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KEYWORDS Abstract
Stones; Objectives: To evaluate our experiences with ureteroscopic treatment of ureteral calculi in pregnancy.
Ureteroscopy;

Patients and methods: Between April 2006 and October 2013, 41 pregnant women with persistent renal
colics and/or hematuria refractory to conservative measures were treated with ureteroscopy. The patients’
mean age was 23 (range 19-37) years. Most of the patients (56.1%) presented in the 2nd trimester.

Loin pain and colic were the most common presenting symptoms (90.2%). Twenty-seven patients (65.9%)
had an obstruction on the right side. All patients underwent ureteroscopy under epidural anesthesia.
Results: Ureteroscopy revealed the presence of ureteric stones in 36 of the 41 cases. The stone size ranged
from 5 to 16 (mean 8.9) mm. Distal ureteric stones were found in 29 patients. The pneumatic lithoclast was
used for stone fragmentation in 22 of them (75.9%), while the stone was directly extracted in 4 patients.
In 3 patients the stone migrated proximally and was not accessible any more. Proximal ureteric stones were
detected in 7 of the remaining 12 cases. When attempting to manipulate these stones, they migrated more
proximally and became unreachable. In the last 5 patients the entire ureter was free of stones; they only had
edema at the ureteric orifice. A long lasting JJ stent was left until the end of the pregnancy in all cases with
migrated inaccessible stones. In all patients successfully treated, a JJ stent with dangle extraction strings
was left for two weeks. Minor urologic complications were encountered in the form of mild dysuria in
12 cases (29.2%) and mild hematuria in 5 cases (12.2%). All patients completed their pregnancy until full
term without any serious obstetric complications requiring intervention.

Conclusion: Ureteroscopy is a safe and effective therapeutic option for the treatment of obstructing ureteral
stones in pregnancy with stone-free and complication rates comparable to the non-pregnant population.

Pregnancy
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Introduction

Urolithiasis is the most common cause (after urinary tract infection)
of urinary tract-related abdominal pain in pregnant women with a
reported prevalence of 1/200-1/2000 women [1-3]. It is assumed
that physiological alterations associated with pregnancy, such as
urine stasis and hypercalciuria [4] which may be attributed to an
increased glomerular filtration rate and increased urinary citrate,
magnesium and glycoprotein levels, have an inhibitory and pro-
tective effect against stone formation [5]. Nevertheless, there is
no difference in the incidence of urolithasis between pregnant and
non-pregnant women.

Ureteral stones are more common than renal pelvic or calyceal
stones. Both sides are equally affected and most of the stones are
composed of calcium phosphate or calcium oxalate [6]. The major-
ity of pregnant patients with urolithiasis present in the second or
third trimester [7,8].

Symptomatic urolithiasis during pregnancy has been reported to be
the most common cause of abdominal pain and hospital admission
for non-obstetric reasons [9].

Treatment of symptomatic ureteral calculi during pregnancy is
mainly conservative in the form of hydration, analgesics, antispas-
modics, and antibiotics in cases with associated infection [2]. Failed
conservative treatment necessitates definitive stone management,
either by insertion of a double-J stent or a nephrostomy tube, or by
ureteroscopic manipulation of the stone [10-15]. We herein report
on our experiences with ureteroscopic treatment of ureteral calculi
in pregnant patients.

Patients and methods

This prospective study conducted at the Urology Department, Minia
University, Egypt, between April 2006 and October 2013 included
78 pregnant patients presenting with renal colics with or without
hematuria and/or lower urinary tract symptoms (LUTS).

At first, conservative management in the form of hydration, anal-
gesics, antispasmodics and, if needed, antibiotics was attempted for
a duration of two weeks. Thirty-seven out of 78 patients (47.5%)
responded well to conservative treatment and were thus excluded
from the study. The remaining 41 patients who showed no improve-
ment after conservative therapy were subjected to ureteroscopic
manipulation.

The patients’ mean age was 23 (range 19-37) years. The demo-
graphic characteristics of the patients are summarized in Table 1.
The symptoms were renal colics in 37 (90.2%) and hematuria in 23
(56.1%) patients.

