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A R T I C L E  I N F O                              

 INTRODUCTION 
 

The incidence of urolithiasis varies according to age and
geographical region, and is of particular concern in 
developing countries. With the introduction of percutaneous 
nephrolithotomy (PCNL) in 1976, open surgical approaches 
have begun to lose their popularity in the treatment of 
urolithiasis1. Although PCNL has been accepted as a 
minimally invasive treatment modality, the technique can lead 
to possible complications, including bleeding and injury to the 
collection system2. The challenge with percutaneous surgery, 
then, is to do so while also avoiding complications. If 
complications do occur, then prompt recognition and 
management will usually avoid major morbidity.In this 
retrospective study we report our experience with PCNL and 
evaluate the clinical outcomes, including morbidity and 
mortality. 
 

MATERIALS AND METHODS 
 

This retrospective study was conducted in a single urology 
clinic and reviewed the medical date of 100 patients up to the 
age of 80 years who underwent PCNL between August 2015 
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                             A B S T R A C T  
 

 

We report the outcomes of 100 percutaneous nephrolithotomy (PCNL) procedures 
performed in our institution between august 2015 and 
procedures were performed under general anaesthesia. The ureteral catheter was installed 
in the supine position during cystoscopy under C-arm fluoroscopy guidance and, after 
turning the patient into the prone position, the kidney wi
part metal needle under flouoroscopy. The Amplatz renal dilator set was used
fragmented with pneumatic lithotripter. After retrieval of stone fragments the nephrostomy 
tube was placed in the nephroscope sheath. After completion of PCNL procedures, residual 
asymptomatic stones of 4 mm or less in size were considered clinically insignificant. Of the 
total number of patients, 89(89%) achieved stone clearance. Bleeding requiring transfusion 
occurred in 16 cases (16%), of which 1(1%) was treated with embolisation angiography. A 
double-J stent was inserted in 92 patients (92%).No pneumothorax or colon perforation 
was reported. In angiography, the bleeding site identified to be pseudoaneurysm and 
selective angioembolisation was performed. 
 
 
 
 
 

The incidence of urolithiasis varies according to age and 
particular concern in 

developing countries. With the introduction of percutaneous  
surgical approaches 

have begun to lose their popularity in the treatment of 
. Although PCNL has been accepted as a 

minimally invasive treatment modality, the technique can lead 
to possible complications, including bleeding and injury to the 

. The challenge with percutaneous surgery, 
then, is to do so while also avoiding complications. If 
complications do occur, then prompt recognition and 
management will usually avoid major morbidity.In this 

xperience with PCNL and 
evaluate the clinical outcomes, including morbidity and 

This retrospective study was conducted in a single urology 
clinic and reviewed the medical date of 100 patients up to the 
age of 80 years who underwent PCNL between August 2015  

and December 2016. Preoperative patient histories, physical 
examinations, and routine laboratory tests including blood 
biochemistry, urinalysis, and urine cultures were evaluated.
An abdominopelvic ultrasound, plain abdominal films, and 
intravenous urography were used as diagnostic imaging tools 
to determine stone size, location, and anatomical clues, as 
well as for planning treatment. Computed tomography was 
used in patients suspected of having renal abnormalities, 
allergies to the contrast medium, and the presence of a retro
renal colon, and also in patients with a non
Patients with sterile urine underwent PCNL with antibiotic 
prophylaxis. Patients with urinary infec
following treatment with an antibiotic prescribed after urine 
culture and sensitivity tests. 
 

After the placement of ureteral catheter via cystoscopy in the 
lithotomy position under general anesthesia, the patient was 
placed in a prone position. PCNL access was gained using an 
18-G needle and a guide wire passed from inside, under 
biplanar fluoroscopic guidance. Using Amplatz dilators, the 
percutaneous tract was dilated up to 30 Fr for the 24 Fr 
nephroscope (Karl Storz, Germany).Fo
of the stones using a pneumatic lithotripter (Swiss 
LithoClast), a 14-22 Fr Nephrostomy tube or Foley catheter 
was placed into the renal tract. On the sw postoperative day, 
plain abdominopelvic radiography and antegrade pyelography 
(if needed) were used to assess stone clearance and to detect 
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and pathology of the pelvicalyceal system that occurred 
during surgery. Stone pieces that appeared smaller than 4 mm 
on plain X-ray were accepted as clinically insignificant 
residual fragments. Stone burden and location, number, size 
and location of the renal tract, types of instruments, 
complications, stone clearance, duration of nephrostomy, and 
hospitalization time were recorded as pre and postoperative 
factors. Patients with missing data were excluded from the 
study. 
 

