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Abstract

Introduction: The aim of our study was to assess the efficacy and safety of laser lithotripsy
in pregnant patients.

Methods: In this retrospective study, we reviewed the 15 pregnant women who have been
treated for ureteral stones with semi-rigid ureteroscope and holmium laser at our center
between Januarys 2007and April 2015.

Results: The mean age of patients and mean gestational age was 29.3 years old 27.3 weeks
respectively. Mean size of stones was 7.84 mm. Twelve patients had renal colic, and
hematuria was found in 3 cases. Irritative urinary symptoms such as frequency and urgency
detected in 6 ones and 2 patients had fever. The stone of all patients were fragmented by
using holmium laser lithotripter. In 5 patients stone residual fragments were removed by
grasper while other 10 patients were left to pass fragments spontaneously. No intraoperative
and postoperative urological or obstetric complication was seen.

Conclusion: Laser lithotripsy is safe and efficacious in pregnant patients who have ureteral
stone that does not respond to conservative management.

Introduction

Renal colic is the most common non-obstetrical cause of
hospitalization during pregnancy.! Urolithiasis may cause
urinary stasis in pregnant cases that can lead to urinary
tract infection and pyelonephritis which are associated
with obstetric complications such as preterm delivery and
spontaneous abortion.’

Between 80% to 90% of urinary stones during pregnancy
are diagnosed in the second or third trimesters.’ Fifty to
80% of stones during pregnancy tend to pass spontaneously
with conservative treatment,’ but patients whose renal
colic did not resolve despite conservative treatment
during follow-up period underwent ureterorenoscopy
(URS).> The main benefit of URS is visualization of
the ureter and renal pelvis that enables detection and
treatment of ureteral stones.® All types of stones can be
fragmented with a certain degree of safety with holmium:
yttrium-aluminium-garnet (YAG) laser lithotripsy.”

Methods
In this retrospective study, we reviewed 45 pregnant
women afflicted with ureteral stones who underwent URS
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and holmium: YAG laser at our center between January
2007 and June 2016. Hospital charts were reviewed;
our data include patient’s age, presenting symptoms,
diagnostic methods, past history of urolithiasis or
urological interventions, localization and size of stone,
and stage of pregnancy.

Laboratory data including complete blood count (CBC),
urea and creatinine serum levels, as well as urine and
blood cultures (if sepsis was suspected) were recorded.
The diagnosis of ureteral stone during pregnancy was
based on the clinical manifestations of the patients,
presence of microscopic hematuria in urinalysis, and
trans-abdominal ultrasound findings. The stones below
the iliac artery pulsation in URS were accepted as lower
ureteral stones and the ones above this pulsation were
classified as upper ureteral stones.

Conservative treatment including intravenous fluid
replacement and safe analgesics was started on all
hospitalized patients. All patients underwent preoperative
intravenous antibiotic prophylaxis and our protocol was
one dose of second or third generation cephalosporin
intravenously 1 hour before the URS. URS procedures
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were delayed in patients with active urinary system
infection until their urine cultures became sterile, except
in patients with the doubt of pyonephrosis.

URS procedures were done using a 9.5 F (Karl Storz
Inc.,, Germany) semi-rigid ureteroscope under direct
endoscopic vision without fluoroscopic guidance. Ureters
were accessed using 0.035 inch guide wires. The stones
were fragmented using holmium-YAG laser (Iranian
National Laser Center, Iran).

If there were ureteral edema, presence of a concomitant
renal stone, significant residual stones or ureteral trauma
caused by URS, double J stent (RUSCH-Teleflex Inc.,
USA) was inserted. Double J stent was removed 2 weeks
after procedure.

During the early postoperative period, obstetric care was
offered to all patients to avoid medico-legal issues and to
attain maternal and fetal well-being.

Results

The mean age of patients and mean gestational age was
29.3 years old and 27.3 weeks (13-31 weeks) respectively.
The mean size of stones was 7.84 mm (5-9 mm). Patients’
characteristics were shown in Table 1. Eighteen patients
had history of urolithiasis, 6 had history of extracorporeal
shockwave lithotripsy (ESWL), 15 had history of
transurethral lithotripsy and 3 had history of spontaneous
stone passage.

The presenting symptoms were renal colic in 36 patients,
hematuria in 9, irritative symptoms such as urinary
frequency and urgency in 18 and fever in 6 patients.
Twenty-eight patients had right and the other 17 had left
ureteral stones. Stones were detected in distal part of left
and right ureter and proximal part of right ureter in 17,
16, and 5 cases, respectively. Lithotripsy time duration
was 12.6 £ 2.3. The stones of all patients were fragmented
using laser lithotripter. Stone fragments of 15 patients

Table 1. Patient Characteristics

Patient (n) 45
Age (y) 29.3
Mean of gestational age (wk) 27.3
First trimester (No. of patients) 9
Second trimester (No. of patients) 24
Third trimester (No. of patients) 12
Laterality
Left 17
Right 28
History of urolithiasis 18
Symptoms
Renal colic 36
Fever 3
Hematuria or pyuria 9
Irritative symptoms 18
Stone diagnosed by ultrasound 18
Mean of stone size on ultrasound (mm) 7.84 mm
Positive urine culture 6

were removed by grasper while other 30 patients were
left to pass fragments spontaneously. Only 3 patients
had residual ureteral stones after 3 weeks. Stone free rate
was 93.3%. Six patients had positive urine cultures and
one of them had pyonephrosis which was managed by
nephrostomy insertion and delayed URS.

