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ABSTRACT

Introduction: Percutaneous nephrolithotomy (PCNL) is the gold standard 
first-line treatment for renal stones. It a successful, less invasive surgery 
(> 90%) but with high complication rate (> 10%). The study aims to see the 
outcome of PCNL in patients with renal stone who were treated.

Materials and Methods: A retrospective study which included all the cases 
that presented with renal stone and who underwent PCNL for the treatment. 
The data included in this study was from April 2019 to December 2021. 
Ethical clearance was obtained from the institutional Review Committee 
(F-NMC/578/078-079). The data were collected from the records available 
in the record section We evaluated the distribution of presentation, puncture 
site, stone clearance, blood loss, postoperative stenting and complications 
of the surgery. 

Result: The total of 63 cases underwent PCNL in our institute. The mean 
age of the patients was 34.68±14.108 years and mean size of the stone was 
5.7531±18.07804 cm3. Among the total cases, 52% cases presented with 
renal stone on the left kidney, 54% presents in the pelvic ureteric junction. 
In 71% cases puncture was made in the lower pole and in 63.5% single 
puncture was made to proceed. Complete clearance of stone was seen in 
94% cases, 4.8% developed urosepsis and 6.3% required blood transfusion. 
Stenting was done postoperatively in 95% cases.

Conclusion: The total stone clearance rate in our study was 94% which 
higher when compared to other study. With the increase in case flow the 
efficacy of the procedure will increase and along with this the outcome of 
the procedure will increase.
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INTRODUCTION

Percutaneous nephrolithotomy (PCNL) is a minimally 

invasive surgical technique used to remove stone from 

the kidney or upper pole of ureter. It is a widely accepted 

procedure to remove renal stone that are large, firm and 

resistant to other mode of treatment.1 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.2 PCNL is a successful, less invasive 

surgery (> 90%) but with high complication rate (> 10%).3,4 

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, nephron-cutaneous fistula, 
renal loss, and death.3,5 

PCNL is the gold standard first-line treatment for renal 
stones larger than 2 cm; the use of ultrasonographic access 
is recommended for PCNL.6 Numerous characteristics 
of the patient, such as number of comorbidities,7 body 
mass index (BMI),6 renal anatomy (e.g., renal features 
and congenital renal anomalies)8 and features of the 
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renal stones (e.g., size, location and number) 9 have been 
reported as predictive of treatment success.

The study aims to see the outcome of PCNL in patients 
with renal stone who were treated in the Urology 
department of National Medical College.

MATERIALS AND METHODS

This was a descriptive retrospective study which 
included all the cases that presented with renal stone 
and who underwent PCNL for the treatment in Urology 
Department of National Medical College (NMC), Birgunj 
during the last three years. The data included in this study 
was from April 2019 to December 2021. Ethical clearance 
was obtained from the institutional Review Committee 
of NMC (Reference No: F-NMC/578/078-079). All the 
patients that underwent PCNL were included in the study. 
A total of 63 cases were included in our study. All the data 
were collected from the records available in the record 
section of the hospital. We evaluated the distribution of 
presentation, puncture site, stone clearance, blood loss, 
postoperative stenting and complications of the surgery. 
The outcome included in the study were complications 
faced post-surgery. The data were collected in data 
collection sheet and was entered in Microsoft Excel 2016. 
Data analysis was done using the Statistical Package for 
the Social Sciences (SPSS) version 16.

RESULTS 

The total of 63 cases underwent PCNL in our institute 
among which 36 (57%) were female and 27 (43%) 
were male patients. The mean age of the patients who 
underwent PCNL was 34.68±14.108 years. Similarly, the 
mean size of the stone was 5.7531±18.07804 cm3.(Table 1)

