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Phytotherapy as ancillary treatment after urinary stone lithotripsy in pediatric age

A: Small stone fragments (NSRF) may be observed after mini-invasive lithotripsy. A 3-components herbal extract drug
was tested in young patients presenting NSRE to assess efficacy, safety and tolerability.

MATERIAL AND METHODS: Patients aged 6-18 years, treated by endo-urological procedures in 5-year period, were ran-
domly divided in 2 groups. Group A received a 3-components phytotherapic composed of Herniaria hirsuta and Peumus
boldus plus water oral intake for 12 days/month in 3 months. Group B had no adjuvant phytotherapy. Group A and
B were divided in 2 subgroups, according to persistence of INSRF. Patients were evaluated after the endo-urological pro-
cedure (Time 0), at 3-months therapy (Time 1) and after 3-months follow-up (Time 2). Persistence or development of
new micro-lithiasis, adverse effects and wurological check were registered.

ResuLts: Thirty-four patients were enrolled (Group A=15, Group B=19). Two patients were excluded. In Group A, 6
patients were stone free at Time O and had no recurrence, while 7 patients (53.8%) had NSRF at Time 0, reduced
to 3 (23.0%) and to 2 (15.4%) at Time 1 and 2 respectively. In Group B, 11 patients (57.9%) presented NSRF at
Time 0, reduced to 8 (42.1%) and 7 (36.8%) at Time 1 and 2. The difference was significant (Time 1 p=0.006,
Time 2 p=0.009). No adverse effects were reported.

DiscussioN AND CONCLUSIONS:  The drug was effective in preventing new stones development and reducing significant-
ly stone fragments persisting after endo-urological lithotripsy in children, with optimal tolerability and no adverse effects.
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Introduction apparently increasing in the last few decades in devel-

oped countries, whereas lower urinary tract stones are

Urinary tract stones are not uncommon in pediatric age
patients. In western countries, renal and ureteral calculi
are mostly found in the pyelo-calyceal and ureteral sys-
tem, whereas bladder stones are observed more com-
monly in bowel augmented bladders, in not emptying
bladders or in chronically infected lower urinary tract
12, Prevalence of pyelo-calyceal and ureteral stones is

Pervenuto in Redazione Novembre 2021. Accettato per la pubblicazio-
ne Dicembre 2021

Correspondence ro: Dr. Cristina Martucci, Division of General Surgery,
Bambino Gesiv Children’s Hospital, Piazza S. Onofrio 4, 00165 Rome,
Italy (e-mail: martucci.cristina@gmail.com)

still more frequent in developing countries °. A better
ultrasonographic diagnostic technology and a more
spread use of ultrasonography in pediatric population
could be responsible for the increasing number of diag-
nosis of urinary tract stones observed nowadays in the
developed countries. Moreover, dietary factors (as mal-
nutrition or hyperproteic diet), poor water intake,
metabolic abnormalities and environmental changes, have
been postulated as influencing the urinary stone devel-
opment in children growing in different socio-econom-
ic situations %°. Pediatric urolithiasis is estimated as 1%
of overall stone disease of adults *.

Urological treatment of lower and upper urinary tract
stones has been quickly evolving in the last two decades
in children ©. Innovative mini-invasive treatments, most-
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ly extracorporeal and endourological procedures, have
been progressively proposed and adopted also in very
young children and infants 23 extracorporeal shock waves
lithotripsy (ESWL): rigid, semi-rigid and flexible uretero-
lithotripsy (ULT), retrograde intrarenal surgery (RIRS),
mini-percutaneous lithotripsy (Mini-PCNL) and last but
not least, micro-percutaneous lithotripsy (Micro-Perc)
and are now offered to pediatric patients presenting uri-
nary stone disease ®7. The progressive miniaturization of
the endourological instrumentation and a continuous
development of new technologies allow Pediatric
Urologists to avoid open surgery in almost 100% of pye-
lo-calyceal and ureteral stones in pediatric age 8.

