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SUMMARY

Topicality. Kidney stone disease is referred to wide spread diseases.
According to the literature data its prevalence is 732,8 cases per
100 000 of Ukrainian population. During the last years the usage
of minimally invasive techniques, such as: extracorporeal shock-
wave lithotri psy (ESWL)  and ureteroscopy with  contact
lithotripsy has significantly increased, but percutaneous lithotripsy
(PNL) remains as a technique of choice among basic methods of
treatment of large size kidney stones.
The purpose of the work. To evaluate the effectiveness of the
percutaneous shock wave lithotripsy (PNL)  in treatment of kidney
stones larger than 50 mm.
Materials and methods. Twenty-eight patients, among them twenty-
five (89,28%) male patients and three (10,71%) female patients,
with large > 50 mm kidney stones treated in NMMCC from
April 2016 to March 2020 were included to the research. Stone-
free rate and complications rates were examined.
Results. In thirteen cases (46.42%) the stones were located in the
right kidney, in fifteen cases (53,57%) the stones were located in
the left kidney. The nineteen patients (67,85%) did not have any
residual stones, and nine patients (32,14%) had residual stones.
The extracorporeal shock-wave lithotri psy had been performed
in 4 patients (14%), in 5 (17%)  cases – contact lithotri psy of
residual stones, which migrated to the lower third part of the
ureter. After repeated intervention in 5 cases (17,86%) stone-free
status was obtained. Stone-free rate index was 85,71%. Average
duration of operation was 115±24,64 min. Hemoglobin level before
and after operative intervention was 142 (117–159) g/l and 119
(94–132) g/l respectively (ð <0,005). Length of hospital stay was
5,07 (4–9) days. Complications were observed in six patients
(21,5%). Stone-free status was defined as absence of any residual
stones during radioscopy at 1 day after the operation or during
computer tomography after 3 months. Residual stones d ≤ 4 mm
and > 4 mm were considered as insignificant and significant
respectfully.



21UROLOGIYA journal ÓÐÎËÎÃ²ß                                urologiya.dmu.edu.ua

Conclusions. Percutaneous nephrolitotri psy is an effective and
reliable method of treatment and should be a method of choice in
treatment of staghorn stones and large size stones of the kidneys.

INTRODUCTION
Âñòóï

Kidney stone disease is referred to wide spread
diseases [10]. According to the literature data its
prevalence is 732,8 cases per 100 000 of Ukrainian
population [11].

The size, the location of the concretion, the
presence of concomitant pathology and related
complications determine the degree of negative
impacts on kidney function. In case of large kidney
stones, insensitive to treatment, the risk of impaired
renal function or life-threatening complications
increases significantly over time. The high rate of
stone-free rate reduces the recurrence rate of
urolithiasis without taking into account the size of
the concretion [2].

The percutaneous lithotri psy (PNL)  has taken
its place in the treatment of urolithiasis due to its
effectiveness and low frequency of complications
[3]. During the last years the usage of minimally
invasive techniques, such as: extracorporeal shock-
wave lithotri psy (ESWL)  and ureteroscopy with
contact lithotri psy has significantly increased.
However, percutaneous lithotripsy (PNL)  remains
as a technique of choice among basic methods of
treatment of large kidney stones.

Percutaneous nephrolithotri psy was first
performed by Fernstrom in 1976 [5]. At present,
PNL is ahead of open operations in the treatment
of kidney stones. Indications for retrograde
intrarenal interventions have significantly expanded,
they are considered to be a standard treatment for
stones larger than 2 cm.

Due to the fact that often staghorn stones cannot
be removed completely, they have a higher frequency
of recurrence [6]. Due to their larger size, they
require more accesses, which are often accompanied
by complications and worse stone-free rates. In the
study by Akman et al [4], PNL for staghorn stones
was performed on 272 patients, and the average stone-
free rate after one intervention was 76.5%. More
than one access was performed in 102 (37.5%)
cases, a single access was performed in 170 (62.5%)
cases. In the studies of El Nahas et al [7] (n=241)
and Desai et al [8] (n=1466) it was reported about
significant success rates (56.6 and 56.9%,
respectively) in the first attempt at PNL performed
on staghorn stones.