Table 1: Presentation of patients 

Parameters Minimum Maximum Mean SD

Age in years 16 70 34.68 14.108

Size of stone (cm3) 0.34 144.65 5.75 18.0780

HU 749 1823 1350.48 187.528

Among the total cases, 33 (52%) cases presented with 
renal stone on the left kidney with 34 (54%) presents 
in the pelvic ureteric junction (PUJ). In 45 (71%) cases 
puncture was made in the lower pole and in 40 (63.5%) 
single puncture was made to proceed. Among the total 
cases 3 (4.8%) developed urosepsis and 4 (6.3%) required 

blood transfusion. Stenting was done postoperatively 
in 59 (94%) cases and in 1 case antegrade stenting was 
done. Complete clearance of stone was seen in 59 (94%) 
cases. (Table 2)

Table 2: Operative parameters 

Parameters Frequency Percentage (%)

Presentation of stone 

Right kidney 30 48

Left kidney 33 52

Site of stone 

Lower pole 13 20.6

Mid pole 15 23.8

PUJ 34 54.0

Upper pole 1 1.6

Puncture site 

Mid pole 18 29

Lower pole 45 71

Number of punctures

1 40 63.5

2 10 15.9

More than 2 13 20.6

Urosepsis 3 4.8

Blood loss parameter 

Hematuria 1 1.6

Blood transfusion 4 6.3

Postoperative stenting 

No stenting 3 5

Stenting 59 94

Antegrade stenting 1 1

Stone clearance 

Complete 59 94

Partial 4 6

DISCUSSION 

PCNL was done three years ago for the first time in our 
institution. Till date total of 63 cases have undergone 
PCNL among which 36 (57%) were female and 27 (43%) 
were male patients.

In our study the mean age of the patients was 
34.68±14.108 years and the size of renal stone was 
5.75±18.078 cm3. 

Among the total cases, 33 (52%) cases presented with 
renal stone on the left kidney with 34 (54%) presents in 
the PUJ. In a study done by Karki et al where 36% stone 
presented in pelvicalyx.10 In a study done by Mousavi-
Bahar et al 74.4% cases presented with stone in PUJ.11 In 
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45 (71%) cases puncture was made in the lower pole and 
in 40 (63.5%) single puncture was made to proceed where 
as 20.6% required multiple punctures. Which was similar 
to study done by Opondo et al where in 70.3% cases 
puncture was made in lower pole but only 4.5% cases 
required multiple punctures.12 in a study done by Karki 
et al 69.77% cases were approached through subcostal 
approach and 4.8% required multiple punctures.10

Among the total cases, 3 (4.8%) developed urosepsis and 
4 (6.3%) required blood transfusion. Where as in a study 
done by Karki et al 12.44% developed fever and 2.2% 
required blood transfusion.10 Where as in a study done by 
Mousavi-Bahar et al only 1% developed fever and 0.6% 
cases required blood transfusion.11 

Stenting was done postoperatively in 59 (94%) cases 
and in 1 case antegrade stenting was done in our study. 
In a study done by Opondo et al 40.1% postoperative 
stent placement was done.12 In another study done by 
Armitage et al 33% cases stent placement was done.13 As 
we started doing PCNL from last three years, we are just 
gaining experience in the technique. As a precaution we 
place stent in maximum cases to avoid traumatic stricture 
in our patients. Hence the number of stents is higher in 
our study when compared with other study.

In our study complete clearance of stone was seen in 59 
(94%) cases. Study done by Armitage et al showed that 
the complete clearance of staghorn was 34% and that of 
>2cm stone was 80%.13 In an audit done by Bayles et al 
in the United Kingdom showed total stone clearance rate 
was seen in 67% cases.14

The outcome in our study was similar to other studies but 
the total case load is less in our center when compared. 
As the procedure was started recently the case flow has 
consistently increased. Still, we require prospective study 
and feedback from our patients to do better in the future.

CONCLUSION 

The total stone clearance rate in our study was 94% which 
higher when compared to other study. With the increase 
in case flow the efficacy of the procedure will increase 
and along with this the outcome of the procedure will 
increase. Studies have shown that outcome of PCNL is 

better in high volume centers than low volume centers. 

ACKNOWLEDGEMENT

Residents and Staffs of Department of Surgery, National 
Medical College and Teaching Hospital.

