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Abstract: Objective: To compare the stone clearance rate of
percutaneous nephrolithotomy (PCNL) in obese and non-obese
patients. Study design: Analytical Comparative Cross-Sectional
Study. Study duration and setting: This study was conducted at the
department of urology, Institute of Kidney Diseases, Peshawar from
04 September 2025 to 03 December 2025. Methodology: The study
was conducted on 116 patients, categorized into obese (BMI >30
kg/mz2, n=58) and non-obese (BMI <30 kg/m2, n=58) groups, with 10—
20 mm symptomatic renal stones were included. Patients with
abnormal coagulopathy state, UTI, pregnancy, abnormal upper urinary
tract anatomy and axial skeleton defect were excluded. All patients
underwent the PCNL procedure. Complete stone clearance was
assessed in both groups. Data were analysed with SPSS 22.0.
Categorical variables were compared using the chi square/fisher’s
exact test, numerical variables were compared using Mann-Whitney
test and Independent T test. A p-value < 0.05 was considered
significant. Results: Operative time was longer in the obese group than
in the non-obese group (p < 0.001). Complete stone clearance was
achieved in 47 obese patients (81.0%) and 52 non-obese patients
(89.7%) (p = 0.189). The complications including fever, anaemia,
urinary leakage, and transfusion requirement, post procedure showed
no significant difference between both groups.  Conclusion:
Percutaneous nephrolithotomy is an effective procedure for the
management of 10 to 20 mm symptomatic renal stones in both obese
and non-obese patients. The procedure demonstrated an equally safe
complication profile for both groups. Stone clearance was observed
more in non-obese patients

Keywords: Percutaneous Nephrolithotomy, Obesity, Body Mass
Index, Stone Clearance, Renal Calculi, Postoperative complications.

appropriate credit is given and the new creations are
licensed under the identical terms.

INTRODUCTION

Percutaneous nephrolithotomy (PCNL) is well
known intervention for managing the complex renal
calculi, surpassing the open surgical methods
regarding the efficacy and recovery times. This
procedure entails the percutaneous access to renal
collecting system with fragmentation and stones
removal; proofing it indispensable for stones greater

than 2 cm in diameter 2. Though PCNL has been
practised for decades, ongoing refinements in
technique have driven enhancements in outcomes and
extended its applicability worldwide. With the global
rise in obesity which is a known risk factor for stone
formation, evaluating how raised BMI influences
stone clearance following the PCNL has become a
concern in the field of urology 3.
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The technical execution of PCNL among the obese
individuals presents pragmatic contests due to raised
skin to stone distance and potential for prolonged
operative times. Studies suggested that stone free rates
(SFRs) following PCNL are statistically comparable
in obese cases in comparison to mnon-obese
highlighting the similar efficacy regardless of
variations in body habitus >5. Ultrasound-guided
PCNL performed demonstrated no significant
difference in SFRs between obese and non-obese
patients (87.76 % and 73.47%) respectively ©.
Regional clinical evidence remains crucial, mainly
yielded the variations in the patient demographics and
resource contexts ’8. Reported an overall SFR of
75.82 % among the PCNL cases; noticing that greater
BMI accounts for the predictors of complications as
well as prolonged operative times 2.

Another study demonstrated the 72.3 % SFR among
the obese patients affirming the feasibility of PCNL
whereas recognizing the equipoise in efficacy and
procedural complexity °. Existing research comparing
mini and standard PCNL techniques establish no
substantial disparity in SFRs in obese and non-obese
patients as supporting the perception that body
habitus does not alone regulate efficacy. In fact,
mini-PCNL may offer greater SFRs and reduced
blood transfusion rates among the obese individuals in
comparison to standard techniques. The physiological
and anatomical discriminations of obesity make a
discrete surgical landscape. A direct consequence of
greater retroperitoneal and subcutaneous fat can pose
considerable challenge during the percutaneous
access, possibly contributing to the tract dilation
issues. 1012

PCNL remains the intervention of choice for large
volume calculi with SFR being the principal cause of
long term success, however the procedure’s efficacy in
context of obesity remains a subject of ongoing debate
in modern urological practice. This study is rationally
imperative to yield a high grade, context explicit
evidence that will elucidate, thereby addressing the
critical knowledge gap with implications for surgical
protocol standardization and pursuit of excellence in
endourological care. The aim of this study is to
compare the stone clearance rate of PCNL in obese vs
non-obese patients.

MATERIALS AND METHODS

Percutaneous nephrolithotomy (PCNL) is well
known intervention for managing the complex renal
calculi, surpassing the open surgical methods
regarding the efficacy and recovery times. This
procedure entails the percutaneous access to renal
collecting system with fragmentation and stones
removal; proofing it indispensable for stones greater

than 2 cm in diameter 2. Though PCNL has been
practised for decades, ongoing refinements in
technique have driven enhancements in outcomes and
extended its applicability worldwide. With the global
rise in obesity which is a known risk factor for stone
formation, evaluating how raised BMI influences
stone clearance following the PCNL has become a
concern in the field of urology **.

