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ABSTRACT

Background:To evaluate the efficacy and safety of pediatric ureteroscopy and Holmium:
YAG laser lithotripsy in the management of ureteric calculi in children.
Patients and Methods:A Prospective study of 49 children (age ranged 2-13 years) with
ureteric calculi underwent ureteroscopy with a semi-rigid 6 Fr Karl Storzureteroscope and
Holmium:YAG laser lithotripsy. The stone size ranged from 4-14 mm depending on US,
KUB, IVU and CT scan in some cases. All the procedures were done under general
anaesthesia and on lithotomy position, and JJ stents inserted at the end of the procedure.
Results:Of 49 patients, 43 patients were stone free after first ureteroscopic lithotripsy and
after a second ureteroscopy in five patients, one patient developed ureteric injury and treated
with open ureterolithotomy.Post-operative complications encountered in 11(22%) of cases, 7
cases with fever, 3 with gross hematuria and one with urinary extravasation due to ureteric
perforation.
Conclusions: Ureteroscopy and Ho:YAG laser lithotripsy is an effective and relatively safe in
the treatment of pediatric ureteric calculi.
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symptomatology were described
U since the time of Hippocrates in the

4t century BC, and has presented
into the modern times, and recent data
suggest that it is becoming increasingly
common. The prevalence of stone disease
increased steadily throughout the end of
20" century for both men and women from
3.8% during 1976-1980 to 5.2% during
1988-1994'. Similarly, the incidence rate
of urolithiasis in the pediatric population
also increased 4% per year from 1984-
2008>. While part of this increase may be
due to improved detection of small calculi

with a higher quality imaging, the rapidly
rising prevalence of obesity and diabetes
mellitus may also play a role in the
increased prevalence of stone disease’.

The first uretroscopy was performed by
Young in 1912 when he advanced a
cystoscope in an extremely dilated ureter”.
The first flexible uretroscopy was
performed fifty years later in 1964 when
Marshall advanced a flexible scope
through an open ureterostomy into renal
pelvis’. In 1988 Ritchey et al pioneered the
use of ureteroscopy for extracting lower
ureteric calculi in children®. Since then
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other workers have advocated
ureteroscopy as an acceptable method for
treating ureteric calculi at various levels in
children’. The management of children
with ureteral stone is usually a challenge
for the treating urologist. Ureteral calculi
are less frequently seen in children than in
adults accounting for 7% of calculi in all
age group®.

More than 80% of ureteral stones pass
spontaneously and do not require any
intervention °. For stones that are unlikely
to pass, treatment methods can be invasive
or non invasive, depending on the presence
of ureteral obstruction, intractable pain,
urosepsis, persistent gross hematuria, the
degree of stone impaction, patient
expectation and surgeon experience 10
Ureteral stones in children have been
traditionally managed by extracorporeal
shock wave lithotripsy and has largely
replaced open surgery during the last
decades''. However, besides the need to
eliminate stone fragments, re-treatments
are eventually required, and unlike in
adults, SWL in children may require
general anesthesia'>. Although the smaller
dimensions of the pediatric genitourinary
system  that limit  endourological
procedures, advances in endoscopic
equipment and widespread application of
the Ho:YAG laser have made ureteroscopy
a first-line treatment option for ureteral
calculi in the pediatric population'®. The
principle of ureteroscopy is the retrograde
introduction of aureteroscope through the
ureterovesical junction, which allows the
surgeon to perform either a diagnostic or
therapeutic procedure in the ureter and, in
some cases in the pelvis of the kidney. In
the presence of a calculus in the ureter, the

question to be answered is whether the
2

stone will pass spontaneously or not. In
general, the rate of spontaneous passage of
a stone less than 4mm is related to its
position in the ureter, 75% in the distal,
60% in the middle and 50% in the
proximal ureter'®.  On the other hand,
stones of Smm-10mm have a spontaneous
passage rate of 10 - 50% depending on the
position at which they are located.
Approximately 25- 50% of children with
calculi in the ureter may need a surgical
procedure, and ureteroscopy is a
modality'”.

Complications of ureteroscopy are variable
in severity and graded according to the
modified ClavienDendo grading system
for surgical complications.

Resent study is for evaluating the efficacy
and safety of ureteroscopy using
Holmium: YAG laser lithotripsy as a
modality for ureteral stone treatment in
children.

PATIENTS AND METHODS

A prospective study of a 49 children (27
boy and 22 girls) with ureteral calculi
underwent ureteroscopy and
Holmium:YAG laser lithotripsy at the
urology  department in  AL-Jumbhori
teaching hospital, Mosul, during the period
between January 2013 and May 2014. All
patients aged between 2 and 18 years were
included in the study. Patients younger
than two years, patients with bilateral
obstructed kidneys and those who had
ureteral reconstructive surgery were
excluded from this study.

