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 Abstract 

BACKGROUND: In urology clinics, the most prevalent and recorded cases are 
the urinary tract stones.  Multiple treatment choices exist to treat these renal 
stones and among them percutaneous Nephrolithotomy is the most considerate 
one. This study aims to evaluate and compare the outcomes of unilateral and 
bilateral percutaneous nephrolithotomy (PCNL) for patients presenting with large 
and extensive bilateral renal stones, in order to determine the more efficacious 
approach. 
METHODOLOGY: An observational retrospective cohort study enlisting 120 
patients who underwent PCNL from January 1st 2024 to April 30th 2024. with 
the participants divided into two groups, each consisting of 60 individuals where 
one group had unilateral PCNL while the other had simultaneous bilateral 
PCNL. The variables of study include age, gender, BMI, laboratory parameters, 
hospital stay, operative time, number of stone, approach of procedure, insertion of 
nephrostomy tube, stone clearance, post-operative complications, need of blood 
transfusion and need of ancillary procedures. 
RESULTS: Among 120 patients, the mean age was 39.1±13.7 years ranging 
from a minimum of 17 years to a maximum of 76 years. Male were 68(56.7%) 
while females were 42(43.3%). The results of both groups are identical in terms of 
stone clearance, rate of complications and need of blood transfusion and ancillary 
procedures and no major difference was noted in both groups. 
CONCLUSION: The cost-effectiveness, reduced hospitalization, and faster 
return to normal activities indicated a clear advantage for Simultaneous Bilateral 
PCNL compared to unilateral PCNL, suggesting it as a viable alternative for 
patients with stones in both kidneys. 
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INTRODUCTION
Urinary tract stones (UTS) are labelled as the most 
common condition to appear in Urology OPD 1. The 
management of UTS has acquired a lot of 
acknowledgment globally with an estimated 11% of 
men and 7% of women in European countries are 
affected by this condition. 2. Urinary tract stones can 
be unilateral or bilateral in nature but severe and 
deadly complications for example obstructive 
uropathy and renal failure are associated mostly with 
bilateral instead of unilateral due to multiple factors 
hence bilateral urinary tract stones require urgent 
intervention 3. 
In the recent years, surgeons decision to operate 
which side first was largely dependent on stone 
burden, patient’s symptoms etc. leading to the 
adoption of either open Nephrolithotomy or 
percutaneous Nephrolithotomy (PCNL) though 
PCNL is now considered the modality of standard of 
treatment 4. In 1976, Fernström and Johansson were 
the first to advocate for PCNL over the open 
procedure. 5. For the last few decades PCNL is 
preferred over open procedures to deal intricate 
renal stones or the one unusually bigger in size 6. 
Two leading Urology guideline i.e. EAU (European 
Association of Urology) & American Urological 
Association (AUA) propose PCNL as preeminent 
treatment for staghorn calculi 7. 
The primary concern has shifted to patients with 
large bilateral stones, as managing these cases poses a 
significant and unique challenge 8. Although 
unilateral PCNL offers certain benefits, managing 
large bilateral renal stones remains challenging. 
Simultaneous bilateral PCNL offers a single-
procedure solution for complex stones in both 
kidneys, reducing the need for multiple surgeries, 
recovery time, and patient morbidity 9. 
Few authors have proposed that competent way to 
deal bilateral stones is simultaneous bilateral PCNL 
as it would limit costs by lessening hospital stay, 
operative time as well as recovery time and this idea 
was first put into practice by Colon-Perez and 
associates 
in 1987 10. 
In this study our main goal was to establish an 
evidence-based fact to whether opt bilateral PCNL 
for treating large enormous bilateral renal stones or 
to carry on the conventional unilateral PCNL as 

done in the past. To the best of our inquiry very 
restricted information is available universally about 
this topic and this study might become helpful to 
establish new guidelines to treat bilateral renal stone 
nationally as well as internationally. 
 
MATERIALS AND METHODS 
After obtaining ethical approval from the hospital 
(Reference #66-URO-052019), we conducted a 
retrospective observational cohort study at The 
Kidney Centre, Karachi. We included 120 patients 
who underwent PCNL between January 1st and 
April 30th, 2024, evenly split into 60 unilateral and 
60 bilateral PCNL cases. Data was retrospectively 
collected from patient medical records using a 
structured proforma. 
The variables of our study were age, gender, BMI, 
laboratory parameters, hospital stay, operative time, 
number of stone, approach of procedure, insertion 
of nephrostomy tube and stone clearance. Our 
outcome variables were complications, need of blood 
transfusion and need of ancillary procedure. 
Data entry and analysis were performed using IBM 
SPSS version 23. The computation of Mean ± 
Standard deviation was conducted for normally 
distributed continuous variables, whereas for skewed 
data, both median with interquartile range and mean 
± SD were observed. The normality of the data was 
assessed using the Shapiro-Wilk test. The frequency 
with percentage was computed for categorical 
variables. A comparison of the means of 
demographic and clinical continuous variables 
between the two groups was conducted using either 
the independent Student's t-test or the Mann-
Whitney U test. The association of categorical 
variables and complications with unilateral and 
bilateral PCNL was evaluated through the chi-square 
or Fisher exact test, as applicable. The significance 
level was determined as ≤ 0.05. 
 