The technical execution of PCNL among the obese
individuals presents pragmatic contests due to raised
skin to stone distance and potential for prolonged
operative times. Studies suggested that stone free rates
(SFRs) following PCNL are statistically comparable
in obese cases in comparison to mnon-obese
highlighting the similar efficacy regardless of
variations in body habitus 3°. Ultrasound-guided
PCNL performed demonstrated no significant
difference in SFRs between obese and non-obese
patients (87.76% and 73.47%) respectively ©.
Regional clinical evidence remains crucial, mainly
yielded the variations in the patient demographics and
resource contexts 7. Reported an overall SFR of
75.82 % among the PCNL cases; noticing that greater
BMI accounts for the predictors of complications as
well as prolonged operative times 8.

Another study demonstrated the 72.3 % SFR among
the obese patients affirming the feasibility of PCNL
whereas recognizing the equipoise in efficacy and
procedural complexity °. Existing research comparing
mini and standard PCNL techniques establish no
substantial disparity in SFRs in obese and non-obese
patients as supporting the perception that body
habitus does not alone regulate efficacy. In fact,
mini-PCNL may offer greater SFRs and reduced
blood transfusion rates among the obese individuals in
comparison to standard techniques. The physiological
and anatomical discriminations of obesity make a
discrete surgical landscape. A direct consequence of
greater retroperitoneal and subcutaneous fat can pose
considerable challenge during the percutaneous
access, possibly contributing to the tract dilation
issues. 012

PCNL remains the intervention of choice for large
volume calculi with SFR being the principal cause of
long term success, however the procedure’s efficacy in
context of obesity remains a subject of ongoing debate
in modern urological practice. This study is rationally
imperative to yield a high grade, context explicit
evidence that will elucidate, thereby addressing the
critical knowledge gap with implications for surgical
protocol standardization and pursuit of excellence in
endourological care. The aim of this study is to
compare the stone clearance rate of PCNL in obese vs
non-obese patients.
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RESULT

The present study was conducted on 116 patients, divided in two groups, group A had obese patients (n = 58), while
group B had non-obese patients (n = 58). The baseline parameters are presented in table no. I, median operative time
was significantly higher in the obese group, compared to non-obese group (p < 0.001). The mean BMI in obese group
was significantly higher than the non-obese group (p < 0.001). Gender distribution is presented in figure 1, in group
A female majority was observed, while in group B male majority was observed.

The characteristics of the stone are presented in table no II. Table no III shows the comorbidity profile of the patients
in both groups.

Stone clearance outcomes demonstrated a non-significant difference. Stone clearance was achieved in 47 obese
patients (81.0%) compared to 52 non-obese patients (89.7%) (p = 0.189) (Table IV).

Table V presents the postoperative complications in both groups, no significant difference were found in the safety
profile of the procedure in both groups.

TableI Baseline parameters
Baseline parameters | Group A (Obese) Group B (Non-obese) p value
Median (IQR) Median (IQR)
Age (Years) 38.5(33.25-47.25) 37 (25-46) 0.100"
Operative time (Mins) 106 (92-121.75) 88 (76-104) <0.001"
Symptoms duration | 15.50 (11-22) 15 (10-19.50) 0.169"
(Days)
Stone size (mm) 16 (15.75-17) 16 (13-18) 0.308"
MeantSD Mean+SD
BMI (Kg/m?) | 33.40+1.62 25.36%1.39 | <0.001*
“Mann-Whitney Test; *Independent Samples T test

44.8% ,26

Group A (Obese)

Male

Figure 1: Gender distribution
55.2%, 32

51.7%, 30

48.3%, 28

Group B (Non-obese)

M Female

Table I  Stone characteristics
Stone characteristics Groups
Group A (Obese) Group B (Non-obese)
n % n %
Stone location Renal pelvis 27 46.6% 24 41.4%
Upper calyx 6 10.3% 5 8.6%
Middle calyx 14 24.1% 16 27.6%
Lower calyx 11 19.0% 13 22.4%
Stone laterality Right 38 65.5% 41 70.7%
Left 20 34.5% 17 29.3%
Stone number Single 42 72.4% 46 79.3%
Multiple 16 27.6% 12 20.7%
Stone composition | Calcium oxalate 27 46.6% 37 63.8%
Calcium phosphate | 4 6.9% 7 12.1%
Uric acid 19 32.8% 5 8.6%
Mixed 8 13.8% 9 15.5%
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Table Il Comorbidity profile of the patients
Comorbidities Groups
Group A (Obese) Group B (Non-obese)
n % n %
Hypertension Yes 9 15.5% 7 12.1%
No 49 84.5% 51 87.9%
Diabetes Yes 4 6.9% 3 5.2%
No 54 93.1% 55 94.8%