Pre-operative  evaluation included a
detailed history, clinical examination,
urine analysis, renal function tests,
abdominal ultrasonography, plain
abdominal radiography (KUB) and
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intravenous urography (IVU) were done
for all patients. Abdominal CT scan was
done when indicated. Pre-operative
prophylactic antibiotics (third generation
cephalosporin  50mg/kg or gentamicin
3mg/kg) was given to all patients. All
ureteroscopic procedures were performed
under general anaesthesia without prior
ureteral dilatation (none of the patient had
a stent prior to ureteroscopy).

A 6F semi-rigid ureteroscopy (KARL
STORZ) is passed through the urethra to
the bladder, the wureteric orifice 1is
visualized and the ureteroscope is
advanced to the ureter after a 0.025-inch
guide wire passed up into the renal pelvis,
in some cases when the guide wire does
not pass due to impacted stone, the guide
wire is inserted after partial lithotripsy of
the stone.

Lithotripsy is performed wusing the
Ho:YAG laser generator through a 365um
flexible quartz fiber. A green Holmium-ion
facilitated
visualization and placement of the fiber tip

aiming  beam accurate
on the stone surface. Treatment is usually
started at an initial laser energy setting of
0.6 J and a pulse frequency of 8 Hz. both
the pulse frequency and energy were
continously increased until adequate stone
fragmentation is achieved. Contineuous
fluid irrigation is used with warm distilled
water using closed system fluid pump
which aids for clear visualization of stone
during lithotripsy.

Lithotripsy is continued until the stone is
fragmented into tiny particles which were
left in situe for spontaneous passage. A
stone forceps and Dormia basket were
used in some cases for extraction of small
stones after lithotripsy.

The JJ stents were inserted at the end of
the procedure unless the procedure was
uncomplicated with minimal
manipulation(4F 10-15cm for those less
than 6 years and 4.7F 16-28cm JJ stents
for those more than 6 years). The stents
were removed 3 to 4 weeks later under
general anesthesia. All children were
evaluated by KUB on the first post-
operative day to assess the stone
fragmentation and JJ stent position.

Follow - up KUB, US of the patients were
done at one and 3months after lithotripsy.

RESULTS

A total a 54 ureteroscopic procedures were
performed to treat ureteric calculi in 49
patients. A 6F semi-rigid ureteroscope is
usually passed without difficulty. The
demographic characteristics of the patients
are shown in Table 1, the patient’s mean
age was 6.3 £ 1.5 (2-13) years. The mean
stone size (defined as the longest diameter
as measured on plain abdominal
radiography) was 8.2 £ 1.3 (4-14mm).

Table:1 Patient’s Demography and Stone’s
Parameters.

Number of patients 49
Gender (male: female) 27:22
Mean age (years) 6.3 £1.5(2-13)

Clinical presentation (%)n
-Abdominal pain 25 (51%)
-Urinary tract infection 13 (27%
-Hematuria 8 (16.3%)
-Incidental 3(6%)
Stone side: (%)n
-Right 28 (57%)
-Left 21(43%)
Stone size (mm) 8.2 +1.3 (4-14)
Stone location: (%)n
-upper 8 (16.3%)
-middle 15 (30.6%)
-lower 26 (53%)
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The presenting symptoms were: flank pain
in 25(51%), urinary tract infection in
13(27%), hematuria in 8(16%) and
incidental finding for extra urinary
symptoms in 3(6%) patients.The stones
were found on the right side in 28 patients
and in the left side in 21. The calculi were
located in the upper ureter in 8 (16%),
mid-ureter in 15 (31%), and in the lower
ureter in 26 (53%) patients. The mean
pulse energy 0.8 j (range0.6-1.2), mean
frequency used 8 Hz (range 6-10), and
mean total energy required for
fragmentation was 2 (range 0.08-5) KIJ.
The mean duration of the procedures was
25 minutes (range 15-60). Ureteric JJ stent
were inserted at the end of the procedure in
45 patients (91%).

The JJ stents were left in situ for 3-4
weeks. Mean hospitalization was 2.5
(range2-5) days.

Forty-three patients were stone-free after
first ureteroscopic procedure, accounting
for a success rate of about 88%. Five
caseshad incomplete stone fragmentation
with migration of residual stone up into the
pelvis and were treated with SWL and or
by a second ureteroscopy.

Failure of ureteroscopy faced in one case
with lower ureteric stone and ureteric
stricture, the stone removed eventually
with open surgery with JJ stent insertion at
the same time due to extravasation.

Six out of 8 patients with upper ureteric
stone, 13 out of 15 patients with mid-
ureteric stone and 24 out of 26 patients
with lower ureteric stones were stone free
after first ureteroscopy with a success rate
of 75%, 86,6%, and 92.3% respectively.
The overall success rate after first
ureteroscopy was 87.9%, and achieving

about 93.9% after second ureteroscopy (46
4

cases of 49 rendered stone free) as shown
in Table 2.

Early post-operative complications were
encountered in 11(22%) patients (fever in
7, frank hematuria in 3 and one case with
false passage and extravasation that
necessitates open ureterolithotomy).

Table 2: The Stone’s Fate After Ureteroscopic
Lithotripsy at Various Levels in the Ureter.

