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Abstract. Background. The formation of kidney stones is the result of the accumulation of crystals within
the kidneys. Percutaneous nephrolithotomy (PCNL) is the preferred method for freating stones larger than
2cm. This study aims to analyse outcomes and experiences of PCNL for kidney stone removal. Materials and
methods. It was a descripfive study with a cross-sectional design, utilizing secondary data from electronic
medical records in Klungkung General Hospital. There are 91 samples collected using total sampling
between October 2020 and August 2023. The analysis was conducted using the SPSS Statistics 26. Resulfs.
The 51-60 age group (38.5 %) exhibited the highest prevalence of patients undergoing PCNL surgery. The
most common type of stone was solitary (48.4 % of cases), with an average size of 3.570 £ 1.159 cm. The
mean duration of the procedure was 38.630 + 21.667 minutes, with a single puncture ufilized in 68.1 %
of cases. The pain levels experienced were generally low, with a mean score of 2 on a 10-point scale.
The mean length of hospital stay was 2.330 = 1.012 days. The oufcomes of PCNL in patients with kidney
stones were favourable, with a high stone-free rate of 2.3 % and minimal complications. Postoperative
complications were infrequent. Conclusions. It is suggested that PCNL is an effective and safe procedure

for kidney stone removal.
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Introduction

The kidney stones, medically known as nephrolithia-
sis, result from the accumulation of crystals within the kid-
neys. This disease impacts approximately 12 % of the global
population, with higher prevalence in the United States [1,
2]. Kidney stone occurs more frequently in men within the
age of 20—49 years [3]. A higher incidence of kidney stones
has been observed in men compared to women. The ob-
served difference in urine chemistry is believed to account
for a significant proportion of the observed excess risk [4]
and it has been associated with an increased risk of end-
stage renal failure [5]. The risk factors for kidney stones in-
clude male population, hypertension, obesity, diabetes, and
lifestyle such as alcohol consumption, opium abuse, and
smoking [6]. There are various options for treating patients
with nephrolithiasis, such as ureteroscopy, extracorporeal
shockwave lithotripsy, and percutaneous nephrolithotomy
(PCNL) [7]. PCNL stands as the favoured treatment op-
tion for kidney stones [8]. PCNL is the preferred method
for treating stones larger than 2 cm, with stone-free rates as

high as 95 %. Additionally, PCNL is also indicated for cases
involving partial or complete staghorn calculi. On the con-
trary, situations where PCNL is not indicated include preg-
nancy, bleeding disorders, and uncontrolled urinary tract
infections [8, 9]. According to AUA guidelines, patients
with symptomatic kidney stones larger than 2 cm should be
treated with PCNL as the primary treatment option. PCNL
has superior stone-free rates compared to other methods
like extracorporeal shockwave lithotripsy or ureteroscopy.
This method is also less invasive compared to open surgery,
laparoscopic, or robotic procedures. It is also less affected by
factors related to the kidney stone, such as stone composi-
tion, density, and location [10].

Based on data from the Indonesian Ministry of Health
(Kemenkes) in 2023, people with kidney disease will reach
more than 700,000 people and by 2023 there will be 1.5 mil-
lion people with kidney failure [11]. The Ministry of Health
also explained that there are 12 provinces in Indonesia with
high chronic kidney cases, and Bali province is one of them
[12]. Klungkung General Hospital is one of the main type B
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hospitals owned by the Klungkung district government lo-
cated in Bali. However, the PCNL is a new surgery method
used by Klungkung General Hospital in 2020. Hence, this
study was conducted to analyse the initial experience of
PCNL surgery in Klungkung General Hospital from 2020
until 2023.

