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ABSTRACT ____

BACKGROUND: CTscan Hounsfield unit is considered investigation of choice in planning management of renal
stones to influence surgical strategy and it defines hardness of stones so that high density stones should be
excluded from ESWL. THE OBJECTIVE: Of this study was to evaluate the utility of the Hounsfield Unit (HU)
values as a predictive factor of extracorporeal shock wave lithotripsy outcome for renal stones. MATERIALS
AND METHODS: A prospective study was performed to measure stone HU values in 445 patients who underwent
extracorporeal shock wave lithotripsy (ESWL) for solitary renal stones from December 2019 to January 2021.
Stone size stone location, stone HU values, and stone composition were assessed. Success of ESWL was
defined as: (1) being stone-free or (2) residual stone fragments <4 mm after 3 months by x-rays and ultrasound.
RESULT: Total no of patients in our study included 445 cases, out of which males are 300 (67.41%) and females
are 145 (32.58%). Total no of patients in which successful ESWL with stone lysis noted in 272 (61.12%) and
in 173 (38.88%) patients ESWL was not successful. CONCLUSION: In this prospective study, we found CTscan
Hounsfield unit is very helpful in predicting successful outcomes of ESWL in renal calculi.

Key Words: CT scan (computed tomography), HU (Hounsfield unit), ESWL (Extra corporeal shock wave

lithotripsy).

Introduction ___

One of the most common disease in field of urology
is urolithiasis which is affecting 5% of women and
12% of men in their life time.1 Urolithiasis is a common
problem in our country (Pakistan lies within the stone
belt region extending from Indonesia to Egypt) falling
within tropical and subtropical regions which were
constantly reporting high number of stone disease.2
Reasons which are behind high incidence of uroli-
thiasis in this regions due to high densely populated
areas, low intake of water even with hot and humid
climate, malnutrition and poverty.3 Stone disease is
third most common cause in urological admissions
in Pakistan.4 Urolithiasis constitutes 40-50% of the
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urological workload in hospitals.5 A specific problem
of this region is the neglected asymptomatic large
and/or staghorn calculi which present with renal
failure.6

Urolithiasis can be conservatively managed or by
Surgery. ESWL is another option.? In 1980 ESWL
was introduced which is non invasive procedure and
does not require anaesthesia.” It is considered as
the first-line treatment of urinary tract stones with a
success rate of 80-90%.1

Stones of <1.5 cm in diameter are preferably treated
by ESWL with success rate of 60 to 99%. Composition
of stone is main factor affecting the outcomes of
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ESWL, while other factors are size of stone, its loca-
tion, and anatomy of pelvicalyceal system, body mass
index (BMI), the shock wave generator and the
presence of obstruction or infection.8.9 The stone
composition has emerged as the main factor
influencing the efficacy of ESWL.10

The use of ESWL in the treatment of renal stone
disease is gradually increasing in Pakistan. This is
associated with the progressively increasing avai-
lability of Extracorporeal shock wave lithotripters.3
Since its first introduction in 1989 in Pakistan, the
number of lithotripters has reached in many institutes
even rural areas now which are catering for a
population of 220 million With the increasing use of
ESWL, urologists are being frequently confronted
with its limitations and complications.

CTscan Hounsfield unit is considered investigation
of choice in planning management of renal stones to
influence surgical strategy.11

Sir Godfrey Newbold Hounsfield first introduced the
principle to quantify the amount of X-rays that pass
through or are absorbed by tissues. HU have since
been used to evaluate and quantify tissues and fluids.
When the radio density of water is defined as 0, fat
has a negative HU, and blood and other tissues have
a positive HU. Using this method it is possible to diff-
erentiate 256 shades of gray that are indistinguishable
to the naked eye.12

Non Contrast CT scan can properly evaluate the
composition of stone (attenuation value) in urinary
tract which is of utmost importance prior to ESWL
because failure of ESWL results in wasted medical
costs, deterioration in patients with obstructed kidneys,
unnecessary exposure to ionising radiation and to
shock waves. So it is very important to do Non Con-
trast Ct scan prior to ESWL for achieving better
results.

Material and Methods _____

This study was prospective observational study. It
was performed on 445 cases in Radiology and Urology
Departments of SIUT after the institute ethical com-
mittee clearance and written consent from all patients
will be taken.

In this study, adult patients of more than 18 years
referred from Urology clinics and wards will be
included.
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Cases inclusion criteria include the patients with
solitary renal pelvic and middle calyx stone of 0.5-
1.5 cm on CTscan pyelogram.

Those patients were with evidence of distal urinary
tract obstruction, grossly hydronephrotic kidneys with
reduced renal function, prior renal surgery, post PCNL
residual stones, ectopic kidney or malrotated kidneys,
active infection, stone in the calyceal diverticula or
lower calyces (as less chance to clear), cystinuria
(cystine in urine) blood coagulation disorders, obesity,
uncontrolled hypertension and pregnancy were
excluded from the study.

Based on stone attenuation value (HU)>1000, the
ESWL success was 24.5% 13 with 95% confidence
interval and margin of error 4% , a total of 445 patients
will be required for this study.

After obtaining the informed consent for the patients
meeting the inclusion criteria demographic details
(age, gender) and CT scan findings (stone size, site,
mean stone density (HU)) was noted in pre designed
Performa within one week prior to perform ESWL.

(Fig.1)

Figure 1: CT scan pyelogram plain study (axial plane) at level of

kidneys, Renal calculus was noted in renal pelvis of right kidney

having HU (1104) with peri pelvic fat stranding and mild obstructive
uropathy

ESWL machineSLXF2 STORZ was used with 3000
Shockwaves with energy of 6.0. (Fig.2)

e All the patients were divided into three groups
according to HU field unit values.

