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Background: Most treatments for childhood urolithiasis are preventive, and conservative
management such as chemical dissolution has its limitations. As a result, open surgery is
still required in childhood lithiasis. With lithotripsy, repeated sessions are often required, a
uretral stent may be required and the shock wave may damage the renal parenchyma,
particularly when nephrocalcinosis is present. Some authors have reported the
disappearance of radiological-proven calculi in adult patients in association with the use
of nontoxic terpenes, the essential oils contained in the roots, seeds and leaves of various
plants. Patients & methods: From January 2001 to November 2004, 6 patients (5 males
and 1 female) with ultrasonographically proven renal or uretral stones were enrolled in a
clinical study investigating the possibility of using terpene oily capsules in the management
of childhood urolithiasis. A total of 4 children had hypercalciuria and 2 had hyperoxaluria
and distal renal tubular acidosis. Their ages ranged from 10 months to 5 years. They
received traditional treatments for the underlying metabolic abnormalities, such as
hypocalciuric diuretics for hypercalciuria. Aim: To provide children with sonographically
proven urolithiasis, a stone-free state by the addition of essential oil capsules of the
terpenic type to traditional preventive therapies. They received these therapies for a
period ranging from 10 days to 12 weeks. Results: All patients achieved a stone-free state
without the occurrence of any adverse effects. Conclusion: Terpenes may be of benefit in
the management of childhood urolithiasis. A study enrolling a larger number of patients
investigating the efficacy of these terpenes in the management of childhood urolithiasis is
recommended as the small number of patients in this study preclude a definite conclusion.
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Most therapies for the treatment of childhood
urolithiasis are preventive. Chemical dissolution
of urinary stones has its limits. Cystine and uric
acid stones can be dissolved chemically, while cal-
cium stones, the most common type cannot. Sur-
gery and lithotripsy are still required in childhood
urolithiasis [1]. The development of percutaneous
endoscopic surgery in 1976 [21, and extracorpor-
eal shock wave lithotripsy (ESWL) in 1980 (3] has
revolutionized the surgical management of uri-
nary stones in adults. The lower incidence of uri-
nary stones in children compared with adults, the
fear of injury to the developing kidney and the
size of instrument designed for adults, have all
contributed to a delay in adapting these tech-
niques for children. Furthermore, childhood uro-
lithiasis is generally attributed to metabolic
disorders such as hypercalciuria and hyperoxalu-
ria that are associated with recurrence and/or the
progression to nephrocalcinosis [4,5]. Surgery and
lithotripsy have no effect on these underlying
metabolic disorders — neither prevents the recur-
rence of stone disease nor the progression to
nephrocalcinosis. Physicians managing children
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with stones must be conservative with these new
techniques and be able to use a variety of meth-
ods to provide the most appropriate therapy for a
particular situation [6].

Traditional treatments for children with uro-
lithiasis and underlying metabolic abnormalities
include a low sodium diet and anticalciuric diu-
retics such as thiaziades and amiloride in the case
of hypercalciuria (7-9], pyridoxine and medications
known to inhibit calcium oxalate aggregation or
increase urinary crystallization inhibitors such as
magnesium, citrate and phosphate in cases of
hyperoxaluria [10-15], and correction of acidosis
with alkali in distal renal tubular acidosis (RTA)
(16]. Analgesics and antispasmodics are also used
when needed [1]. Essential oil preparations of ter-
penic type, consisting of pinene (31%), camphene
(15%), borneol (10%), anethol (4%), fenchone
(4%) and cineol (3%), have been reported to have
a useful effect in the management of adult urolih-
iasis [17,18]. Urinex (Pharco Co.) and Rowatinex®
(Rowa® Pharmaceuticals Ltd.) are the two essen-
tial oil preparations available here, and have the
same composition.
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Patients & methods

From January 2001 to November 2004, 6
patients (5 males and 1 female) with ultrasono-
graphically proven renal or uretral stones were
enrolled in a clinical study investigating the
possibility of using terpene oily capsules in the
management of childhood urolithiasis. None of
the patients had an immediate indication for
surgery such as intractable pain, severe obstruc-
tion or persistent urinary infection. Signed con-
sent was obtained from parents/guardians prior
to enrollment and the study was approved by
the Scientific Committee of the University
Hospital in Al-Kadhimiyia (Baghdad, Iraq).