Materials and methods

This study employs a descriptive cross-sectional design,
utilizing secondary data extracted from electronic medical
records at Klungkung General Hospital. The data extracted
from the medical records includes the patients’ name, date
of surgery, age, gender, diagnosis, type of kidney stone,
stone size, stone position, anesthesia, comorbidities, dura-
tion of surgery, duration of C-arm, number of punctures,
intraoperative complication, postoperative complication,
postoperative pain scale, stone-free rate, and hospitaliza-
tion. A total of 91 samples were collected using total sam-
pling between October 2020 and August 2023. The data was
analyzed using IBM SPSS Statistics 26 for Windows. This
study has passed ethical approval from the local ethics com-
mittee Klungkung General Hospital with the registration
number 000.9.2/2618/RSUD.

with kidney stones, there were 1.1 % of cases in individuals
with obesity, chronic kidney disease (CKD), hepatitis, and
anemia. The remaining 95.6 % of patients did not have any
comorbidities.

All surgical procedures were conducted under general
anesthesia. Table 2 demonstrated that the duration of PCNL
surgery ranged from 16 to 100 minutes. The mean time was
38.630 £ 21.667 minutes. The majority of surgeries (44.0 %)
were completed within 30 to 60 minutes, while 42.9 % were
completed in less than 30 minutes and 13.1 % were com-
pleted in more than 60 minutes. The C-arm was utilized for
a duration of 20 to 30 seconds in 89 % of PCNL surgeries,
while it was employed for more than 30 seconds in the re-
maining procedures. The mean duration of the C-arm used
in PCNL surgery was 24.710 £ 3.848 seconds. Most surge-
ries (68.1 %) were conducted with a single puncture, while
18.7 % involved a double puncture and 13.2 % a triple punc-
ture. The stone-free rate of PCNL at Klungkung General
Hospital was 92.3 %.

Table 3 above indicates that 2.2 % of cases exhibited
bleeding as an intraoperative complication. Additionally,

Table 1. Distribution of the stone type, size, location,

and comorbidities
Results
The data of the PCNL surgery in Klungkung General Parameters Frequency | Percentage
Hospital were shown in the Fig. 1.
Fig. 1 showed that there are 59 of male population Stone type
(64.8 %) and 32 of female population (35.2 %). The age Solitary 44 48.4
gzng; ‘-N;-ai giééo 78 yea};i; with 91 sample;. "[;1he IIne}z;m age was Multiple 10 11.0
.23 + 10.92 years. The age group with the highest repre-
sentation was 51 to 60 years, with 35 people (38.5 %) of the Staghom 37 40.6
population. The age group with the highest proportion of | Total 91 100.0
males was 41—50 years old, with 30.5 % of the population or Stone size, cm
18 people, while the age group with the highest proportion 50-29 30 33.0
of females was 51—60 years old, with 59.3 % of the popula- = .
tion or 19 people. 3.0-3.9 31 34.1
Table 1 demonstrated that 48.4 % of the stones were soli- 4.0-4.9 19 20.9
tary, 11.0 % were multiple, and 40.6 % were staghorn cal- 5.0-5.9 7 77
culi. The stone size ranged from 2.0 to 7.8 cm. The majority
of the stones were between 3.0 and 3.9 cm (34.1 %), with a 6.0-6.9 2 2.2
mean stone size of 3.570 + 1.159 cm. The distribution of | 7.0-7.9 2 2.2
kidney stones was 47.3 % right kidney stones, 46.2 % left Total 91 100.0
kidney stones, and 6.6 % bilateral stones. Among all patients y
Stone location
Right 43 47.3
20
18 . Left 42 46.2
16 y 4 16 Bilateral 6 6.6
14
12 II II NG Total 91 100.0
11
10 . gags
5 I j \ \ Comorbidities
7] \ 7] Obesity 1 1.1
: Ly \
‘2‘ > Chronic kidney disease 1 1.1
0 e 5 3 Hepatitis 1 1.1
21-30 31-40 41-50 51-60 61-70  71-80 Anaemia 1 1.1
| e \lale = Female | No comorbidity 87 95.6
Figure 1. Gender distribution based on age group Total 91 100.0
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1.1 % of cases exhibited sepsis, while 2.2 % exhibited fis-
tula as postoperative complications. The majority of patients
(42.2 %) reported pain levels of 2 on the Visual Analog Scale
(VAS). While in Fig. 2 below, showing the duration of the
average stays in Klungkung General Hospital.

