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INT RO D UCT IO N

Urinary stones following renal transplantation is a rare

complication. Less than 150 cases of this complication

Address reprint requests to : Hyang Kim, M.D., Dept. of
Int. Med., Div. of Nephrology, Sungkyunkwan Univ., School
of Med., Kangbuk Samsung Hospital 108, Pyung-Dong,
Jongro-Ku, Seoul 110- 102, Korea

U r in a ry S t o n e s f o llo w in g Re n a l T r a n s p la n t a t io n

Hy a n g Kim , M . D. , J h o o n g S . C h e ig h , M . D.*, He e W o n Ha m , M . D.†

De p a rt m e nt o f In te rna l M e d ic ine , S u ng ky u n kw a n U n iv e rs ity , S c ho o l o f M e d ic ine ,
Ka ng b u k S a m s u ng Ho s p ita l, S e o u l, Ko re a , T h e Ro g o s in Ins t it ute/ T he W e ill-Co rn e ll

M e d ic a l Ce nte r, N e w Y o rk , N .Y .* a nd Ku n - Ku k U n iv e rs ity , Co lle g e o f M e d ic ine ,
De p a rt m e nt o f S u rg e ry , S e o u l, Ko re a †

Ba c kg ro u n d : T he f o rm at io n o f u rina ry t ra ct s to ne s f o llo w ing re n a l t ra ns -
p la ntat io n is a ra re co m p lic at io n . T he c lin ica l f e at u re s o f s to n e s af t e r t ra ns p la ntat io n
d if f e r f ro m t ho s e o f n o n -t ra ns p la nt p at ie nt s . Re n a l c o lic o r p a in is us u a lly a b s e nt a n d
ra re ly re s e m b le s ac ute reje ct io n .

Me t h o d s : W e re t ro s p e ct iv e ly s t ud ie d 84 9 co ns e c ut iv e k id ney t ra ns p la nt p at ie nt s in
T h e Ro g o s in In s t it u te/ T h e W e ill-Co rn e ll M e d ica l Ce nte r, N e w Y o rk w ho w e re
t ra ns p la nte d b e tw e e n 198 0 a nd 19 9 7 a n d ha d f u nct io n ing g raf t s f o r m o re t ha n 3
m o nt hs , to d e te rm ine t h e inc id e nc e o f s to n e f o rm at io n , c o m p o s it io n , ris k f acto rs a nd
p at ie nt o ut co m e .

Re s u lt s : A t o u r c e nte r, u rina ry s to n e s w e re d iag no s e d in 15 p at ie nt s ( 1 .8 %) o f
8 4 9 f u nct io n ing re n a l g raf t s f o r 3 o r m o re m o nt h s . Of t he 15 p at ie nt s , 10 w e re m a le s
a nd 5 w e re f e m a le s in t h e ir t h ird a nd f o u rt h d e ca d e . Eig ht p at ie nt s re c e iv e d t h e ir
t ra ns p la nt f ro m liv ing d o no rs a nd 7 f ro m c ad av e ric d o n o rs . T h e s to ne s w e re f irs t
d iag no s e d b e tw e e n 3 a n d 10 9 m o nt hs af t e r t ra ns p la nt at io n ( m e a n 17 .8 m o nt hs ) a nd
5 p at ie nt s h ad re c u rre nt e p is o d e s . T he s to ne s w e re lo c at e d in t h e b la d d e r in 1 1 ca s e s
(7 3 .3 %) , t ra ns p la nte d k id ne y in 3 c as e s a nd in m u lt ip le s it e s in o ne ca s e . T he s iz e o f
s to n e s v a rie d f ro m 3 .4 m m to 4 0 m m ( m e a n 12 m m ) . T h e c o m p o s it io n o f s t o ne s w a s
a m ix e d f o rm o f ca lc iu m o x a late a n d ca lc iu m p h o s p hate in 5 c as e s a nd 4 p at ie nt s
h ad inf e cte d s to ne s c o ns is t ing o f s t ruv it e o r m ix e d f o rm o f s t ruv it e a nd ca lc iu m
p h o s p h a te . Fa ct o rs p re d is p o s in g t o s t o n e f o rm at io n in c lu d e d te rt ia ry hy p e r-
p a ra t hy ro id is m ( n =8 ) , hy p e rc a lc iu ria ( n = 5 ) , re c u rre nt u rin a ry t ra ct inf e ct io n ( n = 5 ) ,
hy p o c it ra t u ria ( n =4 ) , a nd o b s t ru ct iv e u ro p at hy ( n = 2 ) . M a ny c a s e s ha d m o re t h a n
o n e ris k f a ct o r. C lin ica lly , p a in le s s he m at u ria w as o b s e rv e d in 6 p at ie nt s a nd d y s u ria
w it ho ut b a cte riu ria in 5 p at ie nt s . N o ne ha d re na l c o lic o r s e v e re p a in at a ny t im e .
T h e re w e re no c ha ng e s in g raf t f u nct io n at d iag no s is a nd af t e r re m o v a l o f s to ne s .
Fiv e p at ie nt s p a s s e d s to ne s s p o nta ne o us ly a n d 8 p at ie nt s u nd e rw e nt cy s to s c o py f o r
s to n e re m o v a l.

