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Objective: To review the management of problematic ureteral calculi in pregnancy and to compare efficacy
among 3 treatments: ureteroscopic lithotripsy, ureteral stent insertion, and percutaneous nephrostomy.
Methods: In a retrospective study at Sheng Jing Hospital, Shenyang, China, data were analyzed from 54 con-
secutive pregnant patients who required medical intervention for urolithiasis between April 2001 and July
2012. The patients were divided into 3 groups based on whether they had ureteroscopic lithotripsy (group
1, n=21), nephrostomy (group 2, n=16), or ureteral stent insertion (group 3, n=17). Statistical signifi-
cance was evaluated by Student t test and χ2 test. Results: In group 1, 18 of 21 patients had complete calculi
fragmentation. In group 2, nephrostomy was carried out successfully for all 16 patients. The insertion of a
ureteral stent was possible for 12 of 17 patients in group 3. The ureteroscopic lithotripsy procedure took lon-
ger than the other 2 procedures (Pb0.005). Patients in the stent insertion group had the highest rate of com-
plications (52.9%) and lowest rate of success (70.6%). Conclusion: Ureteroscopic lithotripsy was found to be an
effective intervention during pregnancy. However, the choice of treatment depends on the individual
situation.
© 2013 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Urolithiasis in pregnancy is rare, with a reported incidence of
0.026% to 0.53% [1]. It is an indication for admission to hospital be-
cause of the risk of premature labor [2]. Most pregnant women pres-
ent with urolithiasis at a late gestational age [3].

Owing to the restricted use of radiology imaging and the low spec-
ificity of ultrasound during pregnancy, diagnosis of urolithiasis repre-
sents a challenge. Conservative measures result in clinical resolution
for 70%–80% of affected women [4]. Despite the report of successful
cases [5], extracorporeal shockwave lithotripsy (ESWL) is contrain-
dicated during pregnancy because it may lead to teratogeny, placenta
detachment, and pulmonary parenchyma damage [6]. When patients
present with persistent pain, solitary kidney obstruction, or sepsis,
invasive interventions might be necessary such as insertion of an
internal ureteral stent (IUS) [7] or placement of a percutaneous ne-
phrostomy (PCN) tube [8]; however, neither option results in defini-
tive stone management. Recently, ureteroscopy has been reported as
a new treatment option for ureteral stones in pregnancy [9]. Never-
theless, in some cases, the choice of management represents a chal-
lenge to both the urologist and the obstetrician.

The aim of the present study was to document retrospectively
more than 10 years of experience of ureteroscopic lithotripsy during

pregnancy, and to compare the outcomes of pregnant women treated
by this procedure with those of pregnant women treated by PCN and
IUS therapy.

2. Materials and methods

In a retrospective study, data were reviewed from pregnant
women who were treated for urolithiasis at the Department of
Urology, Sheng Jing Hospital, Shenyang, China, between January 1,
2001, and July 1, 2012. The retrospective chart review of patients
was approved by the institutional review board. All of the patients
had given informed consent before the medical intervention.

For diagnosis of urolithiasis, serum creatinine level, urinalysis, and
an ultrasound or MRI scan were performed for all patients. When the
stone could not be located, computed tomography or intravenous
pyelography was used to confirm the diagnosis after delivery. Radiol-
ogy imaging was not performed preoperatively for any patient. Fetal
condition was evaluated by obstetric examination.

On hospital admission, the women underwent conservative man-
agement consisting of analgesia, hydration, and antibiotic administra-
tion for at least 24 hours. Invasive procedures such as ureteroscopic
lithotripsy, PCN, and IUS placement were carried out only for patients
with persistent pain, fever, positive urine culture, suspected uncon-
trolled infection, and evidence of ongoing obstruction. Uterine con-
tractions and fetal heart rate were monitored during the procedure
by an obstetrician.
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Ureteroscopic lithotripsy using a Wolf ureteroscope (Knittlingen,
Germany) and a LithoClastMaster (EMS, Nyon, Switzerland) was
performed for 21 patients under epidural anesthesia in the dorsal li-
thotomy position with the right side elevated to minimize vena cava
compression. The indications for ureteroscopy were failure of conser-
vative management; increase in renal dilation; presence of a distal
ureteral stone in patients who were clinically stable; patient unwill-
ingness to undergo the procedure after delivery; and patient refusal
to undergo nephrostomy or double-J stent insertion (Fig. 1). After
the procedure, residue pieces of less than 4 mm were considered to
represent complete fragmentation. The decision to leave in the ureter-
al stent after intervention depended on the presence ofmucosa edema
at the impaction site. The ureteral stent was kept in place for 5 days
after ureteroscopic manipulation. If the calculi were not removed,
stents were also inserted and kept in place for the duration of the
pregnancywith regular replacement. Major complications (e.g., ureter
perforation, severe hemorrhage, urinary infection, and anesthesia
complications) were evaluated intra-operatively.