The presence of concretion branches at all the
major  calyxes or  the presence of multi ple

concretions in the calyxes requires both additional
access and repeated surgery. According to the data of
measurements, localization of residual concretions,
repeated PNL, ESWL or ureteroscopy can be
performed.  In the study of Akman et al., ESWL was
performed on 29 patients after PNL, 3 patients
underwent repeated PNL, and 6 patients underwent
ureterorenoscopy [4]. El Nahas et al. performed
repeated PNL in 30%, EUHL in 17% and stenting
of the ureters with a double-J stent, ureteroscopy
and open surgery in 10.4% of patients [7]. As the
size of the concretions increases, so does the number
of accesses depending on the location of the
concretions. While increasing the amount of accesses,
the frequency of complications also increases,
especially the risk of bleeding [4].  According to the
literature data, during last years, it has become possible
to reduce the frequency of complications due to the
use of smaller diameter of nephroscopes.

The most common complications of PNL are
fever, bleeding, leakage of urine and the presence of
residual stones [1]. In the study of Akman et al. [4]
64 patients had 77 complications. The most common
complication was bleeding.  Two of the 47 patients
underwent selective embolization of the renal arteries
because of pseudoaneurysm and arteriovenous fistula.
In a group of 119 patients, Netto et al. [9] the
complications were observed in 28.5% of patients,
which included bleeding and required blood
transfusion (n=25), pneumo-hydrothorax (n=2),
urosepsis (n=2), intestinal obstruction (n=2) and
prolonged leakage of urine (n=2). In our research,
the complications were observed after Clavien-
Dindo 1 (fever) in 4 patients and after Clavien-
Dindo 2 (bleeding requiring blood transfusion) in
2 patients. The overall incidence of complications
was 21.5%.

MATERIALS AND METHODS
Ìàòåð³àëè ³ ìåòîäè äîñë³äæåííÿ

The treatment cases of 28 patients, who underwent
PNL for concretions in the urology clinic of the
National Military Medical Clinical Center from
April 2016 to March 2020 were retrospectively
analyzed. In our study, we evaluated the results and
PNL complications in the patients with large stones
≥50 mm, which were localized in a pelvis and several
calyxes.

All the patients underwent a standard preoperative
examination, which included medical history,
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objective examination, general blood test, general urine
test, bacteriological urine test if necessary, biochemical
blood test to determine the level of urea and
creatinine, inspective and excretory urography,
computer tomography (CT) (table 1). The control
of X-ray time and duration of a surgery were
intraoperatively monitored. The frequency and
severity of postoperative complications were recorded
according to the Clavien-Dindo classification.
Postoperatively, urea and creatinine levels were
monitored, and radioscopy and CT scans were
performed 3 months after the procedure. In addition,
the duration of hospitalization and the duration of
incapacity for work were recorded. The duration of
the operation was defined as the time spent for
inserting the cystoscope into the bladder,
catheterizing of the ureter, changing the position of
the patient’s body “on the abdomen”, access to the
renal collecting system using a needle by a
percutaneous method, dilatation and PNL using a

nephroscope. The patients with bacteriuria in the
tests were preoperatively treated with antimicrobial
therapy until sterile urine was obtained. All the
patients underwent intraoperative antibiotic
prophylaxis with the use of second-generation
cephalosporins or fluoroquinolones. The condition
free of concretions was defined as the absence of
any residual concretions on radioscopy on the first
day after a surgery and on CT in 3 months. Residual
concretions of ≤4 mm and >4 mm were considered
insignificant and significant, respectively.

RESULTS AND DISCUSSION
Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Twenty-five (89.28%) sick men and three
(10.71%) women were included in the study. The
average age was 50.14±7.38 (21–79) years. Before
the surgery, none of the patients had clinical
symptoms of urinary tract infections. In 16

TABLE 1. General characteristics of the patients and postoperative complications

Localization of concretions

Right 13 (46,42%)

Left 15 (53,57%)

The position of the stone

Pelvis 8 (28,57%)

Upper  calyx 3 (10,71%)

Lower  calyx 4 (14,28%)

Staghorn 6 (21,42%)

Pelvis  +  lower  calyx 5 (17,85%)

Upper and lower calyxes 2 (7,14%)

Irradiation time (min) 18,4±4,6

Operative time (min) 115±24,64

Complications

Clavien 1 4 (14,3%)

Clavien 2 2 (7,2%)

