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Clinical value of ultrasonography

in the evaluation of multiple organs in patients with hyperuricemia
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(1. Department of Ultrasound, Peking Union Medical College Hospital, CAMS & PUMC, Beijing 100730;2. Department of Ultrasound,
Shenzhen Second People’s Hospital , Shenzhen 518035 ; 3. Department of Nephrology , Peking Union Medical College Hospital ,

CAMS & PUMC, Beijing 100730, China)

Abstract: Objective To explore and evaluate the clinical value of color Doppler ultrasound in the evaluation of
multiple organs in patients with hyperuricemia. Methods The research included 50 patients with newly diagnosed hy-
peruricemia who were admitted to Peking Union Medical College Hospital from July 2015 to May 2017. Serum uric
acid (sUA) was recorded and color Doppler ultrasound was used to examine the bilateral first metatarsophalangeal
joint, knee joint, kidney, carotid artery and liver in each patient. The potential correlation between sUA level and or-
gan lesions were searched. The subjects were further divided into gouty arthritis (GA) group and asymptomatic chype-
ruricemia ( AH) group. The multiple organ diseases were analyzed and compared. Statistical methods used in cluded

chi-square test and Spearman correlation analysis. Results In the 50 patients with newly diagnosed hyperuricemia,
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the rate of joint lesions diagnosed by ultrasound was 56. 0% ; the rate of renal morphological changes was 72. 0% ; the
rate of nonalcoholic fatty liver disease (NAFLD) was 64. 0%, of which 59. 4% was moderate to severe faity liver, and
the sUA level was positively correlated with the detection rate of NAFLD ( P<0. 05) ,the detection rate of carotid ath-
erosclerosis was 36. 0%, and the level of sUA was positively correlated with the thickness of the common carotid arter-
y (P<0.05).The detection rate of two or more organ lesions in joint, kidney, liver and carotid artery was 80.0%,
and the level of sUA was positively correlated with the detection rate of multiple organ lesions ( P<0. 05). There was a
significant difference in the detection rate of joint lesions and carotid atherosclerosis between the GA group and the
AH group (P <0.05). Conclusions  Color Doppler ultrasound has certain clinical application value for early

diagnosis, comprehensive evaluation of lesion progression and follow-up treatment of multiple organ lesions such as

joint lesions and renal damage, nonalcoholic fatty liver and carotid atherosclerosis in patients with hyperuricemia.
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Table 1 Ultrasonic detection results of 50 cases of hyperuricemia in joint, kidney, liver and carotid artery lesions(x=s)

various organ lesions number of cases/% sUA/ (umol/L)
no organ lesions - 1(2.0) 439
single organ lesion kidney 5(10.0) 473+48
liver 3(6.0) 510+78
joint 1(2.0) 542
total 9(18.0) 493+58
two organ lesions kidney + liver 9(18.0) 508+66
joint + liver 5(10.0) 542+114
joint + carotid artery 3(6.0) 517+86
kidney + carotid artery 2(4.0) 493+19
joint + kidney 1(2.0) 587
liver + carotid artery 1(2.0) 489
total 21(42.0) 518+75
three organ lesions joint + kidney + liver 7(14.0) 524+76
joint + kidney + carotid artery 5(10.0) 559+82
kidney + liver + carotid artery 1(2.0) 439
total 13(26.0) 531+79
four organ lesions joint + kidney + liver + carotid artery 6(12.0) 557+60

*x2
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Table 2 Comparison of ultrasonic findings from joint lesions in gouty arthritis group and asymptomatic

hyperuricemia group (x+s)

ultrasound sign

number of lesion joints/%

sUA/ ((pmol/L)

GA group AH group total
double-contour sign 533+72 54(61.4) 16(14.3) " 70(35.0)
hyperechoic spots /HCA 519+79 35(39.8) 9(8.0) ** 44(22.0)
tophi 562+89 22(25.0) 0 22(11.0)
joint fluid 520459 28(31.8) 15(13.4%) 43(21.5)
synovial thickening 508+81 56(63.6) 9(8.0) " 65(32.5)
color doppler flow sign 513477 14(15.9) 0 14(7.0)
bony erosion 515+78 17(19.3) 1(0.9) ™~ 18(9.0)

“P<0.01, **P<0.001 compared with GA group.
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Table 3 Comparison of ultrasonographic results of kidney, liver and carotid artery lesions in gouty arthritis group

and asymptomatic hyperuricemia group (x=s)

number of lesions/ %

organ lesions ultrasound sign sUA/( pmol/L)

GA group AH group total
kidneylesions urate salt crystal 534+60 9(40.9) 8(28.6) 17(47.2)
urinary tract stone 523+71 5(22.7) 3(10.7) 8(22.2)
chronic renal insufficiency 531+63 6(27.3) 5(17.9) 11(30.6)
NAFLD mild NAFLD 490+51 4(18.2) 9(32.1) 13(40.6)
moderate NAFLD 527+79 11(50.0) 3(10.7) " 14(43.8)
severe NAFLD 567291 4(18.2) 1(3.6) 5(15.6)

carotid atherosclerosis CIMT thickening 527+74 13(59.1) 5(17.9) " 18(100)

“P<0. 05 compared with GA group.