A total of 75 (83 %) of the patients were hospitalized for
a period of two days, while the shortest hospital stays were
four days (1 %) and eight days (1 %), with the mean duration
of hospitalization being 2.330 + 1.012 days.

Discussion

Kidney stones, also known as nephrolithiasis, are uro-
logical conditions involving the creation and intermittent
passage of crystals along the urinary tract [13]. The preva-
lence of kidney stones was estimated to be 10.1 % globally
[14]. In this study, the highest prevalence of kidney stones
(38.5 %) was observed in individuals aged 51 to 60 years,
with a mean age of 53.23 * 10.92 years. For comparison, a
study by Chen et al. [14] reported the highest prevalence in
males over the age of 60, at 17.8 %. A study by Moftakhar

3.9 cm in size, with a mean stone size of 3.570 = 1.159 cm.
In percentage terms, 40.6 % of the stones were staghorn,
48.4 % were solitary stones, and 11.0 % were multiple
stones. Additionally, 1.1 % of the subjects exhibited co-
morbidities including obesity, CKD, hepatitis, and anemia.
The study by Karakegi et al. [9] reported a mean stone size
of 2.93 + 0.71 cm, with 38.4 % solitary stones and 61.6 %
multiple stones. A study by Reimer et al. [17] had a stone
size ranging between 0.4 and 1.5 cm with the average size of
0.88 £ 0.29 cm. In a study by Kumar et al. [16], the mean
size of the stones was 2.18 *+ 0.72 cm with 11.5 % of the pa-
tients exhibited staghorn calculi and 85.1 % of the patients
exhibited hydronephrosis. Another study by Doykov et al.
[18] had an average stone size of 1.229 + 0.615 cm, with
69.3 % patients having solitary stone, 20.9 % having mul-
tiple stones, and 9.8 % having staghorn calculi, while 58.9 %
patients exhibited hydronephrosis.

Table 3. Distribution of the intraoperative
complications, the postoperative complications,
and the postoperative pain score on VAS

et al. [15] indicated that the highest prevalence was ob-
served in women aged 40—50 years old, with a prevalence Parameters Frequency Percentage
rate of 40.47 %. The average age of the population was 52.15 - —
years old. Study by Karakeci et al. [9] had a mean age of Intraoperative complications
46.76 £ 14.09 years old. Another study by Kumar et al. [16] No complications 89 97.8
reported an average age of 40.9 + 15.1 years, with 65.5 % Bleeding 2 20
of the population being male. The differences of age ranges '
and genders of the patients illustrate the varying effects of Total o1 100.0
the treatment. Postoperative complications
The stone size was found to range from 2.0 to 7.8 cm. No complications 88 96.7
The majority of the stones (34.1 %) were between 3.0 and -
Sepsis 1 1.1
Table 2. Distribution of the duration of surgery, Fistula 2 2.2
the duration C-arm, the number of punctures,
the stone-free rate of PCNL Total o1 100.0
Postoperative pain (VAS)
Parameters Frequency Percentage 1 o1 531
Duration of surgery, minutes 2 42 46.2
<30 39 42.9 3 28 30.8
30-60 40 44.0 Total 91 100.0
> 60 12 13.1
Total 91 100.0 [ |
Duration of C-arm, seconds O SILARL
20-30 81 89.0
> 30 10 11.0 W |12:13%
Total 91 100.0
Number of punctur
umber of punctures O
Single 62 68.1
Double 17 18.7
Triple 12 13.2
Total 91 100.0
Stone-free rate
Free 84 92.3 [O2days EM3days [O4days M7days [18days
Not free 7 7.7 Figure 2. Duration of hospital stay
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PCNL represents the gold standard of therapy for large
kidney stones [19]. Patients with symptomatic kidney stones
larger than 2 cm should be treated with PCNL as the pri-
mary treatment option [10]. In this study, the duration of
PCNL surgery ranged from 16 to 100 minutes. The duration
of surgical procedures may vary for a number of reasons,
including differences in surgical techniques, patient cha-
racteristics, the complexity of the procedure, the experience
of the surgeon, and the equipment used. The majority of
surgeries (44.0 %) were completed within 30 to 60 minutes,
while 42.9 % were completed in less than 30 minutes and
13.1 % were completed in more than 60 minutes. The ave-
rage time for the surgery was 38.630 £ 21.667 minutes. The
study by Karakegi et al. [9] had a duration of 75.55 + 21.50
minutes. Study by Thapa et al. [20] had a duration between
25 and 103 minutes. Meanwhile, a study in India by Ku-
mar et al. [16] had an average duration of 77.4 + 25.1 mi-
nutes. Another study by Doykov et al. [ 18] had an average of
61.91 £ 26.29 minutes and study by Wishahi et al. [21] had
an average of 72.1 £ 14.9 minutes.