Clavien 3a 0

Clavien 3b 0

Percentage of complications 21,50%

Stone-free rate  for the first day after surgery

Stone-free rate 19 (67,85%)

Slight residual stones 0

Significant residual stones 9 (32,14%)

Stone-free rate  in 3 months after surgery

Stone-free rate 24 (85,71%)

Slight residual stones 4 (14,28%)

Significant residual stones 0

Hospital stay 5,07 (4–9)

Complete recovery 9 (8–24)
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(57.14%) patients before the surgery bacteriuria was
detected according to the bacterial cultures data and
antimicrobial therapy was prescribed. The average
diameter of the concretion was 56.42±8.14 (50–
100) mm. The concretions were localized in the right
kidney in 13 (46.42%) and in the left kidney in 15
(53.57%) patients. All the patients underwent PNL.
The patients were operated on through a single access
(n=28). The average time of X-ray irradiation and the
average time of a surgery were 18.4±4.6 and 115±24.64
minutes. Hyperthermia (Clavien–Dindo 1, n=4) was
observed in 4 patients after the surgery, and bleeding
requiring blood transfusion (Clavien–Dindo 2, n=2)
was observed in 2 patients. The incidence of
complications was 21.5%. At the end of the surgery, all
the patients had a double-J stent (table 2).

Pre- and postoperative levels of hemoglobin, urea
and blood creatinine are shown in table 2. The
average (and limiting) indexes of hospitalization
and incapacity for work were 5.07 (4–9) and 9
(8–24) days, respectively.

On the first postoperative day, 19 (67.85%)
patients were free of stones, 9 patients (32.14%)
had significant residual stones. Then 9 (32%)

patients underwent repeated intervention: ESWL
(n=4). In 3 months after repeated intervention 5
(17.86%) patients were staying free of stones;
insignificant residual concretions were observed in
4 (14.28%) patients.

On the first postoperative day, 6 patients with
staghorn stones were either free of stones (n=5;
83.3%) or had significant residual fragments (n=1;
16.67%). Afterwards one of the patient with
significant residual concretion was performed ESWL,
in 3 months there was a condition free of concretions.
14 (63.63%)  out of 22 (78%)  patients with multiple
concretions were free of concretions on the first
postoperative day, while 8 (36.36%) of them had
significant residual concretions. Later on, these 8
patients underwent ESWL (n=3) or urethroscopy
(n=5). In three months after re-intervention, 4
(50%) patients were free of concretions, while 4
(50%) patients still had slight residual concretions.
The stone-free rate in the patients with staghorn
stones and in those, who had staghorn and multiple
calyxes stones was 83.3% and 63.63% (p <0.05),
respectively; while after 3 months these figures were
100 and 81.81%, respectively (p> 0.08) (table 3).

TABLE 2. Blood parameters before and after surgery and X-ray examination

Preoperative Postoperative p*

Hb (g/l) 142 (117–159) 119 (94–132) <0,005

Urea (mmol/l) 7,23 (5,13–11,4) 7,36 (5,97–10,2) >0,05

Creatinine (μmol/l) 89 (74–138) 93 (87–152) >0,05

Inspective  intravenous urography 28 patients 19 patients (stone free index 67.85%) <0,005

CT 28 patients 4 patients (stone free index 85.71%) <0,005

TABLE 3. PNL results for  staghorn concretions and multi ple concretions of calyxes

Staghorn concretion Multiple concretions of calyxes

Number of patients 6 22

Stone-free rate

Stone-free rate  on the first try 5 (83,3%) 14 (63,63%)

Stone-free rate  in general 6 (100%) 18 (81,81%)

Slight residual stones 0 0

Significant residual stones 1 (16,67%) 8 (36,36%)

Additional treatment

Urethroscopy with  contact lithotri psy 0 5 (22,72%)

Extracorporeal shock wave lithotri psy 1 (16,67%) 3 (13,63%)

Percutaneous nephrolithotri psy 0 0

Complications

Clavien 1 1 (16,67%) 3 (13,63%)

Clavien 2 0 2 (9,09%)

Clavien 3a 0 0

Clavien 3b 0 0
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No difference was found between the duration
of hospitalization, the duration of incapacity for
work, the frequency of complications, the duration
of surgery and X-rays.