For 16 patients, PCN tube placement was required. The indications
for PCNwere the presence of a proximal ureteral stone in patientswho
did not respond to conservative treatment at an early gestational age
(especially the first trimester); an obstructed solitary kidney; pyrexia
or increased white blood cell count; signs of threatened labor; failure
of placement of a double-J stent or poor toleration of urinary symp-
toms caused by stent placement; a stone size greater than 2 cm; and
patient refusal to undertake ureteroscopic lithotripsy (Fig. 1). Catheter
insertionswere conducted in the prone-oblique position in an interven-
tional radiology suite with ultrasound guidance under local anesthesia.

Retrograde IUS placement was attempted for 17 patients whose
symptoms were not relieved by conservative measures. Patients were
placed in the lithotomy position and lidocaine gel was used as a local
anesthetic and lubricant. All stentswere placed via a flexible cystoscope
(ECY-1530; Pentax, Tokyo, Japan). The indications for IUS placement
were ureteral calculi that did not respond to conservative measures;
clinically unstable patient condition (i.e., pyrexia); near-term pregnan-
cy; and patient refusal to undergo PCN (Fig. 1). Until delivery, all pa-
tients with stents underwent regular ultrasonography examinations

and stent replacement at intervals of 3–4 weeks to prevent encrusta-
tion. If IUS insertion failed, the patient's treatment was changed to
PCN tube placement.

The present study was a comparative study of existing clinical data
for patientswith no change in clinicalmanagement. Data on the periop-
erative complications, postoperative hospital stay, surgery time, preg-
nancy outcome, and newborn status were extracted from the medical
records for all patients. In addition, the procedural success rate and pro-
cedural costs were evaluated among the 3 types of treatment.

Differences among the 3 groups were analyzed by Student t test
and χ2 test via SPSS version 13.0 for Windows (IBM, Armonk, NY, USA).
A P value of less than 0.05 was considered to be statistically significant.

3. Results

During the study period, 54 pregnant women underwent treatment
for urolithiasis. The patientswere divided into 3 groups according to the
treatment procedure. There were no demographic differences among
the 3 groups (Table 1).

Renal ultrasonography was used as the primary diagnostic tool for
all 54 patients; however, calculi were confirmed for only 23 patients
(Table 2). Magnetic resonance imaging (MRI) was performed for 38
patients (31 women with negative findings on ultrasonography and
7 women with a confirmed ureteral stone on ultrasonography) who
required further evaluation of the cause of obstruction. MRI located
the calculus for 25 patients. Twelve women were diagnosed by com-
puted tomography or intravenous pyelography after delivery. Before
delivery, these 12 patients were treated by either PCN or IUS to re-
lieve the symptoms.

Pneumatic lithotripsy was conducted, and confirmed the diagno-
sis of urolithiasis, for 21 women. Palliation of pain was noted by all
women after the intervention. Of the 21 patients, successful fragmenta-
tion was reported for 18, and 6 of 7 patients with a stone size greater
than 1.5 cm (1.6–2.2 cm) had complete stone removal without serious
complications. Six of the 18 patients underwent double-J stent insertion
because of local edema; the stents were kept in for 5 days without re-
currence of pain. There were no major complications among women
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Fig. 1. Algorithm for treatment of ureteral calculi during pregnancy. Abbreviations: ESWL, extracorporeal shockwave lithotripsy; IUS, internal ureteral stent; PCN, percutaneous
nephrostomy; PCNL, percutaneous nephrolithotomy.
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