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Investigation of Factors Affecting the Stone-Free Rate in Elderly Patients with
Urinary Stones After Shock Wave Lithotripsy
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Faktorlerin Arastirilmast

ABSTRACT

Aim: Urinary stone disease is an important disease seen in all age groups, including elderly
patients. It can cause kidney failure and urinary infection problems. Shock wave therapy,
which is the minimal invasive among the different treatment alternatives, is preferred for
kidney and proximal ureteral stones smaller than 2 cm. Studies on the efficacy and safety of
this treatment in elderly patients are limited. This study aimed to investigate the factors
affecting the stone-free rate (SFR) in elderly patients with urinary stones after shock wave
lithotripsy.

Material and Methods: The data of 120 patients in the Urology department of Duzce
University Faculty of Medicine between 2010 and 2018 over 65 years old who underwent
extracorporeal shock wave lithotripsy (ESWL) for urinary system stone disease were evaluated
retrospectively. The data obtained from these patients included sex, age, location of the stone
(upper, middle, or lower calyx, renal pelvis, ureter), number of shock waves, stone size, and
the need for the auxiliary procedure were analyzed.

Results: Of the 120 patients, 82 (68.3%) were male and 38 (31.7%) were female. Comorbidity
was present in 49 patients. An overall SFR of 65.8% (n=79) was found. The highest SFR was
found in middle calyx stones with 79.3% (23 of the 29 patients). Post-ESWL auxiliary
procedures were needed in 36 (30%) patients. Two patients developed subcapsular renal
hematoma and pyelonephritis.

Conclusion: ESWL is an appropriate even the first option for elder male with favorable stone
size. Furthermore, ESWL caused acceptable morbidity in older patients.

Keywords: comorbidities; elderly; extracorporeal shock wave lithotripsy; urolithiasis.
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Amag: Uriner tas hastaligi, yash hastalar da dahil olmak iizere tiim yas gruplarinda goriilen
onemli bir hastaliktir. Bobrek yetmezligi ve idrar yolu enfeksiyonu sorunlaria neden olabilir.
Farkli tedavi alternatifleri arasinda minimal invaziv olan sok dalga tedavisi bobrek ve
proksimal tireter taslarinda 2 cm'den kiigiik olanlarda tercih edilmektedir. Yasl hastalarda bu
tedavinin etkinligi ve giivenligi ile ilgili ¢aligmalar sinirhidir. Bu ¢alismada, iiriner taslari olan
yash hastalarda gok dalga litotripsi sonrasi tagsizlik oranini (stone-free rate, SFR) etkileyen
faktorlerin arastirilmasi amaglanmustir.

Gereg ve Yontemler: 2010 ve 2018 yillar1 arasinda Diizce Universitesi Tip Fakiiltesi Uroloji
Anabilim Dali'nda triner sistem tas hastaligi nedeniyle ekstrakorporeal sok dalga litotripsi
(extracorporeal shock wave lithotripsy, ESWL) uygulanan 65 yas tistii 120 hastanin verileri
retrospektif olarak degerlendirildi. Bu hastalardan elde edilen cinsiyet, yas, tasin bulundugu
yer (Ust, orta veya alt kaliks, renal pelvis, tireter), sok dalgalarinin sayisi, tag boyutu ve
yardimci prosediire duyulan ihtiyaci igeren veriler analiz edildi.

Bulgular: 120 hastanin 82'si (%68,3) erkek, 38'i (%31,7) kadindi. 49 hastada komorbidite
mevcuttu. Toplam SFR %65,8 (n=79) olarak bulundu. En yiiksek SFR %79,3 (29 hastanin
23'1) ile orta kaliks taslarinda bulundu. 36 (%30) hastada ESWL sonras1 yardime1 prosediirlere
ihtiyag duyuldu. Iki hastada subkapsiiler renal hematom ve piyelonefrit gelisti.

Sonu¢: ESWL, uygun tas boyutuna sahip yash erkekler i¢in bile ilk segenektir. Ayrica, ESWL
yasli hastalarda kabul edilebilir morbiditeye neden olmustur.