As a consequence of stones fragmentation by endoscopic
ballistic or laser energy or by extracorporeal shock waves,
lithotripsy may not achieve a complete clearance as not
significant residual fragments (NSRF) may often remain
inside the urinary tract. NSRF are considered as small
pieces of the original stone (2 to 5 mm in diameter)
and are reported as occurring in the 10-30% of the
lithotripsy treatments both in adult and pediatric age *1°.
NSREF are usually asymptomatic and may be eliminated
spontaneously after lithotripsy, but may cause colicky
pain and urinary tract infections (UTI). Moreover, it
may be responsible for stone recurrence at short and
long term follow-up.

Complete clearance of NSRF from urinary tract is a sig-
nificant goal of stone disease treatment, especially in
pediatric patients. Recently, a new drug obtained by a
combination of extracts from three different medicinal
plants, has been proposed to reduce the risk of persis-
tent NSRF after stones endo-urological fragmentation
and of correlated UTI.

Aim of this study is to evaluate the eflicacy and safety
of this new medical herbal drug in a cohort of pediatric
patients treated by endourologic procedures for upper
tract stone disease.

Materials and Methods

The study design was performed as a prospective, ran-
domized, two-way crossover trial in pediatric age patients
who underwent endourologic procedures for upper tract
urinary stones. The study protocol was approved by the
Institutional ~ Ethical Committee of our Pediatric
Hospital. Patients treated by endourologic procedures
(ULT, RIRS, Mini-PCNL or Mini-perc) for pyelo-
calyceal stones were progressively recruited in a specific
database. Inclusion criteria were: age between 6 and 18
years; upper tract stones treated by endourologic
lithotripsy; normal renal function. Exclusion criteria
were: age under than 6 years or over 18 years; vesical
stones; open surgery for stone removal; concomitant
major clinical problems as severe neuro-psychological
damage chronic renal failure suspected or confirmed
allergy to one of the drug’s chemical components. All
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patients were evaluated immediately after lithotripsy
(Time 0) by renal and urinary tract ultrasound (US),
plain X-ray of kidneys and ureters (X-ray), urine colture,
blood laboratory tests including creatinine blood test,
electrolytes (sodium, potassium, calcium magnesium),
differential blood count, transaminase (gamma-glutamyl-
transferase and alanin-amino-tranferase), total protein,
alkaline phosphatase, prothrombine time (PT), partial
thromboplastine time (PTT). The same exams were
repeated at the end of the study, according with the
procedure. A specific informed consent was obtained by
the parents.

Patients were randomly divided in 2 groups, according
with the offered treatment:

— Group A) received oral phytotherapy with a three-
components herbal extract (Renalit-combi provided by
Bio-Stilogit Pharmaceuticals) composed of Herniaria
hirsuta (mother tincture, 40 mg), Uva ursi (dry herb,
300 mg - titrated at 60 mg of Arbutin) and Peumus
boldus (dry herb, 200 mg - titrated at 0,1 mg of
Boldine), plus standard hydropinic therapy with a high
volume of water intake (50 ml/kg/day) with frequent
bladder emptying.

— Group B) was treated only with the standard hydropinic
therapy for a 3-months period after lithotripsy.

Group A and B patients were further divided in 2 sub-
groups, according with the persistence or not of residu-
al stone fragments after endourologic lithotripsy. All
Group A patients received the 3-components phytother-
apy after lithotripsy, independently from the presence or
not of minimal residual stone fragments. No other phar-
macological treatments were adopted in both groups,
except in case of breakdown symptomatic colicky pain
or UTT episodes.

After 3 months from the study admission (Time 1),
patients repeated the urological evaluation, including US,
X-ray and blood laboratory tests with urinalysis. At the
end of the study (6 months from the study entry —
Time 2), patients were evaluated by urological interview,
US and urinalysis. Follow-up was completed by month-
ly telephone calls with regular questioning.