Laboratory work-up included urine analysis and urine culture, when
needed, blood urea, serum creatinine and a complete blood picture
in all patients. On admission, the patients were subjected to sono-
graphic examination for the diagnosis of urinary tract obstruction.
Further examinations included resistive index (RI) measurements
and Doppler ultrasound to differentiate between definitive ureteral
obstruction due to calculi and physiologic hydronephrosis. Right-
side obstruction was found in 27 (65.9%) and left-side obstruction in
14 patients (34.1%). Neither KUB nor computed tomography (CT)
was used to avoid hazards of radiation exposure to the fetus.

Table 1  Patient’s demographic characters.
Characterisric Value
NO 41
Age (YRS) 19-37
Gestational age
1st trimester 4(9.8%)
2nd trimester 23(56.1%)
3rd trimester 14 (34.1%)
Presentation
Renal colic 37(90.2%)
hematuria 23(56.1%)
Stone side
RT. Ureter 27(65.9%)
LT. Ureter 14 (34.1%)

All patients were subjected to a complete obstetric examination pre-
and postoperatively. The study was approved by the hospital ethics
committee, and the patients were informed about the nature of the
procedure. All patients gave a written consent to the intervention.

They received 2nd generation cephalosporin preoperatively. Epidu-
ral anesthesia was used in all cases to avoid risks of general
anesthesia.

Ureteroscopy (7.5-8 F) was performed without dilatation using
only semirigid ureteroscopes (Karl Storz, Tuttlingen, Germany).
Obstetric monitoring was carried out during the whole procedure.
Cystoscopy was done to identify the ureteric orifice. The guidewire
was advanced through the ureteroscope into the ureteric orifice. The
ureteroscope followed the wire up to the site of the stone, then the
wire was advanced under vision, past the stone to the kidney. The
ureteroscope was then removed and reintroduced beside the wire
until it reached the stone. The pneumatic lithoclast was used for
stone disintegration, while a basket or grasper was used for stone
extraction. After ureteroscopic manipulation, a ureteral stent was
left in situ, and its proximal coil was checked by immediate renal
ultrasound.

Results

Ureteric stones were found in 36 of the 41 patients. The stone size
ranged from 5 to 16 mm (mean 8.9 mm). Distal ureteric stones were
found in 29 cases. Pneumatic lithotripsy was used for stone disinte-
gration in 22 cases (75.9%), while the stones were extracted without
fragmentation, either by grasper or basket, in 4 cases (13.8%). In 3
cases (10.3%) the stone migrated proximally and became inacces-
sible.

Proximal ureteric stones were detected in the 7 of the remaining 12
cases. When attempting to manipulate these stones, they migrated
more proximally and became inaccessible. In the last 5 patients the
entire ureter was free of stones; they only had edema at the ureteric
orifice.

As at the time of the study we did not have flexible ureteroscopes
or a laser lithotriptor, a long lasting JJ stent (Percuflex™, Boston
Scientific Corp., USA) was left until the end of pregnancy in all
cases with inaccessible proximally migrated stones (10 cases). After
successful ureteroscopic stone extraction and/or disintegration, a JJ
stent was left for two weeks in all patients. The stent was then
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Table 2  Procedure details and outcome.

Variable Number
Anesthesia
Epidural 41 (100%)
Stone size 5-16 mm (mean 8.9 mm)
Stone manipulation
Lithotripsy 22 (75.9%)
Direct extraction 4 (13.8%)
Stent
Double J 41 (100%)

Success rate

Complications
Dysuria
Hematuria

89.7% (26 out of 29 pts)

12 (29.2%)
5(12.2%)

removed in the outpatient clinic by pulling its dangle extraction
string.

All patients had a smooth postoperative course apart from mainly
stent-related mild dysuria and urgency in 12 (29.2%) and hematuria
in 5 patients (12.2%). The details and the outcome of the procedure
are shown in Table 2.

All patients completed their pregnancy until full term without any
serious obstetric complications requiring intervention.