RESULTS: 
In our study, a total of 120 patients were enrolled, 
with 60 individuals in each group. The mean age was 
39.1±13.7 years, ranging from 17 to 76 years. Of the 
cohort, 68 (56.7%) were male, and 42 (43.3%) were 
female. Both the unilateral and bilateral PCNL 
groups exhibited similar age distributions (p=0.52); 
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however, there was a significant difference in BMI  
between the groups (p=0.021). The mean BMI of the 
unilateral group was higher compared to that of the 
bilateral PCNL group (24.2 ± 3.6 vs. 22.7 ± 4.6). 
Similarly, pre-operative creatinine and hemoglobin 
levels showed statistically significant differences 
between the two groups (p<0.001 and p=0.031, 
respectively). However, post-operative creatinine and 
hemoglobin levels were comparable between the 
unilateral and bilateral PCNL groups (p=0.079 and 
0.116, respectively). Table 1  Approach of procedure 
was different in both groups (p <0.001), as we 
observed that in unilateral PCNL, Supracostal 
approach was used in majority of the patients 

34(56.7%) while in bilateral PCNL, the most 
common approach of surgery was Infracostal 
38(63.3%). In terms of complications and need of 
ancillary procedure, we found that none of the 
variable was associated with unilateral or bilateral 
PCNL surgery (p >0.05). Over all the rate of 
complications were low in both groups {6(10%) in 
unilateral and 8(13.3%) in bilateral} and this rate was 
almost equal in the two groups of our patients. On 
the contrary 4(6.7%) patients needed blood 
transfusion in unilateral PCNL while 11(18.3%) 
patients required blood transfusion in bilateral 
PCNL (p=0.053). Table 2 

 

TABLE:2 COMPARISON OF OPERATIVE PARAMETERS AND COMPLICATIONS BETWEEN UNI AND 
BILATERAL PCNL=120 

OPERATIVE PARAMETERS AND 
COMPLICATION OF PCNL 

UNILATERAL 
PCNL n (%) 

BILATERAL 
PCNL n (%) 

P value  

Number of stone 
Single 24(40) 29(48.3) 

0.358 
Multiple 36(60) 31(51.7) 

Approach of procedure 
Supracostal 34(56.7) 5(8.3) 

<0.001 Infracostal 26(43.3) 38(63.3) 
Both 0 17(16.7) 

Stone removal 
Complete 56(93.3) 50(83.3) 

0.088 
Incomplete 4(6.7) 10(6.7) 

Nephrostomy tube  
Yes 20(33.3) 20(33.3) 

0.999 
No 40(66.7) 40(66.7) 

Complications 
Yes 6(10) 8(13.3) 

0.57 
No 54(90) 52(86.7) 

TABLE:1 Comparison of demographic, pre, and post-operative parameters  of patients undergone PCNL 
surgery 

Parameters 
Unilateral PCNL=60 Bilateral PCNL=60 

P value 
Mean ± STD Mean ± STD 

Age in years 38.1 ± 12.1 40.1 ± 15.1 0.52 
Body mass index (BMI) 24.2 ± 3.6 22.7 ± 4.6 0.021 
Pre- operative creatinine 1.1 ± 0.2 1 ± 0.2 <0.001 
Post-operative creatinine 1.1 ± 0.2 1.1 ± 0.3 0.793 
Pre-operative Hemoglobin 12.8 ± 1.7 13.8 ± 2.2 0.031 
Post-operative Hemoglobin 11.7 ± 1.6 11.2 ± 2 0.116 
Hospital stay 3.1 ± 0.4 3.5 ± 0.7 0.001 
Operative time 75 ± 17.3 145 ± 32 <0.001 
Blood transfusion 4(6.7) 11(18.3) 0.053 
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Type of complication 
Fever 4(6.7) 5(8.3) 

0.902 Urine leakage 1(1.7) 2(3.3) 
Chest tube 1(1.7) 1(1.7) 

Grading of complication 
Grade I (Minor) 5(5.8) 7(11.7) 

0.88 
Grade III (Major) 1(1.7) 1(1.7 

Ancillary procedure 
Yes 4)6.7) 10(16.7) 