However, in our study, the initial success rate
was 85.71% and subsequently it decreased to 63.63%
with  multi ple calyxes stones. The general average
stone-free rate after the first intervention in our
study was 67.85%. In our study, we performed ESWL
in 4 (14%) cases and ureteroscopy in 5 (17%)
cases for the patients with residual stones. In 3
months during the control examination after re-
intervention, 5 (17.85%) patients got free of
concretions, while 4 (14.28%) patients had
insignificant residual concretions (less than 3 mm).
The general stone-free rate was 85.71%. Even with
the concretions larger than 50 mm, where there
was a low success rate, additional interventions
allowed to improve progress. Thanks to this approach,
it became possible to reduce the frequency of
complications. While dealing with single concretions,
PNL is more effective in comparison with multiple
concretions of calyxes, however the frequency of
complications does not differ essentially.

CONCLUSIONS
Âèñíîâêè

When performing PNL, the frequency of
complications increases with the increasing number
of interventions. In the cases of large kidney stones,
the use of repeated staged PNL or additional
methods such as ESWL, and ureteroscopy with
contact lithotri psy allows to achieve a  state free
of stones with a low frequency of complications.

The limitation of this research is related to the
small group of the patients and the retrospective
nature of the study. Despite the implementation of a
technique without drainage, we offer to use a double-
J stent in combination with nephrostomy in all
the cases, taking into account the large size of the
concretion.

In spite of the need of multiple accesses, the
necessity for additional techniques usage and the
increasing frequency of complications, PNL remains
an effective and reliable method of treatment of
kidney stones ≥50 mm in size. With the improvement
of PNL technique, and the implementation of a
technique without drainage, the frequency rate of
the condition free of concretions increases, the
duration of hospitalization and days of incapacity
for work gradually decreases. PNL allows to achieve
the best frequency of a condition free of concretions
in the treatment of staghorn concretions and large
kidney stones in comparison with  multi ple
concretions of calyxes.

Informed Consent: All the patients included in
this study signed an informed consent.

Perspectives for further researches – further
increasing of the number of surgical interventions
and studying of the effectiveness in the treatment
of urolithiasis are planned.

There is no conflict of interest.
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ÐÅÔÅÐÀÒ

Äîñâ³ä ïåðêóòàííî¿ íåôðîë³òîòðèïñ³¿ êàìåí³â
íèðîê âåëèêèõ ðîçì³ð³â

Ñ.Â. Ãîëîâêî, À.À. Êîá³ðí³÷åíêî,
Â.Ð. Áàëàáàíèê, Â.Ì. Êðàâ÷óê

Àêòóàëüí³ñòü. Ñå÷îêàì’ÿíà õâîðîáà Íàëåæèòü
äî ðîçïîâñþäæåíèõ çàõâîðþâàíü. Çã³äíî ç äàíè-
ìè ë³òåðàòóðè, â Óêðà¿í³ ¿¿ ÷àñòîòà ñòàíîâèòü
732,8 íà 100 000 íàñåëåííÿ. Çà îñòàíí³ ðîêè çíà÷íî
çá³ëüøèëîñü çàñòîñóâàííÿ ì³í³ìàëüíî ³íâàçèâ-
íèõ ìåòîäèê, òàêèõ ÿê åêñòðàêîðïîðàëüíà óäàð-
íî-õâèëüîâà ë³òîòðèïñ³ÿ (ÅÓÕË) òà óðåòåðî-
ñêîï³ÿ ç êîíòàêòíîþ ë³òîòðèïñ³ºþ; îäíàê ÏÍË
çàëèøàºòüñÿ îïåðàö³ºþ âèáîðó ñåðåä îñíîâíèõ
ìåòîäèê ë³êóâàííÿ êîíêðåìåíò³â âåëèêèõ
ðîçì³ð³â.

Ìåòà: Îö³íèòè åôåêòèâí³ñòü ïåðêóòàííî¿
íåôðîë³òîòðèïñ³¿ (ÏÍË) êàìåí³â íèðîê ðîçì³-
ðàìè á³ëüøå 50 ìì.

