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Risk factors and diagnostic value for ultrasound-detected tendon monosodium urate
crystal deposition in patients with gout

WANG Yu, DENG Xue-rong, JI Lan-lan, ZHANG Xiao-hui, GENG Yan, ZHANG Zhuo-1i®
( Department of Rheumatology and Immunology, Peking University First Hospital, Beijing 100034, China)

ABSTRACT Objective: To evaluate frequency and patterns, risk factors of MSU ( monosodium urate )
crystal deposition at lower extremity tendon by ultrasonography in gout patients, and to explore diagnostic
value by ultrasonography. Methods: Patients diagnosed with gout and age matched healthy controls had
ultrasound scanning of both feet and knees including joints and tendons (achilles, quadriceps, and patel-
lar tendon). Readers who scored the ultrasound scans for MSU crystal deposition were blinded to the pa-
tients’ clinical diagnoses. Clinical characteristics were compared between positive and negative crystal
deposition groups by US, and risk factors of MSU deposition in tendons were analyzed. Diagnostic values
of MSU deposition were evaluated by ultrasonography according with positive MSU crystal in synovial fluid
or tophi by polarized microscopy. Results; Eighty patients and eighty healthy controls were included.
Thity-three patients (47.5% ) had tophi by physical examination. The achilles tendon was the most com-
monly involved tendon site 41(51.2% ), followed by the quadriceps tendons 22(27.5% ), and patella
tendon 10(12.5% ). There were no MSU deposition in healthy control group at tendon by ultrasonogra-
phy. Compared with negative MSU deposition at tendon site by ultrasonography, tendon MSU positive
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patients had longer mean gout duration [ (87.3 £40.9) months vs. (7.7 £2.6) months, P =0.001];
higher frequency of gout flare [2(1, 2) /year vs. 1(1,1) /year, P =0.001]; higher BMI [ (26.3 =
2.5) kg/m’vs. (23.3+£2.1) kg/m>, P=0.05]. Also, the mean serum uric acid and creatinine levels
were higher in tendon MSU positive group [ (584.6 +87.6) pmol/L vs. (460.4 +96.7) pmol/L,
P=0.001] and [ (90.9 £33.3) wmol/L uvs. (70.6 £40.2) pmol/L, P =0.02] separately. Logistic
regression analysis showed gout duration and flare frequency were independent risk factors for MSU depo-
sition at tendon by ultrasonography (P <0.01). Joint or tophi aspirations were performed in all the eighty
gout patients, and positive MSU crystals in synovial fluid analysis by polarized microscopy were defined as
the golden standard of gout diagnosis. When compared with the golden standard, the sensitivity and speci-
ficity were 94.0% and 78.0% separately for MSU deposition at tendon by ultrasonography. Conclusion .
Tendon involvement at the lower extremity tendons in gout is very common. Long gout disease duration and
high frequency of gout flare are both independent risk factors of tendon MSU deposition by ultrasonography.

Ultrasonography had good sensitivity and specificity for detecting tendinous tophi and aggregates.
KEY WORDS Gout; Tendon; Sodium urate monohydrate; Ultrasonography; Diagnostic value

i R — T UL B e B PR PR 814 (- monosodium
urate , MSU) @it AT BT 519 RAE P . MSU
A A LT B A O N EOC T SR S mT L
DECAPESR VST R L I RIS W KUK T
SUARNIG RERBL, A0S S KA A BRPE ST R 8 PRIR
MAESE  AEBR ISR R S AR o 56T 1 TR U X
AR MSU Gk, R A D7 VR AE S B
I G 58 S8 v HA AT AT (ELTE 2R A (] i 4
ToE#AT . WA AR AR ATE R T R BE Y
W, #8 7 (ultrasound, US) | 3L fE CT ( dual energy
computed tomography , DECT) 14 1] L& 2] MSU
P, H v 8 P G A A I DR T P B R 5 45
MSU @ ATE 55 LA B A 21N i DR 2 RUR
R LRI — i WL 52 R AL 45 o I LA e )
R e e R i R LR A 1 LR LA B i UL
JHE) o TR 5 ST IR R B MSU @ A i — 2k
BT i R — R XA BRI ST A T A, &
BT IO o ARSI B 40 2R KT & &
BRI IR LI R S e b IR XU &
PRIVURR AL P50 5 e o, AR M & A R XUR 2, DA
PRGURR R B, FErh U PRt B XA I E AN
AU AR IE PY  OR DO T P AR A & B MSU iy
RAENUBE N TTRR BB HGE . ABFSE B T i ] i
PRI RIS, WS 5550 R f Bk B A L, s
{9112H 5 XUER T JBOG  75  A MSU A iR U AR Y
LR, BRI XA 5 R P A At I UL 72 1Y)
W RILL BARSC S b6 PR R, ST 428158 P A A X 9
KB 2B fH

