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A Figure 2-1. Schematic representation of the development of the nephric system. Only a few of the tubules of the
pronephros are seen early in the 4th week, while the mesonephric tissue differentiates into mesonephric tubules that
progressively join the mesonephric duct. During this time, the first sign of the ureteral bud from the mesonephric duct is
seen. At 6 weeks, the pronephros has completely degenerated and the mesonephric tubules start to do so. The ureteral
bud grows dorsocranially and has met the metanephrogenic cap. At the Bth week, there is cranial migration of the differ-
entiating metanephros. The cranial end of the ureteric bud expands and starts to show multiple successive outgrowths.
(Data from several sources,)
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FIG. 12.1 Location of kidneys in the retroperitoneum.
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FIG. 12.2 Muscles and ribs posterior to the kidneys.
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FIG. 12.3 Viscera lateral, anterior, and medial to the kidneys.
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FIG.12.5 Calyceal orientation of polar and middle calyces. (From Smith
AD: Controversies in endourology. Philadelphia, 1995, Saunders.) FIG. 124 Upper urinary tract collecting system.
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Anterior view Posterior view

FIG. 12.7 Arterial supply to the kidney. The kidney is supplied by the
anterior and posterior branches of the main renal artery. The anterior
branch supplies both the anterior half of the kidney and the polar regions
via four segmental branches. The posterior branch of the renal artery
supplies the posterior aspect of the kidney (represented by the shaded
region). An avascular plane, known as the Brodel line, separates the
anterior and posterior circulations.
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FIG. 12.6 Relation of anterior and posterior calyces to renal parenchyma

in Brodel-type kidney (A) and Hodson-type kidney (B). The optimal site of
percutaneous entry from the posterior aspect of the kidney is into a
posterior calyx because the path into the renal pelvis is fairly straight. If

entry is into an anterior calyx (from the posterior aspect of the kidney), then

an acute angulation must be made to enter the renal pelvis, which may not
be possible with rigid instrumentation. (From Smith AD: Controversies in

endourology. Philadelphia, 1995, Saunders.)
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FIG. 924 Scanning electron micrographs of various urinary crystals. (A)
Apatite. (B) Struvite. (C) Calcium oxalate dehydrate. (D) Calcium oxalate
monohydrate. (E) Cystine. (F) Ammonium acid urate. (G) Brushite.

(Courtesy of Dr. SR Khan. University of Florida. Gainesville, L)
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FIG. 12.8 Padding for prone positioning.
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FIG. 12.13 “Eye-of-the-needle” fluoroscopic guidance. (A) With the top of
the fluoroscopic unit rotated 30 degrees toward the operator, the needle is
lined up directly over the intended calyx of entry. (B) With the fluoroscopy
unit rotated away from the operator. the needle is now seen in profile and in
(C) has already been advanced under fluoroscopic control to achieve
collecting system entry.
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FIG. 12.14 Triangulation fluoroscopic guidance. (A) With the top of the

fluoroscopy unit rotated laterally and cephalad, adjust the access needle
(arrows) to a mediolateral orientation of the needle. (B) After rotating the

top of the fluoroscopy unit medially, and while keeping mediolateral

orientation of the needle constant, move the needle in the cephalo-caudad
plane until the needle is again aimed toward the desired calyx. (From Miller
NL, Matlaga BR, Lingeman JE: Techniques for fluoroscopic percutaneous

renal access. J Urol 178:15-23, 2007.)
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FIG. 12.16 Ulrasonographic guidance of puncture needle.
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FIiIG. 12.18 Percutaneous access needle, with a blunt sheath and a sharp
obturator.
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G.12.19 Alken guide rod is positioned with the ball at the tip of the rod
positioned at the intended depth of the dilation.
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FIG. 12.20 Amplatz dilators with sheaths.
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FiIG. 12.23 Balloon dilation catheter with preloaded sheath.
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Abstract

Research background :Urinary stone disease is the third most common
urinary system disease, preceded only by prostate diseases and urinary tract
infection(1). It is estimated that (1-15%) of humans will develop this disease
during their lifetime. This percentage varies according to age, gender,
ethnicity and geographic area. This disease affect adult males more than
females by(1/2-3), although many recent studies mention a decrease in this
percentage(2). Urinary stones, especially large ones, cause many important
complications, such as acute pain, frequent urinary infections and hematuria,
and may end with loss of renal function and renal failure if not treated
properly. With the development of laparoscopic surgery techniques, the
methods of treating large kidney stones have evolved from invasive
procedures  (traditional ~ surgery)to laparoscopic  surgery(percutaneous
nephrolithotomy or PCNL), which is less invasive, less traumatic, less
complicated during and after surgery, less bleeding, and a shorter recovery
period and time for patient to return to his daily activities. It is worth
mentioning that the European Urological Association (EUA) ,in its recent
recommendations, recommended the (pcnl) as the first line option for the

treatment of large kidney stones(3).

Methods: the study included 65 patients with large kidney stones(greater than
3cm) and stones located in the lower calyx only if they were greater than
2cm,who attended Al-Assad and Al-Mowasat University Hospitals in the
period from January 1,2015 to February 1,2020. The traditional surgery group
included 35 patient and was studied a prospective study at the Both hospitals,
while the laparoscopic surgery group included 3() patients and was studied at
Al-Mowasat hospital only (progressive and retrospective studies). The

comparison was made between the two groups in terms of stone free rate,
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complication during and after surgery, significant bleeding, duration of
operation, recovery period, the patient's satisfaction with the procedure and

period required to return to daily activities.

Results: (pcnl) technique outperformed the traditional surgery in terms of
complication during surgery (23% vs. 43% , p value 0.03 sig), complication
after surgery(17% vs. 46% , pvalue0.003 sig),significant bleeding(13% vs.
37% , p value 0.02 sig), patient's satisfaction with the procedure(73% vs.
26% , p value 0.0001 sig), recovery period(2.2 days vs. 2.7 days , p value
0.003 sig) and time required for the patient to return to normal life(10 days
vs. 14 days , p value 0.02 sig). while there is no significant statistical
differences regarding the final stone free rate(83% pcnl vs. 86% open surgery
, p value 0.79 insignificant) or duration of operation (125mins pcnl vs. 116min

open surgery , p value (.13 insignificant).

Conclusion: (pcnl) technique is an effective alternative to conventional open
surgery for the treatment of large kidney stones. It is effective, less invasive,
less complicated during and after surgery, less bleeding, a shorter recovery

period and time required for the patient to return to normal life.

Key words: large kidney stones, percutaneous nephrolithotomy, open

surgery, lower calyx, prospective study, Retrospective study.
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