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Purpose We retrospectively investigated the characteristics of patients with monosodium urate
(MSU) deposits of the hand and wrist on dual-energy CT (DECT) compared to those without. We also
attempted to determine the pattern of MSU distribution in DECT.

Materials and Methods In total, 93 patients were included who had undergone DECT for evaluation of
the hand or wrist pain under the clinical impression of gouty arthritis. The total volume of MSU deposits
on DECT was calculated and the pattern of MSU distribution on DECT was analyzed. Also, the level of
the serum urate at the time of DECT and the highest level of the serum urate of the patients were ob-
tained from their records and the relationship between MSU and serum urate level was evaluated.
Results The range of the volume of MSU deposits on DECT was 0.01-16.11 cm?® (average: 1.07 cm®). The
average level of serum urate was significantly higher in the MSU positive group than that in the MSU
negative group. MSU deposits were most frequently observed in the wrists followed by fingers and
digitorum tendons.

Conclusion On DECT, MSU deposits were most frequently detected in the wrist and related with high se-
rum urate level.

Index terms Arthritis; Gout; Wrist; Hand; Uric Acid; Multidetector Computed Tomography
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QANFEF ZH 9] Q3= A&7, YA (distal interphalangeal joint), -9 4144
(proximal interphalangeal joint), &<4%]34 (metacarpophalangeal joint), 543 (car-
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Fig. 1. Study flow diagram.

Patients who performed hand and wrist DECT between August 2015 and August 2020
(97 patients, 101 DECT)

Exclusion (4 patients, 8 DECT)
- Patients whose serum urate level unavailable
on EMR (4 patients, 4 DECT)
- Only one DECT was selected per patient, in
case of patients with 2 DECT (4 DECT)

93 patients and 93 DECT of the hand and wrist

\ 4 Y

45 patients without MSU deposition 48 patients with MSU deposition
on DECT on DECT

Osteoarthritis (n=13)

Tendinitis (n=8)

Rheumatoid arthritis (n=>5)
Palindromic rheumatism (n=5)

Septic arthritis (n=2)

CPPD (n=2)

Ganglion cyst or soft tissue tumor (n=2)
Cellulitis (n=2)

Gout (n=2)

Undifferentiated arthritis (n=1)
Avascular necrosis of scaphoid (n=1)
Mixed connective tissue disease (n=1)
Lymphedema (n=1)

CPPD = calcium pyrophosphate dihydrate crystal deposition disease, DECT = dual-energy CT, EMR = elec-
tronic medical record, MSU = monosodium urate

22.1-104 mg/dLe] #EE B OH(Fig. 2), 2t ¥F 24t 5k o]FolUA] CT/ 2ARE
5 20| 3= FARtolA 4.6-14.0 mg/dL, 2o %i% ZAfoll A 2.1-13.1 mg/dLe] HE =
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(Table 1). U 2] 137 2] #A}= 24PdeHA] H-88 0] 2Rt 26ttt 4ok
£8514] k2 7, ol 5| A] CTOﬂH AIEE Z7o] AEd S B+t BF AbsE
7k 2% 7<l o2 2hAftol] Hlsl /-2 m]ohA] = UTHp < 0.001) (Table 2). LA SHAIE
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Fig. 2. Number of patients according to serum urate level in the MSU positive and negative groups.

[J MSU negative Bl MSU positive
12-14

10-12

8-10

6-8

4-6

Serum urate level (mg/dL)

2-4

20 15 10 5 0 5 10 15 20

Number of patients

Majority of the patients in the MSU negative group belong to serum urate level 4-6 mg/dL whereas most pa-
tients in the MSU positive group indicate to serum urate level 6-8 mg/dL.
MSU = monosodium urate

18 r

16 f .

12 f

10 f

MSU deposition (cms3)

Ot mlosp@asdN e & | [ig 3 Distribution of serum urate lev-

0 2 4 6 8 10 12 14 | el and volume of MSU deposition in
Serum urate level (mg/dL) the MSU positive group.
MSU = monosodium urate
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Table 1. Comparison of the Demographic and Clinical Data between the MSU Positive and MSU Negative
Groups

MSU Positive on MSU Negative on

DECT (n = 48) DECT (n =45) p-Value

Age, years 65.0 £15.3 624+ 139 0.399
Sex

Male 40 (43) 33(35)

Female 8(9) 12 (13)
Urate lowering therapy

Yes 17 10

No 22 31

Indeterminate 9 4
MSU volume in DECT, cm®* 0.135 -
Serum urate, mg/dL 72+t24 57%18 <0.001
Maximal serum urate, mg/dL 93+t24 6.71t23 <0.001
Range of serum urate, mg/dL 3.5-122 2.1-10.4
Range of MSU volume, cm® 0.01-16.11[1.07]
HU of MSU or other mineralizations on DECT 206.5 £ 70.2 281.4+82.2 <0.001
Data are presented as mean % standard deviation or n (%). Number in square is average.
*Median.

DECT = dual-energy CT, HU = Hounsfield unit, MSU = monosodium urate

Table 2. Comparison of Serum Urate Level between the MSU Positive and MSU Negative Groups according to
uLT

Serum Urate Level of Serum Urate Level of
MSU Positive Patients MSU Negative Patients p-Value*
(mg/dL) (mg/dL)

With ULT 6.3+23 58+%t12 0.651
Serum urate <6 mg/dL 45+0.9 48 0.8 0.462
Serum urate = 6 mg/dL 84%16 6.8t 0.6 0.013

Without ULT T7Ex24 54+17 <0.001

Data are presented as mean % standard deviation.