The following data were recorded on the database at
Time 1 and 2:

— urological evaluation, UTI, colicky pain episodes,
microscopic or macroscopic haematuria;

— NSREF persistence or clearing, stone recurrence by US
or X-ray or CT scan if needed;

— Any adverse event, spontaneously reported by the
patients or parents.

For statistical analysis of the results, Chi-square test and
Student-T test were adopted when appropriate.

Results

From January 2011 to December 2015, a total number
of 108 patients were observed and treated for symp-



Phytotherapy as ancillary treatment after urinary stone lithotripsy in pediatric age

tomatic upper tract urinary stones at the Division of
Pediatric Urology of the “Bambino Gesu” Children’s
Hospital. An overall number of 144 procedures were per-
formed, including 36 ESWL, 70 retrograde endoscopic
procedures (ULT and RIRS) and 36 percutaneous
lithotripsies (Mini-PCNL and Micro-Perc). Among this
population, 34 pediatric patients were progressively
enrolled on the present study, as they were full fitting
the inclusion criteria, and randomized in 2 groups,
according with the different therapeutic approach. Group
A included 15 patients, Group B 19 patients. Two
patients of group A, stone free after endo-urological pro-
cedures, failed to complete the phytotherapeutic proto-
col and were drop out.

Finally, the patients included in the study were:

— Group A: 13 patients, aged from 6.5 to 18 years
(median age 11.6 years), who received adjuvant phy-
totherapy;

— Group B: 19 patients, aged from 6.2 to 17.9 years
(median age 12.5 years), without any pharmacological
treatment.

The two groups were similar for age, urological treat-
ment and NSRF distribution (p=not significant). The
results regarding the 2 groups are shown on (Fig. 1).
The data on distribution of the results, according with
the different modalities of endourologic treatment, are
summarized in (Table I).

NSRF were found at Time 0 in 53.8% of Group A
patients and in 57.9% of Group B (p=not significant.).
At Time 1 and 2, the difference between the two Groups
was significant (Table I). At Time 1, NSRF were pre-
sent in 23.0% of Group A and in 42.1% of Group B
patients (p=0.009).

At Time 3 NSRF were observed in 15.4% and in 36.8%
of Groups A and B respectively (p=0.006). The distri-
bution of the minor stones residuals (NSRF) after the
different  modalities  of endo-urological  treatment
(RIRS/ULT, Micro-perc, Mini-PCNL) are shown in
(Table I), with the results of the phytotherapeutic treat-
ment at Time 1 and 2.

One case of new stone was observed at Time 2 (6
months from endo-urological lithotripsy) in a 15 year-
old female patient of Group B presenting cystinuria type
1. No new urinary caleuli were recognized in the Group
A patients at 6 months follow-up (Time 2). No increase
of number or size of the residual stone fragments was
recognized in patients of Group A. In 2 cases of Group
B patients, a limited increase of stone residuals was
observed at Time 2 (from 3 to 4 mm and from 3 to
5 mm of the maximum diameter).

No side effects were reported by patients and their par-
ents and no adverse effects were observed by urological
interview and periodic evaluation, during the pharma-
cological treatment. Blood pressure check was never

modified during the phytotherapeutic approach.

Discussion

The urological treatment of upper urinary tract stones is
still a challenging issue in pediatric age patients, although
urinary calculi are almost uncommon, representing only
1% of lithiasis in adult patients % New technologies
aimed to a more efficacious lithotripsy have been recent-
ly developed, as high energy laser or ultrasound sources
and new endo-urologic instrumentations have been intro-
duced in the last two decades. The progressive minia-
turization allows, nowadays, the use of these tools in
very young children with body weight under 10 kg. High
quality scopes are offered with very reduced calibre
access, as we have in Mini-PCNL (from 22 tol2 Fr cal-
ibre) or in Micro-perc (4.85 Fr calibre of the metallic
needle) for a mini-invasive percutaneous access 7. Very
thin semirigid or flexible ureteroscopes (8.5-7.5 Fr cali-
bre) are available with reduced calibre, ureteral sheets
and endourologic accessories usable for retrograde access
to the high urinary tract also in children 2.

