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INTRODUCTION:
Obesity is a common condition that affects over
300 million people worldwide in industrialized as well
as developing countries.1,2 Obesity is one of the major
global health issues.2 In recent years obese patients
with renal stones are seen frequently and most of
them need intervention. Obesity has previously been
demonstrated as an independent risk factor for
urolithiasis because of the insulin resistance, dietary
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Department of Urology and transplantation, Jinnah Postgraduate Medical Center (JPMC),
Karachi, from February 2019 to April 2020.

Stone clearance after PNL did not depend upon BMI of the patients. PNL is safe and
effective treatment modality in obese patients with acceptable postoperative complication
rate.

Patients of renal stones were divided into four groups according to the BMI; underweight,
normal weight, overweight and obese subjects. CT KUB was done in all patients to determine
the size and site of the stone in renal unit. All patients underwent PNL. All had urine C/S
to document infection in perioperative period. Postoperative complications were also noted.
Patients were followed for six weeks with x-ray KUB to detect the presence of radio opaque
stone or ultrasound demonstration of radiolucent stone to estimate frequency of stone free
rate. Data were entered and analyzed by SPSS 21.0 version. A p value of less than 0.05
was considered as significant after applying Chi square test.

To determine the outcome of percutaneous nephrolithotomy (PNL) in patients of renal
stones with varied body mass index (BMI).

A total of 133 patients were included in the study. Mean age of the patients was
51.9±8.2 year and mean body mass index 28.9±5.5 kg/m2. There were 76 (57.1%) male
and 57 (42.9%) female patients. Mean size of the stone was 2.4±0.4 cm, mean operative
time was 67.3±22.5 minutes and mean fluoroscopy time was 55.2±11.4 seconds. Two
(1.5%) patients were under weight, 6 (4.5%) of normal weight, 34 (25.6%) overweight and
91 (68.4%) were obese. Stone clearance was noted in 77 (57.9%) patients while stone
clearance with respect to BMI was insignificant (p=0.592). Fever was documented in 22
(16.5%) patients and hematuria in 34 (25.6%) patients.
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factors and lithogenic urine profile (increased
excretion of calcium, oxalate, sodium, and uric acid
in the urine).3-6

Renal stone can be treated by different ways, like
extracorporeal shock wave lithotripsy, retrograde
i n t r a - r e n a l  s u r g e r y  a n d  p e r c u t a n e o u s
nephrolithotomy. Treatment of renal stone in obese
patient is a big challenge as obesity itself is a risk
factor for failure of shock wave lithoripsy (SWL) for
small stone due to increase skin to stone distance
and even in open surgical procedure it affects
postoperative recovery.7 Since the advent of PNL
for the management of renal stones, it is now being
practiced as the gold standard technique with
acceptable complication rate.8 It has been seen that
outcome of PNL has been compromised in obese
patients. This may be due to failure to puncture the
desired calyx because of short length of the
instruments and increased stone to skin distance.
In data by Cl inical Research Off ice of the
Endourological Society (CORES), it is evident that
stone clearance was less in obese patients with
prolonged operative time.9

Reported stone free rate in different studies varies
from as high to 90 % to as low as 32 % in obese
patients after PNL with number of postoperative
complications.4,9 However, PNL in obese patients is
found to be safe approach with higher rate of re-
intervention.10 Obesity is also associated with an
increased perioperative complication rate. The impact
of body mass index on the outcome of PNL is still
inconsistent. Few studies addressed the outcome
of PNL in obese patients at national level. The aim
of this study was to determine the outcome of PNL
in relation to body mass index which may help the
urologists for adopting surgical strategies in obese
patients.

METHODOLOGY:
This was a cross sectional study conducted in the
Department of Urology and Transplantation at Jinnah
Postgraduate Medical Center Karachi, from February
2019 to April 2020. Approval was taken from the
institutional ethical board. Patients of either gender
between 18 years to 70 years of age with upper and
middle calcyeal and pelvic stones of greater than
2.0 cm, lower calyceal stone of  > 1.5 cm, and stone
refractory to ESWL, were included in this study.
Patients with chronic liver disease, bleeding disorder,
positive urinary tract infection, and pregnant ladies
were excluded from the study.

Demographic variables like age, sex, height (cm)
weight (Kg) and body mass index were recorded in
the pre designed form. CT KUB was done in all

patients to assess the exact size and location of the
stone. Operative and fluoroscopic time were noted.
After six weeks of the procedure x-ray KUB was
done to find out residual stones in case of radi
opaque and ultrasound KUB for radiolucent stones
at fol low up.  Per ioperat ive and post-PNL
complications like hematuria, fever and stone
clearance were also recorded.