Anahtar kelimeler: komorbidite; yasli; ekstrakorporal sok dalga tedavisi; urolitiyazis.
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INTRODUCTION

Urinary system stone disease is an important disease
whose incidence has increased significantly in recent years
and is thought to affect approximately 11% of the world
population (1). Urinary system stone disease can be seen
in different age groups, including the elderly patients (2).
It is predicted that the number of individuals over the age
of 65 will double in 2050. The ratio of urinary stone
disease in elderly patients will increase in proportion to
this number (3). The handicap of elderly individuals is that
they are more fragile due to comorbidity and are prone to
physical and psychological weakness (4). Although
urinary system stone disease mainly affects adults aged
20-60 years old, elderly patients over the age of >65
constitute 10% to 20% of all stone patients (5-7). Elderly
patients have an increased risk of kidney stone formation
due to slowing metabolism, taking drugs and vitamin
supplements that change their metabolic profiles, and
decreasing water consumption (8).

Medical expulsive therapy (MET) is recommended for
patients presenting with stones smaller than 5 mm in size
with oral fluid intake and non-steroidal anti-inflammatory
drugs (NSAIDs). Calcium channel blockers or
a-adrenergic antagonists that provide ureteral smooth
muscle relaxation are added to the treatment. However,
compared with younger patients, elderly patients with
stones are more likely to fail MET therapy and require
surgical intervention (9).

There are different alternatives in the treatment of urinary
system stone disease, and the scale of the treatment ranges
from minimally invasive methods to invasive methods.
Percutaneous nephrolithotomy is the standard treatment
for patients with kidney stones >2 cm, while ureteroscopy
or extracorporeal shock wave lithotripsy (ESWL) is
recommended for smaller stones (10). Each treatment
alternative has its advantages and disadvantages,
especially in the elderly population. ESWL is the preferred
method, especially in renal and ureteral stones smaller than
2 cm (11). While the current stone treatment guidelines
guide in managing adult patients, they are not very clear in
elderly patients (12). Data on the efficacy of ESWL
treatment in elderly patients with stones are limited in the
literature. We aimed to research the factors related to the
stone-free rate (SFR) in elderly patients with urinary
stones after shock wave lithotripsy.

MATERIAL AND METHODS

In this study, the records of 120 patients over 65 years old
who received ESWL treatment in the Urology department
of Duzce University Faculty of Medicine between 2010
and 2018 were retrospectively reviewed. During this
period, 1706 patients underwent ESWL and 7% were over
65 years old. Medical history, physical examination,
urinalysis, urine culture and creatinine values of the
patients were recorded. The data obtained from these
patients included sex, age, location of the stone (ureter,
lower calyx, middle calyx, upper calyx or renal pelvis),
number of shock waves, size of the stone, and the need for
the auxiliary procedure were analyzed.

The stones of the patients were evaluated with intravenous
pyelography (IVVP) or computed tomography (CT) of the
abdomen. All patients were required to have stones of less
than 20 millimeters in the kidney or proximal ureter,
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radiopaque on X-ray imaging, and no contraindications for
ESWL. Patients with suspected ureteral stenosis,
coagulopathies and dysfunctional kidneys were excluded
from the study.

Comorbidities of the patients were recorded.
Anticoagulant drugs of the patients were discontinued
seven days before and 60 mg of enoxaparin sodium was
started. The same protocol was applied to all patients with
anticoagulant medication. Half an hour before the
procedure, i.m. 75 mg of diclofenac sodium was
administered to all patients for analgesia. PCK
Stonelith-V3 brand ESWL device was applied to all
patients in each session. The average number of shocks
applied per stone in one session was 2800+500; the
average voltage was 18.4+1.2 kV. One week after each
ESWL session, the form of the stone was evaluated by
direct X-ray or ultrasound. The absence of any stones or
presence of <4 mm fragments was considered stone-free,
which means ESWL success and the presence of >4 mm
fragments of stone were considered ESWL failure.
Re-treatment was performed if >4 mm fragments of stone
were observed. If there was no response after repetitive
sessions, the case was considered as ESWL failure.
Follow-up was done by kidney, ureter, and bladder X-ray
and renal ultrasound every week until ESWL success. All
data were collected and analyzed after the 2-month.

The study protocol was approved by the institutional ethics
committee, Non-interventional Clinical Research Ethics
Committee of Duzce University (06.10.2015, 51).
Statistical Analysis

Normality —assumption was examined with the
Kolmogorov-Smirnov test. Comparisons of continuous
variables between groups were done with the Independent
samples t-test or Mann-Whitney U test, according to the
normality assumption. Categorical data were analyzed
with Pearson chi-square or Fisher's exact test, as
appropriate. Descriptive  statistics were given as
meantstandard deviation or median, interquartile range,
and minimum-maximum values for numerical variables,
while categorical variables were presented as number and
percentage. IBM SPSS v.22 statistical package was used
for statistical analyses and a p-value of 0.05 was
considered as statistical significance level.

