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Abstract: A majority of kidney stones are calcium stones, with calcium oxalate (CaOx) and calcium phosphate (CaP)
accounting for approximately 80% of all of these stones. Especially, alkalic urine predisposes calcium phosphate to form
crystals. Renal tubular acidosis (RTA) patients easily lead to alkaline urine (pH>6.5) meanwhile are prone to free calcium from
bone due to acidosis in vivo, and then cause osteoporosis and hypercalciuria. It is easy to form tiny calcium phosphate stones
in urine since alkali status. Thus tiny crystals may clog pipes inside of the instrument during analysis for urine sample and it
cannot provide the correct data to distinguish the types of renal tubular acidosis. In this paper, we use Minisart 0.20 um filter to
filtrate the urine samples, to remove the crystals and then protect the machine. It can also avoid centrifugal heat which may
cause evaporation of the volatile components and leads to errors of gas analysis. Results: We make an effective differential
diagnosis of a recurrent renal stone patient. We also performed the sodium bicarbonate loading test kidney stone patients and
finally diagnosed as Sjogren's syndrome induced secondary distal renal tubular acidosis.
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1. 31§

KEBE R EE A, 2980% 2 BRAS AR F5[1].
FLH Bl R 2 o ) 2 BT IR SR [2]. B NE R
(Renal tubular acidosis; RTA)E # KA Py R H 85 5 14145 i
B R, I R TR B A E K i RAESE R N
1% b 25 5 i BORRE R PH > 6.5, & ] 5ik8.0[3], 4%
5 T IR B IRAS &5 S (4]0 JRIBARAS NG ot AT R
23 BRI BN PH ZE SR AT R A B, IR 2 RS IR = ik
PERGHERAE, DRI (0 A TC 143 2 IR IR I R I2 T 45 1
1M H 250 BRAL . FAKC AT i RV BB [ 1-2] S
ANFIF PRI, Db BRATT 2% AR S g £ PR Vb A
o g AT AR AT, RO AR R SR, A
RS RN E NE R B SR

2. ARMBETTE

BE LN, 54%, FIFRANEAR, o, K, =
73, WA DT REAER L ESOM, 2RITEX002
NE AR WK R B S5 KR Y 22 KRR AT
MBI A IEIT (extracorporeal shock wave lithotripsy;
ESWL), Xfutit/@s 70 NI, N BILAEERA

HERQOK/Ar), 4B TWEIRIT GAIRIE N30 /min). &4
A R e T e R SR Y AR DY S 1 I T R B e 2
T G E A, R TIREEEE[15-16] 6 E
INE TR T ERRFIE (U 1 N AT B AS 30 E ), FRAT Tk o i
PRUGARIR I JE 23 45 5 J5 AR SR B (B DT IR &
AT IALS, DN NE R EERAL. SRR 1. R
NHFEERBRT, LA10 mIyESF 8L, HE 2 250
B (CLRR A2 /R); 4 CUKIBENZIER 36 %, 30704
NI 5E . 2. ZEI#E LA Minisart 0.20pmid 4%, H4iduE
(11 IRV AR BN LS AR 3 B4 (NOV A phox Plus C),
illpH. PCO, JHCO; .

3. 453

BRER AN T A 2 45 SR (2 2), BhllikpH 740K, JR
WpH 7.2~7.3, BRIR SN HEM LL %% (Fractional Excretion of
HCO3-; FE HCO3-%) < 15%; [AILiIE 5k A3zt v 1 /N TR
o MRABHEG IR 2 Wi 56 (Schirmer’s Test): 57385/
T5mm; MiEFRCR: Pk, BXGERHEF. HISSA.
PISSBE A, HRWipH >7.0, 2WihTIges &0 e
Ui B NE R .

F1 R NEB R IR HE .

Wi WiH gR WiH gR
IR 2 A A WBC 12.42%10°/L Eosinophile 2.0%
RBC 3.90%10"%/L Monocyte 3.0%
Hb 104 g/L Platelet 201*10°/L
Het 31.6% MCV 81.0 fl
AL JRER 10.75mmol/L Na 139 mmol/L
LT 327mmol/L K 3.31 mmol/L
Cl 122.0 mmol/L BH & 7 B (Anion gap) 5.8 mmol/L
Ca 9.4 mg/dL i-PTH 36.4 pg/mL
P 3.6 mg/dL FZ 5 % (Cortisol) 17.3 ug/dL
Mg 2.3 mg/dL % [ i (Aldosterol) > 1600 pg/mL
SR AP BRI T8 I 1+
b 1.01 AR & ViR
PH 7 H 21 A 2-5 /HPF
JRBE 3R AR ) 2-5 /HPF
L& 3R Bsal 0-2 /HPF
[UERES 9 1 4 TR £h
HEH 2+
37D, ANA 1:1280 HiSSBHi & FH
BiSSAPLA FH KRBT 451.0 IU/mL
HLISSARIFISSBHUABHYE, W T4 2% [CRE G RE (TR BE) [5-6]-
2 HREN T
i 1] (hrs)
AH 0 1 2
Artery PH 7.305 7.336 739
HCOy 13.1 mmol/L 13 mmol/L 15.9 mmol/L
LT 1.8mg/dl 1.8 mg/dl 1.7 mg/dl
PCO, 26.1 mmHg 24.1 mmHg 26 mmHg
Urine PH 7316 7.226 7.232
HCO;~ 6 mmol/L 7.4 mmol/L 7.9 mmol/L
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B 6] (hrs)
H 0 1 2
WLEF 15.1 mg/dl 15.4 mg/dl 21.3 mg/dl
PCO, 17.7 mmHg 17.7 mmHg 18.5 mmHg
PCO, g ™2 -8.4 -6.4 15
FE HCO; (%)™ 55 6.7 4

