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ABSTRACT

Objective: To identified outcomes and complications of percutaneous nephrolithotomy (PCNL) in patients of various body
mass indices (BMI) to determine the safety of this procedure in patients with elevated BMI. Material & methods: The
analytic observational prospective study of patients who underwent PCNL between February to July 2015 in the operating
room Soetomo General Hospital Surabaya. Specifically, BMI, stone-free rates, difficulties during surgery, complications,
and Clavien score were assessed. We evaluate the independent contribution of BMI as a predictor of outcomes. Results:
There were 35 selected patients with kidney stone and planned to PCNL, 20 patients were included and 15 patients were
excluded from this study. The patients consisted of 10 men (50%) and 10 women (50%). Mean age was 47.55 years (range
33-75). There were 4 patients with diabetes (20%), and 10 patients with hypertension (50%). Mean stone size was 23.30
mm. Stone location was 11 patients (55%) in the right kidney, and 9 patients (45%) in the lefi. There were 12 patients (60%)
with a single stone, and 8 patients (40%) with multiple stones. BMI values were distributed as follows, underweight 1
patient (5%), normoweight 7 patients (35%), overweight 6 patients (30%,), obesity 6 patients (30%,). Mean skin to stone
distance (SSD) was 87.56 mm. Stone free rate was 55%, and difficulties during surgery only seen in 1 patient (5%) bleeding
profusely and open surgery was performed. Clavien score in these patients were grade I in 11 patients (55%,), grade Il in 7
patients (35%), and grade I11B in 2 patients (10%,). The BMI had no significant effect with Intra operative and postoperative
difficulties (0.390. p < 0.05. CI 95%). However the lower stone free rate had significant effect (0.040. p < 0.05. CI 95%,).
Conclusion: BMI had no significant effect with Intraoperative and postoperative difficulties in PCNL. However, the lower
stone-free rate risk associated with elevated BMI was significant.
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ABSTRAK

Tujuan: Mengidentifikasi hasil dan komplikasi percutaneous nephrolithotomy (PCNL) pada pasien dengan berbagai
indeks masa tubuh (IMT) dan menentukan keamanan dari prosedur ini pada pasien dengan IMT yang tinggi. Bahan &
cara: Penelitian prospektif observasional analitik pada pasien yang menjalani PCNL antara Februari hingga Juli 2015 di
ruang operasi RSUD Dr Soetomo Surabaya. Secara khusus, IMT, angka bebas batu, kesulitan selama operasi, komplikasi
berdasarkan Skor Clavien dinilai. Kami mengevaluasi kontribusi independen dari IMT sebagai prediktor hasil. Hasil:
Sebanyak 35 pasien yang dipilih dengan batu ginjal dan direncanakan untuk PCNL, 20 pasien memenuhi kriteria inklusi
dan 15 pasien dieksklusikan dari penelitian ini. Para pasien terdiri dari 10 laki-laki (50%) dan 10 perempuan (50%,).
Rerata usia adalah 47.55 tahun (kisaran 33-75). Sejumlah 4 pasien didapatkan diabetes (20%,), dan 10 pasien dengan
hipertensi (50%). Rerata ukuran batu itu 23.30 mm. Lokasi batu adalah 11 pasien (55%) di ginjal kanan, dan 9 pasien
(45%) di sebelah kiri. Ada 12 pasien (60%) dengan batu single, dan 8 pasien (40%) dengan batu multiple. Nilai indeks
massa tubuh dibagi atas underweight 1 pasien (5%), normoweight 7 pasien (35%), overweight 6 pasien (30%,), obesitas 6
pasien (30%). Rerata jarak antara kulit dengan batu (SSD) adalah 87.56 mm. Angka bebas batu adalah 55%, dan kesulitan
selama operasi hanya terlihat pada 1 pasien (5%) terjadi perdarahan massif dan dilakukan operasi terbuka. Skor Clavien
vang didapatkan adalah derajat I sebanyak 11 pasien (55%,), derajat 11 7 pasien (35%), dan derajat I1IB pada 2 pasien
(10%,). IMT tidak memiliki pengaruh yang signifikan dengan kesulitan saat PCNL dan komplikasi pasca PCNL (p > 0.05.
CI195%). Namun IMT memiliki pengaruh yang signifikan terhadap angka bebas batu (0.040. p < 0.05. CI1 95%). Simpulan:
IMT tidak berpengaruh signifikan dengan kesulitan intra operatif dan kesulitan pasca operasi dalam PCNL. Namun, angka
bebas batu yang diperoleh semakin rendah dengan peningkatan IMT dan hal ini bermakna signifikan.
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INTRODUCTION

Percutaneous Nephrolithotomy (PCNL)
was first performed by Fernstorm dan Johansson in
1976." 1In the last 30 years, PCNL has largely
replaced open surgery and offers a minimally
invasive approach for the treatment of upper urinary
tract stones.”’