Discussion

Urolithiasis is more common in multiparous women, especially dur-
ing the mid and late pregnancy, with no difference in incidence
compared to the non-pregnant population [16]. The majority of our
cases presented in the second and third trimesters (56.1 and 34.1%,
respectively). This is consistent with the results of Song et al. [17]
and Rana et al. [ 14] who observed that most of their cases presented
in mid and late pregnancy.

Treatment of symptomatic ureteral stones is controversial [11], but
it is widely accepted that conservative measures should be tried
first. The reported incidence of spontaneous passage of the stone
following conservative measures ranges from 22.8 t0 66.6% [11,18].
In our study, successful conservative treatment was observed in 37
out of 78 patients (47.5%).

Failed conservative measures mandate definitive treatment of
ureteral stones aiming to prevent renal function deterioration,
urosepsis secondary to obstruction and obstetric complications, as
well as to minimize maternal discomfort [13].

Definitive treatment of symptomatic ureteral calculi traditionally
consists of either placement of a percutaneous nephrostomy tube or
ureteral stent insertion. Disadvantages of these methods include the
fact that they are more or less temporary measures with an increased
risk of infection or incrustation requiring regular exchange [19] and
the reported risk of stent migration, especially when inserted during
early pregnancy [20]. Considering these disadvantages on one hand
and the recent technological advancement in ureteroscopic design
(small and flexible), the constant development of stone fragmen-
tation devices and increased experience and skills in ureteroscopic
techniques on the other, ureteroscopy has gained significant impor-
tance as a definitive treatment of symptomatic calculi, also during
pregnancy [14]. While ureteroscopy during pregnancy, especially

in late pregnancy, used to be considered difficult because of the
anatomic distortion, various studies have proven thatitis a technique
which can be safely and effectively carried out throughout the whole
duration of pregnancy [12,21-24]. Stone fragmentation and subse-
quent stone extraction can be done with lithotriptor devices, graspers
or dormia baskets [25,26]. However, when using a lithotripter, the
device should have the ability to deliver its energy to a very local-
ized area, causing no or only minimal collateral damage, and it must
enable the surgeon to approach the stone using a semirigid or flexible
ureteroscope [ 14].

In our study, pneumatic lithotripsy was used for stone fragmentation
in 22 of 29 cases (75.9%), while direct retrieval of the stones was
possible in 4 patients, without any major complications. This resultis
in accordance with Ishii et al. [27] who used pneumatic lithotripsy in
most of their cases (62%) and accomplished stone retrieval either by
basket or forceps (26%). The stone-free rate in our study was 89.7%
(26/29 patients) which is similar to the stone-free rates reported by
Bozkurt et al. (92.6%) [13] and by Johnson et al. (88%) [28]. On
the other hand, Travassos et al. [29] reported a 100% stone-free rate
which may be explained by the small number of patients included
in his study (9 patients).

Complications of ureteroscopy during pregnancy are uncommon
and consist of either urologic or obstetric complications. In our
study, we encountered only minor urologic complications which
were mainly stent-related and were comparable to those in the non-
pregnant population. The complications seen in our study, like those
reported by Semins et al. [12], could be classified as complications
grade 1 according to the Clavien classification [30]. In contrast,
in a recently published study, Ishii et al. [26] reported a relatively
higher incidence of complications (16.9%) which they attributed to
an increased use of pneumatic lithotripsy. Obstetric complications
during ureteroscopy are rare [11]. In a meta-analysis of 14 stud-
ies including 108 patients, the authors reported only one case of
premature uterine contractions [ 12]. Similarly, Hoscan etal. [11] in
their study of 34 cases reported one case of pre-term uterine contrac-
tions (2.9%). In the current study we did not encounter any obstetric
complications.

Conclusion

Diagnosis and management of ureteral calculi in pregnant females
is a challenge. Conservative measures should be tried first,
but failed conservative measures necessitate definitive treatment.
Ureteroscopy and intracorporeal lithotripsy are safe and reasonable
options with success and complications rates comparable with the

non-pregnant population.
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