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Prevention and management of urinary stone

Hae Do Jung, MD' - Joo Yong Lee, MD?
'Department of Urology, Wonkwang University Sanbon Hospital, Wonkwang University College of Medicine, Gunpo, Korea
“Urological Science Institute, Department of Urology, Yonsei University College of Medicine, Seoul, Korea

The prevalence of urolithiasis is increasing not only in South Korea but also around the world. Urolithiasis has a high
recurrence rate, therefore, reducing it is very important in the quality of life for stone formers. For this purpose, dietary
modifications and drug therapy can be performed through stone analysis and 24-hour urine collection. Stone analysis
is recommended for all stone formers, and the 24-hour urine collection is usually recommended for recurrent stone
formers or high-risk groups. A general dietary modification for all stone formers includes a sufficient fluid intake,
low levels of sodium, sugar, and animal protein, a normal calcium diet, as well as a high amount of citrate intake.
Drug therapy should be performed in cases such as the recurrence of stones or increase of the existing ones, even
after the application of preservation therapy, such as dietary modification. The ideal drug therapy should prevent
the occurrence of urolithiasis, have no side effects, and have a suitable patients’ compliance. Follow-up should be
performed periodically, through 24-hour urine collections and imaging studies. For follow-up imaging studies, a low-
dose non-enhanced computed tomography is recommended, and it can be performed once a year if the patient
is in a stable state. To control various and complex metabolic abnormalities in recurrent stone formers, multiple
approaches may be required through diet modifications, drug therapy, treatment of the metabolic syndrome, and
lifestyle modifications.
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Stone composition
Struvite (magnesium ammonium phosphate)

Calcium phosphate

Calcium oxalate
Uric acid

Etiology

Table 1. Stone classification by etiology

Non-infection stones

Infection stones

1p T R % P FR BTN T W OIIT NS T AT B
T Hﬁﬁﬁwua%nor),ifr\wwma@.ﬁﬁ%au@r%ﬁm . =
7o W WTE R oo S o g EH A H SRR
2 TF L8 PEgr n S wr2® 80 28
x| &o = > o] ro5 1) 5 o# N2 =L ) o#,._ A= M o g
T — o0 = = . {5 2w T Xl ZO e MNPOX
EC Ie) ey % M WDM o I = m o W L+o 1 o) (0] o o o o_e o
— Q Vo — r ~ T -
i RN N SR
_— o B o= T H W & Lu L.:n_ - Mm KO =y W) ol AE o D L =X E o
2 mfmwaﬂ;ﬂﬂ_u@z(v%mwuﬁawﬂﬁoﬂmﬂ7mm_yﬁ
7 ) e —_ X ok T —
" BEEEFEELFNERE R K P RN Y
T o= S I N2y sBRe e Sy R BRE o oo
— (N 7 : J = < OB
" LlapEBEfiEiic. Riszopiia
oy o = o AT i e e T VT S | B
flr g X m o ujn ~ o oK H,/M: ‘mw_ ‘% o o H: = :lorﬂ o o ol Zn ‘_IL E AT
W WoZ g X w8 E T B R oo 0 om
O <S> o Ko — . = J—
® o mmo_ekuﬁ%mﬂo.ﬁ\w,Mﬁmenﬁﬁ&ﬂ OJOEE
il S o W OH R = 2 B N = oo of & oo o R
i yrireEE iEESiLoERIisdilTEr
s urm%%ﬂnoﬂﬂamﬂﬂ&b%iiwowﬂﬂw%hﬁﬁﬂ%g
o o) or.umcm.aoﬂl ﬂhq‘ma_\qu 6.ﬂAl1mquﬂﬂA_ﬁﬂ\W o}J il
(¢} = — o °
oz T x X S Bg L m g ¥ [ F o oy W oe P o e
T E M"_:_aﬁm%ﬁafmwvomﬂm%g_%ﬂ%gﬁzﬂ%.w&% <
ﬁaﬁ R B STl S O R - e O - O
op -~ o Ko o w X M T B ou R M AW e e N 8 N o
WL T o AN d BT T o o X
R g R E
e~ B o o o X X0 = X
T LTI T TR o SR e T R
ﬁE H_—w_ O— 1;1_ Tr el .WI.O' Qn_ Qn_ LI..@B Ou_ o 3 _.E jul |
Mo @ % 3 = B om oer B X 2
dv.‘k.oon_w_m WK o XN T oF B R X
ﬂﬁ&xmﬂiu%omaﬂ;oaoﬁyla%]ﬁ ﬂﬁﬂﬂ.
w N Ko = & Jonf B oo k T T
i S A w 5o
.EE_LATL! L7L._t‘_o.Wﬂl ﬁX..__.E
. }ﬂ2xﬂ%ﬁ%%mﬂﬂg T o N
) E Eepowalyaoages s p a X
= 3 WBH%HMLuw_ﬂ,oﬂhﬂmﬁo_euﬁ%ﬂ%mﬂ %Ei
&2 < w Mo X L Nr o Zo oo N N~
ig ¢S TR R g LR S L R Hom o
TS ff - R P g T R A
8EEED A E Sy R L o L woE
S OR c_ou,_ﬁlw_lwoi]];nmhvlﬂ,or_e q_A,Am,mum_u 3 N
o oo o W om oo oy BB R IH oy .. "
X % o < Ry ™o s Moo g 3R g ¥ T T
OMMﬂOMEEmaﬂ S oﬁa_,mazoﬂﬂq 1H o B
8 . WﬂxﬂﬂA o qdu T T of o L_.ﬂq 1S Vo R <0 o %ﬂﬂﬂ
m I Lm_/Hw_vmo ﬁu% .o ﬁe]ﬂz?ﬂﬂ ’OHo o — ~o o
=] ik T o 7 — X o_ XY —
Y g e N N T o K N oW o o =
2 % =N X8 T o H W - r A
2 2 T o)y ol NP ﬁegﬂﬂﬁﬂzfﬁuﬂ < T N
S = W R B Ao T W oM R B X s Rl JE