In total, five patients had hypercalciuria,
defined as a urinary calcium excretion of
greater than 4 mg/kg/day (19,201, and two had
hyperoxaluria, defined as urinary oxalate excre-
tion over 3 mg/kg/day and 50 mg/1.73/m?/day
(4,21,22], and distal RTA. The diagnosis of distal
RTA was based on the association of nephrocal-
cinosis, acidosis and hypokalemia. The remain-
ing four patients underwent 24 h urinary
examination of calcium, urica and oxalate
excretion, cyanide niroprusside and monospot
test for cystinuria and serum calcium. Patient
age ranged from 10 months to 5 years. All
patients received traditional treatments for the
underlying metabolic abnormalities.

Aim of the study

The aim of the study was to provide children
with sonographically proven urolithiasis, a stone-
free state by the addition of essential oil capsules
of the terpenic type to traditional preventive
therapies. Patients received these therapies for a
period ranging from 10 days to 12 weeks.

Patient 1

A male boy with heavy hypercalciuria (24 h uri-
nary calcium excretion: 245 mg, 27 mg/kg/24 h)
developed two episodes of renal stones; at the age
of 10 months (5 mm right pelvic stone), and
again at 15 months of age (3 mm right pelvic
stone) as he didnt comply with hypocalciuric
diuretics hydrochlorthiaziade and amiloride
administered as moduretic (hydrochrothiazide
25 mg, amiloride HCI 2.5 mg) a quarter tablet
daily. Both episodes presented with colic, exces-
sive irritability and hematuria. During both epi-
sodes, the patient received terpene capsules for
10 days (gelatin oily capsules were divided and
their content expressed and administered with
sugar). During the first week, antispasmodics
were required to control pain.

Patient 2
Patient 2 developed nine episodes of renal stone
disease. The first episode, at the age of 18
months (8 mm stone in the left pole of the right
kidney), was treated surgically 6 months later
without determining the underlying metabolic
abnormality as the stone persisted with signifi-
cant symptoms of colic and hematuria. The only
prophylactic measure undertaken after opera-
tion was increased fluid intake. The second epi-
sode occurred at the age of 3 years and oxalate
excretion was above normal in 24 h urinary
excretion test. During the next 3 years, another
seven episodes of renal stone disease occurred, with
stones ranging from 4-10 mm in diameter. The
patient received pyridoxine 100 mg daily in an
attempt to reduce oxalate excretion. Citrate proph-
ylaxis was not possible as its administration was
refused after only 1 week. Therefore magnesium
citrate in alternation with phosphate was adminis-
tered in replacement. During the sixth episode,
24 h urinary examination revealed both hyper-
oxaluria (60 mg/24 h, 3 mg/kg/day) and hypercal-
ciuria (189 mg/24 h, 9.45 mg/kg/day). Moduretic
half tablet daily was instituted instead pyridoxine
which didnt reduce oxalate excretion. During all
the stone episodes, the patient received terpene
capsules twice daily. Treatment was monitored by
renal ultrasound every 2 weeks.

Patient 3

Patient 3, a 6-year old male, presented with renal
colic and hematuria. Renal ultrasound showed
lcm stone at the lower third of the left ureter
associated with moderate hydroureteronephrosis
of the left kidney and normal right kidney. Intra-
venous urography showed the confirmed these
ultrasound findings. A 24 h urinary examination
of calcium, uric acid and oxalate revealed hyper-
calciuria (168 mg/24 h, 6.5 mg/kg/day). He was
treated with a moduretic half tablet daily and
terpene capsules three times daily.

Patient 4

Patient 4, a 3-year old female, presented with
colic of 1 week duration. Renal ultrasound
showed an 11mm stone within the left renal pel-
vis causing fullness of the pelvicalyceal system
and was confirmed by x-ray. Results of 24 h uri-
nary calcium excretion were 13.2 mg/kg/day.
Serum calcium and urinary excretion of oxalate
and uric acid were within normal, establishing
the diagnosis of idiopathic hypercalciuria. The
patient was treated with hypocalciuric diuretic
and terpene capsules three times a day.
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Patient 5

A male patient aged 39 months was diagnosed as
having hereditary distal RTA at the age of 1 year
due to the association of nephrocalcinosis, acidosis
hypokalemia and polyuria. Prior to the start of
treatment, laboratory investigations showed blood
pH 7.26, plasma bicarbonate of 10.6 mmol/l,
PCO, 24.5 mmHg, serum potassium 2.3 mmol/l,
serum chloride 110 mmol/l, serum creatinine
0.6 mg/dl, blood urea 20 mg/dl, urine pH 6,
urine-specific gravity 1012, urinalysis was other-
wise normal. Renal ultrasound showed bilateral
nephrocalcinosis  (tiny densities, ~calcifications
throughout both kidneys). The patient was treated
with alkali and potassium supplementation. Acido-
sis was corrected and the bicarbonate level was
maintained at 18 mmol/l aswell as hypokalemia.
The patient presented with colic and haematuria.
Renal ultrasound showed a 5 mm stone in the right
renal pelvis that was not present in previous ultra-
sound examinations, while the degree of nephrocal-
cinosis remained unchanged. The patient received
1 terpene capsule in the morning in addition to the
traditional treatment of distal RTA.

