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CLINICAL ASSESSMENT OF AMMONIUM
ACID URATE URINARY CALCULI

Kotaro Suzuki, Yuzo YAMASHITA and Junichi MATUZAKI
The Department of Urology, Ohguchi Higashi General Hospital

We investigated the patients with ammonium acid urate (AAU) calculi in relation to dietary history,
habit and lifestyle. From April, 2002 to March, 2009, AAU calculi were found in 9 patients (0.66 %) out of
1,365 cases of stones. Three cases were pure, and 6 were mixed stones. We examined the risk factor of this
stone generation, “continuation of malnutrition and dehydration” were seen in 5, “continuing urinary tract
infection” was seen in 4 and “continuation of super-saturation of uric acid in urine” was seen in 3 cases. All
the patients with “continuation of malnutrition and dehydration” were women, and 4 patients had a history of
severe body weight loss. 2 patients were dieting consciously, and the other 2 were eating a poorly balanced
diet unconsciously. One patient had no notable past history, but malnutrition was detected in blood
examination. It is suggested that AAU calculi is generated even by dieting at a usual level. Compared with
the report in the United States, obesity and inflammatory bowel disease were not major risk factors, and

“continuation of malnutrition and dehydration” is the major factor in Japan.

Key words : Ammonium acid urate calculi, Diet

T

FEVEREE T > € = A5 & EE O /NE O REB A
A RONBIEAKSTH L. Lo LAERETIE
RIgHE & L CIRIEIRIB 7 ~ & = A5 A A S
5 ERIEFICHTHY, TOFEABE TR M
Lo TEENPH L EITEDNLA, 0.26~1.29%F2
FEEHE SN TwE ™, KETIIBTROER, &
LWVIEEED Y A Ty bR A RIE 2 &1 &
LIRFEEER & T 2 EFHORE O ML T 5.
Z O, JAEVERE BB IR IR E, MO, TRER
OHOBAERED )V A2 77 78— LTEITHR
5. WBEIREET » =7 AREAOKK & L CTIEIRTE
REEEICN A, Mk AT, EER 84D
W25 % 728, FEARCERIHTE S S
7o - BRI L > TERD EEZONS.

20024F 4 A £ 1 20094E 3 A F T2 RIIHMB AR
THEA AT % W4T L 721, 36551 9 112 M1 b I
TR LADORS R MR L. 9B oFEM &
L, E#atd s e & b1z, RIICBI 2 ERIEREE
TR AR OEBICOWT N E R 21T o
7.

(]

¥R EHIE
Bl REERE O O7OIZZZ L, B S 503,

(Hinyokika Kiyo 56 : 5-9, 2010)

R4V 18 B R A AT (ESWL), BB R E A
BEeats (TUL), AERZB9EHS AT (PNL) % &2 &
DEEEIT, FA2HEa S NER O BT, Ak
T RAT o TER 2 RS & L7z, FRAHIIZ20024F
4 HE V20943 HETE L. ARSI EEL
(SRL) (2 CTHRAYMVIBE R 2 W TIT - 72, &k
A EREREE 7 ~ € =7 A (ammonium acid urate ;
AAU) ZE&TIESNIHR L CiE, KUB - CT - JEHEE
WA 7 I L VA ORKRE - XEEt - fLE%x
FERR L, Mugiids, BRMAEICINZ T, & - #hE A&
HIE, B, YAy N EOREOMEBOA
i, S8 ORI, FURAD, WHEED &) ORI
7 EOTEH A FEI I L 72
T B 2128 L Tid Mann-Whitney U-test,

Welch’s T-test % V272,

i R

20024F 4 F & 1 20094F 3 H £ TOWIMIHK A 50T %
BT L721,365 A0 9 B, 9HER 95 (0.66%)
12 AAU B4 % BeHh L 72 (Table 1, 2). 4E#bIx Y
51.2/% (22~815i%), Bk 26, &k 7HITHo7.
AAU O H—F1E 3 B, MBoka & DR AD6
BRI BREBAORS (EEHD) 1246
(44 .4%) T amBHBH N7 a, 246 (22.9%) T
VYAV A, 26 (22.2%) TY VEEN T AT



6 WIRALES 567

Table 1. Result of stone analysis
Category Content N %
Calcium stone CaOx*! 614 45.0
CaP* 21 15
CaOx + CaP 520 38.1
Infection stone  MAP*® 31 2.3
Carbonate-apatite 70 5.1
Prines Uric acid 89 6.5
Others Cystine 3 0.2
AAU 2 0.07
AANa** 1 0.07
Fatty acid 1 0.2
Tosufrloxacin 2 0.2
Unkown 4 0.4

*1 Calcium oxalate. *2 Calcium phosphate/Calcium hydro-
gen phosphate dihydrate. *3 Magnesium ammonium phos-
phate hexahydrate. *4 Ammonium acid sodium.
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Table 2. Stone & Patient Characteristics
No Age Sex A(()AA)TSJ Other contents of Stone** Stone size  Stone site  X-ray  Past illness * urinary tract abnormality
1 64 F —* C(CaOX/CaP 5 mm/multi Rl Positive Renal pelvic diverticlum
2 5 F 98< 40 mm R2 Negative
3 44 F 46 CaOX 10 mm [OK] Positive
4 79 M 21 MAP 10 mm/multi B Positive NGB/BPH (catheterized)
5 22 F 98< 15mm/10mm R3/U3  Negative Rt-VUR
6 32 F 98< 12 mm R2 Negative
7 5 I —* Carbonate apateite/ CaP/MAP 10 mm Ul Positive DM
8 31 F 40 CaOX 13 mm Ul Positive
9 81 M —* (CaOX/Uric acid (UA) 20 mm/multi B Positive NGB/BPH bed ridden

* Because the AAU peak in the infrared spectra overlapped with the other crystals, the percentage of contents could not be measured.