Indications for PCNL are renal pelvic
stones, staghorn stones, superior calyx stones with
size > 20mm, Calix stone inferior calyx stones > 15
mm, and stones of more than 1 calyxes."*

Compared to open surgery, PCNL allows
patients less bleeding during surgery, less
hospitalization time, quicker convalescence and
better renal function.’” Stone-free rates for non-
staghorn renal stones approach 84% with PCNL as
compared to 62% with open nephrolithotomy. And
for staghorn renal calculi, stone free rates reach
65%,10)”

Individuals with elevated body mass index
(BMI) are at an increased risk of cardiovascular
complications, hypertension, and diabetic."”"
Furthermore, obesity and weight gain have been
demonstrated to increase the risk of nephrolithiasis."
Several studies have also shown obesity to be an
independent risk factor for surgical complications,
like higher risk for anastetic complication and
complication related to the patient position during
PCNL."

Challenges with obtaining percutaneous
access in elevated BMI patients is not easy. The
limitations during surgery are multiple. Limitations
with the penetration of X-ray and other intra-
operative imaging. Secondly, The distance between
the skin and the targeted stone is greater due to the
girth of the patient. Lastly, limitations on the length
of working sheats, nephroscopes, working
instruments, and lithotriptors are routinely found.""*

Clinical Research Office of The Endouro-
logical Society (CROES) concluded that PCNL is
safe for patients with obesity. The difficulty is
encountered longer operating time with higher
possibility from second look nephroscopy than
normal BMI."”

OBJECTIVE

We identified outcomes and complications
of percutaneous nephrolithotomy (PCNL) in
patients of various body mass indices (BMI) to
determine the safety of this procedure in patients
with elevated BMI.
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MATERIAL & METHOD

The analytic observational prospective
study of patients who underwent PCNL between
February to July 2015 in the operating room
Soetomo General Hospital Surabaya.

Preoperative, intraoperative and postope-
rative factors were observed. Preoperative variable
included body mass index (BMI) measurement.
Intraoperative factors assessed were difficulties
during surgery and intraoperative complications.
Postoperative analysis included targeted Clavien
scores to evaluate post-operative complications and
stone-free rate.

The classification of body mass index (BMI)
are ideal body weight (BMI < 25 kg/m’), overweight
(BMI 25-29 kg/m®), obese (BMI 30-39 kg/m’) and
morbidly obese (BMI 240 kg/m’).

The difficulties include single/multiple
puncture, bleeding, false route, longer operating
time, and conversion to open nephrolithotomy.

This research inclusion criteria are patients
with renal stones > 20 mm or stones size <20 mm in
lower pole kidney, unsuccesful stones removal with
ESWL, patients with abnormal kidney function
without hemodialysis, and willing to follow the
study and signed an agreement. The exclusion
criteria are patients with stones < 20 mm in upper
pole kidney that indication for ESWL, abnormal
congenital kidney, patients with abnormal function
of kidney that need hemodialysis, and residual
stones.

All tests were evaluated at a 0.05 signifi-
cance level. Complications were graded from 1 to 5
in a standardized fashion, according to the Clavien
classification system.””' Data obtained from ordinal
data and carried out by Spearman corellation test
method.

RESULT

The study was conducted from February -
July 2015 to 35 patients with kidney stones whose
planned for percutaneous nehprolithotomy (PCNL)
in Soetomo Hospital. From 35 patients, we found 20
patients who match inclusion criteria, while 15 other
patients were excluded. 10 patients were excluded
with history of kidney stones surgery and 5 patients
refused to follow the study.

Twenty patients whose met the inclusion
criteria were ten men and ten women. The youngest
age is 33 years old and the oldest is 75 years with an
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average age of 47.55 years. Diabetes mellitus was
found only in 4 patients (20%), while hypertension
was found in 10 patients (50%).

Eleven patients (55%) were found with right
kidney stones, and 9 patients (45%) was found with
left kidney stones with an average stone size is 23.30
mm, while 12 patients (60%) with single stone, while
8 patients (40%) with multiple stones.