0.088 
No 56(93.3) 50(83.3) 

Type of ancillary procedure 
ESWL 4(6.7) 8(13.3 

0.131 
URS 0 2(3.3) 

Blood transfusion Yes 4(6.7) 11(18.3) 0.053 
 
DISCUSSION: 
Among many problems in the world, Kidney stones 
constitute an overall genuine concern. Failure to 
treat this pathology result in extreme sepsis and may 
prompt deterioration of the Pelvicalyceal system. 
Consequently, stone evacuation is the primary 
objective of urologist with the aim to vanish any sort 
of obstruction, halting stone recurrence and 
elimination of ongoing infection 11.  Stone belt 
region which is extending from Egypt, centre east till 
Indonesia and the Philippines also include our 
motherland Pakistan with an increasing incidence of 
Kidney stones 12. 
Bilateral kidney stones present a significant challenge 
for urologists, often complicated by the initial 
decision of which side to operate on first. 
Historically, staged PCNL was the norm, with Colon 
et al. notably reporting the first bilateral PCNL in 
1987 13. After this numerous publications revealed 
effectiveness of concurrent bilateral PCNL rather 
than staged PCNL 14. 
Ugras et al. proposed using intraoperative 
haemoglobin levels as a benchmark for continuing 
with the contralateral side 15. Successfully performing 
simultaneous bilateral PCNL also requires careful 
consideration of operative time, hemodynamic 
stability, and the risk of hyponatremia 16. In our case 
contralateral PCNL was proceed after taking 
anaesthesia team on board.  
Another query for the Urologist is the selection of 
side and this is largely dependent on the scenario 
where some Urologist prefer to go for the side with 
more stone burden where as some prefer to operate 
one with the more and severe symptoms of 
obstruction. In our study both Unilateral PCNL and 
simultaneous bilateral PCNL are performed in 

selected patients and their results are compared in 
terms of stone removal, Preoperative and Post-
operative creatinine, Preoperative and Post-Operative 
Haemoglobin. Complications & its types and grades, 
need of ancillary procedure, need of blood 
transfusion as well as hospital stay. 
The only obstacle in performing bilateral PCNL is 
the potential for significant intraoperative blood loss 
and requirement of blood transfusion. Numerous 
studies revealed need of transfusion ranging between 
4-28% 17 & 18 which is quite high in comparison to 
our study where need of transfusion is merely 6.7% 
in Unilateral PCNL and faintly increased up to 
18.3% in Bilateral PCNL with p value of 0.053. 
Kushal et al. showed fever to be present in around 
17.33% of patients 19 but outcome of our study 
clearly demonstrate an edge and exhibited fever in 
6.7% of Unilateral PCNL and 8.3% of Bilateral 
PCNL having p value of 0.902. 
While Desai et al. observed a 6.6±1.9 days mean 
hospital stay and a 13% secondary PCNL rate in 
their simultaneous bilateral PCNL study 20, our study 
depicts the same result in terms of mean hospital stay 
which is roughly same for both categories (3.1 for 
Unilateral PCNL & 3.5 for Bilateral PCNL) but 
differ totally in terms of secondary PCNL which was 
neither performed in Unilateral nor in Bilateral 
PCNL, However ancillary procedure like ESWL was 
performed in 6.7% cases of Unilateral PCNL and 
13.3% cases of Bilateral PCNL and Secondary URS 
was performed in only 3.3% cases of bilateral PCNL 
having p value of 0.131. 
In one more series by Wang et al, a randomized trial 
comparing simultaneous bilateral PCNL with staged 
PCNL in 50 patients and 48 patients respectively 
also revealed delayed operative time of 269 minutes 
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but did not specify this time span for secondary 
PCNL in the respective series. However stone 
clearance rate was quite similar for both 77& VS 
86.7%. The only complication noted by Wang et al 
was hydrothorax besides this no other complication 
was reported 21. The interpretation of our study 
totally stand apart with much better results in terms 
of Mean operative time which was 75min for 
Unilateral PCNL and 145min for bilateral PCNL 
but resembles quite a lot in terms of stone clearance 
which is 93.3% for unilateral PCNL and 83.3% for 
Bilateral PCNL despite of this none of the patient in 
our study required secondary PCNL also the 
complications like Fever, Urine Leakage & Pleural 
effusion were quite minimal and resembles a lot with 
the study described above. 
Another thing of prime worry is the decline of renal 
functions after simultaneous bilateral PCNL as post-
operative creatinine levels was another factor in our 
study which was not even a part of discussion in 
many studies, however comparative results were 
shown by some researchers for simultaneous bilateral 
PCNL 22, but our study concluded no significant 
disparity between preoperative & postoperative 
serum creatinine levels in both the groups. 
Taking into account all these factor, Simultaneous 
bilateral PCNL can be recognized as an alternate 
choice to treat bilateral renal stones as it will reduce 
the overall expense and this statement can be verified 
by a study performed by Wymer et al 23. 
Hence the earlier perspective regarding bilateral 
PCNL is of no worth and after the result of our 
study along with all these concrete evidence 
simultaneous bilateral PCNL is a safe advantageous 
and cost effective method to treat bilateral renal 
stones with similar outcomes as unilateral PCNL. 
Considering the study's retrospective design, 
expanding the sample size in future trials could offer 
more comprehensive insights. Moreover, future 
research endeavors might incorporate the pediatric 
demographic for a more comprehensive analysis. 
 
CONCLUSION 
This research, originating from a single center in 
Pakistan, demonstrates that simultaneous bilateral 
PCNL is both a secure and economical choice for 
managing cases of bilateral renal calculi. It is linked 
with minimal complications, shorter hospital stays, 

high rates of successful stone clearance, and an 
expedited return to normal activities. Consequently, 
simultaneous bilateral PCNL should be regarded as a 
viable treatment approach for patients with bilateral 
stone conditions necessitating percutaneous 
intervention. Similar prospective studies can 
contribute to the formulation of enhanced treatment 
protocols and guidelines. 
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