Co n c lu s io n : U rin a ry s to n e f o rm at io n f o llo w ing k id ne y t ra ns p la ntat io n is a ra re
c o m p licat io n ( 1 .8 %) . Hy p e rp a rat hy ro id is m , hy p e rc a lc iu ria , re c u rre nt u rina ry t ra ct
inf e ct io n a n d hy p o c it ra t u ria a re t h e m o s t c o m m o n ris k f a cto rs , b ut o f t e n t he re a re
m u lt ip le f a cto rs w h ic h p re d is p o s e t o s to ne f o rm at io n . T o d e te ct s to ne s a n d
d e te rm ine t h e ir lo c at io n a n d s iz e , u lt ras o no g rap hy ap p e a rs to b e t he m o s t u s e f u l
d iag no s t ic to o l. Pro m p t d iag n o s is , t h e re m o v a l o f s to n e s a n d s t o ne -p re v e nt iv e
m e as u re s c a n p re v e nt a d v e rs e e f f e ct s o n re na l g raf t o utc o m e .
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Urinary Stones following Renal Transplantation

have been reported in the literature since the earliest

report by Hume et al. in 19661) . Many of the clinical

features of urinary stones after transplantation differ

from those of non- transplant patients . Typical renal colic

or pain is usually absent because of denervation of the

transplant kidney and ureter. Rarely, the presentation

resembles acute rejection or acute tubular necrosis2 , 3 ) .

We retrospectively reviewed our renal transplant recipients

to study the incidence of urinary stone disease, risk

factors for stone formation, composition of the stones and

clinical outcome.

MA T E R IA LS A ND MET HO DS

Study subjects included 849 consecutive kidney

transplant recipients in The Rogosin Institute/The

Weill- Cornell Medical Center New York who were

transplanted between 1980 and 1997 and had functioning

grafts for 3 or more months. At surgery, all patients

underwent a ureteroneocystostomy where the ureter is

tunnelled into the bladder. Most patients were treated

with triple immunosuppressive therapy consisting of

prednisone, azathioprine and cyclosporine. Some received

mycophenolate mofetil instead of azathioprine. All stones

were diagnosed by ultrasonography and confirmed by

radiography and cystoscopy. Patients with stones were

studied for routine biochemical investigations using

standard laboratory procedures. Serum iPTH was

measured by radioimmunoassay by the Smith- Kline

Laboratories , Lake Success, New York. Twenty- four hour

urine specimens were collected in jars containing 25 mL

of 6N HCl for creatinine, calcium, citrate, oxalate and uric

acid excretion. In a small number of patients, analysis of

the 24- hour urine was performed as the UroRisk

Diagnostic Profile by Mission Pharmacal Reference

Laboratory, San Antonio, Texas. The stones were

chemically analysed by Louis C. Herring Laboratories,

Orlando, Florida. In our study, hyperparathyroidism was

defined as hypercalcemia (> 10.5 mg/dL), along with

inappropriately elevated serum intact parathyroid hormone

level (> 54 pg/mL). Hypercalciuria was defined as a

24- hour urinary calcium excretion of more than 300

mg in a male and 200 mg in a female while on an

unrestricted diet. Hyperoxaluria was defined as more

than 40 mg of oxalate , hyperuricosuria as more than

750 mg of uric acid and hypocitraturia as less than

300 mg of citrate in a 24- hour urine collection.