The body mass index were measured and
classified from WHO classification. The higher body
mass index is directly proportional with the size of
the skin to stone distance (Skin to stone
distance/SSD). 1 patient (5%) were found with
underweight, 7 patients (35%) with normoweight, 6
patients (30%) with overweight and obesity in 6
patients (30%). The average BMI in this study is
26.76, and the average SSD is 87.56 mm.

The patients who underwent PCNL with a
single puncture the kidney are 8 patients (40%),
while the others (60%) was performed multiple
puncture. Renal puncture related with percutaneous
access, and directly proportional with the length
PCNL operating time. The average bleeding that
occurs was 740.50 ml and 119 minutes average for
operating time.

The complications were perforated kidney,
false route, and uncontrolled bleeding which
performed open surgery. From 20 patients were not
found perforation or false route. Only 1 patient (5%)
occurs severe bleeding, and open surgery was
performed. The stone free rate was 55%, and the
Clavien grade I (55%), stage 11 (35%) and the degree
1B (10%).

From the data above shows a significant
influence from BMI with metabolic disorders
(diabetes) and the skin to stone distance (SSD),
which is marked with a p-value less than 0.05.
Whereas other variables such as hypertension,
duration of surgery, bleeding, kidney puncture,
stone-free number and degree of complication is not
significant.

From Spearman correlation data test, we
obtained a body mass index was significantly
influenced by the stone-free rate (SFR), and skin to
stone distance (SSD). The value of significance used
was p less than 0.05 with a value of 95% confident
interval. Then, to determine the factors that affect the
rate of stone free on this research, Spearman
correlation test - rtho. Here are shown the results of
the correlation test.

The body mass index had no significant
effect with Intra operative and postoperative
difficulties (0.390, p < 0.05, CI 95%). However the
lower stone free rate have significant effect (0.040,
p<0.05,CI195%).
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Table 1. Data characteristic.

Variable Description

Sex

Male 10

Female 10
Comorbid

Diabetes Mellitus 4 (20)

Hipertension 10 (50)
Age

Mean 47.6 +10.95
Stone size

Mean 23.3+8.47
Stone side

Right kidney stone 11 (55)

Left kidney stone 9 (45)
Number of stone

Single 12 (60)

Multiple 8 (40)
Body Mass Index (BMI)

Underweight 1(5)

Normoweight 7 (35)

Overweight 6 (30)

Obesity 6 (30)
Skin to Stone Distance (SSD)

Mean 87.6 £18.43

Table 2. During and post PCNL variable.

Variable Description

Number puncture

Single 8 (40%)

Multiple 12 (60%)
Bleeding

Lowest volume bleeding 180 ml

Highest volume bleeding 2500 ml

Mean bleeding 740.50 ml
Operation time

Fastest 45 minute

Longest 210 minute

Mean operation time 119 minute
Complications

Perforated -

False route -

Open surgery 1 (5%)
Stone free rate

Clean 11 (55%)

Residual 9 (45%)
Clavien score

Grade | 11 (55%)

Grade 11 7 (35%)

Grade IITA -

Grade I11IB 2 (10%)

Grade IV -

Grade V -
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Table 3. Mean SSD, total puncture of the kidney, bleeding amount, operating time, and the degree of
complications in IMT classification.

BMI
Underweight Normoweight Overweight Obesitas

SSD 61.66 mm 78.11 £9.28 mm 83.92+13.63 mm 106.56 £ 17.11 mm
Kidney puncture

Single 100% 42.85% 33.33% 50%

Multiple - 57.14% 66.66% 50%
Bleeding 300 ml 568.57+£294.52ml  721.67+714.15ml  1033.33 £ 1137.83 ml
Operation time 105 mnt 12429 +42 37 mnt  92.50 + 55.20 mnt 141.67 £39.45 mnt
Degree of complication (Clavien) 1 1.85+0.69 1.33£0.51 1.50+0.83

Table 4. Correlated test in BMI with stone free rate, operating time, bleeding, kidney puncture, complications,

and SSD.
Underweight Normoweight Overweight Obesitas P r

Stone free rate - 42 .85% 83.33% 50% 0.040 0.46
Operating time 105mnt 12429+ 42.37mnt 92.50 £55 .20 mnt 141.67+39 45 mnt  0.622 0.118
Bleeding 300ml  568.57+294 .52ml 721.67+714 .15ml 1033.33+1137 .83 ml 0.688 0.096
Kidney puncture 0.526 -0.151

Single 100% 42.85% 33.33% 50%

Multiple - 57.14 % 66.66 % 50%
Complications (Clavien score) 1 1.85+0.69 1.33+£0.51 1.50+0 .83 0.431 -0.186

Skin to stone distance (SSD) 61.66 mm 78119 28 mm  83.92+13 .63 mm 106.56 £ 17 .11 mm 0.002 0.650

Table 5. Stone free rate factors.