Table IV Comparison of stone clearance in both groups

Stone clearance Groups p value
Group A (Obese) Group B (Non-obese)
n % n %
Yes 47 81.0% 52 89.7%
No 11 19.0% 6 10.3% 0.189
Chi square was used
Table V: Comparison of postop complications between both groups
Postop complications Groups p value
Group A (Obese) Group B (Non-obese)
n % n %
Fever Yes 12 20.7% 9 15.5% 0.469
No 46 79.3% 49 84.5%
Anaemia Yes 5 8.6% 3 5.2% 0.717
No 53 91.4% 55 94.8%
Leakage Yes 4 6.9% 2 3.4% 0.679
No 54 93.1% 56 96.6%
Need for blood transfusion | Yes 6 10.3% 4 6.9% 0.508
No 52 89.7% 54 93.1%
Chi-square Fisher’s exact test was used

DISCUSSION

This study examined the outcomes following
percutaneous nephrolithotomy, comparing obese and
non-obese patients with medium-sized symptomatic
stones 10 to 20 mm. The demographic profile showed
a cohort of patients with a median age in the fourth
decade. There was a higher proportion of female
patients in the obese group 32 (55.2%), while a slight
male predominance was observed in the non-obese
group. The significantly longer operative time for
obese patients (106 vs 88 minutes) in the present study
can be attributed to technical challenges, including
increased subcutaneous adipose tissue and greater
skin-to-stone distance, which complicate
percutaneous access and tract maintenance.

Regarding the stone characteristics, obese patients had
a substantially higher prevalence of uric acid stones
compared to non-obese patients. This finding is
similar ~ with  established  pathophysiological
mechanisms linking obesity, insulin resistance, and
uric acid metabolism.'*> Bux et al. noted that
metabolic syndrome components such heart diseases
and renal stones were more frequent with obese

patients.’> Conversely, calcium oxalate stones were
more common in the non-obese group. This
compositional difference is an important finding. Uric
acid stones are considered softer and more amenable
to fragmentation, which could theoretically bias the
results leading to better outcomes in the obese group.
However, this potential advantage did not add an
advantage for the obese group in the clearance rates.

The stone clearance showed no significant difference
between both groups, although the non-obese group
had a higher clearance rate but the difference could
not reach the level of significance. This finding aligns
with Igbal et al. who reported no significant difference
in stone-free rates across various BMI categories, with
success rates of 77.69%, 73.79% and 75% for normal,
overweight, and obese patients, respectively.” These
findings suggest that PCNL techniques effectively
overcome the anatomical challenges presented by
obesity at least for this specific stone size range. The
non-significant  difference in stone clearance,
regardless of the longer operative times and different
stone composition, showed that the surgeons
successfully adapted their expert techniques to
achieve comparable outcomes. This may involve
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using adjusting puncture angles, or using more
meticulous fragmentation strategies to overcome the
technical difficulties, although not assessed in the
present study, future studies should also include the
surgeon’s skill level. One of the inclusion criteria for
the present study was to include only those patients
who had stone size 10 to 20 c¢m, studies have shown
that larger stone sizes have a lower clearance rate.®!’
Regarding postoperative complications, the rates were
similar between the groups, highlighting the
established safety of PCNL across obese and non-
obese strata. Fever was the most common
complication in both cohorts. Other complications
like anaemia, leakage, and transfusion needs were
slightly more frequent in the obese group, but none of
them were statistically significant. Yusuf et al. in their
case study, reported successfully performed PCNL on
a patient with a BMI of 62 kg/m? without reporting
major complications.'® Khan ez al. also reported safety
of PCNL in obese patients, lower complications rate. !
Bhatti et al. also validated this finding, the found no
significant complication rates between obese and non-
obese patients.?

The novelty of the study lies in providing an evidence
based outcomes of PCNL in obese and no-obese
patients, from a high volume specialized institute for
kidney diseases for surgeons practicing in comparable
environments, rather than data derived from
international studies with different technological
access and patient profile.

This study has several limitations which needs to be
acknowledged. The single-centre and non-
randomised design limits the strength of
generalisability. The absence of long-term follow-up
data prevents assessment of whether the clinically
insignificant residual fragments in the non-obese
group or obese group later passed spontaneously or
not. The skill level of the surgeon was not evaluated.
The study also did not take into account all potential
confounders, such as the unit density of the stones and
the degree of hydronephrosis, which can influence
PCNL success regardless of BMI.

CONCLUSION

In conclusion, the study demonstrated that PCNL is
an effective technique for the management of
symptomatic renal stones in obese and non-obese
patients equally, furthermore the study demonstrated
that the technique had an equivalent safety profile for
both obese and no-obese patients. Stone clearance was
observed more in non-obese patients. It demonstrated
that local centres for kidney diseases can achieve
outcomes comparable to those reported nationally
and internationally, effectively in managing the
technical demands of obesity.
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