Intraureteral JJ stent was inserted in 30 patients because
of edema caused by impacted stones, intraurethral trauma
during URS or concomitant renal stone. Double ] stent
was removed 2-3 weeks later in 21 patients but JJ stents
of 3 patients with concomitant renal stones was removed
after successful ESWL performed during postnatal
period. In these 3 patients we changed the stent every 6
weeks to restrain encrustation. Detail of procedure and
outcome was outlined in Table 2.

No intraoperative urological or obstetric complication
was seen. During postoperative hospitalization preterm
contraction was seen in 2 patients who were successfully
treated by tocolytics. Urinary tract infection occurred in
2 patients who were treated by a safe group of antibiotics.
Pain completely disappeared in 36 cases postoperatively;
but mild pain remained in 4 patients who were treated
with acetaminophen. Obstetrics consultations were done
in all cases before and after procedure. All patients had
normal delivery and their babies had good health.

Discussion

Hydronephrosis is reported in 90% of pregnant women
in their third trimesters, and it may persist up to 12
weeks postpartum. It is more common on the right side.®
Urolithiasis can lead to hydronephrosis and eventually
pyelonephritis that can result in obstetric complications
such as preterm labor and low birth weight new-born.?

It was estimated that there is one case of urolithiasis
requiringactive treatmentin every 1500 pregnancies.’ Fifty
to 80% of stones during pregnancy pass spontaneously
with conservative treatment but, 20% to 30% of cases
will need some form of active treatment such as placing
a percutaneous nephrostomy (PCN) tube or performing
ureteroscopic procedures.'

The purpose of the treatment is to diminish maternal
pain, to prevent renal dysfunction and urinary tract
infection and to decrease obstetric complications.?
ESWL is contraindicated during pregnancy because of its

Table 2. Details of Procedure and Outcomes

Stone Location

Proximal 5
Distal 40
Double-J stent insertion 30

Type of lithotripter
Holmium-YAG laser lithotripsy 45
Postoperative complication
Preterm uterine contraction 2
Urinary tract infection 2

Duration of lithotripsy (min) 12.6 £2.3
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adverse effect upon the fetus."! The development of the
semi-rigid or flexible ureteroscope is one of the reasons
why URS procedures are becoming more common during
pregnancy with high efficacy. Ulvik et al showed that the
ureteroscopic procedure has not been associated with
adverse effects in 24 pregnant cases.'> Similar results were
reported by Lifshitz and Lingeman'® and Watterson et al.**
Lemos et al®® reported no obstetrical complications after
URS for diagnosis and/or treatment. In our study, we did
not see any ureteral perforation or obstetric complications.
During pregnancy, urolithiasis can be managed by ureteral
stenting or insertion of a percutaneous nephrostomy
(PCN) tube. However, some risks such as urinary tract
infection, and encrustation related to PCN tube and
ureteral stents have been reported.’®” This encrustation
can require frequent stent changes, which can be every
6-8 weeks. These procedures can cause complications
such as UTI, which can be associated with obstetric
complications. Placing nephrostomy tube in pregnancy
has similar complications.'*'*'” In the study of Parulkar
et al* on 70 pregnant women with urinary stones, 19 of
70 patients required invasive treatment. One-third of
patients needed subsequent interventions because of
encrustation, severe irritative symptoms or migration.
Denstedt and Razvi'® reported that ureteral stent placing
is not recommended before 22 weeks of gestation, as a
substitute of ureteral stent, percutaneous nephrostomy
tube is recommended.

Another option is URS and stone fragmentation that
can be done by some lithotripters.*'* Bozkurt et al® used
holmium laser with success in 17 (53.1%) patients and
pneumatic lithotripter in 8 (25%) patients. They found
that the pneumatic lithoclast and holmium: YAG laser to
be safe.

The advantages of holmium laser lithotripters can be
enumerated including the holmium: YAG laser can be
used through a rigid or flexible ureteroscope,” all types of
stones with varying compositions can be fragmented into
relatively small particles which can be easily eliminated.”
Holmium laser lithotripters compared with pneumatic
lithotripters, produce weak shock waves with minimal
tissue penetration, thus theoretically limiting the risk
of fetal injury. The probability of stone migration is less
when Holmium laser lithotripter was used.?**

Laing et al? reported a series review consisting of 116
pregnant women who underwent URS for ureteral stone
treatment: holmium laser was used with success in 27
(23%) patients and a pneumatic lithotripter in 21 (18%)
patients.

This study had some limitations. Firstly, our study like
other studies was a retrospective case series without a
control arm, and this inevitably introduces selection bias.
The second limitation was related to the small sample size,
and finally we were not able to stratify our patients by the
gestational age and analyze the outcomes in subgroups.

Conclusion
It seems that laser lithotripsy is safe and efficacious in

pregnant patients who have ureteral stone that does
not respond to conservative management. Further
prospective and randomized studies should be done to
approve this result.
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