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ABSTRACT

Objectives: To evaluate the outcome of ultrasound guided percutaneous nephrolithotomy for the treatment of renal
stones.

Patients And Methods: This descriptive study was conducted in institute of kidney diseases Hayat Abad medical
complex Peshawar from January 2011 to January 2012 over 83 patients. A 6 Fr ureteral catheter was inserted into the
target ureter in supine position. In prone position the desired calyx is punctured with 18 gauge needle. Its presence in
calyceal system is confirmed by suctioning it through 10 cc disposable syringes. The tract was dilated with serial and
metallic telescopic dilators. The leakage of fluid around metallic dilatators indicated the right tract.

Results: Mean age was 31.6(range 14 to 63 years).Most of the patients 46(55.42%) were having right kidney stones.
The targeted calyces were upper, middle and lower calyces in 17(20.48%), 12(14.57%) and 51(61.44%) patients. More
than one calyx was targeted In 3 (3.61%) patients. stone-free rate was (75) 90.3%. Four patients (4.81%) have 10to 13
mm residual stones, which were cleared in 8 weeks through ESWL. In one patient 9 mm stone passed to the ureter
during PCNL, which was cleared with URS. Three patients (3.61%) had clinically insignificant residual stones which
cleared spontaneously in 4 week time. Postoperative bleeding was observed in 4(4.81%) patients. Three patients were
managed by blood transfusion and one by selective angioembolization.

Conclusion: PCNL using sonography is a good alternative to the fluoroscopic method. It is performed without radiation

exposure to the surgeon and patient; however, more experience is needed.
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INTRODUCTION

Percutaneous nephrolithotomy (PCNL) was first
developed by Fernstrom and Johansson in 1976,"2 as
atherapeutic extension to the established percutaneous
nephrostomy tube insertion which was previously re-
served for decompressive purposes.? It is now accepted
as the procedure of choice for those patients who have
large renal stones (>2 cm in diameter), infected stones,
lower calyceal stones and for those patients in whom
prior extracorporeal shock wave lithotripsy (ESWL) has
failed.* Making a puncture is the first step in PCNL and
can be described as key step.®Reflecting development
of the PCNL technique, which was conceived employing
fluoroscopy?® access to the pyelocalyceal system has
been performed routinely using fluoroscopic guid-
ance. Other guidance modalities for calyceal access
are computed tomography (CT)7, especially if there is
abnormal calyceal anatomy, and ultrasonography®.The
main disadvantage of fluoroscopy is radiation exposure
to the patient and medical personnel. The ultrasound
(US) has been proven to be a good alternative, as it is
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radiation-free and easy to use.

PATIENTS AND METHODS

This study was conducted in institute of kidney
diseases Hayat Abad medical complex Peshawar from
January 2011 to January 2012 over 83 patients. Patients
were first placed in supine position, and a 6 Fr ureteral
catheter was inserted into the target ureter under direct
ureteroscopic vision. The patient was then turned into
prone position with a pack under the abdomen. After
puncturing the desired calyx with 18 gauge needles, its
presence in calyceal system is confirmed by suctioning
it through 10 cc disposable syringes. Water is instilled
continuously through ureteric catheter to create hydro-
nephosis. The tract was dilated with serial and metallic
telescopic dilators. The leakage of fluid around metallic
dilatators indicated the right tract.

RESULTS

Mean age was 31.6(range 14 to 63 years). A
total of 83 patients among which 59 were male and
24 were female, included in the study. Most of the pa-
tients 46(55.42%) were having right kidney stones. 26
patients have prior renal stone surgery such as PCNL
1(1.20%), Pyelolithotomy 9(10.84%), ESWL 13(15.66%)
and URS 3(3.61). Approach below 12th rib was made
in 67(80.72%) and above it in 16(19.28%) of patients.
Tract was lost in two patients (2.40%) due to guide
wire dislodgment. The targeted calyces were upper,
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middle and lower calyces in 17(20.48%), 12(14.57%)
and 51(61.44%) patients. More than one calyx was
targeted In 3 (3.61%) patients. The overall stone-free
rate was (75) 90.3%. Four patients (4.81%) have 10 to
13 mm residual stones, which were cleared in 8 weeks
through (extracorporeal shockwave lithotripsy) ESWL.
In one patient 9 mm stone passed to the ureter during
PCNL, which was cleared with URS. Three patients
(8.61%) had clinically insignificant residual stones which
cleared spontaneously in 4 week time. Postoperative
bleeding was observed in 4(4.81%) patients. Three
patients were managed by blood transfusion and one
by selective angioembolization.