22249 o4 685

Holm @

ol A vl

hEs

s
k9

[
.

=
T

et 14], 2=y

hs

Z}A| %

=
=

=

A (uric acid stone)2 -

2449 o 107

o] A wokch



J Korean Med Assoc 2020 November; 63(11):684-695

Table 2. High risk factors of stone recurrence

Etiology Risk factor

General factors  Early onset of urolithiasis (especially children and
teenagers) Q{244
Familial stone formation
Brushite-containing stones 'Ec‘ﬁ%%k e %‘@@' =S 34'57— )»)]\E]'
Uric acid and urate-containing stones
Infection stones

Diseases Hyperparathyroidism 4, 2N
Metabolic syndrome )
Nephrocalcinosis A (stuvite)> vFId|<E, YiiE, QlARC R JLAJE| o]
Polycystic kidney disease olo 1 A6 oF o el
Gastrointestinal diseases (jejuno-ileal bypass, intestinal Qlom A AAl9] oF 2-15% =g Holal AdEo] =
resection, Crohn’s disease, malabsorptive conditions, oo N N
enteric hyperoxaluria after urinary diversion) and o}, 24| A moHA] oW ARG E 24 JEiE UEd 4
bariatric surgery
o) A H3] 8k pare:! =z g A7} By
Genetic causes ~ Cystinuria (type A, B, and AB) ME]'- Q-—J—'EOH ‘_I.Eﬂﬂo}oﬂ T \::E]tﬂ 8 K -9--1—7]' —J:OHQ
Pimaryhyperoclua WA kol 4 9 8 phZE S71elA sl gl
enal tubular acidosis type 1
2,8 Dibydronadeninui 7h ol Al slof o] Mol FAHAL 7|1Z A
Xanthinuria
Lesch-Nyhan syndrome o] ZkeHA Heh21], aaFadH 2ok theFsiA et
Cystic fibrosis _
ZHH & A ok Zra AT 7R 55 o] vk el
Anatomical Medullary sponge kidney S Alettoll A Bz, A4 7Y S5k A o2
abnormalities  Ureteropelvic junction obstruction Proteus mirabilis®]tH22].