R E S ULT S

Urinary stones were diagnosed in 15 of 849 transplant

patients (incidence: 1.8%). Underlying kidney diseases

included chronic glomerulonephritis in 7 cases, hyper-

tension in 2, reflux nephropathy in 2, pyelonephritis in 1,

systemic lupus nephritis in 1 and two cases had unknown

etiology. None formed urinary stones prior to transplan-

tation. Of the 15 patients , 10 were males and 5 were

females. The ages were from 28 to 67 years old (mean

41.5 years old). Eight patients received their renal trans-

plant from living donors and 7 from cadaveric donors. The

stones were first diagnosed between 3 and 109 months

after transplantation (mean 17.8 months). The duration of

follow- up was from 11 to 149 months (mean 58 months).

Since the initial episode of stone disease, five patients had

recurrent episodes of stone formation over the follow- up

period. The stones were located in the bladder in 11 cases

(73.3%), the transplanted kidney in 3 cases and in multiple

sites in one case. Three patients had stones in the suture

materials at ureteroneocystostomy site. The size of stones

varied from 3.4 mm to 40 mm (mean 12 mm). The

composition of stones was mixed form of calcium oxalate

and calcium phosphate in 5 cases while 4 patients had

infected stones consisting of struvite or mixed form of

struvite and calcium phosphate (Table 1). Clinically painless

hematuria was observed in 6 patients and urinary

frequency and dysuria without bacteriuria in 5 patients.

Four patients were incidentally diagnosed with stones

without any significant symptoms or signs. Factors pre-

disposing to stone formation included tertiary hyper-

parathyroidism in 8 cases, hypercalciuria in 5, recurrent

urinary tract inection in 5, hypocitraturia in 4 and ob-

structive uropathy due to ureteral stenosis in 2 cases. Five

cases had more than one risk factor. In no cases were

there changes in graft function at diagnosis and after

removal of stones. Five patients passed their stones

spontaneously and 8 patients underwent cystoscopy for

stone removal. Only two patients had been on conservative

management. Parathyroidectomy was performed in 2 cases

for tertiary hyperparathyroidism (Table 2).

Table 1. Co mpos itio n of s tone s

Composition of stones Number of patients

Calcium oxalate & phosphate, mixed form
Pure calcium oxalate
Predominant calcium phosphate
Struvite (Mg ammonium phosphate)
Struvite & calcium phosphate, mixed form
Composition not studied

5
1
3
2
2
2
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Table 2 . Outcome of s to ne patie nts

Management of stone Number of patients

Spontaneously passed
Cystoscopically removed
Parathyroidectomy
Medical treatment only

5
8
2*
2

*: Two patients underwent parathyroidectomy after stone
removal for tertiary hyperparathyroidism.

D IS C US S IO N

The formation of urinary stone following renal trans-

plantation is a rare complication. In a review of the

literature, the incidence of stones in renal transplant

calculi varies from 0.2% to 5.7%, usually less than 1 %4 - 1 1) .

Shoskes et al. reported 2 cases of 1,000 renal trans-

plants (0.2 %)12 ) , Lancina et al. reported 16 cases of 794

functioning renal grafts (2%)13 ) . Motayne et al. reported 7

cases of 112 patients who underwent a stapled

ureteroureterostomy using a commercially available

stapling device 14 ) . We observed 15 cases of stone

disease following transplantation (1.8%). The location of

stones is usually in the transplanted kidney4 - 6 , 10 , 13 , 15 ) .

Klein et al. describe 7 vesicular calculi on the non-

absorbable suture at the site of ureteroneocystostomy16 ) .

In our study, most stones were found in the bladder

(73.3%), and three patients had stones on the suture

materials at the ureteroneocystostomy site . The com-

position of renal allograft calculi predominantly consists

of calcium oxalate and/or calcium phosphate as in

non- transplant patients2 , 3 , 7 - 10 , 17 ) . But it appears that

infected stones (struvite and mixed form of struvite and

calcium phosphate) occur more frequently after trans-

plantation than in non- transplant subjects2 ) . We also

found a mixed form of calcium oxalate and calcium

phosphate stones in 5 cases and, in one case, pure

calcium oxalate . Four patients with infected stones had

recurrent episodes of urinary tract infection. There have

been a few cases of uric acid stone reported in kidney

transplant patients5 , 13 , 15 ) . However, we have not seen a

simple case of pure uric acid stone in these series .