DISCUSSION

PCNL has replaced all surgical modalities for the
treatment of most renal stones. Fluoroscopy guided
percutaneous access was generally the preferred
method of access guidance. When PCNL is routine in
the practice and work load is high, the surgeons and
OT staff are at increased risk of radiation exposure.®
in addition to taking some general precautions, many
instruments were developed to decrease radiation.
Using C-arm fluoroscopies in which radiation producing
tube is located under the bed, leads to the reduction
of received radiation by 40 times for physician and by
150 times for patient.®

Ultrasound has been shown to have the fol-
lowing advantages: lack of ionizing radiation, shorter
procedure time, decreased number of punctures, and
avoidance of contrast agent administration.'® However,
the operating surgeon must have enough training to
use ultrasound-guided access.® In Pakistan every stone
center is using C arm fluoroscopy as guidance to access
renal tract. We have searched Pubmed, Pakmedinet
and science direct using words such as PCNL and
ultrasound but we find no publications from any center
in Pakistan using ultrasound as guidance to access
renal tract. In our institute we are using ultrasound as
guidance to make a PCNL tract.

We included 83 patients in our study. 26 patients
have prior renal stone surgery such as PCNL 1(1.20%),
Pyelolithotomy 9(10.84%), ESWL 13(15.66%) and URS
3(8.61). We successfully access the pelvicalyceal sys-
tem in all patients. Etemadian M et al.’® also reported
100% access to pelvicalyceal system under ultrasound
guidance. We noted loss of tract in two patients during
its dilatation due to guide wire dislodgement. In these
patients tracts were regained by reinsertion of needle
under ultrasound guidance. Subcostal lower pole
punctures has fewer complications, easy to perform'!,
mobility of the instrument is greater and access to the
lower, upper pole, renal pelvises is easy. Approach to
the calyces of the kidney below 12th rib was made in
67(80.72%) and above it in 16(19.28%) patients. The
targeted calyces were upper, middle and lower calyces
in 17(20.48%), 12(14.57%) and 51(61.44%) patients.

More than one calyx was targeted In 3 (3.61%) patients.

In our study the overall stone-free rate was (75)
90%. This rate is slightly lower than 93.61% reported
by Mohammad Mehdi Hosseinietal.'? His study size
was 47 patients. All stones were located in the renal
pelvis with mild to moderate hydronephrosis seen on
intravenous urography. In contrast the success rate of
Basiri A and Necmettin Penbegl' and ETEMADIAN
M10were 79.0%, 82.35% and 72.72% which were lower
than our results. Basiri A% conducted a comparative
study on sonography-guided supine percutaneous
nephrolithotomy (PCNL) versus prone standard tech-
nigue (fluoroscopic guidance). Although in his study the
success rate of sonography-guided PCNL was higher
than fluoroscopic guided (65.2%) but it is lower than
our results. Similarly Necmettin Penbegul'® conducted
a study on Ultrasound-guided PCNL for the treatment
of Urinary Stone Disease in Children. He retrospectively
reviewed and analyzed 17 patients aged <16 years
who had undergone ultrasound-guided percutaneous
nephrolithotomy from 2008 to 2010. His success rate
was also lower than our result. Etemadian M included
12 patients in his study. The stone was removed by
just one session of PCNL in 8 patients. Postoperative
bleeding was observed in 4(4.81%) patients. Three
patients were managed by blood transfusion and one
by selective angioembolization.

In our study four patients have 10 to 13 mm residu-
al stones, which were cleared in 8 weeks through ESWL.
In one patient 9 mm stone passed to the ureter during
PCNL, which was cleared with URS. Three patients had
clinically insignificant residual stones which cleared in
4 week time. This observation was similar to the study
of Mohammad Mehdi Hosseini etal'. he observed that
five patients had multiple fragments which passed in
4 weeks. In his study two patients who had residual
fragments that measured 10 and 12mm underwent
shockwave lithotripsy. In one patient; a fragment that
measured 7 to 8 mm migrated into the ureter which was
removed with ureteroscope. Etemadian M noted res-
idue of less than 1 cm was present in 3 patients which
were removed by repeated PCNL using the same tract
in one case and by ESWL in 2 patents.

CONCLUSION

PCNL using sonography is a good alternative to
the fluoroscopic method. It is performed without radi-
ation exposure to the surgeon and patient; however,
more experience is needed.
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