“DPCO, (.g): Urine PCO,-Blood PCO, [7];

BDFE HCO5 (%): #8545 % [FINaHCO; 50ml, Wl & 3¢ A PR FTHC O, FILET & &,

ARIHE = (RHCOyxIMALEF) / (MHCOy > RALEF) [8-9],

Lo BN E TR RN, HERILHCO; I THREHGR ,  JRITHCOS I H 73 20> 15% ;s B NERR 28 I <15%  [8].
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4. Wit

B /NE TR R R E W46 B Thak 2 1B %, (HBEE I [H]
e, RBAEREROEITSET TS A[10], MmiERE
PR 5 o I PR b KR 2 B /N B B P 55 (Renal  tubular
acidosis; RTA)MIHRFEE A M FH B T MBRIE R, SUILE
ZARUIHERR R [9]. JREA B ¥R BR Curine anion gap, UAG)
= (Na" + K" + UCup+)-(Cl-+ HCO3+ UApsr) » EJRIK
pH<6.6IHCO, 7] ZBE AT, 7z b B /INE TR 8 (RTA)
EE T, RIRMES A, BiFREn, X246 H
IR PR[11-12].

IR Al oty 1B /NETHC Oy B ISR B, JRpHTF 15 S
5 BT HCO, =R />, I3 HCOS (194 FE 1%
%, RS TENREE. (B2 2510 P HCO W E FFEK
BB NE WP FHCOS 1 BARE 58 4 R U, SRR
HCO; i . BT iz B /NE IR IR BR L DI REIE R, Shi
JRpH T AT T 1IR3 (JRpH<S.5) [91#UZ W /INE R Hh #5
(AL 5 PR pHAG, 7SS B TIREE AN, B NE R
REEEER 1M Gai) B/NEERTE LA Gowm)
BN IR 8 LT GRS M) B /NS BR & RIVE(E
MRS B /N R rh 2R 25 DU Y13, W FREEAT B BR A 3k ST
M (NaHCO; loading test)>R 4 2 Wi 5 /NE R HH B2 (1R
18], AnifEWIR[6,14-15]:

LI & Gzig) B/NERPER: EEE LT TN

HEW A B TR, M2EHCO, /D, COL & T1EIL,

T R A3k 47 Af W HH A S K B (FINaHC O J5 5 [RT3E g

BNEHR %, HPCO, s < 20~30 mmHg, {HiT

UiHCOs WIS IE 5 BT AFE HCO5< 15%.

2. T8 G vk B /ANER & BFinwmF/NEE

SRR A L D RE RS, SR M IKHCO5 8>, CO,

EE JTBEAG, B A E e W R E

NaHCO; J5, iz '/ MNEHIRIER, W H'a 5
HCO5 45 &7 4CO,, 43 JRIMIICOIG N, HPRI A
M CO,Z (PCO, y.g)> 20~30 mmHg, HFE HCO;>
15%.

B4 2% IRIE B (Sjogren's syndrome) tHFR T8 455 iE
B EEIRRE, KR 24.2%6 ™ E S IR E BERA
BHER[16], TM40%izs v /NE B 85 G A 1B 4 22 IRUE (%
FE[17]: 65%~75%EERMA T /NEWRTEE, HRET N
o B NERR TR BT B /NE IR RGO B i
S, SEESAAEES A, o5 E 0w &R
[18-21].

A G955 N R pHAE > 7.0, £5 e SLIE (2 AR AN =
/% [ /iF (Aldosterol)> 1600 pg/mL, {7 Jifi /i (Cortisol):17.3
ug/dLHFBRIIT AL R A M) B /NE B8R v 25 &IV Y (= 4 )
B/NER TR, T2 RO IS5 B HEAT R R S 11 4
6 45 5 PCO2(U-B) <20~30 mmHg,FE HCO3 < 15%, iiF
SR A E NETR R A IR AR A T AR & B
P (Schirmer's test <5.0 mm). f1_EA FFRER & % 2246
EHISSAMPISSBHUAFHPERILE R, 2 Wi B =2 [E (%
¥ (Sjogren's syndrome) & -zt iy 1 /NE IR B [22-23].

5. 5w

S R TR A % FIRG: B T A A (O R R
R, RAN P E(EEFLE RpH., Eilx M. &
HIR JRAE TAHER R 55) S R T sk A (R AL 4
M. S5anaE), (HAE AWM. (EAERN R pHIR
KAREE, R LIpHSTAREIE NS NEH R S
DA A3 R R pH B 330 AT s PR B 97 4 A 2 243 I
BHRAE R B /NE TR B S KR [24-25], T PR AT LA
Fhat by, KZHOL SRS ABEERES, Ak e BmiReEh. IR
PR R 25 i WRTR S Eh 55, Rr BITERR M PR 55 T R R A5 &5 i »
/NG A AT BEBH ZE (X 2% SR B, DABIURE 36 =508 o AN S
VE RIS AT o 350 P2 A2 (0 PRV A7 48 K 2 B BUS
R HTIRZE[2], IR BAR AL I8 L 45 i, nl ik o {C4s
i NS M BB 2, B R F IR AR Mo TR AR S 2
PE SR FH ik 8 7 R 6T A R BR IR 45 S (an 1E12) , s
E2rr AL CRB. DB HLAE ) 5 0 368 i PR o &5 b i 43
PIWeRs, w5 {8 S R ROt iR AT PRI AR A T B AR I
R SR NER TR, S TAEREIT[26].
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