The risk of stone recurrence in pediatric urinary lithia-
sis is higher than in adult patients >!3. Several reasons
have been suggested: higher incidence of metabolic and
genetic causes of the lithiasis as cystinuria and hyper-
ossaluria, frequent association with urinary tract con-
genital abnormalities as hydronephrosis, megaureter or
vesico-ureteral reflux, reduced calibre of the urinary tract
13, Moreover, the advent of miniaturized endourologic
procedures for lithotripsy and the diffuse use of ESWL
have increased, in our opinion, the possibility to have
stone residuals in the urinary tract more frequently than
open surgery stone removal °. Often, the residual frag-
ments after extracorporeal or endourologic lithotripsy are
considered not clinically significant if presenting a diam-
eter of less than 5 mm and absence of symptoms (NSRF)
91013 All these stone residuals can be expelled through
the urinary tract with no or minimal inconvenience for
the patient also in pediatric age, due to the good com-
pliance of the urinary tract walls. Nevertheless, a sig-
nificant risk of ureteral colicky pain episodes are observed
during the spilling attempts. Moreover, they may cause
UTT episodes and stone recurrence at short or long term,
especially if any concomitant lithogenetic factor is pre-
sent, as metabolic, genetic or related to a congenital
abnormality of the urinary tract. All these factors are
more frequent in paediatric age stone disease 2°.

The experience shows that it is not easy to remove, using
endoscopic basket, forceps, laser-tripsy or other endo-
scopic techniques, all the residual stone fragments that
can persist both after endourologic procedures or extra-
corporeal lithotripsy. NSRF have been found in 58% of
patients in our study, more frequently after RIRS pro-
cedures (77%).

The use of herbal extracts to treat UTI and urinary stones
is not new, as empirically adopted for several centuries
in North Africa population (especially in Morocco) with
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excellent tolerability '*. A number of plants with thera-
peutic effects have been used by traditional medicine:
Herniaria hirsuta, Herniaria glabra, Amni visnaga, Zea
mays, Opuntia ficus india, Pewmus boldus, Phyllanthus
niruri are some of the herbs used as medicinal drugs
1415 A new pharmacological herbal drug has been used
in our study, composed of a combination of active prin-
ciples derived from three plant extracts, specifically
designed for the treatment and prevention of recurrence
of urinary lithiasis and its consequences:

— Arbutin: 60 mg/dose titred from Uva wrsi (300 mg
in 10 ml syrup), with anti-inflammatory and anti-bac-
terial actions V.

— Umbelliferone, from Herniaria hirsuta (40 mg/day in
10 ml syrup), that acts as anti-cristalloid aggregation and
reduces bacterial adhesivity on the pyelo-calyceal and
ureteral urothelium!®19.

— Boldine, 100 pg/dose titred from Boldo (200 mg in
a capsule, at night), with diuretic and pro-cynetic actions
on renal and ureteral structures 2° .

This treatment, associated with high volume water intake,
was administered to the Group A patients in 12 days
per month (12 consecutive days), during a 3-months
period. In children younger than 7 years, the dose was
reduced by 50%. No adverse effects were registered and
no significant screening laboratory test modifications
were observed at the end of treatment (Time 1) and at
the end of the 3-months follow up (Time 2). No
episodes of abdominal pain or ureteral colicks pain were
reported by the patients.

The drug (Renalit-combi provided by Bio-Stilogit
Pharmaceuticals stl, Bagno a Ripoli, Florence, Italy) has
shown anti-inflammatory and anti-adhesive properties on
the upper tract urothelium, with a pro-cynetic activity
on the pyelo-ureteral musculature, gently promoting
ureteral peristalsis. The 3-components vegetal drug has
been proposed positively for the treatment and the pre-
vention of urinary micro-lithiasis. Specifically, Uva ursi
extracts are well known to act against inflammatory reac-