The rarity of uric acid stone is a remarkable contrast to

high incidences of hyperuricemia and gout in kidney

transplant patients treated with cyclosporine 18 ) . The low

incidence of uric acid stone, in spite of hyperuricemia,

may be explained by impaired renal excretion of uric

acid and high urinary pH (partial renal tubular acidosis)

in these patients .

The clinical features of stone disease after transplan-

tation differ from non- transplant subjects . Because of

denervation of the allograft, the common symptoms and

signs, such as hematuria and ureteric obstruction, often

occur without pain2 , 19 , 2 0 ). Sometimes the presentation may

resemble acute rejection or acute tubular necrosis3 , 7 , 2 1) .

We observed painless hematuria in over half the

patients . In four cases, stones were revealed incidentally

by ultrasonography without clinical symptoms. Con-

sonant with their radiodense calcium content, renal

calculi are usually detected on plain X- ray films of the

abdomen. Computed tomography is an excellent,

a lthough expensive, modality to detect stones. Ultra-

sonography appears to be the most useful diagnostic

tool to detect stones and determine their location and

size. In our study, all stones were diagnosed by

ultrasonography, and confirmed by radiography and/or

cystoscopy. Factors predisposing to stone formation are

hyperparathyroidism, hypercalciuria , recurrent urinary

tract infection and hypocitraturia due to renal tubular

acidosis . Less common risk factors include outflow

obstruction, foreign bodies such as stents , nephrostomy

tubes, suture materials and donor lithiasis2 , 3 , 7 - 10 , 17 , 2 2 - 2 4 ) .

We also found that risk factors for stone formation

include hyperparathyroidism, hypercalciuria , recurrent

urinary tract infection and hypocitraturia . Brien et al.

observed that stone patients had long ischemic time, a

delay in onset of normal graft function, high incidence of

complications at the site of the transplanted ureter and the

urinary bladder, persistent bacteriuria , a lkaline urinary pH

and postoperative hypercalcemia and hypercalciuria as

a consequence of secondary hyperparathyroidism10 ) .

Following renal transplantation and restoration of

adequate kidney function, the secondary hyperpara-

thyroidism resolves spontaneously in the majority of

patients and one would expect normalization of the

serum calcium2 5 , 2 6 ) . However, David et al. reported

hypercalcemia after transplantation in 30% of 64

transplant recipients 1 to 3 years after transplan-

tation2 7 ) . They found that the onset of the hyper-

calcemia occurred between one day and one year after

transplantation and evidence of persistent secondary

hyperparathyroidism with raised serum parathyroid

hormone was noted in all hypercalcemic patients .

Alfrey et al. cited that the high doses of steroids

normally administered during the first 1-2 months after

transplantation may be responsible for late onset

post- transplant hypercalcemia2 8 ) . We think that early

reconstitution of normal production of 1,25- (OH)2

vitamin- D by the transplanted kidney, as well as
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persistent hyperparathyroidism, facilitates post- transplant

hypercalcemia. Many authors have the opinion that

hyperparathyroidism is the main cause of post-

transplant stones and, therefore, calculus formation is

an indication for immediate parathyroidectomy2 9 - 3 3 ) .

Tertiary hyperparathyroidism developing or manifesting

itself after a successful renal allograft may resolve

spontaneously2 5 , 3 4 ) , but such involution may take several

years . The challenge is whether to treat tertiary

hyperparathyroidism soon after renal transplantation by

subtotal parathyroidectomy or to try a longer period of

conservative management2 5 , 3 5 ) . Since target organ

damage appears infrequently in post- transplant hyper-

parathyroidism, a policy of routine parathyroidectomy in

asymptomatic hypercalcemic patients seems unwar-

ranted10 , 3 6 , 3 7 ) . In our study, most patients with stones

had them removed by cystoscopy and 6 patients

spontaneously passed stones. Parathyroidectomy was

performed in 2 cases with persistent hypercalcemia and

recurrent episodes of stone formation. None of these

patients had compromise in renal graft function.