RESULTS

A total of 120 patients over 65 years of age were
included in this study. The mean age of the patients was
66.77+2.04 years, with a maximum of 79 years. Of
the 120 patients, 82 (68.3%) were male and 38 (31.7%)
were female. All patients had only one stone. A total
of 46 (38.3%) patients had past histories of urolithiasis.
Total of 56 comorbidities following were present in 49
patients; arterial hypertension (HT) in 32 (26.7%),
diabetes mellitus (DM) in 15 (12.5%), coronary artery
disease (CAD) in 5 (4.2%), and the other comorbidities in
4 (3.3%) were recorded. The details of the patients are
summarized in Table 1.

The mean length of the stone sizes was 10.174+3.38 mm,
and the longest stone size was 21 mm. A SFR of
65.8% (n=79) was found. The highest SFR with a rate of
79.3% (23 of the 29 patients) was found in middle calyx
stones (Table 2).
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A comparison of demographic and clinical characteristics
of the patients with and without successful treatment
was given in Table 3. There was no statistically
significant difference in SFR of the patients, in terms of
gender (p=0.684), comorbidity (p=0.495), smoking (p=0.659),
stone history (p=0.911), family history (p=0.763),
creatinine level of >1.2 (p=0.683), stone side (p=0.760)
and stone location (p=0.228).

While there was no statistically significant difference was
found between the patients with successful and
unsuccessful treatment in terms of age (p=0.284) and
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ureterorenoscopy was performed in 2 patients due to
ureteral obstruction.

Subcapsular  renal hematoma and pyelonephritis
developed in 2 patients in terms of major complications.
The patients were hospitalized and no surgical intervention
was needed in follow-up.

Table 3. Comparison of stone free rates according to the
demographic and clinical characteristics of the patients

creatinine level (p=0.874), stone size (p=0.022) _and the Characteristics n SFR p
number of ESWL sequences (p=0.008) were higher in o
. . Gender, n (%)
patients with unsuccessful treatment (Table 4). Male 82 53 (64.6)
Auxiliary procedures were needed in 36 (30%) of the Female 38 26 (68.4) 0.684
patients in this study. Ureterorenoscopy was performed in Comorbidity, n (%)
23 (63.9%) patients, percutaneous nephrolithotomy was No 71 45 (63.4) 0.495
performed in 9 (25%) and double J stent was placed Yes 49 34 (69.4) ’
in 4 (11.1%) patients. Despite successful ESWL treatment, DM, ”N(%) 105 69 (65.7)
a double J stent was placed in 2 patients and 0 :
P P Yes 15 10 (66.7) 0.942
HT, n (%)
No 88 58 (65.9)
o _ Yes 32 21 (65.6) 0977
Tablel. Characteristics of the patients and the stone (n=120) CAD, n (%)
Age (years), mean+SD (min-max) 66.77+2.04 (65-79) No 115 77 (67.0) 0.337
Gender, n (%) Yes 5 2 (40.0)
' Other, n (%)
Male 82 (68.3) N 116 75 (64.7
Female 38 (31.7) Y° p h (106 ) 0.298
Comorbidities, n (%) ves (100)
HT 32 (26.7) Smoking, n (%)
DM 15 (12.5) No 85 57.(67.1) 0.659
CAD 5(4.2) Yes 35 22 (62.9)
Other 4(3.3) Stone history, n (%)
_ ' No 74 49 (66.2)
Smoking, n (%) 35 (29.2) Yes 46 30 (65.2) 0.911
Stone history, n (%) 46 (38.3) Family History, n (%)

S . No 104 69 (66.3) 0.763
Family history, n (%) 16 (13.3) Yes 16 10 (62.5) :
Creatinine >1.2, n (%) 29 (24.2) Creatinine, n (%)

Side, n (%) <12 9l 59(64.8) 0.683
Left 65 (54.2) >1.2 29 20 (69.0)
. ' Side, n (%)
Right 55(458) Left 65 42 (64.6)
Location, n (%) - ' 0.760
Upper 6 (5.0) Right 55 37 (67.3)
) i 0,
Middle 29 (24.2) Location, n (%)
Lower 20 (16.7) Upper 6 8 (50.0)
Pelvis 17 (14.2) Middle 29 23 (79.3)
Proximal 18 ( 40'0) Lower 20 15 (75.0) 0.228
. ) ' Pelvis 17 9 (52.9)
Stone size (mm), mean+SD (min-max)  10.17+3.38 (4-21) Proximal 48 29 (60.4)

