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Introduction

Nephrolithiasis Is a major worldwide source of morbidity
affecting 10-15% of the world population (Alelign and
Petros, 2018). It is an expanding problem associated with
major economic and health consequences. Consistent technical
advancements provided surgeons and patients with several
options for the treatment of renal calculi, including
extracorporeal shock wave lithotripsy (ESWL), percutaneous
nephrolithotomy (PCNL), retrograde intrarenal surgery (RIRS),
and conventional open surgery (Scales et al., 2012, Pfau and
Knauf, 2016).

Percutaneous nephrolithotomy (PCNL) is generally
considered the gold standard treatment in renal stones >2cm or
lower calyceal >1cm offering high stone-free rates after the
first treatment compared to the other minimal invasive
lithotripsy techniques. However, serious complications
although rare could be expected following this percutaneous
procedure (Chung et al., 2019).

Perioperative bleeding, urine leak from nephrocutaneous
tract, pelvicalyceal system injury, and postoperative pain are
individually confronted complications after PCNL. Thus a
universally accepted scoring system in percutaneous
management of nephrolithiasis such as: S.T.O.N.E.
nephrolithometry score, and Renal Stone Complexity
(S-ReSC) score have been described to enable appropriate
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counselling of patients, expect adverse outcomes, and provide a
mean of standardized reporting of stone complexity and patient
outcomes (Basiri et al., 2013; Kyriazis et al., 2014).

S.T.O.N.E. nephrolithometry score, uses non-contrast-
enhanced computed tomography (CT) scans parameters to
describe and classify the most relevant features that affect the
percutaneous management of renal calculi (Jeong et al., 2013). It
represents five variables: stone size, tract length, degree of
obstruction, number of involved calyces, and stone essence (stone
density). On the basis of these variables, a score of 5-13 can be
calculated; a higher score correlates with higher stone complexity.
A score from 5 to 6 is considered low grade, from 7 to 8 moderate
grade and > 9 is high grade (Noureldin et al., 2015).

The S-ReSC scoring system is based solely on stone
distribution within the collecting system and does not take into
account any patient characteristic (Okhunov et al., 2013). They
devised the collecting system into 9 locations in which the stone
is determined with preoperative CT, with 1 point assigned to each
location of the nine. The score up to 9 is assigned by adding the
cumulative sites involved. A score of 1 to 2 is considered low, 3
to 4 is medium, and > 5 is high. (Jeong et al., 2013).
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Aim of the Work

To compare the S.T.O.N.E versus sResc scoring system in
prediction of the surgical outcomes; stone free rate and
perioperative complications after PCNL.
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Chapter 1
Applied Renal Anatomy

Review of Jiterature —

The kidneys are paired retroperitoneal structures that are
normally located between the transverse processes of T12-L.3
vertebrae, with the left kidney typically superior in position than
the right. The upper poles are normally oriented more medially and
posteriorly than the lower poles (Kriz and Elger, 2014).

Renal anatomy:

Grossly, the kidneys are bean-shaped structures and
weight about 150 g in the male and about 135 g in the female.
They are typically 10-12 cm in length, 5-7 cm in width, and 2-3
cm in thickness (Marley, 2007). (Figure 1)

Ureter

Bladder

Figure 1: kidney anatomy (Jones, 2019)
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Review of Jiterature —

The kidneys are retroperitoneal organs and, therefore,
during an open surgery, one may choose to use an
extraperitoneal flank approach, incising over the 11th-12th rib,
plus or minus rib excision and staying retroperitoneally. This is
particularly useful in obese patients, but not in patients with
severe scoliosis or cardiorespiratory disorders, and provides
direct access to the retroperitoneal space without traversing the
peritoneal cavity (Kriz and Elger, 2014).

Relation of the kidneys to the neighboring organs (Figure 2):

Superiorly, the suprarenal (adrenal) glands sit adjacent to
the upper pole of each kidney.

On the right side, the second part of the duodenum
(descending portion) lies on the medial aspect of the kidney,
and the liver lies anterior to the upper pole of the kidney and
can extend in some individuals to cover the entire anterior
surface.

On the left side, the greater curvature of the stomach lies
over the superior medial aspect of the kidney, the tail of the
pancreas extend to overlie the renal hilum, and the spleen
covers small part of the upper pole anteriorly and is connected
by the spleno-renal (lienorenal) ligaments.

Both the liver and the spleen can extend lateral to the
kidney and are therefore at risk of injury with a lateral puncture
during PCNL (Kriz and Elger, 2014).