In summary, urinary stone formation following kidney

transplantation is a rare complication (1.8%). Hyperpar-

athyroidism, hypercalciuria , recurrent urinary tract infe-

ction and hypocitraturia are common risk factors , but

often multiple factors predispose to stone formation.

Ultrasonography appears to be the most useful diag-

nostic tool to detect stones and determine their location

and size. Prompt diagnosis , the removal of stones and

stone- preventing precautionary measures help prevent

adverse effects on renal graft outcome.

R E F E R E NC E S

1. Hume DM, Lee HM, Williams GM, White HJ , Ferre J ,

Wolf JS, Prout GR Jr, Slapak M, Oanjs Brien J ,

Kilpatrick SJ , Kauffman HM Jr, Cleveland RJ . Com-
parative results of cadaver and related donor renal
homografts in man, and immunologic implications of the
outcome of second and paired transplants. Ann Surg
164:352-397, 1966

2. Hess B, Metzger RM, Ackermann D, Montandon A,

Jaeger P. Infection- induced stone formation in a renal
allograft. Am J Kid Dis 24:868-872, 1994

3. Greif F, Dreznick Z, Jacob ET. Calculus in 16-year-old
cadaveric kidney transplant: a unique case and literature
review. Nephron 55:423-428, 1990

4. Rodrigo AM, Morera MJ , Lopez AE, Broseta RE, Oliver

AF, Boronat TF, Sanchez PJ , J imenez CJ F. Lithiasis of
the transplanted kidney : therapeutical potential. Arch Esp

Urol 49:1063- 1070, 1996
5. Rubio BJ , Chechille TG, Parada MR, Minino PL, Garcia

PJ, Caparros SJ , Rousaud BA. Lithiasis in renal
transplantation. Actas Urol Esp 19:561-565, 1995

6. Konya E, Hara Y, Ikegami M, Nishioka T, Akiyama T,

Kurita T, Kohri K, Matsuura T. Renal transplant calculi
in renal allograft treated with extracorporeal shock wave
lithotripsy in a patient with persistent hyperparathyr-
oidism: a case report. Nippon Hinyokika Gakkai Zasshi
86:1185- 1188, 1995

7. Harper J M, Samuell CT, Hallson PC, Wood SM, Man-
sell MA. Risk factors for calculus formation in patients
with renal transplants. Br J Urol 74:147- 150, 1994

8. Haye s J M, Stre e m S B, G ra neto D, Hodge EE,

Steinmuller DR, Novick AC. Renal transplant calculi.
Transplantation 47:949-952, 1989

9. Cho DK, Zackson DA, Cheigh J , Stubenbord WT,

Stenzel KH. Urinary calculi in renal transplant recipients.
Transplantation 45:899-902, 1988

10. Brien G, Scholz D, Oesterwitz H, Schubert G, Bick C.

Urolithiasis after kidney transplantation-clinical and miner-
alogical aspects. Urol Res 8:2 11-2 18, 1980

11. Lucas BSC, Castro J E. Calculi in renal transplants. Br J
Urol 50:302-306, 1978

12. Shoskes DA, Hanbury D, Cranston D, Morris PJ . Uro-
logical complications in 1,000 consecutive renal trans -
plant recipients. J Urol 153:18-2 1, 1995

13. Lancina MJA, Garcia BJ M, Diaz BJ, Alvarez CL, Duarte

NJ , Sanchez MJ M, Rubial MM, Gonzalez MM. Urinary
lithiasis in transplanted kidney. Arch Esp Urol 50(2):14 1-
150, 1997

14. Motayne GG, J indal SL, Irvine AH, Abele RP. Calculus
formation in renal transplant patients. J Urol 132:448-
449, 1984

15. Norlén BJ, Hellström M, Nisa M, Robertson WG. Uric
acid stone formation in a patient after kidney transplan-
tation-metabolic and therapeutic considerations. Scand J
Urol Nephrol 29:335-337, 1995

16. Klein FA, Goldman MH. Vesical calculus: an unusual
complication of renal transplantation. Clin Transplant 11:
110- 112, 1997

17. Narayana AS, Loening S, Culp DA. Kidney stones and
renal transplantation. Urol 12:61-63, 1978

18. West C, Carpenter BJ , Hakala TR. The incidence of
gout in renal transplant recipients. Am J Kid Dis 10:
369-371, 1987