tions of the urinary tract ' and are currently used for
UTI episodes treatment and risk of recurrence '©V.
Herniaria hbirsuta extracts, containing Umbelliferone,
have been demonstrated to reduce calcium oxalate crys-
tallization in vitro 82! and in vivo in experimental mod-
els ¥, further reducing the adhesivity of cristalloids on
the urothelium. Boldine is the substance extracted from
Boldus peumus, a Mediterranean herb that should have
procynetic and diuretic action on kidneys and ureters,
stimulating the peristalsis of urinary tract musculature
for an active stones elimination 2. The action mecha-
nism on the urinary tract of these three-components is
not well known. The herbal extracts are referred to act
reducing the adhesivity of cristalloids and of bacteria on
the urothelial layer and stimulating ureteral contractions
and peristalsis to promote the expulsion of stone frag-
ments or of small diameter stones from the urinary tract
7. Moreover, the crystallization of calcium oxalate and
cystine is inhibited %819, No experience has been pro-
vided till now on the use of the 3-components herbal
extract drug (Renalit-combi) on paediatric and adoles-
cent patients treated by endo-urological procedures for
upper tract urinary stones. In the present study, we
demonstrated that the incidence of residual fragments
was significantly lower in the group of children who
received prophylactic use of Renalit-combi after endo-
urological stone fragmentation and persisting micro-lithi-
asis. The stone fragments decreased from 53.8% to
23.0% at the end of pharmaceutical therapy, further
reduced to 15.4% at 3-months follow-up (Table I). The
obtained results demonstrate that the positive effect of
the 3-components herbal drug was continuous during
the 3-months follow-up, with further progressive reduc-
tion of residual micro-lithiasis from Time 1 to Time 2
(Table I). No side effects, UTIs or significant pain
episodes were reported during the phyto-therapeutic
treatment and after the 3-months follow-up. No recur-
rent lithiasis was observed in the stone-free Group A
patients who received the herbal drug as prophylactic
treatment.

TaBLE I - Summary of treatments in Group A and B, according to the endourological treatment

NSRF in Group A and B patients according to the endourological treatment

Group Treatment Total Time 0 Time 1 Time 2
Patients Patients % Patients % Patients %
A RIRS/ULT 6 4 66.6 2 33.3 1 16.06
Micro-Perc 3 1 33.3 1 33.3 1 33.3
MINI-PCNL 4 2 50.0 1 25.0 0 0
Total 13 7 53.8 3 23.0 2 15.4
B RIRS/ULT 9 7 77.7 5 55.5 5 55.5
Micro-Perc 4 1 25.0 1 25.0 1 25.0
MINI-PCNL 6 3 50.0 2 33.3 1 16.6*
Total 19 11 57.9 8 42.1 7 36.8

*1 newly developed stone (cystine)
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Flowchart of the study results

(Total Patients
34
Group A Group B
15 — 2 drop out
13 19

NSRF NO YES VA NO YES % P
Time 0 6 7/ 53.8 8 11 57.9 n.s.
Time 1 10 3 23.0 11 8 42.1 0.009
Time 2 11 ) 15.4 12 ol 36.8 0.006

* 1 newly developed stone

Fig. 1: Patients aged 6-18 years treated by endourological procedures for upper tract urinary stones with (Group A) and without (Group

B) phytotherapy.

In a recent systemic review on 16 randomized controlled
trials, Authors concluded that herbal medicines were in
general effective to induce stone size reduction and clear-
ance, significantly better than placebo 2. Moreover, herbal
remedies were in general devoid of side effects. Citrate
treatment seems to be more effective than phytotherapy
in decreasing the size of existing urinary caleuli and in
decreasing the urinary excretion rate of uric acid 2!
Nevertheless, citrate have appeared to induce gastroin-
testinal disturbance in a fraction of patients, while herbal
medicine treatments have shown no adverse effects.

In conclusion, point of weakness of the present study
may be that the results are coming from a single cen-
tre experience on an innovative and not standardized
treatment.

