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ABSTRACT:
Introduction: Increasing global prevalence of nephrolithiasis has resulted in the development of new minimally 
invasive techniques and has also led to the resurgence of established methods such as percutaneous nephrolithotomy 
(PCNL). This procedure is now recommended as the first option for the treatment of single large or multiple renal 
stones and those in the inferior calyx. This study was done to assess the complications of PCNL and their management, 
in our centre. Methods: Medical records of 144 patients who underwent PCNL at Lumbini Medical College Teaching 
Hospital, during the last one year were reviewed. The demographic data, size, tract number and location of the calculi, 
and intraoperative and postoperative complications were evaluated. The various parameters of the calculi were 
evaluated. Descriptive analysis with frequencies was done. Results: Complications occurred in 13 (9.02%) patients. 
Post operative bleeding occurred in seven (4.8%) patients, out of which one patient developed pseudoaneurysms 
and the other developed arteriovenous fistula. One patient developed hypovolemic shock immediately after surgery. 
Frequent blockage of urine, excessive drainage of urine from the drain site, hemothorax and colonic perforation was 
seen in one  patient each. One patient had mortality due to post operative bleeding. Complications increased with 
the number and size of stones and number and site of the tracts. Conclusion: Percutaneous nephrolithotomy has low 
complication rate in experienced hands and complications depend upon stone size, history of open stone surgery, tract 
number, and tract location.
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INTRODUCTION:
Increasing global prevalence of 

nephrolithiasis continues to burden the healthcare 
delivery systems of industrialized nations and exact 
a disproportionate humanitarian toll on populations 
of the developing world.1 In the United States alone, 
the prevalence of nephrolithiasis is nearly twice 
the rate reported in the 1960s.2-5 The subsequent 

rise in surgical interventions for nephrolithiasis 
has resulted in the development of new minimally 
invasive technologies and techniques, but it has also 
led to the resurgence of established methods such as 
percutaneous nephrolithotomy (PCNL).

Percutaneous entry into the renal collecting 
system was first described in the 1950s, but it was 
not until later that percutaneous access to the renal 
collecting system was routinely utilized for the 
removal of nephrolithiasis.6-8 PCNL was established 
as a minimally invasive treatment option for removal 
of kidney stones in the 1970s and was further 
developed in the ensuing years.9-11

Today, this procedure should be the first option 
for the treatment of single large or multiple renal 
stones and those in the inferior calyx.12 Percutaneous 
stone removal was suggested as the first line treatment 
option for the management of staghorn calculi by the 
American Urological Association Nephrolithiasis 
Clinical Guidelines panel.13
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	 Although PCNL initially proved to be an 
effective technique, the near-concurrent introduction 
of shockwave lithotripsy (SWL) resulted in a rapid 
and marked decrease in the utilization of PCNL.14 
There has been, however, a recent increase in 
the utilization of PCNL, largely attributed to the 
limitations of newer SWL equipment, an increase 
in stone prevalence, and the refinement of PCNL 
indications, techniques, and instrumentation.15-19

	 Although percutaneous renal surgery is less 
invasive than an open procedure, complications 
may occur. "Percutaneous nephrolithotomy is a 
successful (> 90%), less invasive surgery at the 
cost of greater complications (> 10%)".20,21 There 
are some complications that may be predictable or 
unpredictable, such as hemorrhage, collecting system 
injuries, contiguous organ injuries, intra-operative 
technical complications, hypothermia, fluid overload, 
sepsis, stricture formation, nephrocutaneous fistula, 
renal loss, and death.20,22 In this study we evaluated 
the occurrence and types of complications and their 
associated factors with special attention to bleeding 
and adjacent organ injuries.

METHODS:
	 This retrospective descriptive study was done 
form 1st of June, 2015 to 30th of September, 2015 
in Lumbini Medical College Teaching Hospital. 
Medical records of all the patients who underwent 
PCNL from June 2014 to May 2015 were reviewed. 
Ethical approval was granted by the Institutional 
Review Committee. Patients with comorbidities, 
like hypertension, diabetes mellitus, COPD, asthma, 
coronary artery disease, were excluded from the 
study.
	 All these parameters were noted from the 
patients’ medical records along with the demographic 
data, size of renal calculi, number and location of 
renal calculi, location and number of tracts, duration 
of surgery, complications and duration of hospital 
stay. The collected data were analyzed with SPSS-13.
	 Technique of PCNL: All the patients 
presenting for PCNL were admitted a night before 
surgery and following tests were done:  hemoglobin, 
ultrasonography of abdomen and pelvis, X-ray 
KUB and intravenous pyelography. Patients 
underwent standard PCNL. In lithotomy position, 
ureteric catheter was inserted in the kidney to be 
punctured. Foley catheter was inserted and patient 
was changed to prone position. In this position, 
kidney was punctured under C-arm guidance after 
the retrograde instillation of radiopaque dye through 

ureteric catheter. Commonly, the posteroinferior or 
the posterosuperior calyx was punctured. Stones 
were fragmented using a pneumatic lithotripter 
and extracted out using forceps. DJ stenting was 
done in all cases and drain was kept as deemed 
necessary. Drain if kept, was removed on the 
second post operative day and the patients were 
usually discharged on the third post-operative day 
in uneventful cases. DJ stent was removed after six 
weeks.
 
