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Introduction 

 

More than three decades ago, Fernstroem and Johansson 

searched for a method to treat recurrent renal calculus disease 

which often necessitated difficult re-operations. In 1976, they 

reported three cases in the Scandinavian Journal of Urology and 

Nephrology of their new extraction technique whereby the 

stone can be removed through a percutanous nephrostomy 

under radiological control. Percutanous  stone management, so 

called Percutanous Nephrolithotomy (PNL), has since become 

standard armamentarium for the surgeon dealing with kidney 

stones (Fernstrom and Johanson, 1976).  

 Although fallen out of prime interest in late 90s due to 

the arrival of extracorporeal shock wave lithotripsy (ESWL), a 

renaissance of PNL has occured in recent years, This is 

illustrated by the number of publications indexed in Medline, 

which decreased from 40 to less than 15 a year in the 1991-

1995 period, but has been growing steadily since. In 2007 

alone, more than 150 articles on PNL were published 

(Mandhani et al, 2007).  



In recent years, as clinical experience with ESWL 

revealed its limitations, the role of  PNL for treating urolithiasis 

was redefined. Today, PNL should be the first-line treatment 

for large or multiple kidney stones and stones in the inferior 

calyx. Furthermore, improvements in instruments (i.e., flexible 

pyeloscopes and ureteroscopes) as well as lithotripsy 

technology (i.e., ultrasound/pneumatic devices, 

holmium/yttrium- aluminum-garnet laser) increased the 

efficacy of PNL. stone disintegration  yielding stone-free rates 

of more than 90% (Hafron  et al, 2005). 

PNL is generally a safe treatment option and associated 

with a low but specific complication rate. Many complications 

develop from the initial puncture with injury of surrounding 

organs(e.g. colon, spleen, liver, pleura and lung). Other specific 

complications include postoperative bleeding, infection, deep 

venous thrombosis or infundibular stenosis (Rudnick and 

Stoller 1999). 

Even for the most experienced urologist, major 

complications can still occur in 1.1% to 7% of patients 

undergoing PNL, and minor complications may be encountered 

in 11% to 25% of patients. The mortality rate of PNL is between 

0.046% and 0.8%. However, Comorbidities such as renal 



insufficiency, diabetes, morbid obesity, or cardiopulmonary 

diseases increase the risk of complications (Matlaga et al, 

2004). 

Percutaneous nephrolithotomy (PNL) is a popular 

modality for management of most renal stones, technologic 

advances and refinements have contributed to high success rate 

and low morbidity of stone removal with PNL (Shah et al, 

2006). 
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Aim of work 

 
Aim of work in this essay is to discuss the complications of 

Percutaneous nephrolithotomy (PNL), its management and how 

to avoid these complications. 
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SURGICAL ANATOMY OF THE KIDNEY 
 

General Anatomy 

 

The kidneys are paired organs lying retroperitoneally on 

the posterior abdominal wall. Each kidney is of a characteristic 

shape, having a superior and an inferior pole, a convex border 

placed laterally, and a concave medial border. The medial 

border has a marked depression called the hilum containing the 

renal vessels and the renal pelvis. 

1- Renal Morphometry  

In adults, as well as in pediatrics, the left kidney is larger 

than the right kidney (Sampaio, 1996).  

The right kidney presented a mean length of 10.97 cm, 

while the left kidney presented mean length of 11.21 cm. The 

right kidney presented 3.21 cm of mean thickness at the hilum, 

and the left kidney presented mean thickness of 3.37 cm. 

(Hodson, 1972). 

2- Position of the kidneys 

Because the kidneys lie on the posterior abdominal wall, 

against the psoas major muscles, their longitudinal axis 

Parallels the oblique course of the psoas. Moreover, since the 

psoas major muscle has a shape of a cone, the kidneys also are 

dorsal and inclined on the longitudinal axis. Because the hilar 



region is rotated anteriorly on the psoas muscle, the lateral 

borders of both kidneys are posteriorly positioned. It means that 

the kidneys are angled 30 to 50° behind the frontal (coronal) 

plane (Ohlsen and Kinn, 1993).   

3- Kidney relationships with diaphragm, ribs, and pleura 

The kidneys lie on the psoas and quadratus lumborum 

muscles. Usually, the left kidney is higher than the right kidney, 

being the posterior surface of the right kidney crossed by the 

12th rib and the left kidney crossed by the 11th and 12th ribs. 

The posterior surface of the diaphragm attaches to the 

extremities of the 11th and 12th ribs.  In this way, the posterior 

aspect of the diaphragm (Posterior leaves) arches as a dome 

above the superior pole of the kidneys, on each side. Therefore, 

when performing an intrarenal access by puncture, the 

endourologist may consider that the diaphragm is traversed by 

all intercostals punctures, and possibly by some punctures 

below the 12th rib (figure 1) (Segura, 1990). 

Generally, the posterior reflection of the pleura extends 

inferiorly to the 12th rib; nevertheless, the lowermost lung edge 

lies above the 11th rib (at the 10th intercostal space).  

 

 

 



 

 

 

 

 

 

 

 

 

 

 

Figure (1): Schematic drawing from a lateral view of the kidney and its relationships 

with the diaphragm, ribs, pleura, and lung. PR = posterior reflection of the pleura,L = 

lower edge of the lung; K = kidney; X = 10th rib; XI = 11th rib; XII = 12th rib (Segura, 

1990). 

 

Regardless of the degree of respiration (mid- or full expiration), 

the risk of injury to the lung from a 10th intercostal 

percutaneous approach to the kidney is prohibitive. the 

intercostal vessels lie at the lower border of the upper rib so, 

any intercostals puncture should be made in the lower half of 

the intercostal space, in order to avoid injury to the intercostal 

vessels above (Hopper and Yakes, 1990). 

 

 



 

4- Kidney relationships with liver and spleen 

The upper pole of the right kidney lies against the liver 

and is separated from the liver by the peritoneum except for the 

liver's posterior bare spot. The hepatorenal ligament attaches 

the right kidney to the liver. The spleen is related to the anterior 

surface of the left kidney (superolaterally )and attached to the 

kidney by splenorenal ligament (Figure 2). If the intrarenal 

puncture is performed when the patient is in full inspiration, the 

risk of injury to the liver and spleen is increased.  This 

knowledge is particularly important in patients with 

hepatomegaly or splenomegaly, on whom a computed 

tomography (CT) scan should be performed before puncturing 

the kidney (Hopper et al, 1990).  
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Figure (2): A, Inferior view of a transverse section through a cooled cadaver at the level 

of the suprahilar region of the kidney reveals that the liver (L) and the spleen (S) are 

posterolaterally positioned in relation to right (RK) and left (LK) kidneys.  