Patient 6

A 26-month old boy presented with colic and
hematuria of 1 week duration. Renal ultra-
sound showed an 8mm stone in the right lower
pole calyx associated with mild pelvicalyceal
dilatation. A 24 h urine examination showed
hypercalciuria 124 mg/24 h (12.4 mg/kg/day),
normal serum calcium established the diagnosis
of idiopathic hypercalciuria. In addition to
moduretic half tablet daily, the patient also
received essential oil capsules twice daily.

Results

Patient 1

Relief of colic occurred within the first week of
therapy during both episodes. Renal ultrasound
demonstrated the disappearance of stone in
both episodes at 2 weeks after the start of ther-
apy. During the two treatment periods, no
undue symptoms were observed apart from
mild loosening of stools.

Patient 2

It was possible to achieve a stone-free state in nine
stones without the occurrence of any adverse
effect (Table 1).

Patient 3
After 4 weeks of treatment, patient 3 developed
an attack of hematuria followed by a relief of

symptoms and renal ultrasound showed no stone.
The patient received terpene capsules for an addi-
tional 4 weeks which revealed only mild dilatation
of the pelvicalyceal system with no stone.

Patient 4

Colic relieved within 2 weeks and the disappear-
ance of the stone was demonstrated after
8 weeks.

Patient 5

Colic disappeared during the first 10 days of
treatment and renal ultrasound demonstrated
disappearance of the stone after 4 weeks.

Patient 6

Colic relieved within 2 weeks and renal ultra-
sound demonstrated the emergence of a stone-free
state after 12 weeks of therapy.

Discussion

Childhood urolithiasis is generally attributed to
metabolic disorders such as hypercalciuria, distal
RTA, hyperoxaluria, cystinuria and disorders of
purine metabolism [4]. Therefore, the medical
treatment of childhood urolithiasis is largely
preventive and representing treatments of the
underlying metabolic disorders [1,7.8,10-12,16].
Traditional therapies are not always satisfactory
and patients with urolithiasis, in particular when
associated with hyperoxaluria, progress to neph-
rocalcinosis and end-stage renal failure despite
these preventive therapies [12). Alkali therapy in
distal RTA is associated with less stone forma-
tion, whereas nephrolithisis and nephrocalcino-
sis tend to persist [16]. In the 1930s, the essential
oil preparation Enatin was first introduced for
the treatment of nephrolithiasis as it was
thought that these terpenes increased urine sta-
bility by increasing urine glucouronides as they
are excreted by the kidneys in conjunction with
glucuronic acid 17]. Currently two essential oil
preparations are available, urinex and rowatinex,
and have been registered for use in approxi-
mately 50 countries including UK and other
developed countries such as Italy and Japan. The
use of these preparations has not been reported
in patients under the age of 6 years. Childhood
urolithiasis differs from adult urolithiasis by the
frequent association with underlying metabolic
disorders and the tendency for recurrence and
progression to nephrocalcinosis. In addition,
medical authorities still consider the use of these
preparations in adult urolithasis as being of an
unproven value (24]. This author has found that
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Table 1. Summary of the results of this paper.

Patient 1

Patient 2

Patient 3

Patient 4

Patient 5

Patient 6

Size & site of stone

1-5mm, right pelvic stone
2-3mm, right pelvic stone

1-6.9mm, Right pelvic stone
2-6 mm, right middle calyx

3-8mm, middle portion of
right kidney

4-10 mm, middle calyx of
right kidney

5-4 mm, lower pole of right
kidney

6-5 mm, lower calyx of right
kidney

7-Right kidney: 9 mm
middle pole calyx

Left kidney: 4 mm

Lower calyx

10 mm left lower
urethral stone

11 mm left pelvic stone

5 mm stone in the right renal
pelvis

8 mm in the right lower pole
calyx

Associated features

Duration of terpenes
therapy - achieved
stone-free state

Colic & hematuria 2 weeks
Colic hematuria 2 weeks
Colic and hematuria 10 weeks
Colic & microscopic 8 weeks
hematuria

