ORIGINAL ARTICLE

Outcome of Multiple Tract Percutaneous Nephrolithotomy for Renal

Staghorn Calculi

UMAIR AFZAL!, JAMSHED RAHIM?, ALI SHANDAR DURRANI3, JMAIL RAHIM#, ATTA-UR-REHMAN RANAS, HAFIZ

MUHAMMAD YOUSAF KHAN®

133enior Registrars, 2Assitant Professor, ®Postgraduate Resident, Department of Urology, Shaikh Zayed Hospital, Lahore

“Consultant Urologist, Mian Meer Hospital, Lahore
SAssistant Professor of Urology, Nishtar Medical College Multan

Correspondence to: Dr. Jamshed Rahim Cell 0300-9211153 E-mail: jamshed.rahim@gmail.com

ABSTRACT

Objective: To determine the frequency of stone clearance after multiple tract percutaneous nephrolithotomy for

renal staghorn calculi
Study Design: Descriptive case series

Place and Duration of Study: Department of Urology, Shaikh Zayed Hospital, Lahore from 7" September 2016

to 7t March 2017.

Methodology: One hundred patients with renal staghorn calculi of >20 mm in size and between 16 to 65 years of
age were included. Multiple tract PCNL was done after completion of all investigations. All patients were given
prophylactic antibiotics. Stone clearance post-operatively was assessed by CT-KUB. The stone free rate at 4

week interval was the endpoint of this study.

Results: There were 65 (65%) males while 35 (35%) were females. Age range was from 16 to 65 years with
mean age of 40.12+14.54 years. Mean size of the stone was 25.69+3.00 mm. Most of the patients 54(54%) had
the size of stone >25 mm, while 46(46%) patients had the size of stone >25 mm. Overall success rate with
multiple tract PCNL was 86% in patients with renal staghorn calculi.

Conclusion: The multiple tracts PCNL is gold standard technique for staghorn calcului with reasonable operative

duration, low morbidity and good success rate.
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INTRODUCTION

Renal calculi that are branched and involving a large
portion of collecting system are termed as staghorn calculi.
These calculi are generally infected stones.! Treatment
options for staghorn calculi included open surgery,
percutaneous nephrolithotomy (PCNL), extracorporeal
shock wave lithotripsy (ESWL) and combination treatment.
The main focus in the management of staghorn calculi is
the complete clearances of stones which are not only
reduces obstruction and prevent further stone growth but
also eradicate causative organisms.? Percutaneous
nephrolithotomy (PCNL), in such situations require more
expertise and is challenging endourological procedures for
the urologist.

Although excellent stone clearance rates are
documented in different studies worldwide with acceptable
surgical complication rates notably need for blood
transfusion.® There has been continuing controversy
regarding multiple tracts in a percutaneous nephrolithotomy
session that may cause more complications specially
severe bleeding after multiple tracts due to trauma to renal
parenchyma, requiring frequent transfusions and even
nephrectomy.*

But the impact of percutaneous nephrolithotomy,
either with a single tract or multiple access tract is similar
on temporary deterioration of renal function. So, in the
management  of  staghorn  calculi percutaneous
nephrolithotomy with multiple accesses may be considered
as effective and successful modality in terms of stone
clearance with considerable complication rate.®

Aron et al® concluded that percutaneous
nephrolithotomy (PCNL) for complete staghorn calculi is

safe and effective in term of maximal stone clearance.
Stone clearance in this study was 89%.

In another study percutaneous nephrolithotomy using
multiple tracts showed to be safe and effective in the
treatment of staghorn renal calculi with stone clearance
rate 83% (p=0.026).”

Cho et al® documented that multiple tract
percutaneous nephrolithotomy for well selected patients
has similar effectiveness and safety as single access PCNL
in patients having less complex and smaller stones and
another procedure was needed more commonly in patients
undergoing multi tract percutaneous nephrolithotomy
(53.3% versus 24.1 p=0.003).

In another study stone clearance rate was 81.3%.°
Chen J and colleagues? concluded that one session of
multiple tract PCNL is safe and effective in the treatment of
staghorn calculi. Stone clearance rate in this study was
94%.

MATERIALS AND METHODS

This descriptive case series conducted at Department of
Urology, Shaikh Zayed Hospital, Lahore from 7%
September 2016 to 7" March 2017 and comprised 100
patients. Patient's ranges between 16 to 65 years of age,
both sexes and staghorn calculi size greater than 20 mm
were included. Patients with uncontrolled bleeding
disorders INR>1.5, ectopic pelvic kidney and urinary tract
infection diagnosed on urine culture and sensitivity were
excluded. Patients were admitted after evaluation on
outdoor basis consisting of detailed medical history and
examination, renal function tests (serum urea and
creatinine), urine complete examination and urine culture,
X ray KUB, ultrasonograhy and computed tomography
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(KUB). Multiple tract PCNL was done after completion of all
investigations. All patients were given prophylactic
antibiotics. All procedures were performed under general
anesthesia. Ureteric catheter 4 to 6-F was inserted into the
target ureter under direct ureteroscopic vision The patients
were placed in a lithotomy position. To create artificial
hydronephrosis, saline was injected through ureteric
catheter. To minimize lumber lordosis, prone position was
done and pack was placed under the abdomen. The
desired calyx was accessed by 18 gauge needle under
fluoroscopic guidance. Upper renal calyx or posterior
middle calyx was punctured, based on the location of stone
and status of hydronephrosis. Accuracy of puncture was
confirmed after outflow of the fluid was seen through the LP
needle. Gradual dilation of the tract was done by using
fascial dilators under fluoroscopic guidance and Amplatz
sheath was placed. The stones were completely
fragmented using Master Lithoclast. A 6 Fr double J stent
was placed via percutaneous tract with the assistance of
guide wire. Nephrostomy tube 14 to 20 Fr was placed in
the collecting system. The stone free status assessed with
fluoroscopic images and endoscopic visualization at the
end of the procedure. Stone clearance at 4 week interval
was assessed by CT KUB. The data was analysed using
SPSS-20.