Stone free (n = 11) Residual stone (n =9) p r

Skin to stone distance (SSD) 91.63+20.18 82.59 +15.71 0.318 0.235

Kidney puncture 0.55+0.52 0.67+0.50 0.605 -0.123

Operating time 113.18 £42.20 126.11 £53 43 0.557 -0.140

Bleeding 502.73 +£550.89 1031.11 + 869 .24 0.025 -0.500

Stone size 20.84 £8.28 26.31 £8.15 0.165 -0.323

Clavien score 1.18+0.40 2.00+0.70 0.007 -0.617
DISCUSSION with obesity that known for bad tolerance about
bleeding dan respiration disturbance.” Kidney
In patient that planned to have surgery, high puncture below ribs with kidney lower pole as the
BMI can increase risk for bigger complication. target, to avoid pleura injury. Even puncture target in
Beside that surgery can also more difficult.” the lower pole of the kidney, still there is a chance of
Extracorporeal Shock Wave Lithotripsi (ESWL) not injury although the percentage not as big as upper
suggested because of limitedness toward patient pole of the kidney puncture. Incidence of pleura
weight and long distance stone to the skin that cause injury in the lower pole of the kidney is 4,5%
wave focus difficult to reach the stone. Because of meanwhile in upper pole is 16%.” In this research
this reason Percutaneous nephrolithotomy (PCNL) single puncture is successfully done to get
become the choice.”” Higher BMI creates more percutaneus access in about 40% of the samples.
difficulties when perform PCNL, especially in make Meanwhile the multiple puncture is succesfully done
and maintain percutaneous access." In this research in the 60% of the samples, however without injury to
PCNL done in prone position, and there is no patient the pleura and other organs. Percutanues access also
experience respiration disturbance because of breath connected to the duration of the surgery. More
compression and venous return.” Percutaneus access puncture to the kidney will prolong surgery

is important component in PCNL, mainly in patient duration."”
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Table 6. Comparison of the surgery duration.

Fuller Research 2

This research

Normoweight
Overweight
Obese

82.1 + 48.3 minutes
78.9 + 41.8 minutes
84 .9 + 44 .8 minutes

124.29 + 42 .37 minutes
92.50 £ 55 .20 minutes
141.67 £+ 39.45 minutes

Bleeding in PCNL caused by multiple
puncture, puncture to the upper pole of kidney, less
experienced surgeon, solitary kidney and staghorn
stone.” In this research found bleeding about
180-2500 ml, bleeding mean about 740.50 ml.
Tranfusion about 35% and open exploration in one
patient because of massive bleeding and performed
renorraphy. Bleeding and blood transfusion in this
research possibly because of multiple kidney
puncture, surgeon experience, and staghorn stone.
As explained in other literature stone with size more
than 40 mm increase the risk of massive bleeding.”

Complication in this research are stage I
(55%), stage 11 (35%) and stage III (10%). There is
no patient in need for ICU care, no urosepsis or
death. Based on this findings patients with higher
body mass index are safe.

From body mass index statistical test, found
that body mass index only differ significantly with
parameters the measurred before surgery like
diabetes mellitus (p = 0.032) and increase the
distance between stone and the skin (p = 0.026).
Another parameter that significant is distance
between stone and the skin (SSD). Meanwhile from
Spearman — rho correlation test show that body mass
index has significant influance with stone free rate (p
=0.04) and SSD (p=0.002). Body mass index has no
influence with another parameter like kidney
puncture, bleeding, surgery duration and post
surgery complication degree (p >0.05).

In this research stone free rate in obesity
group about 50%. Concerning stone free rate, we
commit spearmen — rho comparison test to see
factors that influence stone free rate. From the test
we got bleeding (p = 0.025; r =-0.500) and clavien
score (p=0.007; r=-0.617) that had correlation with
stone free rate. More bleeding and higher compli-
cation degree will lower stone free rate.

CONCLUSION

BMI have no significant effect with
Intraoperative and postoperative difficulties in
PCNL. However, the lower stone-free rate risk
associated with elevated BMI was significant.
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