Group 1 patients will have SAV of < 500 HU unit.
Group 2 patients have SAV of 501-1000 HU

Group 3 patients have SAV of > 1000 HU.
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Figure 2: Patient in prone position (ESWL ROOM) and stone
was localized by using ultrasound machine.

Figure 3: Renal stone was targeted by ultrasound guided lithotripsy
machine

e Observation was made by noticing SAV up to 2
locations in case 0.5 cm stone, SAV up to 4 locations
in case of 1.5 cm stone and then mean attenuation
values of stones have been taken on non-contrast
CT scan and ESWL was performed by senior
operators having experience more than 3 years.
Later it was checked the outcome of ESWL on different
stones with different attenuation values in follow up
in OPD after four weeks and ultrasound KUB was be
performed to assess the stone clearance.

If there is residual stone fragment on ultrasound then
maximum three settings of repeat ESWL will be done
for stone fragments or clearance with gap of at least
two weeks for period of 3 months.
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Total no of patients in our study were included 445
cases, Out of which males were 300 (67.41%) and
females were 145 (32.58%). Age of patients was from
20 years to 67 years with mean age of 45 years.

We had categorized patients into 3 categories based
on Hounsfield units of stones, among them category
1 (HU <500) included 15 patients (3.37%), category
2 (HU 500-1000) included 164 patients (36.85%) and
category 3 (HU >1000) included most number of
patients in our study and were 266 (59.77%) (Tab.1).
Frequency of stones according to size of < 1cm were
noted in 58 patients (13.03%) and of > 1cm were
noted in 387 patients (86.96%).

70.00%

60.00%

50.00%
40.00%
30.00%
20.00%
10.00%
0.005, ——— —

Category 1 Category 2 Category 3

® Column1

Category 1: Stone size less than 500 HU
Category 2: Stone size with HU b/w 500 to 1000
Category 3: Stone size more than 1000 HU

Table 1: Frequency of patients according to Hounsfield unit of
stones in this study.

Total number of stones according to their location
were noted in our study as in 409 (91.91%) patients
stones were noted in renal pelvis while in only 36
(8.08%) patients stones were noted in middle calyx
(Tab.2).

Location of Stones

Middle Calyx

8%

Renal Pelvis
92%

Table 2: Percentage of stones according to their location
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In 252 (56.54%) of patients breakdown of stones
were noted in 1st setting of ESWL, in 16 (5.8%) of
patients breakdown of stones were noted in 2nd
setting of ESWL and in only 4 (1.3%) of patients 3rd
setting of ESWL was required in breakdown of stones
(Tab.3).

Total no of patients in which successful ESWL with
stone lysis was noted in 272 (61.12%) and in 173
(38.88%) patients ESWL was not successful.
Category 1 patients with stone HU < 500 were 15
and had success rate of 100%. Category 2 patients
with stone HU of 500-1000 were 164 also had success
rate of 100% in clearance of stone while category 3
patients with HU of >1000 were 266 and success
rate in stone clearance was in 93 patients and
unsuccessful were 173 patients so it was 35% in
category 3 patients. Overall success rate was 61%.

Category 3
W Series 1
M Series 2
Category 2 Series 3

Category 1

0 50 100 150 200 250 300

Category 1: Stone size less than 500 HU
Category 2: Stone size with HU b/w 500 to 1000
Category 3: Stone size more than 1000 HU

Table 3: Percentages of patients and sessions of ESWL required
breaking stones.

Di .
As technology advancements are happening, use of
unenhanced CTscan Hounsfield has gained wide
spread acceptance in evaluation o nephrolithiasis
since early 1990.

Because studies has shown that unenhanced CTscan
can depict precise location of renal stones in urinary
system and Hounsfield units can describe composition
and density of stones than X-ray, sonography and
intravenous urography ( IVU ) in order to stone clea-
rance by applying EWSL.

Previous clinical and epidemiological studies showed
that successful fragmentation of renal stones rely on
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several factors like stone location, size, consistency
and composition of stones.14

Hameed et al'5 reported that successful fragmentation
using ESWL was decreased in stones with HU > 1350,
which required application of more shock waves.
El-Assmy et al'6é used the Hounsfield value of the
stones to predict stone composition and density, and
the fragmentation success using ESWL, and selected
HU > 1000 as their cut off value. Another study of
pediatric patients by the same group revealed that
stones < 600 HU and < 12 mm in length were sig-
nificant independent predictors of SWL success in
children.17

Other studies, Ouzaid ET al18 performed a prospective
study on 50 patients, and reported that a HU threshold
of 970 was predictive of successful ESWL.

Foda ET al'® demonstrated that stone disintegration
failed if the stone density was > 934 HU; therefore,
they did not recommend ESWL in this group of
patients.

By analyzing the effects of ESWL Popov et al20
showed that low density stones, which are composed
by the softer, after one or two sessions with ESWL,
had effective therapeutic effects in 64.4% of patients.
Patients who have had stones greater density, which
are at the very composition also firmer, with the same
number of sessions were effective therapeutic effects
in a small percentage of patients. The same authors
have also demonstrated that the stones size over 10
mm require the application of a number of sessions
a treatment success.

The clearance rate of stones is located in the pelvis
is higher than those located in the calyces. The
clearance rate for upper pole stones is faster than
for stones in the lower pole. Many kidney stones are
located in the lower calyx and the most effective way
to treat these stones is vigorously debated. In up to
35% of patients treated with ESWL, the lower calyces
are incompletely cleared of disintegrated stone
material.21

CTscan Hounsfield unit is important predictor for
clearance of urinary calculi in ESWL. HU is clearly

defines hardness of calculi so high density stones
should be avoided for ESWL and surgery can be
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taken so CTscan Hounsfield should be done in
planning of management of renal calculi.
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