RESULTS:
	 A total of 144 patients underwent PCNL, out 
of which there were 70 (48.6%) men and 74 (51.4%) 
women. The mean duration of the operation was 40 
minutes (SD=9.3). The mean post operative stay was 
three days (SD=3.7). The affected kidney was right 
side in 78 (55%) and the left in 66 (45%) cases. No 
PCNL was done for chronic renal failure and no 
open conversion was done in any of the patients. 
	 Complications occurred in 13 (9.02%) 
patients. Post operative bleeding occurred in seven 
(4.8%) patients and they  underwent blood transfusion. 
One of them developed pseudoaneurysms and was 
referred to higher centre for angio-embolization. 
Another patient developed arteriovenous fistula 
and underwent the same. One patient developed 
hypovolemic shock immediately after surgery and 
was managed promptly with intravenous fluids and 
blood transfusion. Another patient had frequent 
blockage of urine and underwent bladder wash along 
with observation for four days which was sufficient 
for his recovery. One patient had excessive drainage 
of urine from the drain site and recovered after 
three days of observation. One patient developed 
hemothorax and was managed with the placement of 
chest tube. One patient had colonic perforation and 
underwent laparotomy on the sixth postoperative 
day and recovered completely. One patient had 
postoperative bleeding in the first day was managed 
with nephrectomy along with intensive care. On the  
3rd postoperative day, the patient expired secondary 
to the development of disseminated intravascular 
coagulation and renal failure with metabolic 
acidosis. Other details about the type of cases and 
complications in each type is presented in Table 1.

DISCUSSION:
	 Significant complications in PCNL can be 
attributed to incorrect patient selection, the lack 
of adequate equipment and technical errors. The 
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Disease variables n  Complications
Upper Calyx 3 1
Middle calyx 12 0
Lower Calyx 21 3
Pelvic 78 2
Multiple calyx 30 7
stone size

<2cm 96 4
>2cm 42 6
Staghorn 6 3

Hydronephrosis
Absent 16 1
Mild 71 6
Moderate 41 5
Severe 16 1

History of open stone surgery
Yes 1 1
No 143 12

Tract number
One 141 10
Two 3 3

Tract location
Supracostal 3 1
Infracostal 140 11
Both 1 1

Table 1: Disease variables and complications.

percentage of complication in our series is less than 
the rate of complications found in literatures. Lesser 
number of extravasation could be due to correct 
dilatation with metallic dilators. The lower rate of 
haemorrhage could be attributed to ultrasound and 
radiology guided puncture.
	 Although open stone surgery is needed for 
some specific renal stones, no open conversion 
occurred in our patients. In a study by Lee and 
colleagues on 500 patients who underwent PCNL, 
the most common complication was bleeding, with 
a 12% transfusion rate.23 Renal hemorrhage is the 
most worrisome and frequent complication of 
PCNL, which has been often addressed.24 However, 
severe bleeding leading to complications, such as 
hypovolemic shock or renal failure, may occur in 
less than 3% of patients.25-27 In our study also the 
most common complication was bleeding which 
was about 4.8%.
	 The probability of vascular lesions increases 
when the nephrostomy tract passes close to the renal 
hilus or goes directly posteriorly to it. The high 

pressure system of a lacerated artery will leak into 
the lower pressure system of a vein or parenchyma 
leading to arteriovenous fistula or pseudoaneurysm 
formation, respectively. In our study there were two 
patients with such vascular complications.
	 Excessive bleeding during PCNL can be 
managed by some maneuvers, like placement 
of a larger nephrostomy tube, nephrostomy tube 
clamping, hydration, and balloon tamponade. The 
bleeding is mainly venous in origin and can be 
controlled with the above maneuvers. Occurrence of 
vascular lesions depends mainly on the total number 
of punctures. It would be logical that decreasing the 
total number of punctures would reduce the risk of 
damage to the renal vasculature.28,29