HT: hypertension, DM: diabetes mellitus, CAD: coroner artery disease, SD:
standard deviation

Table 2. The relationship between stone location and
stone-free rate, n (%)

Stone location Total Stone-free rate
Upper calyx 6 (5.0%) 3 (50.0%)
Middle calyx 29 (24.2%) 23 (79.3%)
Lower calyx 20 (16.7%) 15 (75.0%)
Kidney pelvis 17 (%14.2) 9 (%52.9)
Proximal ureter 48 (%40.0) 29 (%60.4)
Total 120 (%100) 79 (%65.8)

SFR: stone free rate, HT: hypertension, DM: diabetes mellitus, CAD: coroner artery
disease

Table 4. Comparison of age, creatinine, stone size and
number of ESWL sequence of the patients with and
without successful treatment

SFR (-) (n=41) SFR (+) (n=79) p

Age (years) 66.49+1.52 6691227  0.284
Creatinine (mg/dL) 0.91+0.28 0.92+0.33 0.874
Stone size (mm) 11.15+3.13 9.66+3.42 0.022
Number of ESWL 3(3)[1-8] 2(1)[1-8]  0.008

SFR: stone free rate, ESWL.: extracorporeal shock wave lithotripsy
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DISCUSSION

Since ESWL is a less invasive procedure and usually does
not require anesthesia, it has been considered a suitable
treatment alternative for elderly patients (1). In many
studies, the incidence of urolithiasis in elderly patients has
been reported to be between 7.1 and 23.1% (13,14). Elderly
patients constituted 7% of all patients who underwent
ESWL in our study. In the study of Polat et al. (13) this
rate was found to be 13.6%. Ureteral stone location in this
study had the worst SFR, but kidney stones had
satisfactory SFR. When the SFR success was evaluated
according to the stone localization, the highest success was
obtained in the middle calyx stone group (79.3%), and the
lowest success was obtained in the upper calyx stones (50%)
in the present study. In some studies, SFR after ESWL
treatment was higher in younger patients than older patients.
An early report evaluating prognostic factors for treatment
outcome of kidney stones found that patients over 60 years
of age had the lowest SFR of all age groups (15). It was
thought that the reason for this might be physiological
changes due to senility with a decrease in renal parenchyma
thickness and in GFR (14). In some studies, SFR rates after
ESWL applied in elderly patients have been reported
between 52.1% and 63.5% (16,17). In our study, this rate
was 65.8% and correlated with these results (10,11).
When the factors related to SFR such as age, creatinine
value, stone size and the number of sessions were
compared, the effect of stone size and the number of
sessions on SFR was statistically significant. In the study
of Abdel-Khalek et al. (18) stone site, stone size and the
existence of a ureteral stent had a significant effect on the
success rate. In their study, 28 (3%) patients required
auxiliary procedures to relieve obstruction and remove
residual fragments. Auxiliary procedures were needed in
36 (30%) of the patients after ESWL in our study. This
difference is due to the wide age scale (range 5 to 75 years)
of the patients in the study of Abdel-Khalek et al. (18).
No procedure was interrupted due to any serious major
complications. Mild subcapsular hematoma and pyelonephritis
were detected in two patients. They were hospitalized and
followed up with appropriate treatment and discharged
without any problems. In a study by Polat et al. (13),
subcapsular hematoma was found in 3 (1.2%) patients and
pyelonephritis was found in one (0.4%) patient. Comorbidity
was high in this age group expectedly. HT (26.7%), DM
(12.5%) and CAD (4.2%) were the most common diseases.
In the study of Lamacchia et al. (1), comorbidity rates
including HT (66.7%), CAD (24%) and DM (18%) were
found to be higher. The difference is due to the fact that
the patients in this study were over 70 years of age. The
relatively small number of patients and the retrospective
design are the main limitations of this study. However, it
should be considered that elderly patients receiving ESWL
treatment constitutes a small part of the population.

CONCLUSION

In conclusion, stone size and the number of sessions was
statistically significant on SFR in elderly patients. ESWL
treatment should be considered an appropriate even the
first option for elder male with favorable stone size in
kidney and proximal ureteral stones. Furthermore, ESWL
caused acceptable morbidity and high efficacy in older
patients.
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