Calyceal diverticulum, calyceal cyst
Ureteral stricture
Vesico-uretero-renal reflux
Horseshoe kidney

ek 24A1Z QEAMBSIHOIX}
Environmental  High ambient temperatures
factors Chronic lead and cadmium exposure

EE, 4E, 94, ol2st e dA Zw + E5Y), &
o w2 Zlo= HAuESItH15,16]. 84H] A9 + 714 At 5= AL €5 derAlZt S7HE ASole Y
a3 921 14T} W2 @ pHot}, Y0l Az e BlEIDE] 745 sfoF gttt 24A1%F 2544
gt Aol (FEddd), 5, 24t HlE S7F & TAE A AARE il AAAY B @dtolA] =
At et A, THAAL Fie B AR S0l itk W A, o S8l ¥, 2 pH, v, A, S 24k
A AR 8 pH et o] Sk, 12l vwkd T, UER, vl 52 S8R 2447 8524
5 9 pHe ¥ WolAal 8 5 84 ijE2 o oIt TAXF AL AXRE & o $HRf= DA Q] A} AXE
[17]. 194N S P49 P42 8 pH >b.50014 & stofof akar, X4 20U 5 AAo] gl Aefolof qitHe]
do] Ha1, Q4bA0] A9 2 pH <5504 B = A= HeE A T ¥ Alsks Zlo] o At 2apt e
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Detail

Fluid amount: 2.5-3.0 L/day

Circadian drinking
Neutral pH beverages

Diuresis: 2.0-2.5 L/day

Balanced diet

Method

J Korean Med Assoc 2020 November; 63(11):684-695

Table 3. General urolithiasis prevention

Fluid intake
Nutritional advice

Rich in vegetables and fiber
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Table 4. The diet for urolithiasis prevention (calcium oxalate stones)

Stone type

Diet modification

Calcium oxalate

Limiting oxalate to less than 50 mg a day (2 mg or less of oxalate per 100 mg of

food is low, 2-10 mg is normal, and more than 10 mg is high)

Grains Low: rice, bread, cream spaghetti, noodles, macaroni
Normal: cornbread, sponge cake, tomato sauce spaghetti
High: sweet potato, fruitcake, comn
Meat Low: egg, cheese, beef, lamb, pork, poultry, fish, shellfish
Normal: sardine
High: roast meat dish with tomato sauce
Vegetable Low: cabbage, cauliflower, radish, mushroom, onion, pea, potato
Normal: asparagus, broccoli, carrot, corn, cucumber, lettuce, peas
canned, tomato
High: spinach, mustard, celery, parsley, scallion, leek, eggplant,
lettuce, kale, pumpkin
Fats and oils  Low: bacon, mayonnaise, salad dressing, vegetable oil, butter,
margarine
High: nuts (peanuts, walnuts, almonds, pine nuts), peanut butter,
cashew nuts
Milk Low: buttermilk, low-fat milk, skimmed milk, yogurt with low oxalate
Fruits Low: apple juice, avocado, banana, grapefruit, green grape, mango,
melon, watermelon, grape, peach, lemon
Normal: apple, raisin, cherry, cranberry, orange, peach, pear,
pineapple, plum
High: blackberry, blueberry, fruit cocktail, grape, orange peel,
strawberry, tangerine
Etc. Low: bottled beer, cola, whiskey, wine, coconut, salt, pepper, sugar

High: draft beer, tea, cocoa, chocolate

Table 5. The diet for urolithiasis prevention (calcium phosphate stones)

Stone type

Diet modification

Calcium
phosphate

Limiting foods with high phosphorus content (below)

Grains

Meat

Vegetables

Fats and

oils
Milk
Fruits
Etc.

Mixed grain rice, millet, brown rice, adlay, sorghum, red bean, chestnut, ginko,
buckwheat noodles, corn, potato, sweet potato, black bean, yellow bean

Ham, canned fish, dried fish, clam meat, fishcake
Kamchatka goatsbeard, dried radish, young radish

Pumpkin seeds, sunflower seeds, pine nuts, walnuts, peanuts, almonds,
peanut butter

Milk, yogurt, ice cream, cheese
Raisins
Chocolate, instant coffee, royal jelly
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Table 6. The diet for urolithiasis prevention (uric acid stones)

Stone type

Diet modification

Uric acid

Limiting foods high in purine and recommending the intake of alkaline foods

Grains Low: rice, barley, flour, cookies, bread, noodles, corn, sugar
Normal: whole grains (oatmeal, prosomillett, quinoa, brown rice,
buckwheat, whole wheat, mung bean)
Meat Low: egg, cheese, tofu
Normal: beef, pork, chicken, ham, bacon, crab, mackerel, bluefin,
shellfish
High: organ meat, herring, mackerel, anchovy, sardine, dried squid,
scallop, fish eggs, meat soup, goose
Vegetable Low: any food other than restricted food
Normal: asparagus, bean sprout, mushroom, bean, spinach,
cauliflower
Fats and oils  Low: any food other than restricted food
Milk Low: milk, ice cream, yogurt
Fruits Low: fresh fruit, fruit juice
Etc. Low: soda, coffee, tea