Moreover, in this study, 68.1 % of the surgery were done
with single puncture, 18.7 % with double punctures, and
13.2 % with triple punctures. As a comparison, Kumar et al.
[16] reported that 90.8 % of the surgeries were conducted
with a single puncture, while the remaining 9.2 % were con-
ducted with multiple punctures. The stone-free rate in this
study was 92.3 %. Study by Wishahi et al. [21] had a stone-
free rate of 85 % from 40 patients. There were 2.5 % cases
with bleeding and 7.5 % cases with perforation as its intra-
operative complication. Study by Atmoko et al. [22] had
62.6 % from 345 patients and study by Chen et al. [23] had
71.8 % from 39 patients.

According to the data, there were 2.2 % cases with
bleeding as intraoperative complications. In this study, there
were 1.1 % cases with sepsis and 2.2 % with fistula as post-
operative complications. In comparison, a study by Kara-
kegi et al. [9] had 10.4 % patients with fever, 2.3 % needing
blood transfusion, and 2.3 % with stone streets. Majority of
the patients (42.2 %) in this study experienced pain in the
scale of 2 of VAS. The duration of hospital stays in this study
averaged 2.330 = 1.012 days, with 82.4 % of the patients
staying in hospital for 2 days. Study by Karakegi et al. [9]
averaged 4.57 + 2.10 days of hospital stay. Meanwhile, the
length of hospital stays in a study by Wishahi et al. [21] ave-
raged 3.4 £ 1.1 days.

This study was subject to several limitations. No data was
available on the clinical symptoms and signs of the patients.
Additionally, the puncture site was not documented in an
appropriate manner. The study only included a postopera-
tive pain scale, which prevented the researchers from ma-
king comparisons between the alleviation or exaggeration of
pain before and after the procedure.

Conclusions

This study aims to know the PCNL outcomes in patients
with kidney stones were to analyze the initial experience
of PCNL surgery in Klungkung General Hospital and as-
sess the success rates and complications associated with the
procedure. The study demonstrated favorable results, with a

high stone-free rate of 92.3 % and minimal complications.
The average surgery duration was relatively short at 38.63
minutes, and postoperative complications were infrequent.
The findings suggest that PCNL is an effective and safe pro-
cedure for kidney stone removal. The study recommended
regular follow-up evaluations for patients and highlighted
the need for further research to investigate potential corre-
lations between different variables in PCNL outcomes.