Data were entered and analyzed by using SPSS
23.0 version. Effect modifiers were controlled through
stratification of age, gender, stone size and BMI
levels (underweight, normal, over weight and obese)
to see the impact of these on the outcome by Chi-
Square test and considered two-sided p = 0.05 as
statistical criteria of significance.

RESULTS:
Total of 133 patients were included in this study.
There were 76 (57.1%) male and 57 (42.9%) female
patients. Mean age of the patients was 51.9 + 8.2
year and mean BMI of 28.9 + 5.5 kg/m2. Mean size
of the stone was 2.4±0.4 cm, mean operative time
was 67.3±22.5 minutes and mean fluoroscopy time
55.2±11.4 seconds. BMI of 2 (1.5%) patients was in
underweight category, 6 (4.5%) had normal weight,
34 (25.6%) overweight and 91 (68.4%) patients were
obese. Stone clearance rate was 57.9% (n=77).
With respect to BMI this was found statistically
insignificant (p=0.592). Fever was documented in
22 (16.5%) patients and hematuria in 34 (25.6%)
patients. Table I shows the stratification with respect
to BMI, age group, gender and stone size and
outcome of percutaneous nephrolithotomy. Only
gender and stone size were found significant.

DISCUSSION:
Obesity is a common health related problem world
over due to sedentary life style and eating habits.2

The incidence of different metabolic syndromes,
cardiovascular diseases, and renal calculi is also
increased with increasing obesity.11 Pakistan is
located in the stone belt of Afro-Asian region with
stone prevalence of 12-15%. In urology OPD 50%
of the adult and 60% of the children present with
urolithiasis.12,13 Prevalence of obesity is also
increasing in Pakistan due to adaptation of different
life style.14

PNL is a widely used method in renal stone treatment
in both obese and non-obese patients for all type
of stones. Reaching a pelvi-calyceal system (PCS)
and stone during PNL with Amplatz sheath in obese
pat ient  may be l i t t le d i ff icul t  due to huge
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subcutaneous thick adipose tissue resulting in
increased stone to skin distance. To overcome this
access issue, Curtis et al used an incision in the
skin and adipose tissue retracted to shorten the
distance. 1 5  CORES study group publ ished
prospective data of 3709 patients who underwent
PNL and found that stone clearance was affected
with increase in BMI and required additional auxiliary
procedures as well .3

In our study the mean age and gender were
comparable with the other studies.10,16,17 In current
study the mean stone size was 2.4±0.4 cm. Nakamon
T et al16 noted stone size of 3.94±.78 cm and Reddy
SV et al as 2.84±1.07 cm. 18 In our study the mean
operative time was 67.3±22.5 minutes. The operative
time was 72.4 minutes in Isoglu CS et al study.10

However, it was 52.62±20.68 minutes in another
study suggesting that duration of procedure varies.18

In present study, the mean fluoroscopy time was
55.2±11.4 sec. Isoglu CS et al noted fluoroscopy
time as 144.4 sec which was much higher than our
study.10 Our study reported stone clearance rate as
57.9% which was lower than 70.49% by Nakamon
T, et al. Reddy SV et al and Al Towa RR et al reported
stone c learance rate of  above 90%. 1 6 , 1 8 , 1 9

In present study fever was documented in 22 (16.5%)

patients. The study of Darabi MR et al had similar
results.17 No fever was noted in underweight patients.
On the other hand hematuria was documented in
15% in obese patients, 7.5% and 2.3% in overweight
and normal BMI patients respectively. Stone
clearance was observed in 42.9% of obese patients,
12.8% in overweight, 1.5% and 0.8 in normal BMI
and obese patients respectively which was not
significant.

CONCLUSION:
Stone clearance after PNL did not depend upon
the BMI. PNL was safe and effective treatment
modali ty in obese patients with acceptable
postoperative complications.
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Table  I: Study Parameters of Patients

1.1 Stone clearance with respect to BMI

Yes No p value

Underweight                                   01 (0.8%)       01 (0.8%)
Normal weight                                                                                 02 (1.55)        04 (3.0%)
Overweight                                                                                     17 (12.78)     17 (12.78%)

0.592**

1.2  Stone clearance with respect to gender

Obese                                            57 (42.9%)     34(25.55%0

Male                                                         52 (39.1%)      25 (18.8%)
Female                                                       24 (18.04%)    32 (34.1%)

0.05*

1.3 Stone clearance with respect to age group

18-45 years                                               34 (25.55%)    20 (15.0%)
0.328**

46-70 years                                                                                  43 (32.3%)      36 (27.1%)

1.4 Stone clearance with respect to size
1.5-2.0 cm                                                                                    45 (33.8%)      45 (33.8%)

>2.0 cm                                                 32 (24.1%)      11 (8.3%)
 0.008*

*significant   ** insignificant      Chi-Square Test.
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