Table 3. Data of Urine & Blood Examination

Calculi  Urine-

Serum-potassium  Serum-uric acid = Serum-total protein

No type pH Chronic urinary tract infection Urine-other finding (mg/d) (@/d)
1 Mixed 7.0 (+) 3.6 3.7 6.4
2 Pure 5.0 (—) 4.3 5.7 7.7
3 Mixed 6.0 (—) Ketone body (+) 4.0 44 5.4
4 Mixed ? (+) 4.0 5.9 7.7
5  Pure 6.0 (—) 3.6 5.7 5.0
6  Pure 5.0 (—) 3.3 3.4 6.9
7 Mixed 6.0 (—) 4.4 3.4 7.1
8 Mixed 7.0 (—) 3.5 4.9 6.1
9 Mixed 85 (+) MAP crystal (+) 3.9 9.6 7.0
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Table 4. Nutrient state and feeding situation

No Age Sex Calculitype BMI Laxative use BW loss  Consciousness of diet Contents of unbalanced diet

1 64 F Mixed 22.3 (=) (=) (—)

2 54 F Pure 27.1 (—) 10 kg Purine rich food

3 44 F Mixed 18.9 (—) 22 kg Low carbohydrate food

4 79 M Mixed 22 (=) (—) (—)

5 22 F Pure 18.6 (+)* 5kg (+) Excessive intake of meat & low calorie
6 32 F Pure 15.1 (+)* 10 kg (+) Excessive intake of meat & low calorie
7 54 F Mixed 28.8 (=) (—) (=)

8 31 F Mixed 15.8 (=) (—)? (-)?

9 81 M Mixed ? (=) (-) (—)

* Their usage of laxatives was not abuse.
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N7z, FEFTHD L, ER 2 TlE, T=&fitok

ORBIMD 72 OFTAR LD &, 10 kg OARE A
2o, AME HMIZL =T (57 >~
) #HHR>STHEIHE > TEIL Tz, fER)
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Table 5. Pure AAU vs Mixed AAU calculi

AT Urinary tract . Lo Unbalanced
Age W (oo;n)en abnormality BMI I<j0/T>I Unﬁe_ I{yﬁc /ag]l)d (mlgi /) (T/gl) diet/BW
0 (%) 7 P & A & loss (%)
Pure type 36.0 100 33.3 20.3 0 5.3 4.9 3.7 6.5 100
Mixed type  58.8 66.7 50 21.6 50 7.0 5.3 3.9 6.6 16.7
Significant ; _ N.S
dilference N.S N.S N.S N.S N.S P=0.024 N.S N.S N.S (P=0.033)
Table 6. Summary of risk factor of each cases
Malnutrition/BW loss  Laxative abuse UTI** Hyperuricemia - purine rich diet Repeat of UA stone o(gocr;ﬁgﬁfi
1 O CaOX, CaP
2 O O O Pure
3 O CaOX
4 O MAP
5 O A A O Pure
6 O A A Pure
Carbonate
7 O apatite, CaP,
AP
(OF CaOX
O O CaOX, UA

Continuation of malnutrition and dehy- Continuation

dration (55.6%)

of UTI (44.4%)  (33.3%)

Continuation of uric acid super-saturation in urine

* IBD : inflammatory bowel disease, ** UTI: urinary tract infection.
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Z (WHO GLOBAL DATA BASE ON BODY MASS
INDEX, 20064 1) (2 X 4uiE, 200348 ¢, 10.4
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Table 7. Comparison of several reports

Obesity Repeat Laxative  IBD/
Incidence (%) Female (%) Pure AAU (%) (BMI>  UTI (%) of UA  abuse/ Ileostomy

30) (%) stone (%) use (%) (%)
Soble N =44 (1999, USA) 1.29 52.3 0 40.9 36.4 20.5 13.6 22.7
Tanaka N =20 (2003, Japan) 0.6 35.0 30.0 0 (20.0) ? (30.0)* 0

62.1

Kuruma N =29 (2006, Japan) 0.38 183 39.4 6.1 éyﬁrig) P LA 0
Our cases N=9 (2008, Japan) 0.66 77.8 33.3 0 44.4 222 (22.9)% 0
Japan total N=58 0.47 48.3 32.8 3.4 — — (32.8) 0
Pure (N=19) 0.15 84.2 5.3 — — (68.4) 0
Mixed (N = 39) 0.32 30.8 2.6 — —  (154) 0

* Laxative use.
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KHTOERFE L L TIZ20034E D HF 5 & 2006
4E12 Kuruma 5 OHEY 3% 525, T HICAWE D 9
BlzBhn L, #E%17->7: (Table 7).
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TY22 9TH - 7=,
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5, HCO/X—=2 v 7178 CF#H - FRF 0% H

HOHEMEN 2 &) 2ET 2 EHussd ), Znd
WE 272 ETOMERY SLEEEZ 517z, AAU
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P 100 70 SRR SEIE O JEEL & @Y 70 A 4EE
VOO, WAL L o TIHEMRNY 22 7 7o —F 3
B AND ZEPUETHL L b
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