Conflict of interest

None

REFERENCES

1. Percutaneous Nephrolithonomy (PCNL) [Internet]. 
2019 [cited 2022 May 29]. Available from: https://
www.hopkinsmedicine.org/health/treatment-tests-
and-therapies/percutaneous-nephrolithonomy-pcnl 

2. 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 Nov;48(5):832-7. [DOI]

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

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

5. Assimos DG, Shah O. Complications of Percutaneous 
Renal Surgery. In: Smith AD, Badlani GH, Bagley DH, 
Clayman RV, Docimo SG, Jordan GH, et al., editors. 
Smith’s Textbook of Endourology. 2nd ed. BC Decker 
Inc Hamilton London; 2006. p. 159-64.

6. Zhou X, Sun X, Chen X, Gong X, Yang Y, Chen C, et 
al. Effect of Obesity on Outcomes of Percutaneous 
Nephrolithotomy in Renal Stone Management: A 
Systematic Review and Meta-Analysis. Urol Int. 
2017;98(4):382-90. [DOI]

7. Hubert KC, Singh M, Zhou EH, Delos Santos G, 
Stovsky MD. Charlson comorbidity index and success 
of extracorporeal shock wave lithotripsy. Can J Urol. 
2009 Aug;16(4):4733-5. [Full Text]

8. Al-Ansari A, As-Sadiq K, Al-Said S, Younis N, Jaleel 
OA, Shokeir AA. Prognostic factors of success of 

https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/percutaneous-nephrolithonomy-pcnl
https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/percutaneous-nephrolithonomy-pcnl
https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/percutaneous-nephrolithonomy-pcnl
https://doi.org/10.1016/j.eururo.2005.08.009
https://doi.org/10.1016/j.urology.2006.12.021
https://doi.org/10.1097/00042307-200305000-00013
https://doi.org/10.1159/000455162
https://www.canjurol.com/abstract.php?ArticleID=&version=1.0&PMID=19671224


50  MedPhoenix: JNMC - Volume 7, Issue 1, Aug 2022

OUTCOMES OF PERCUTANEOUS NEPHROLITHOTOMY Raya et al. 

extracorporeal shock wave lithotripsy (ESWL) in 
the treatment of renal stones. Int Urol Nephrol. 
2006;38(1):63-7. [DOI]

9. Weld KJ, Montiglio C, Morris MS, Bush AC, Cespedes 
RD. Shock wave lithotripsy success for renal stones 
based on patient and stone computed tomography 
characteristics. Urology. 2007 Dec;70(6):1043-6; 
discussion 1046-1047. [DOI]

10. Karki K, Bhusal N. Infectious complications during the 
initial 225 cases of standard PCNL: A single center 
experience. J Soc Surg Nepal. 2021 Dec 31;24(2):51-
7. [DOI]

11. Mousavi-Bahar SH, Mehrabi S, Moslemi MK. 
Percutaneous nephrolithotomy complications in 671 
consecutive patients: A single-center experience. 
Urol J. 2011;8(4):271-6. [Full Text]

12. Opondo D, Tefekli A, Esen T, Labate G, Sangam K, De 
Lisa A, et al. Impact of Case Volumes on the Outcomes 
of Percutaneous Nephrolithotomy. Eur Urol. 2012 
Dec 1;62(6):1181-7. [DOI]

13. Armitage JN, Irving SO, Burgess NA. Percutaneous 
Nephrolithotomy in the United Kingdom: Results 
of a Prospective Data Registry. Eur Urol. 2012 Jun 
1;61(6):1188-93. [DOI] 

14. Bayles A, Chitale S, Irving S, Burgess N. An Audit 
of Percutaneous Nephrolithotomy in the United 
Kingdom. Br J Med Surg Urol. 2011 May 1;4(3):119-
25. [DOI]

https://doi.org/10.1007/s11255-005-3155-z
https://doi.org/10.1016/j.urology.2007.07.074
https://doi.org/10.3126/jssn.v24i2.42835
https://journals.sbmu.ac.ir/urolj/index.php/uj/article/view/1233/614
https://doi.org/10.1016/j.eururo.2012.03.010
https://doi.org/10.1016/j.eururo.2012.01.003
https://doi.org/10.1016/j.bjmsu.2010.08.008