The drug dosage was empirically determined. The num-
ber of enrolled patients was limited and the randomiza-
tion was not blind. The strength of the study is based
on the homogeneity of the 2 groups of enrolled patients
for age, stones dimensions and endo-urological treatment.
Moreover, to our knowledge, this is the first study on
the use of phytotherapy as ancillary treatment for pre-
venting recurrent stones after endoscopic of upper tract
lithotripsy. Finally, we demonstrated the high efficacy of
the treatment with a 3-components herbal extracts drug
to reduce significantly the number of residual micro-
lithiasis after endo-urological lithotripsy. No adverse

effects, UTTs or pain episodes were observed during the
treatment and the follow-up.

Although further randomized controlled trials are wel-
comed, the originality of the study is focused on the
demonstrated significant efficacy and high tolerability of
the proposed phytotherapeutic approach, which has been
tested on a group of patients in pediatric and pubertal
age.

Conclusion

Phytotherapy may be considered as complementary ther-
apy for paediatric patients after urinary stone lithotrip-
sy. No side effects were reported by patients and their
parents, but further studies, with wider population,

should be conducted.

Riassunto

Scoro DELLO STUDIO: Calcolosi renale di modesta entita
si pud osservare in alcuni pazienti sottoposti a litotrissia
mini-invasiva. Lo scopo dello studio ¢ valutare Ieffica-
cia, la sicurezza e la tollerabilita di un estratto di base
vegetale in questi pazienti.

MATERIALL E METODIL: Pazienti di etd compresa tra 6 e
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18 anni, trattati per via endoscopica per calcolosi rena-
le, sono stati divisi in 2 gruppi: il gruppo A ha ricevu-
to un integratore composto da Herniaria hirsuta e
Peumus boldus per 12 giorni al mese per 3 mesi; il
gruppo B non ha assunto alcuna terapia adiuvante. Nei
pazienti veniva, quindi, valutata la persistenza di calco-
losi renale immediatamente dopo la procedura endo-uro-
logica (Tempo 0), dopo 3 mesi di terapia (Tempo 1) e
dopo 3 mesi di follow-up (Tempo 2). Venivano ripor-
tati, quindi, persistenza o sviluppo di microlitiasi ed
eventuali effetti collaterali.

RisuLtaTE: Trentaquattro pazienti sono stati arruolati (15
per il Gruppo A e 19 per il Gruppo B); due pazienti
sono stati esclusi. Nel gruppo A, 6 (46.2%) pazienti era-
no liberi da microlitiasi al Tempo 0 ¢ non hanno mostra-
to recidive, mentre 7 pazienti (53.8%) ne mostravano al
Tempo 0, ridotti a 3 (23%) e 2 (15.4%) rispettivamente
al Tempo 1 e 2.

Nel gruppo B, 11 pazienti (57.9%) mostrava microlitiasi
al Tempo 0, ridotto a 8 (42.1%) e 7 (36.8%) rispetti-
vamente al Tempo 1 e 2. La differenza tra i due grup-
pi ¢ statisticamente significative (Tempo 1 p=0.006;
Tempo 2 p=0.009). Non ¢ stato riportato alcun evento
avverso.

DiscussioNE E CONCLUSIONE: La fitoterapia si dimostra
un ausilio efficace nel ridurre il rischio di sviluppo di
microlitiasi dopo litotrissia endoscopica in eta pediatri-
ca, con buona tollerabilitd e nessun effetto collaterale.

References

1. Smaldone MC, Docimo SG, Ost MC: Contemporary surgical
management of pediatric urolithiasis. Urol Clin North Am, 2010;
37(2):253-67.

2. Granberg CF, Baker LA: Urolithiasis in children: Surgical
approach. Pediatr Clin North Am, 2012; 59(4):897-908.

3. Salerno A, Nappo SG, Matarazzo E, De Dominicis M, Caione
P: Treatment of pediatric renal stones in a Western country: A chang-
ing pattern. Pediatric Surg, 2013; 48(4):835-39.