Upper Middle Lower Total

Number of 8 15 26 49

patients

Stone free after 6 13 24 43

first URS (75%) 86.7%  (92.3%) (87.8

%

Stone free after 7 14 25 46

second URS 87.5%) (93.4% (96%) 939
) %)

Auxiliary

measures

-SWL 1 1 0

-open 1

ureterolithotomy

DISCUSSION

Ureteroscopy has become a widely
accepted modality in the management of
ureteric calculi. Endoscorporial lithotripsy
has gradually become the main technique
for treatment of wureteric calculi. This
progression has been on the bases of the
development of appropriate endoscopes
and effective working instruments.
Currently, stones throughout the entire
upper urinary tract can be treated
endoscopically in children using semi-rigid
or flexible ureteroscopes with proven
effectiveness and safety'>. The stone free
rate was defined as the complete absence
of stone fragments of any size on
radiography at three months follow-up.
The stone free rate following ureteroscopic
lithotripsy for ureteral stone has been
reported to be as high as 98-100% '°. The
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Table 3, shows the comparison of our
study with other four studies regarding the
stone free rates.

In our study, the overall stone free rate
after one session was 87.9%. This result is
similar with Bassiri et al'’. European
Association of wurology indicated the
success rates of ureteroscopic lithotripsy in
management of upper, middle and lower
ureteral stone to be 74.2%, 96% and 92.4%
respectively'®. In our study, stone-free
rates that we achieved were 75%, 86.7%
and 92.3% for upper, middle and lower
ureteral stone respectively. The success
rates in the treatment of ureteric calculi are
variable, as they are related to the patient
characteristics, stone size, site and
impaction, surgeon experience and quality
of the technology used. The practice of
routine dilatation of ureteral orifice and
intramural ureter prior to performing
procedure
controversial in children. There is a belief

ureteroscopic remains
that a controlled dilatation using the
balloon dilator or gradually dilating
catheter may be less traumatizing to the
ureter than dilatation with the ureteroscope
itself. In our study, we didn't use active
ureteral dilatation which was similar to
findings of Al-bussaidy, Herndon et al, and
Scarpa et al 1192,

Among the currently available lithotripsy
devices, laser lithotripsy has gained the
most popularity. The safety and efficacy of
Holmium:YAG laser lithotripsy makes
itself to be the intracorporeal lithotripter of
choice. The energy necessary to fragment
the stones is delivered via small flexible
fibers. Laser fragmentation is precise,
producing easily passable stone fragments
', The excellent results achieved with the
Ho:YAG laser are attributed to its ability

to fragment all stones regardless of their
composition. Also, it is known to produce
small stone fragments making retrieving of
fragments with Dormia baskets or forceps
to be easy or even unnecessary due to
spontaneous passage. Furthermore, the
Ho:YAG laser is known to generate weak
shock waves, this result in less retrograde
propulsion of the stone or it's fragments up
to the kidney.

In our study no more attempts were made
to extract the stone fragments, they were
left in situ for spontaneous passage, with
the aids of JJ stents. As the Ho:YAG laser
acts by a photo thermal mechanism, a
point of concern is the risk of thermal
damage to the wureteral epithelium.
However some technical considerations
need to be emphasized, while this laser is
being used. The laser fiber should be kept
at least 1 mm from the ureteral wall
mucosa to avoid thermal injury, and at
least 2 mm from the tip of the ureteroscope
to prevent damage to its lens, and the
energy should be applied only when the
laser fiber is seen to be in contact with

16, 21
stone surface

. Furthermore, judicious
irrigation is  essential during laser
lithotripsy to dissipate heat and facilitate
visualization®.

Intra-operative and post-operative
complications  following ureteroscopy
reported in literature include failure of
negotiation, stone expulsion, ureteral
perforation, hematuria, infection, ureteric
stricture, and vesico-ureteral reflux'. In
our study post-operative complications
were reported in 11 cases (22%), although
higher than other studies but most of the
complications in all studies are minor ones

and depends mainly on the ureteroscopic
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experience (7cases of fever, 3 cases of
gross hematuria which were managed
conservatively. One case with ureteric
injury due to impacted stone, which was
extracted by open surgery at the same

time). Accordingly, semi-rigid
and Ho; YAG laser
lithotripsy is an effective and relatively

ureteroscopy

safe in the management of ureteral calculi
in children.

Table 3:Comparisons of the Results and Complications of Our Study with the Others.

No. of Average Mean Active Stone free Complications
Study operations/ age stone size ureteral rate (%) rate (%)
No. of (years) (mm) dilatation
patients

AL-Bussaidy et al.(13) 47/43 6.2 12.6 0 93 8%
AL-Bassiri et al.(17) 66/66 9 8 37.9 88 23%
Raza et al.(23) 52/35 5.9 9.4 39 79 27%
Amjadi et al.(24) 40/38 3.5 9.3 0 89.35 12.5%
Our study 54/49 6.3-1.5 8.2-13 0 93.9 22%
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