This is the inaugural study on PCNL at Klungkung Ge-
neral Hospital. The data generated in this study can be uti-
lized for further research on PCNL. Furthermore, the data
can be used to evaluate the performance of PCNL at Klung-
kung General Hospital over the past three years. It is recom-
mended that future evaluations of data on PCNL should be
done on an annual basis in order to facilitate the tracking of
records. It is also important to note that PCNL surgery must
place particular attention on the technique of puncture, tract
dilatation, and the energy used to fragment stones. The ana-
Iytical research must be conducted to study the correlation
of certain variables, such as the duration of surgery and the
stone-free rate, the duration of surgery and complications, or
the number of punctures and postoperative pain.
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AOCBIA BUKOPUCTAHHS Yepe3LKipHOT HEPPOAITOTOMIi B AiIKAPHI BTOPUHHOT AONOMOrU HO BaAi

Pe3tome. AkryasibHicTb. YTBOpEHHS KAMEHIB y HUPKAX € Pe3yJib-
TaTOM HaKONMWYEHHsI KpucTaliB. YepesiikipHa HedpoOIiTOTOMIs
(YLLIHJT) € kpaiumm MeTomoM JIiKyBaHHS MPU KaMEeHsIX pO3MipoM
roHan 2 cM. Mema: nipoaHati3yBaT pe3yJibTaTh i TOCBil BUKOPKC-
tanHst YLLIHJI npu BunaneHHi kameHiB y Hupkax. Matepiamu ta
Metoau. Lle Oysio onucoBe 10CTiIXKEHHS 3 TEPEXPECHUM IM3aliHOM,
Y SIKOMY BUKOPUCTaHO BTOPUHHI [IaHi 3 eJIEKTPOHHMX MEAUYHUX 3a-
MnuciB JiikapHi 3arajibHoro npodimo (KiyHkyHr, Innonesist). ¥ ne-
pion i3 >xoBTHs 2020 poky 110 ceprieHb 2023 poKy 3a JOTIOMOT'0IO Me-
TOJy 3arajibHOi BUOIpKM MpoaHaii3oBaHo 91 BUManok. AHai3 rnpo-
BOJIMBCS 3 BUKOPUCTaHHsIM rmaketa SPSS Statistics 26. Pe3yabTaTu.
Haituactire YHIHJT BukoHyBamu y BikoBiit rpymi 51—60 pokis
(38,5 % mnauientiB). HaiimommpeHiinmm TUIOM KaMeHIo OyB O~

HouHuit (48,4 %) i3 cepeanim posmipom 3,570 £ 1,159 cm. Cepennst
TpUBAJIICTh TpoLeaypu craHoBuia 38,630 + 21,667 xB, omHOpas0-
BY TMYHKIIi10 3acTocoBYBaiM B 68,1 % Bumankis. PiBeHb BimayToro
0010 3arajioM OyB HU3BKUM, i3 CepeHBOIO OIIHKOI 2 Oanu 3a
10-6ambHOIO0 mIKano0. CepeaHs TpUBAJIICTh MepeOyBaHHS B JIiKap-
Hi ctaHoBwiaa 2,330 = 1,012 aus. Pesyasratu YIITHII y maiienTis
i3 ceyoKaM’sTHOIO XBOPOOOIO Oy CIIPUSTIIMBUMHU, 3 BUCOKUM T10-
Ka3HUKOM TOBHOTO BUNAJICHHST KaMeHiB (92,3 %) i MiHIMaTbHUMU
yeknagHeHHssMU. [licisionepattiiiHi ycKJiamHeHHS 3yCTpivyainch He-
yacto. BucHoBKH. BBaxaetncs, o YLTHJI € edbexTuBHOIO Ta 6e3-
TMEYHOIO MPOLIENYPOIO MPU BUAAIEHH] KAMEHIB y HUPKaX.

Ki10490Bi cji0Ba: uepesmkipna HedpoiTOTOMist; HUPKOBUIA Ka-
MiHb; BTOPMHHA JTiIKapHSi; TOKa3HUK MOBHOTO BUIAJIEHHS KAMEHIB
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