1 #EREFE

L1 #F5Ex4

VPR 2017 4E 1 H 2 2019 48 1 H7EJL Rt K2F5
— R B KGR S BH 112 S22 I R 5 B B XL
RBEAVE IR I AT [T o0 A, B AT S8 A7l K

T 18 %, BFF5 1977 436 [ KR %23 ( American
college of Rheumatology, ACR ) ¥ X 43 25 2 W #x
W SR A I R 2 — I R A AT T AR
D PC ) i e i B 5 A Ry 0 BR A . HE R s o < At Ji
PRI B07 619 R (A2 KU DG 19 48 R i 15 4R
BT RE) CBIEMIE 4k L PER NG

AT IR TR AL 55— BE B AR B2
S AT AEE (HEHESCS 2018384 ), Fir 3 WF 78 X 4
T A E MM RS BB Y 2B s R 2 o
1.2 PR 507k

XA B E Y R — 2 B S L BN A S
TR P A A 228 3 11 XD SR B A I A SR P R P
HIR (28 W 12 WL GE LogiqE9 JEATHL A, H:
H T LA43S @i gk ARk (6 ~ 18 MHz) 6 4 XUER
PAKOBUR i ] LAS23 i B 443k (4 ~ 13 MHz)
R WU o A 9 T3 TP 10 e 42 1 ) 3
Z: IR KB I R IR B TG PEHY (outcome measures in
rtheumatology clinical trials, OMERACT) £ 27" |
X R T RSOGTS OBUBE BUER SR ) A K UL (i
DO K FLIVLREE | e R | B 8B i UL LR ) 3647 A 1)
DSE NIk e S GV vk 2 20V St e ] PN
B ULz,

PG A 0 DX G T R B S o 7 )
QOEVAVERESE VA 75 QUK VAS B el S INSh e/ 511
JUUREE A ) S 347 5 vy [ 75 A () I [l 75 SR AR ), AT LA
PEA B EAT 7 52, TR L AT LA /NG TG [l 7 A R 4 5
(2) BURALE : B¢ 2100 S 1 8 [l ey, 5 P QB
Tk (3) AW : 507 B To & (W] A T 267 sl LA
PN ) S B P I e T R A B A RN R
A O R R o S A e
1.3 MSU &4t

X ] LA AT 28 AN 1 OG5 T R B KA e
X} RS I RIS KT DL SR 7 45 SR 35 AN 1) R e
PERHEE AR AR i RO AR (181, Sk < DM4500) '~



£ OB BARKIDN KR VU2 R0 fER B R 2 E

- 145 -

MESE B AFAEAPERTOE MSU fin g, 45 R0 5%
Pk B o
1.4 gEiteortr

R SPSS 17. 0 B AF AT Gt 0 b, 47 5 IEZS
S A TR BORI LA R = AR 220K A I FLBOR
FAPIA I SEAEAS B ¢ K38 5 A IE 25 0 A (193 BOR
K M(Pys , Prs) o, ALIA] HLECR ] Wilcoxon £k
R THACGORI LS R R, 7 RAR i Z T A5G
PR IR J7 K3 5 Fisher K5 AfK 50 . 1] Spearman
FHOG Z B Al 7 A 5 ) B A Sk . B Logistic
[ U350 X 2 W XA A JULAE H B MU (R AR
MIfER A 2 #EAT 70 Mo 2R ] MeNemar 4655 73 A A
RS Wi 7 1 Z ] 1) — 8Pk, Cohen K R bR 7R AN [F]
BWirikZ m e —8E . XU, P <0.05 1A
EFAGEE L

2 HR
2.1 R IZE RS B2 A — et Bl
T BI2H £ 3L 80 {51, [ E 4 1 Xk B 80 3l

B A 4% 30 ~60 %, F-14 (45 £10) %, B
(162 £7) cm K HE (60 £10) kg, A H 45 % (body
mass index, BMI) (24 +7) kg/m*, Hrfpgfl2H %
AR ) 0 BRZH 25 S 0 Je e i B S B 4
BMI & X HEZH[ (28.2 +6.1) kg/m” vs. (22.8 =
7.1) kg/m*,P =0.001], 22 5% BA G114 Lo R
(L FR 2 I3 PR IR 7K - i TR IRAL [ (596.3 =
117.2) pmol/L ws. (323.7 £96.3) wmol/L,P =
0. 001 ] 5 5] 41 A8 & 1L 35 88 8 C-F i 2 1 (hyper-
sensitive C-reactive protein ) 7K F & T %f IR 4H
[(12.5£3.2) mg/Lws. (3.6 +1.1) mg/LL,P =
0.005,% 1],
2.2 I ZE R BEZH B I R AR AE