19. Heron SP, O Brien DP, Whelchel J D, Neylan J F. Ure-

teral obstruction due to calculi in the early postoperative
period in renal cadaveric transplantation: a case report
and discussion of ureteral obstruction in the renal
transplant patient. J Urol 153:12 11- 12 13, 1995

20. Shackford S, Collins GM, Kaplan G, Harbach L. Idio-

121



H. Kim, J.S. Cheigh, H.W. Ham

pathic ureterolithiasis in a renal transplant patient. J Urol
116:660-661, 1976

21. P revite S R, Murata GT, Olss on CA, Schmitt GW,

Nabseth DC, Cho SI. Hematuria in renal transplant
recipients. Ann Surg 187:2 19-222, 1978

22. Lea pma n S B, Vidne BA, Butt KMH, Wate rhous e K,

Kountz SL. Nephrolithiasis and nephrocalcinosis after
renal transplantation: a case report and review of the
literature. J Urol 15:129- 132, 1976

23. Wilson DR, Siddiqui AA. Renal tubular acidosis after
kidney transplantation. Ann Int Med 79:352-361, 1973

24. Starzl TE, Groth CG, Putnam CW, Penn I, Halgrimson

CG, Flatmark A, Gecelter L, Brettschneider L,

Stonington OG. Urological complications in 2 16 human
recipients of renal transplants. Ann Surg 172:1- 116, 1970

25. Latimer RG, Renning J , Stevens LE, Northway JD,

Reemts ma K. Tertiary hyperparathyroidism following
successful renal allografting. Ann Surg 172:137- 14 1, 1970

26. Botha J F, Botha J R. Parathyroid function after success -
ful renal transplantation. SAJS 35:113- 116, 1997

27. David SD, Sakai S, Brennan BL, Riggio RA, Cheigh J,

Stenzel KH, Rubin AL, Sherwood LM. Hypercalcemia
after renal transplantation. N Engl J Med 289:398-401,
1973

28. Alfrey AC, Jenkins D, Groth CG, Schorr WS, Gecelter

L, Ogden DA. Resolution of hyperparathyroidism, renal
osteodystrophy and metastatic calcification after renal
transplantation. N Engl J Med 279:1349- 1356, 1968

29. Caralps A, Lloweras J , Masramow J , Andrew J , Brulles

A, Gilvernet J M. Urinary calculi after renal transplan-
tation. Lancet i:544, 1977

30. Ros e nbe rg J C , Arnste in AR, Ing TS , P ie rce J M,

Rosenberg B, Silva Y, Walt AJ . Calculi complicating a
renal transplant. Am J Surg 129:326-330, 1975

31. Wilson RE, Bernste in DS, Murray J E, Moore FD. Eff-
ects of parathyroidectomy and kidney transplantation on
renal osteodystrophy. Am J Surg 110:384-393, 1965

32. Normann E, Fryjordet A, Halvorsen S. Stones in renal
transplants. Scand J Urol Nephrol 14:73-76, 1980

33. Nieto J , Cuevas PR, Escuder A, Regas J , Callis L.

Tertiary hyperparathyroidism after transplantation. Pediatr
Nephrol 11:65-68, 1997

34. Dominguez J M, Mautalen CA, Rodo JE, Barcat JA,

Molins ME. Tertiary hyperparathyroidism diagnosed after
renal homotransplantation. Am J Med 49:423-428, 1970

35. Felsenfeld A. Considerations for the treatment of secon-
dary hyperparathyroidism in renal failure. J Am Soc
Nephrol 8:993- 1004, 1997

36. Ga rvin PJ , Ca sta ne da M, Linde re r R, Dickha ns M.

Management of hypercalcemic hyperparathyroidism after
renal transplantion. Arch Surg 120:578-583, 1985

37. Christensen MS, Nielsen HE, Tørring S. Hypercalcemia
and parathyroid function after renal transplantation. Acta
Med Scand 201:35-39, 1977

38. Wasserste in AG. Nephrolithiasis . Primer on Kidney
Diseases, second edition. National Kidney Foundation,
360-366, 1998

39. Pak CYC. Kidney stones. Lancet 351:1797- 1801, 1998

122