Asymptomatic, 6 weeks
microscopic hematuria

Painless hematuria 3 weeks
Asymptomatic 2 weeks
Asymptomatic 3 weeks
Asymptomatic 6 weeks
Asymptomatic 2 weeks
Colic & hematuria 4 weeks
Colic 8 weeks
Colic & hematuria 4 weeks
Colic & hematuria 8 weeks

the earlier reputable animal studies investigating
the efficacy and toxicity of these terpenes pro-
vide a better scientific background to this study.
The most important animal experiments are the
investigations of Geintiz and Stern & Vukcevic
(25]. These experiments demonstrated that stone
formation regularly brought on by feeding rats a
massively dosed stone-forming diet is inhibited
by the simultaneous administration of terpene

A toxicologic study has been carried out by
Bauer who, in tests on 15 cats, found that even
after 8 weeks feeding with terpenes at 100 to
400 times the therapeutic dosages there were
no clinical, hematological, or nephrologic tox-
icity 25,26]. In fact, since it was first introduced
into clinical practice in the 1930s, there has
been no single report of the occurrence of any
adverse effect in association with their use in

preparations. While nephrocalcinosis developed
in most control animals, it was much less fre-
quent and pronounced than in the terpene
group. This inhibitory effect was attributed to
terpene-induced renal hyperemia as the pro-
tected animals presented a distinctly better renal
blood flow than the controls, which had very

pale kidneys.
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humans. The latest randomized double blind
study [18 ] evaluated the usefulness of essential
oil terpenes in the treatment of adult patients
with urolithiasis did not address the underlying
scientific basis behind the use of terpenes. In
addition, this study showed that terpenes
improved the rate of stone expulsion and or
disappearance of dilatation.
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The management of adult urolithiasis has been
fundamentally changed by the introduction of
ESWL. This method is associated with residual
stone fragments and in 50% of cases, ESWL has
to be repeated within a year due to the same stone.
Residual stone fragments may reaggregate, or act
as the nuclei of new stones. Reformation of stones
is favored by the fact that lithotripsy does not
eliminate the metabolic disorder that’s responsible
for calculus formation in the first instance [27-30].

kp ert opinion

In this study, it was possible to achieve a stone-
free state in 14 stones occurring in 6 children
with an underlying metabolic abnormality by
the use of a novel therapeutic strategy combin-
ing the traditional preventive therapy and

essential oils of the terpenic type without the
occurrence of any adverse effect. The stones
ranged in size from 3—-11 mm in size. Spontane-
ous passage of urinary stones up to 6mm in
diameter can be expected in 8—50% of children
131]. However, the sizes of six stones were § mm
or larger in diameter in our study.

0t look

This study may provide preliminary evidence
that essential oils could have a beneficial role in
the treatment of childhood urolithiasis. How-
ever, the complexity of childhood urolithiasis,
the small number of patients available and the
fact that the mechanism of action of these terpe-
nes is far from clear, precluded the formulation
of a definitive conclusion.

Bibliography

1.

Leumann E, Hoppe B. Urolithiasis in
childhood. In: Therapeutic Strategies in
Children with Renal Disease. Proesmans W
(Ed). Bailliere's Clinical Paediatrics,
London, UK 5, 655-674 (1997).
Fernstorm I, Johannson B. Percutaneous
pyelolithotomy. A new extraction technique.
Scand. ]. Urol. Nephrol. 10, 257-259 (1976).
Chaussy CG, Brendel W, Shmiedt E.
Extracorporeally induced destruction of
kidney stones by shock wave. Lancer (2),
1265-1268 (1980).

Barrat TM, Duffy PG. Nephrocalcinosis
and urolithiasis. In: Pediatric Nephrology, 4th
Edn Barrat TM, Avner ED, Harmon WE
Eds, Williams & Wilkins, NY, USA 933—
945 (1999).

Germin B, Wiggelinkuisen ], Bonnici E
Nephrocalcinosis in children. Br. J. Radiol.
(55), 413-418 (1982).

Kroovard LR. Pediatric urolithiasis. Urol.
Clin. North Am. 924, 173-184 (1997).
Alon US, Zimmerman H, Alon M.
Evaluation and treatment of pediatric
idiopathic urolithiasis-revisited. Pediatr.
Nephrol. 19, 516-520 (2004)

Alon U, Costanzo LS, Chan JCM. Addive
hypocalciuric effects of amiloride and
hydrochlorothiazide in patients treated with
calcitrol. Miner. Electrolye Metab. 379-368
(1984).