RESULTS 
 

Of the 100 cases, we achieved complete stone clearance in 
89(89%). When complications were evaluated: bleeding 
requiring transfusion occurred in 12 patients (12%), of which 
1case (1%) required angioembolisation, Urinary extravasation 
occurred in 11 cases (11%) and urinoma formation in 4 cases 
(4%); Pneumothorax or colon perforation occurred in none. 
Post operative fever occurred in 16 cases (16%) and 7 cases 
(7%) went in to sepsis.8 cases in the study required a second 
stage percutaneous nephrolithotomy due to increased stone 
burden. No neuromusculoskeletal complications or venous 
thromboembolism occurred in the study. No mortality 
occurred in the current study.(Table .1.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DISCUSSION 
 

Currently, open surgery is rarely performed in the 
management of kidney stones, and PCNL has become a 
frequently applied minimally invasive surgery that leads to 
fewer complications, shorter durations of hospital stay, and 
reduced scar tissue formation.3,4. The success rate of PCNL 
procedures has been reported as 72-98% in a large series 
published in the literature.5-7Sugura et al.8 reported a 98% 
success rate in a total of 1,000 patients who underwent PCNL 
in 1985, which is one of the first larger published series. The 
success rate in our series was 89% in a total of 100 cases. 
 

PCNL, as a minimally invasive surgical method for the 
treatment of renal stones, can lead to complications including 
bleeding requiring transfusion, lung injury, bowel injury, 
major vascular injury, and sepsis. Fever and bleeding were the 
most frequently reported complications. 
 

Haemorrhage 
 

The overall complication rate in the present study was 12.3%, 
with haemorrhage being the most common complication. In 
our series, factors associated with hemorrhage include patient 
characteristics, multiple access sites, increasing tract size, 
prolonged operative time, and renal pelvic perforation.During 
the PCNL procedure, one of the most important complications 

is the development of acute haemorrhage. The transfusion rate 
has been reported to be6% to 20%. In the current study acute 
haemorrage requiring transfusion occurred in 21% of cases. 
Development of arteriovenous fistulaor pseudoaneurysm can 
cause delayed haemorrhage, with a rate of 5%. Any report 
ofbright red blood in the urine after percutaneous renalsurgery 
should prompt hospital admission and considerationof 
angiography, which is diagnostic in morethan 90% of cases.In 
our series, the rate of bleeding requiring transfusion (12%) 
was in accordance with the published literature. One case had 
significant delayed haemorrhagefound to be a 
pseudoaneurysm for which selective angioembolisation using 
coil was performed.  
 

Collecting system injury 
 

Tears in the infundibulum are not uncommon during 
percutaneoussurgery of the upper urinary tract collecting 
systemRenal pelvic perforation is usually recognized 
intraoperatively. Collapse of a previously distended renal 
pelvis is a usual sign if the perforation. Lee at al.15 reported 
renal pelvis laceration (0.9%), ureteral avulsion (0.2%), and 
urinoma formation (0.3%) in their series. In our series, we 
observed urinary extravasation in 11% of cases and urinoma 
formation in 4% of cases which resolved with double-J stent 
insertion. 
 

Visceral injury 
 

Injuries to the neighbouring organs including liver, spleen, 
colon, and small intestine can also occur.. Studies based on 
CT and MRI have suggested thatsplenic and hepatic injuries 
should be unlikely unlessthe kidney is accessed above the 
10th rib.Visceral injury occurred in none of the cases in the 
study 
 

Pleural injury 
 

Supra and intercostal access might be related with occurrence 
of lung injury and pneumothorax. In the literature, the rates of 
hydrothorax and pneumothorax after PCNL were reported to 
the 6-12%.13 Palnizky et al.14 reported and 8% rate of 
pulmonary complications in their experience. In our series, 
pulmonary complications occurred in none of the cases as 
supracostal access was not required in any of the patients. 
 

 Postoperative fever and sepsis 
 

After percutaneous nephrolithotomy, 15% to 30% ofpatients 
have a fever (Charton et al, 1986; Troxel and Low, 2002; 
Aghdas et al, 2006). Most patients with fever after 
percutaneous nephrolithotomy, assuming appropriate 
antimicrobialprophylaxis, do not have infection (Cadeddu et 
al, 1998). Sepsis occurs in 1% to 2% of patients after 
perecutaneousnephrolithotomy. (Dogan et al, 2007; Gonen et 
al,  2008 b). In the current study, Postoperative fever occurred 
in 16% and 7% went in to sepsis. 
 

CONCLUSION 
 

In our experience, PCNL, is a generally safe and effective 
minimally invasive surgical modality with acceptable 
complications and short durations of hospital stay when used 
for treating kidney stones. 

 
 
 

Table.1 
 

COMPLICATION FREQUENCY, n.(%) 

Haemorrhage: 
Requiring transfusion: 

Angioembolisation: 

 
22 (22%) 

1 (1%) 
 

Collecting system injury: 
Urinary extravasation: 

Urinoma: 

 
13 (11%) 

4 (4%) 
Postoperative fever 16 (16%) 

Sepsis 7 (7%) 
Pleural injury 0 
Visceral injury 0 

Neuromuscular complications `          0 
Venous embolism 0 

Death 0 
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