(15 mg or less of purine per 10 Omg of food is low, 50-150 mg is normal, and
150-180 mg is high)

Normal: yeast, soju, beer, rice wine, wine, whiskey

Table 7. The diet for urolithiasis prevention (cystine stones)

Stone type

Diet modification

Cystine

Low-protein meals are helpful, and an alkaline food intake is recommended

Alkaline  Barley rice, brown rice, corn, potato, taro, red beans, tofu, soybeans paste,
food egg white, kimchi, seaweed, kelp, spinach, carrot, pumpkin, cucumber,
eggplant, onion, cabbage, radish, lettuce, mushrooms, bamboo shoots,
tomato, watermelon, grapes, raisins, banana, strawberry
Acid food  Polished rice, flour food, bread, buckwheat noodles, asparagus, peas, peanuts,

egg yolk, chicken, pork, beef, squid, eel, loach, abalone, shrimp, carp, sea
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Table 8. Drug therapy that can be prescribed for urolithiasis in Korea

Jung HD - Lee JY - Prevention of urolithiasis

Agent Product Dose
Potassium citrate Urocitra SR 1,080 mg 2T BID/TID (20 mgEq BID/TID)
Sodium bicarbonate  Tasna 500 mg 2TQID

3TTID
Allopurinol Zyroric 100 mg 1-3T /day
Thiazide Dichlozid 25 mg 1T BID
Calcium - 1,000 mg/day
Magnesium - 200-400 mg/day
Pyridoxine Plidoxine 50 mg 2T/day
Febuxostat Feburic 40/80 mg 80 mg

1T-3T/day
L-methionine - 600-1,500 mg/day
D-penicillamine Artamin 250 mg 1T

Captopril - 25mgTID

Efficacy Side effect Stone type
Urine alkalinization Hyperkalemia Calcium oxalate
Dyspepsia Uric acid
Cystine
- Calcium oxalate
Uric acid
Cystine
Treatment of Skin lesion Calcium oxalate
hyperuricosuria Myalgia Uric acid

Hypotension Calcium oxalate

Diabetes Calcium phosphate
- Calcium oxalate
Diarrhea Calcium oxalate

Multiple neuropathy Calcium oxalate
- Calcium oxalate
Uric acid

Infection stones

Calcium phosphate

Urine pH 5.8-6.2 -

Nephrotic syndrome
Dermatitis
Pancytopenia

Skin lesion

Cough

Hypotension

Cystine

Cystine

T, tablet; BID, bis in die (twice a day); TID, ter in die (three times a day); QID, quarter in die (four times a day).
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Table 9. Drug therapy for preventing calcium oxalate stones

a 4= 9lof ofe] AR AUA
Metabolic 24-Hour urine
abnormalities Drug therapy collection Reference range &4 T 9»11\]:} AHA+= —9-5\—/‘1]'_&"01] aps
Hypercalciuria  Urocitra SR 1,080 mg 2T BID/TID Calcium <300 mg (male) = FRpof| A 7|7t Al o] AAS
Tasna 500 mg 2T QID or 3TTID <250 mg (female,
o fenedomelia . Q0 mwaom ojje 4 AT HAHE (A
Hypocitraturia Urocitra SR 1,080 mg 2T BID/TID Citrate >320 mg
Hyperoxaluria Enteric: calcium 1,000 mg and Oxalate <45 mg 715 A7 A, A, o H21-8)9] &
magnesium 200-400 mg/day
HEo| =
Primary: pyridoxine 5 mg/kg =» 20 mg/kg g&°l %t
Hyperuricosuria  Urocitra SR 1,080 mg 2T BID/TID Uric acid <800 mg (male)
Tasna 500 mg 2T QID or 3T TID <750 mg (female)
Zyroric 100 mg 1-3T/day
Hypomagnesuria Magnesium 200-400 mg/day Magnesium 50-150 mg ACIJ%O F&I E’_xo'| E—J

T, tablet; BID, bis in die (twice a day); TID, ter in die (three times a day); QID, quarter in die (four times a day).
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