Leppla D, Browne R, Hill K, Pak CYC.
Effect of amiloride with or without
chlorthiazide on urinary calcium and
saturation of calcium salts. /. Clin.
Endocrinol. Metabol. 57, 920-924 (1983).
Watts RWE, Veall N, Purkiss P, Mansell
MA, Haywood EE The effect of pyridoxine

www.futuremedicine.com

on oxalate dynamics in three cases of

hyperoxaluria. Clin. Sci. 69, 87-90 (1986).

plasma oxalate concentration. Arch. Dis.

Child. 66, 501-503 (1991).

11.  Johnson SA, Rumsby G, Gregeen D. 23. Vollmer M, Otto E, Topaloglu R et al.
Primary hyperoxaluria type 2 in children. Confirmation of the ATP6B1 gene for distal
Pediatric Nephrology 7, 597-601 (2002). renal tubular acidosis. Pediatr. Nephrol. 18,

12.  Milosevic D, Rinat C, Batinic D, Frishberg 105-109 (2003).

Y. Geneyic analysis-a diagnostic tool for 24.  British Medical Association. Drugs used in
primary hyperoxaluria type 1. Pediatr. urological pain In: British National Formulary.
Nephrol. 17, 896-898 (2002). Royal Pharmaceutical Society of Great

13.  Leumann E, beck FJ. Management of Britain, London, UK 402-403 (2003).
primary hyperoxaluria :Efficacy of oral 25.  Miller R. Experiences in the treatment of
citrate administration. Pediatr. Nephrol. 7, urolithiuasis with Rowatinex. Forzschrifize
207-211 (1993). der medizin 85, 39-42(1967).

14.  Fleisch H. Inhibitors and promotors of stone 26.  Bauer KM. On the medical treatment and
formation. Kidney Int. 13, 361-371 (1968). prophylaxis of urolithiasis. Fortschritte Der

15.  Ettinger B, Kalb FO. Inorganic phosphate Medizin 24, 683-684 (1961).
treatment of nephrolithiasis. Am. J. Med. 55,  27.  Tolly DA, Wagllace DM, Tiptaft RC. First
32 (1972). UK consensus Conference on lithotriptor

16.  Coe FL, Parks JH. Stone disease in terminology. Br. J. Urol. 67, 12 (1991).
hereditary distal renal tubular acidosis. Ann. ~ 28.  Dawson C, whitfield HN. The long term
Intern. Med. 93, 60-61 (1980). results of treatment of urinary stone. Br. /J.

17.  Hammer O, Rothe K. On the conservative Urol. 74, 397404 (1994).
therapy of nephrolithiasis. Die Medizinuche ~ 29. Graff ], Diederichs W, Schulze H. Long -
Welr 31, 1576-1581(1961). term follow up in 1003 ESWL patients. /.

18.  Englestein D, Kahan E, Servadio C. Urol. 140, 497-483 (1988).

Rowatinex for the treatment of ureterolithiasis. ~ 30.  Fine JK, Pak CYC, Premiger GM. Effect of
J. Urol. (Paris) (98), 98-100 (1992). medical management and residual fragments

19.  Ghazali S, Barratt TM. Urinary excretion of on recurrent stone formation following shock
calcium and magnesium in children. Arch. wave lithotripsy. /. Urol. 153, 27-33 (1995).
Dis. Child. 49, 94-101 (1974). 31.  Choi H, Snyder HN III, Duckett JW.

20.  Moxey-Mims MM, Stapleton FB. Urolithiasis in childhood: Current
Hypercalciuria and nephrocalcinosis in children. management. /. Pediatr. Surg. 22, 158-164
Curr. Opin. Pediatr. 5, 186-190 (1993). (1987).

21.  Nash MA. Urolithiasis. In: Pediatric Kidney
Disease. Edelmann Jr CM (Ed), Little Affiliation
Brown and Company, MA, USA 1170— Aamir Jalal Al-Mosawi, MD, PhD
1176 (1978). University Hospital in Al-Kadhimiyia,

22.  Barrat TM, Kasidas GP, Murdoch I ¢t al. PO Box, 70025, Baghdad, Iraq

Urinary oxalate and glcolate excretion and

Tel.: +96 414 431 760
almosawiA]@yahoo.com

247