	 The risk of injury to the pleura and lung 
increases (10%) if the puncture is above the 12th 
rib.30 If puncture is through the pleura, a chest tube 
has to be inserted for prevention of hydrothorax or 
hemothorax. Rate of pleural injury in our study was 
0.69% i.e one patient, which only occurred with the 
supracostal access and was controlled with chest 
tube insertion.
	 Several risk factors contribute to the colonic 
injury during PCNL, such as left-sided procedure, 
an extremely lateral percutaneous nephrostomy 
tract, horseshoe kidney, advanced patient’s age, 
distended colon, an associated colon obstruction, 
a hypermobile kidney, a retro-renal colon, and 
extremely thin patients.31,32 Perforation of the colon 
can be seen in less than 1% of subjects.33 In our study 
colonic perforation was seen in one patient. 
	 Complications were associated with multiple 
punctures and tract formation with larger or multiple 
stones. One patients who was previously operated on 
the same side, had two stones, each  two cm in size. 
This patient underwent multiple tract formation i.e. 
both supracostal and infracostal, and had mortality. 
	 Septicemia may be due to introduction of 
infection via the access tract to the kidney or due to 
working on the infected stones. Following PCNL, 
fever is significantly higher and more frequent in 
patients with infected urinary stones than in those 
with sterile stones.30,34.Therefore, prophylactic 
antibiotics and drainage of a pyonephrotic kidney 
is mandatory prior to PCNL.30 Antibiotics can be 
applied as single-dose or short-course with no 
significant differences between these two regimes 
in the occurrence of postoperative infections.25,35 

The total time of procedure and the amount of 
irrigation fluid are major risk factors for occurrence 
of postoperative fever.30,36 It is important to preserve 
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low pressure in the collecting system and keep the 
duration of surgery to minimum (< 90 minutes).30

	
CONCLUSION:
	 Based on our findings, percutaneous 

nephrolithotomy has a low complication rate in 
experienced hands and good equipments. PCNL 
complications are related to stone burden, stone 
location and the type of access.

1.	 Romero V, Akpinar H, Assimos DG. Kidney stones: a global 
picture of prevalence, incidence, and associated risk factors. 
Rev Urol. 2010;12:86-96.

2.	 Curhan GC, Rimm EB, Willett WC, et al. Regional variation 
in nephrolithiasis incidence and prevalence among United 
States men. J Urol. 1994;151:838-41.

3.	 Stamatelou KK, Francis ME, Jones CA, et al. Time trends in 
reported prevalence of kidney stones in the United States: 
1976-1994. Kidney Int. 2003;63:1817-23.

4.	 Soucie JM, Thun MJ, Coates RJ, McClellan W, Austin H. 
Demographic and geographic variability of kidney stones in 
the United States. Kidney Int. 1994;46:893-9.

5.	 Hiatt RA, Dales LG, Friedman GD, Hunkeler EM. Frequency 
of urolithiasis in a prepaid medical care program. Am J 
Epidemiol. 1982;115:255-65.

6.	 Ogg CS, Saxton HM, Cameron JS. Percutaneous needle 
nephrostomy. Br Med J. 1969;4:657-60.

7.	 Fernström I, Johansson B. Percutaneous pyelolithotomy. A 
new extraction technique. Scand J Urol Nephrol.  1976;10:257-
9.

8.	 Badlani G, Eshghi M, Smith AD. Percutaneous surgery 
for ureteropelvic junction obstruction (endopyelotomy): 
technique and early results. J Urol. 1986;135:26-8.

9.	 Alken P, Hutschenreiter G, Guenther R. Percutaneous kidney 
stone removal. Eur Urol. 1982;8:304–11.

10.	 Segura JW, Patterson DE, LeRoy AJ, Williams HJ Jr, Barrett 
DM, Benson RC Jr,. Percutaneous removal of kidney stones: 
review of 1,000 cases. J Urol. 1985;134:1077–81.

11.	 Rassweiler J, Gumpinger R, MIller K, Ho¨lzermann F, 
Eisenberger F. Multimodal treatment (extracorporeal shock 
wave lithotripsy and endourology) of complicated renal stone 
disease. Eur Urol. 1986;12:294–304.

12.	 Lingeman JE, Newmark JR, Wong MY. Classification and 
management of staghorn calculi. Smith AD, ed. Controversies 
in endourology. Philadelphia: Saunders; 1995:136-44.

13.	 Liatsikos EN, Kapoor R, Lee B, Jabbour M, Barbalias G, Smith 
AD. “Angular percutaneous renal access”.Multiple tracts 
through a single incision for staghorn calculous treatment in 
a single session. Eur Urol. 2005;48:832-7.

14.	 Auge BK, Preminger GM. Update on shock wave lithotripsy 
technology. Curr Opin Urol. 2002;12:287-90.

15.	 Aboumarzouk OM, Kata SG, Keeley FX, Nabi G. 
Extracorporeal shock wave lithotripsy (ESWL) versus 
ureteroscopic management for ureteric calculi. Cochrane 
Database Syst Rev. 2012;5:CD006029.

