by symptomatic ureteric stones. There are conflicting evi-
dences in the literature [123, 124]. Banhidy et al. did not 

find any significant association between the incidence 
of low birth weight, preterm birth or fetal abnormalities 
and stones during pregnancy [123]. On the other hand, 
some studies suggested that stones in gravid women may 
increase the incidence of pre-eclampsia, caesarean sec-
tion rates, low birth weight babies and preterm births 
[10, 123, 124].

3  Conclusion
During pregnancy, ureteric stone is a diagnostic and 
therapeutic challenge. It increases the morbidity for 
mother and fetus by increasing the risk of obstetric 
complications.

Ultrasound remains a mainstay of diagnostic imag-
ing, and MRU is a second-line investigation in such 
patients. Conservative treatment with MET should 
be an initial management option for majority of the 
patients. Depending on the clinical scenario, insertion 
of PCN tube or DJ stent may be considered in some 
patients initially. If a patient requires intervention due 
to failure of other therapies, then ureteroscopy with 
holmium laser or intracorporeal pneumatic lithotripsy 
is a safe and effective first-line definitive therapeutic 
option.

For every pregnant patient, the available options for 
diagnosis and treatment should be evaluated with a 
careful assessment of the risks and benefits. A thought-
ful approach that takes into account the individual 
clinical variables, gestational age of the pregnancy, 
available resources, patients and surgeons preferences 
should be the intent in each case and preserving the 
maternal–fetal well-being should be the main target. 
Ultimately, a multi-disciplinary approach involving 
experienced urologists, obstetricians, neonatologists, 
radiologists and anesthesiologists is critical to maxi-
mizing safe outcomes for mother and child.
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