RESULTS

Sixty five (65%) were males, while 35(35%) were females.
Age range in this study was from 16 to 65 years with mean
age of 40.12+14.54 years. Majority of the patients 37(37%)
were between 46 to 64 years of age. While 30(30%) and
33(33%) patients were between 15-30 and 31-45 years of
age respectively. Mean size of the stone was 25.69+3.00
mm. Most of the patients 54(54%) had the size of stone
>25 mm, while 46(46%) patients had the size of stone <25
mm. Overall success rate with multiple tract PCNL was
86% in patients with renal staghorn calculi (Tables 1-4).

Table 1: Frequency distribution of gender (n=100)

Gender No. %
Male 65 65.0
Female 35 35.0
Table 2: Frequency distribution of different stone sizes (n=100)
Stone size (mm) No. %
<26 46 46.0
>25 54 54.0
Table 3: Frequency distribution of age groups (n=100)
Age (years) No. %
15-30 30 30.0
31-45 33 33.0
46-65 37 37.0
Table-4: Frequency distribution of success (n=100)
Success No. %
Yes 86 86.0
No 14 14.0
DISCUSSION

The PCNL is the traditional gold treatment for renal stones.
Currently marked developments in the PCNL procedures
and fine instruments are regularly used to handle large

stones and staghorns. Clayman et al'® reported PCNL's
safetyand viability for the treatment of staghorn calculi in
1983. The key objective of staghorn calculus therapy is full
stone removal with reduced morbidity.?** PCNL is
currently the medication of choice for patients with
complicated, broad and staghorn kidney calculus.**

By using multi tract PCNL, stone free rate for
staghorn calculi is variable from 49%% to 89%.6 Al-
Kohlany et al'® reported 80% stone free rate, while in our
study it is 86%.

A study conducted by Soucy et al'® who included
branching calculi into one calyx (partial staghorn) in 2/3 of
his cases stone free rate was 88% that is higher than our
result. Therefore, it is postulated that stone-free rate of
PCNL using multiple tract is lower in complete staghron
calculi as a compared to partial staaghorn calculi.

Urolithiasis is a major public health concern and is
Pakistan's most serious urological disease. It not only
causes chronic pain and physical discomfort, hematuria
and inflammation but can also lead to the loss of one or
both kidneys.'” Of all types of renal stones, to deal with
complete staghorn calculi is a difficult task for the
urologists.'® according to latest American Urological
Association (AUA) guideline PCNL is recommended as
gold standard procedure for staghorn calculi.’®

It is most important for urologist while choosing PCNL
for complete staghorn calculi that complete stone clearance
should not raise patient morbidity as it is a challenging
endourologic procedures for the urologist.?°

For complete clearance of renal calculi by PCNL,
proper access is required. Percutaneous renal surgery has
changed dramatically with the advent of fine endourologic
instruments that has lowered complications rate and
increased success rate.?!

Lingeman et al*® suggested that with a rigid
nephroscope, percutaneous access to the kidney with
proper access could enable full stone removal. The optimal
tract is the shortest and most direct connexion to all calculi.

Holman et al*® and Jou et al** documented stone
clearance rate 96% and 88.8% respectively that is higher
than our study(86%). Ziaee et al*® and Singla et al?® also
reported stone clearance rate of about 59.4% and 70.7%
respectively after single session that is lower as a
compared to our study.

The procedure was staged in 4/52 patients (7.6%)
which is less than that documented by Monahar et al*’
(11.9 % second look PCNL) and higher than that reported
by El-Nahas et al?® (3.4% for the PCNL group).

Supracostal skin puncture is preferred as it provides
benefit of an easy access to the renal pelvis for staghorn
calculi. There is a risk of pleural injury in case of
supracostal access.?®

It is necessary to remove all causative species by
relieving obstruction and avoiding further stone growth by
fully extracting the stone.®® This can be done using multi-
tract PCNL3?, using versatile nephroscopy during the main
or second look PCNL32 or using lithotripsy (ESWL) to
handle residual stones.

Kukreja et al®® indicated that if there is a chance of
intraoperative complications, e.g. bleeding, the PCNL
treatment should be scheduled in patients with staghorn
calculi. Multi-tract PCNL is known to be an alternative to
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single-tract PCNL with compact nephroscopy or
ureterorenoscopy in staghorn measurements with several
large divisions..3*

CONCLUSION

The multiple tracts PCNL is gold standard technique for
staghorn calcului with reasonable operative duration, low
morbidity and good success rate.
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