4. Saxena A, Sharma RK: Nutritional aspect of nephrolithiasis.
Indian ] Urol, 2010; 26(4):523-30.

5. Taylor EN, Stampfer MJ, Cuthan GC: Dietary factors and the
risk of incident kidney stones in men: New insights after 14 years of
Jfollow-up. ] Am Soc Nephrol, 2004; 15(12):3225-232.

6. Caione P, Matarazzo E, Battaglia S: Stone treatment in children:
Where we are today? Arch Ital Urol Androl, 2010; 82(1):45-48.

7. Ilic P, Djordjevic M, Kojovic V, Dzambasanovic S: Laser
lithotripsy in the treatment of renal stones in children. A single-center
experience.

318 Ann. Ital. Chir., 93, 3, 2022

8. Caione P, Collura G, Innocenzi M, De Dominicis M, Gerocarni
Nappo S, Capozza N: Percutaneous endoscopic treatrment for urinary
stones in pediatric patients: Where we are now. Transl Pediatr, 2016;

5(4):266-74.
9. Raza A, Turna B, Smith G, Moussa S, Tolley DA: 85.

10. D’Addessi A, Bongiovanni L, Racioppi M, Sacco E, Bassi P: Is
extracorporeal shock wave lithotripsy in pediatrics a safe procedure? |
Pediatr Surg, 2008; 43(4):591-96.

11. Caione P, De Dominicis M, Collura G, Matarazzo E, Nappo
SG, Capozza N: Microperc for pediatric nephrolithiasis: Technique in
valdivia-modified position. Eur ] Pediatr Surg, 2015; 25(1):94-99.

12. Unsal A, Resorlu B: Retrograde intrarenal surgery in infants and
preschool-age children. ] Pediatr Surg. 2011; 46(11):2195-199.

13. Desai M: Endoscopic management of stones in children. Curr Opin
Urol, 2005; 15(2):107-12.

14. Meiouet F, El Kabbaj S, Daudon M: In vitro study of the litholys-
ic effects of herbal extracts on cystine urinary calculi. Prog Urol, 2011;
21(1):40-47.

15. Bhattaram VA, Graefe U, Kohlert C, Veit M, Derendorf H:
Pharmacokinetics and bioavailability of herbal medicinal products.
Phytomedicine, 2002; 9 Suppl 3:1-33.

16. Avorn J, Monane M, Gurwitz JH, Glynn R]J, Choodnovskiy I,
Lipsitz LA: Reduction of bacteriuria and pyuria after ingestion of cran-
berry juice. JAMA, 1994; 271(10):751-54.

17. Schindler G, Patzak U, Brinkhaus B, et al.: Urinary excretion
and metabolism of arbutin after oral administration of arctostaphylos
uvae ursi extract as film-coated tablets and aqueous solution in healthy
humans. ] Clin Pharmacol, 2002; 42(8):920-27.

18. Atmani F, Khan SR: Effects of an extract from herniaria hirsu-
ta on calcium oxalate crystallization in vitro. BJU Int, 2000;
85(6):621-25.

19. Atmani F, Slimani Y, Mimouni M, Hacht B: Prophylaxis of cal-
cium oxalate stones by herniaria hirsuta on experimentally induced
nephrolithiasis in rars. BJU Int, 2003; 92(1):137-40.

20. Ivorra MD, Valiente M, Martinez S, et al.: 8-NH2-boldine, an
antagonist of alphalA and alphalB adrenoceptors without affinity for
the alphalD subtype: Structural requirements for aporphines at alphal-
adrenoceptor subtypes. Planta Med, 2005; 71(10):897-03.

21. Cai T, Gallelli L, Meacci F, et al.: The efficacy of umbelliferone,
arbutin, and N-acetylcysteine to prevent microbial colonization and
biofilm development on urinary catheter surface: Results from a pre-
liminary study. ] Pathog, 2016; 2016:1590952.

22. Monti E, Trinchieri A, Magri V, Cleves A, Petletti G: Herbal
medicines for urinary stone treatment. A systematic review, Arch Ital

Urol Androl, 2016; 88(1):38-46.