*Comparison of serum urate level between MSU positive and MSU negative groups using the Mann-Whitney
U test.

MSU = monosodium urate, ULT = urate lowering therapy

7H7F W=l o, BRle] Ba= Tables 3, 49 2t @Y B2 7oA QARE
& 27| 7P Hol AZEArh22%). (AN EF 2742

= ich £2o) HH-o HHo] 57% 2 1917190H, o]= &7i2tolM Bd eAhtES AH 7
4=0] oF 1.9ufjo]c},

&7tete] QAN ER AAS =2 ZW(lateral side)ol] B2 HIH(Figs. 4, 5) £59] 3¢ 8
AHEF A%o] 2 dFol 2RI SHoM = ANEE A7l 2504 2671, 250l
22717F FRI=| QI =2 oA BT QANFEE A2 44707} ISl H, o] F 89%7} 4

A FH7E upet EAeIATh(Fig. 6). A LANEF 27 5 4Fol| 2 RS 560 7H
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Table 3. Distribution of MSU Deposits in the Hand and Wrist

Lateral

Body Parts Anterior Posterior - Sum (%)
Radial Ulnar
Finger
Thumb 3 2 3 1 9(3)
DIP 7 8 2 2 19 (6)
PIP 9 12 9 4 34 (10)
MCP 10 4 12 11 37(11)
Wrist
cMC 10 16 0 0 26(8)
IC 51 22 0 0 73(22)
RC 31 13 0 2 46 (14)
uc 17 15 0 2 34(10)
Distal RU 8 4 0 0 12(3)
Digitorum tendon 39 5 - - 44 (13)

Data are number of MSU deposits on DECT.

CMC = carpometacarpal joint, DECT = dual-energy CT, DIP = distal interphalangeal joint, IC = intercarpal joint,
MCP = metacarpophalangeal joint, MSU = monosodium urate, PIP = proximal interphalangeal joint, RC = ra-
diocarpal joint, RU = radioulnar joint, UC = ulnocarpal joint

Table 4. Sum of MSU Deposits in the Hand and Wrist

Lateral (%)

Body Parts Anterior (%) Posterior (%) - Sum (%)
Radial Ulnar
Finger 29(9) 26(8) 26(8) 18(5) 99 (30)
Wrist 117 (35) 70 (21) 0(0) 4(1) 191 (57)
Digitorum tendon 39(12) 5(1) - - 44 (13)
Total 185 (56) 101 (30) 26(8) 22 (6) 334 (100)

Data are number of sum of MSU crystals according to body parts.
MSU = monosodium urate

=2 W2 HckFigs. 5, 6).
SQARFEF Aol =489 2t 5 572 TS, 192 FokE|A S ol 72|
A &1} S50 WA AT} FF0] 2ol U= TR QANVEE A2 Z
(1671), FZ@67), SH(771) o= F2SIITE o] AFEelM QAREF ZA7o] 71 Hol X2}
H 29)= &7Fo|ltk(Table 5).

o]FollLf7] CTolA LANFEF Z7o] gl B 3 1490l ZaddEo] ERl=glon o]
HHES U= o 2814 HUCE QANYEF Z79] 4t 206.5 HUELCH =UTHp < 0
(Table 1). o2&t Z&HHE A EA/AS] 23 WA 71 wo] BEE o
™, 2 Hholls 84w 4 T, AT, 2R, A AT

=y
efel=lch.
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Fig. 4. An 83-year-old female with right hand pain,
swelling, and redness. Dual-enery CT shows mono-
sodium urate depositions at the right 2nd, 3rd, and
4th proximal interphalangeal joint lateral (short
arrows) and posterior (long arrow) aspects.

Fig. 5. A 78-year-old female with intermittent
hand pain and foot pain for 3 years and recently
worsened pain. 2nd distal interphalangeal joint
(long arrow) and lateral aspect of 2nd metacarpo-
phalangeal joint (short arrow) areas.
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550 A= WAL WEAS Hakst & HgAn| g Aot 34 olF="4 (negative bire-

fringence)= H.ol+=

kol
Holo] 251 AL ¥

Fig. 6. An 81-year-old male with left wirst pain.
Dual-enery CT shows monosodium urate deposi-
tions at the left flexor retinaculum (long arrow)
and 4th flexor digitorum tendon (short arrow).

Table 5. Distribution of MSU Deposits in the Hand and Wrist of Patients with Osteoarthritis

Lateral

Body Parts Anterior Posterior - Sum (%)
Radial Ulnar
Finger
Thumb 1 2 1 1 5(16)
DIP 0 0 1 1 2(6)
PIP 1 2 0 2 5(16)
MCP 2 1 0 0 3(10)
Wrist
CcMC 0 1 0 0 1(3)
IC 3 0 0 0 3(10)
RC 3 0 0 0 3(10)
uc 1 1 0 1 3(10)
Distal RU 1 0 0 0 1(3)
Digitorum tendon 4 1 - - 5(16)

Data are number of MSU deposits on dual-energy CT.

CMC = carpometacarpal joint, DIP = distal interphalangeal joint, IC = intercarpal joint, MCP = metacarpopha-
langeal joint, MSU = monosodium urate, PIP = proximal interphalangeal joint, RC = radiocarpal joint, RU =
radioulnar joint, UC =ulnocarpal joint
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