i XU 1 L B 1R 0 : 30 3] (38% ) 5 FF
1,30 4 (38% ) & I HEACH 5%, 8 4 (10% ) &
I 2 BOREIR, 1 0 (1. 25% ) &5 95 i o T XUE
Ao R AT R I 33 1 (47. 5% ) FEAE SR AT,
HA A [R] #8119 B ) 23 50 S 16 i) (20% ) 2 ik
MTP1 16 i (20% ) B JiE .8 14 (10% ) JBE 5C 19 .4 14l
(5% ) felie S 191(6.25% ) H- B, UBEE AR 8 X A7 3 20
Bl (di 25% ) o 39 11(48. 8% ) Jig WUE & 512 K AT
SR P A A I A A O BUUE i AR, 20 451
(25.0% )y BRESZ 2,10 491 (12. 5% ) S I o5 L
REERM 5 s R, S 611 (6.3% ) Jy MTP1 % 2R, 4 f4i]
(5.0% ) Atz o %k B ZH ) [l 50 R e MR 45 ok
K BT FLIE e e 175 20

R 1R X IR I RS 30 & AR

Table 1 Demographics and clinical and laboratory findings in
gout patients and control group

Items Gout Control P
n 80 80
Age/years 56.3 +£13.4 55.6 £10.3  0.548
Male/ % 90 80 0. 606
Disease duration/months 71.5 £48 NA
Gout flare frequency(/year) 1(1,2) NA
BML/ (kg/m?) 28.2 6.1 22.8+7.1 0.001

Serum uric acid/(umol/L)  596.3 £117.2 323.7 +96.3  0.001

81.3+38.3 76.4 +31.7 0.672

Serum creatinine/ ( wmol/L)

hsCRP/(mg/L) 12.5£3.2 3.6x1.1 0.005

BMI, body mass index; hsCRP, hypersensitive C-reactive protein.
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Table 2 Features of MSU deposition by ultrasound in
gout patients and normal control group

Control P

Ttems Gout

n 80 80

10 (12.5) 0780 (0) 0.001

Double contour sign, n( % )

Tophi N, n(% ) 50 (62.5) 0 (0) 0.001

Intratendinous hyperechoic
aggregates, n( % )

26 (32.5) 0 (0) 0.001

44 (55.0) 0 (0) 0.001

Intratendinous tophus, n( % )
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Table 3  Sites of tendon involvement in gout patients

Items Achilles tendon Quadriceps Patellar tendon
Intra-tendinous tophi, n( % ) 32 (40.0) 14 (17.5) 6 (7.5)
Hyperechoic aggregates, n(% ) 9 (11.3) 8 (10.0) 4(5.0)
Power Doppler signal, n(% ) 3(3.7) 10 (12.5) 4 (5.0)

n =80.
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Table 4 Demographic and characteristics of gout patients with MSU deposition in tendon by ultrasonography

Ttems Positive MSU deposition by US Negative MSU deposition by US P
n 44 36

Age/years, x s 53.8+9.8 49.2 £12.1 0.217
Male, n(%) 40 (91) 34 (94) 0.871
Disease duration/months, x £ 87.3 +£40.9 7.7+2.6 0.001
Gout flare frequency(/year) , M(Pys, Pys) 2(1.2) 1(1,1) 0.001
BML/ (kg/m?) , % s 26.3+2.5 23.322.1 0.05
Serum uric acid/(umol/L) , x s 584.6 £87.6 460.4 +96.7 0.001
Serum creatinine/ ( pmol/L) , x £ 90.9 £33.3 70.6 £40.2 0.02
hsCRP/(mg/L), x £s 13.8 £4.2 12.8 £3.2 0.601

BMI, body mass index; hsCRP, hypersensitive C-reactive protein; MSU, monosodium urate; US, ultrasound.
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Table 5 Sensitivity, specificity and diagnostic odds ratio of US at detecting MSU ecrystal deposits at joint or tendon level

Ttems Sensitivity (95% CI)

Specificity (95% CI)

Diagnostic odds ratio

Tendon tophi or aggregates
Tendon tophi

Tendon aggregates

0.94 (0.77-0.99)
0.87 (0.69-0.95)

0.63 (0.44 -0.79)

0.78 (0.63 -0.88) 4.16 (2.45-7.06) "

0.82 (0.67-0.90) 4.74 (2.59-8.69) "

0.76 (0.62 -0.86) 2.63 (1.50 -4.63) "

n=80. DCS, double contour sign. * P <0.01.
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