542 A 2 25 55 e PR

Basic & Clinical Medicine

2020.40(4)

3 e

HUA J& GA 1 & A, (AT sUA /KFToik
HEBRIE Al G 97 2 15 32 401 S LR B SR B 75 1E A
HUA B BT I 1, o LA GA & A4
HlRTE R, 1R3E MSU 45 S DR « XU fiE | 51K
S [FT 7 A/ 5% HCA i WA T T4 S5 2R B, T G 7y
PSRRI | P B4 T R JE RS a3 155 AR e ) )
ERESFERIL, DU AEFE R 5 5 B | BE AR
2 R HABURE 36. 8% ~43. 7% ¢ T 97. 3% ~
100% ., A7 4R%IE" ) 5 PR 5 0] 75 A/ B HCA URR &
96% AR ABIFFE A R AN Ry, LI PR T R Sk 5G9
RV A I AR 0] A5 15, 57 1580 o S 5617 42 gl it
WA S5 T W 3 T T8 R 3 R, R KU 7
GA M2 PE T A Y e A W e i, 2808 3 sUA K
g5 LG B R BR IR 9T, 5 R K e 5 I A
K MARY] HUA BE APIG R E W 2R,
SEHA T RBR, GA 4H K AH 4B # TR
W2 KT Bl Ik, X F HUA 83, Gig
A TCRATRAEIR , P07 1% TR A B — B DG

HUA ZAERE S 8, (H AN REAKHE sUA ZKF-1Y
RO PEAR B AR ) e AR ASHIFSE Y HUA

S Xk

[1] Bos MJ, Koudstaal PJ, Hofman A, et al. Uric acid is a
risk factor for myocardial infarction and stroke : the Rotter-
dam Study[ J].Stroke, 2006, 37.1503-1507.

[2] Neogi T, Ellison RC, Hunt S, et al. Serum uric acid is
associated with carotid plaques: the national heart, lung,
and blood institute family heart study[ J]. J Rheumatol,
2009, 36. 378-384.

[3] Thiele RG. Role of ultrasound and other advanced imaging
in the diagnosis and management of gout[ J]. Curr Rheu-
matol Rep, 2011, 13, 146-153.

[4] BEFE BT, B, 5.5 R IME SO % 0975 15
EIWFsR[J]. TEIBAZEZE, 2006, 6. 429-432.

[5] Filippueei E, Riveros MG, Georgeseu D, et al. Hyaline
cartilageinvolvement in patients with gout and calcium py-
rophosphate deposition disease [ J ]. Osteoarthr Cartil,
2009, 17.:178-181.

[6] Rettenbacher T, Ennemoser S, Weirich H, et al. Diag-

nostic imaging of gout: comparison of high-resolution US

RS M R DI REER 430 WL, A MSU 45 it
T T S LSk X, AR WA R E AR IR B 20 ~
39 %, RN T4 S DU BE, IR BR AR 45 T AL A A
R IR s B R U R B R ) ST B 52, 11 B4R i
>50 & I REA KRR R E T RE A 2

R IR AT A 1 45 5 K o0 ok s A %) 28 Fe 5 o o L
FREE ARG PR % HUA HEAELEA AR BE B A8
JFF B 30 s ki e A AL

MSU 25 8HTRR T 51 P A0 BB A R XA 30T i
B /IVE X e [ . AR R HUA
J& NAFLD" K shikafk ' K iy fal R R |, vl 5
U NAFLD K shkis RERE AL IF s ke, AfF 58
2 HUA BER I 2N, H sUA K Fim, H
Kb s IR LT3 AH b IS A
KT RAEIR , BT BT Z ML AR T L, A P A A m]
PRI PR 4 T8 DG O B PR IR B R il 48, 45 4
GA B RIRIMAE B NAFLD N sk ERs Ak i) % 2
Bl 4 T e PR BRI R B 25 BRYT o

T At 22385 ) 7 6T T e PR ML R DG i AR
FIVE515 AR P 1R W LA B 350 30 ik ok e A 1k 55
ZHEERIR AR 2 W | 4 T ETAR 9 17 a2 0 Bt U
TRIT IR YT R — 2 I R B AR A

versus conventional X-ray[ J]. Eur Radiol, 2008, 18;:
621-630.

[7] Howard RG, Pillinger MH, Gyftopoulos S, et al. Repro-
ducibility of musculoskeletal ultrasound for determining
monosodium urate deposition; concordance between

readers[ J|. Arthritis Care Res, 2011, 63 1456-1462.

[8] Wright SA, Filippucci E, Claire MV, et al. High-
resolution ultrasonography of the first metatarsal phalan-
geal joint in gout: a controlled study [ J]. Ann Rheum
Dis, 2007, 66: 859-864.

[9] Zheng X, Gong L., Luo R, et al.Serum uric acid and non-
alcoholic fatty liver disease in non-obesity Chinese adults
[J]. Lipids Health Dis, 2017, 16;202.doi: 10.1186/
$12944-017-0531-5.

[10] Krishnan E, Pandya BJ, Chung L, et al. Hyperuricemia

and the risk for subcliuical coronary atheroselerosis-data
from a prospective observational cohort study[ J]. Arthritis

Res Ther, 2011, 13; R66. doi; 10.1186/ar3322.