16.	 Rassweiler J, Sentker L, Seemann O, Hatzinger M, Stock 
C, Frede T. Heilbronn laparoscopic radical prostatectomy. 
Technique and results after 100 cases. Eur Urol. 2001 
Jul;40(1):54-64.

17.	 Morris DS, Wei JT, Taub DA, Dunn RL, Wolf JS JR, 
Hollenbeck BK . Temporal trends in the use of percutaneous 
nephrolithotomy. J Urol. 2006 May;175(5):1731-6.

18.	 Alivizatos G, Skolarikos A. Is there still a role for open surgery 
in the management of renal stones? Curr Opin Urol. 2006 
Mar;16(2):106-11.

19.	 Skolarikos A, Alivizatos G, de la Rosette JJ. Percutaneous 
nephrolithotomy and its legacy. Eur Urol. 2005 Jan;47(1):22-8.

20.	 Turna B, Nazli O, Demiryoguran S, Mammadov R, Cal C. 
Percutaneous nephrolithotomy: variables that influence 
hemorrhage. Urology. 2007 Apr;69(4):603-7.

21.	 Fuchs GJ, Yurkanin JP. Endoscopic surgery for renal calculi. 
Curr Opin Urol. 2003 May;13(3):243-7.

22.	 Assimos DG. Complications of Stone Removal. In: Marshall L, 
Stoller MD, Smith AD (eds). Smith’s Textbook of Endourology. 
St. Louis: Quality Medical Publishing; 1996:p.298-308.

23.	 Lee WJ, Smith AD, Cubelli V, Vernace FM. Percutaneous 
nephrolithotomy: analysis of 500 consecutive cases Urol 
Radiol. 1986;8(2):61-6.

24.	 Srivastava A, Singh KJ, Suri A, Dubey D, Kumar A, 
Kapoor R, et al. Vascular complications after percutaneous 
nephrolithotomy: are there any predictive factors? Urology. 
2005 Jul;66(1):38-40.

25.	 Gallucci M, Fortunato P, Schettini M, Vincenzoni A. 
Management of hemorrhage after percutaneous renal surgery 
J Endourol. 1998 Dec;12(6):509-12.

26.	 Carson CC, Brown MW, Weinerth JL. Vascular complications 
of percutaneous renal surgery J Endourol. 2009 Mar;1(3):181-
7. doi:10.1089/end.1987.1.181.

27.	 Osman M, Wendt Nordahl G, Heger K, Michel MS, Alken P, 
Knoll T. Percutaneous nephrolithotomy with ultrasonography-
guided renal access: experience from over 300 cases. BJU Int. 
2005;96(6):875-8.

28.	 Patterson DE, Segura JW, LeRoy AJ, Benson RC Jr, May G. 
The etiology and treatment of delayed bleeding following 
percutaneous lithotripsy. J Urol. 1985 Mar;133(3):447-51.

29.	 Kessaris DN, Bellman GC, Pardalidis NP, Smith AG. 
Management of hemorrhage after percutaneous renal surgery. 
J Urol. 1995 Mar;153(3 Pt 1):604-8.

30.	 Michel MS, Trojan L, Rassweiler JJ. Complications in 
percutaneous nephrolithotomy. Eur Urol. 2007 Apr;51(4):899-
906.

31.	 Juan YS, Huang CH, Chuang SM, Shen JT, Li CC, WanG 
CJ, et al. Colon perforation: a rare complication during 
percutaneous nephrolithotomy. Kaohsiung J Med Sci. 2006 
Feb;22(2):99-102.

32.	 El-Nahas AR, Shokeir AA, El-Assmy AM, Shoma AM, 
Eraky I, El-Kenawy MR, et al. Colonic perforation during 
percutaneous nephrolithotomy: study of risk factors. Urology. 
2006 May;67(5):937-41.

33.	 Vallancien G, Capdeville R, Veillon B, Charton M,Brisset JM. 
Colonic perforation during percutaneous nephrolithotomy. J 
Urol. 1985 Dec;134(6):1185-7.

34.	 Takeuchi H, Ueda M, Nonomura M, Hida S, Oishi K, Higashi 
Y, et al. [Fever attack in percutaneous nephrolithotomy 
and transurethral ureterolithotripsy]. Hinyokika Kiyo. 
1987;33:1357-63.

35.	 Moslemi MK, Movahed SM, Heidari A, Saghafi H, 
Abedinzadeh M. Comparative evaluation of prophylactic 
single-dose intravenous antibiotic with postoperative 
antibiotics in elective urologic surgery. Ther Clin Risk Manag. 
2010;6:551-6.

36.	 Dogan HS, Sahin A, Cetinkaya Y, Akdogan B, Ozden E, Kendi 
S. Antibiotic prophylaxis in percutaneous nephrolithotomy: 
prospective study in 81 patients. J Endourol. 2002;16:649-53.

REFERENCES:

33