Ìàòåð³àëè ³ ìåòîäè: â äîñë³äæåííÿ óâ³éøëè
28 (äâàäöÿòü â³ñ³ì) õâîðèõ, ³ç íèõ äâàäöÿòü ï’ÿòü
(89,28%) ÷îëîâ³ê³â òà òðè (10,71%) æ³íêè, ç
íàÿâí³ñòþ êîíêðåìåíò³â íèðîê ðîçì³ðàìè
>50 ìì, ÿê³ ë³êóâàëèñü â ÍÂÌÊÖ ç êâ³òíÿ 2016
ïî áåðåçåíü 2020 ðîêó. Äîñë³äæóâàëèñü ïîêàç-
íèêè stone-free rate (ñòàí, â³ëüíèé â³ä êîíêðå-
ìåíò³â) òà ÷àñòîòà óñêëàäíåíü.

Ðåçóëüòàòè: Ó òðèíàäöÿòè (46,42%) âèïàä-
êàõ êîíêðåìåíòè çíàõîäèëèñü ó ïðàâ³é íèðö³ òà
ó ï’ÿòíàäöÿòè (53,57%) ó ë³â³é íèðö³. Ó äåâ’ÿò-
íàäöÿòè (67,85%) õâîðèõ íå çàëèøàëîñü ðåçè-
äóàëüíèõ êîíêðåìåíò³â, à ó äåâ’ÿòè (32,14%) ìàëè
ì³ñöå ðåçèäóàëüí³ êîíêðåìåíòè. Ó 4 ïàö³ºíò³â
(14%) áóëà ïðîâåäåíà åêñòðàêîðïîðàëüíà óäàð-
íî-õâèëüîâà ë³òîòðèïñ³ÿ, ó 5 (17%) âèïàäêàõ –
êîíòàêòíà ë³òîòðèïñ³ÿ ðåçèäóàëüíèõ êîíêðå-
ìåíò³â, ùî ì³ãðóâàëè â íèæíþ òðåòèíó ñå÷îâî-
äó. Ï³ñëÿ ïîâòîðíîãî âòðó÷àííÿ ó 5 âèïàäêàõ
(17,86%) ñïîñòåð³ãàâñÿ ñòàí, â³ëüíèé â³ä êîíê-
ðåìåíò³â. Ïîêàçíèê stone-free rate ñòàíîâèâ
85,71%. Ñåðåäíÿ òðèâàë³ñòü îïåðàòèâíîãî âòðó-
÷àííÿ ñêëàäàëà 115±24,64 õâ. Ð³âåíü ãåìîãëîá³-
íó äî - òà ï³ñëÿ îïåðàòèâíîãî âòðó÷àííÿ ñòàíî-
âèâ 142 (117–159) ã/ë òà 119 (94–132) ã/ë
â³äïîâ³äíî (ð<0,005). Òðèâàë³ñòü ãîñï³òàë³çàö³¿
ñêëàëà 5,07 (4–9) äí³â. Óñêëàäíåííÿ ñïîñòåð³-
ãàëèñü ó øåñòè õâîðèõ (21,5%). Ñòàí, â³ëüíèé â³ä
êîíêðåìåíò³â, âèçíà÷àâñÿ ÿê â³äñóòí³ñòü áóäü-
ÿêèõ ðåçèäóàëüíèõ êîíêðåìåíò³â ïðè ðåíòãåíî-
ñêîï³¿ íà 1-é äåíü ï³ñëÿ îïåðàö³¿ òà ïðè ÊÒ
÷åðåç 3 ì³ñÿö³. Ðåçèäóàëüí³ êîíêðåìåíòè ðîçì³-
ðîì ≤4 ìì òà >4 ìì ââàæàëèñü íåñóòòºâèìè òà
ñóòòºâèìè â³äïîâ³äíî.
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Âèñíîâîê. Ïåðêóòàííà íåôðîë³òîòðèïñ³ÿ º
åôåêòèâíèì òà íàä³éíèì ìåòîäîì ë³êóâàííÿ òà
ïîâèííà áóòè ìåòîäîì âèáîðó ó ë³êóâàíí³ êî-
ðàëîïîä³áíèõ êîíêðåìåíò³â íèðîê òà êîíêðå-
ìåíò³â íèðîê âåëèêèõ ðîçì³ð³â.

Êëþ÷îâ³ ñëîâà: ïåðêóòàííà íåôðîë³òîòðèï-
ñ³ÿ, ñå÷îêàì’ÿíà õâîðîáà, êîðàëîïîä³áí³ êîíêðå-
ìåíòè.


