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Abstract

Congenital radioulnar synostosis (CRUS) is a rare condition characterized by abnormal fusion of the
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proximal radius and ulna, leading to restricted forearm rotation. This disorder is associated with
abnormalities in the bone morphogenetic protein (BMP) signaling pathway, although the exact mech-
anism remains unclear. Developing robust classification and screening criteria is essential for early
diagnosis and intervention. Currently, X-rays and CT scans are the primary diagnostic tools for CRUS.
In complex cases, MRI provides additional value by evaluating soft tissue abnormalities. Treatment
strategies should be tailored to the patient’s functional needs. Rotational osteotomy has proven ef-
fective in addressing severe dysfunction, significantly enhancing patients’ quality of life. For those
with mild symptoms or lower functional demands, conservative management and functional train-
ing are often sufficient to maintain daily activities. Establishing a comprehensive classification sys-
tem and early screening program is crucial to improving patient outcomes. Further research into
the genetic underpinnings of CRUS, particularly BMP pathway abnormalities, will facilitate better
diagnostic methods, management protocols, and innovative treatment strategies.
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1. 4R

S KA b RS i Fil& (Congenital radioulnar synostosis, CRUS) & —#h %8 WL Je RYER T, KIp %L
9 0.2%o [1], VRSB A A Z 1A 3 R [2] . HARHIE R8T s MR 2 18] 0 3 1B MR 2,
SR e TR Z IR [3]. CRUS M@ IEAG X 8 BB, 5 B EWUR 515 [4]. CRUS 12k
BURSEIR RIS BRI RAAR AR, 1 X 28R MR, DA 2 1T RA R P2 B RE P[] BT 1 23 RN i 2 A
HEXT T CRUS I MR AIRIATT 0 E B, WA K ZWi A1, CRUS n4k4: K% @ Ml 53 /= &
(1 H 35 B Th RE RS o

CRUS B# W RIUAMI TGS ZIR A TEAE 48 )1 TR IO = M B S0 . AR 4 7 i e
TE AFIREE BTGB 52 BRAAR 5 L, X SRtk £ 2 d 5o H H Th g, Uk S /€ [3]-[8]. SR, JF
JEATA CRUS BH TR ETFRT1: A Len] L AH AR AT AR EHE B KIE M [9]. CRUS BLALEIR &
AAE)LEIIEE F I, MR AT e 2 PR AR A3 B R [10].

KT CRUS AR AL AT 7 2 E AR b A LR 22 2l 1. 29 60% CRUS XU A, £ 9%F BH %
FIES, PR R BB . AR TR IS CRUS MR 2 AN EER A, JLH W
T RAE A (BMP)E Sl B IR R A, HHINLH M ATE R . 25 EPTR, CRUS 2—FhERIMER
PEFT, Xt B AT RE R AR V6 T B SR R . R DR SRR IS W 5 SR D T e g AT R
RHIRIT B E T, T fF CRUS M5 (138 A% 22 L Rl RS 5388 K Sy B8 g 1 A B R39S W A~ 3 3¢ o

2. IERTIR

CRUS )™ B T REAN R, 1 B AL 18 T 25170 T (e i) ke 4 210 2 17 L (e ) B RE AT B
PR TE SN A IR T B0 R B QT R SR P 1A R R RE R B IR A 3 v A R
IR 24 R AR T A8 o X 8 B ST R A A G B IR 2 B 25 R0 L HE 3, YR B S IR ). By
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SRERERER, AR TR R, T OCTIERT . BeJE S s 2 I, AR C I B R . BRI, JEA
ST CRUS HB#HERTHEEF-RIGYT, ¥/ CRUS H 2 Th e Bl s & ml LAE i 1 45 4153 6% (g 515 F
KA HE B RAMeE, LA R H H 7 23] [6] [7] [11].

CRUS & — 7 i = PR 5 748 A B A 771 B A A2 51 ARSI 58 R o K 22 B Pk R RO L P (1) SMADG B
PR 7 3 LA 56 JRUOG T 5L P R AIE, H 00 5 21 SR A RO R B [12] [13]. R AL 0w, #4r CRUS
BFIETTRR IR B R B AR B HEALC T 5 45 5 AR B AR LR S AR R B IR . B0 JBR e TR AR
HHEE Y LR G AE(BMF), R N EAZ A L/ s/ RE (RUSAT), AT HEJE A B8 A 7 o 45 S A AN 4 T2
Mo /D IE[14]-[16]. W70 A& MECOM (MDS1 Fl EVIL &A1 1) 0 2% A 9828 55 2 F A TE 3 1 1 /S A k2>
FEA CRUS 2 [A] %5 LK B 5 [16]. MECOM ZmidEfa it kb1, (EIEH R & MR & £k 1 5 2
TEH, 32 5B R S MG 4000508 . Rk, X e AR AR R I Z FiR AL, (4 BMF,
HEREE . OISR SR . B ARE GRS A H E14].

3. Kt

Gh1n1 5 BURZ S8 CRUS R 2 —, i AURCE (0 B B S5 R i A A O T AE SRR 9 i B e i 75
PG IER R, e s A RUE PR o 4 K iAo o TE RSB ARV 3 2 9 B e A B3] A i Al
R A 3 308 AT T B — TR ARl 5T, BT o ROBR OG5 (PRUD) . S izt o 615 — k2, PRUJ S VFAT
B BT AT 2838 Shk AT B . ZEARE)S: b, PRUD B R B B )38 IS B Sk 2 [A] i 35 4. BRI
WAEERE L, HFINBERE MRS, A PRUI RO R e vE. BT RS A&
ME AT — 2 FE 1T PRUJ, IXEL) 5 IR 3L B % RSG5 B 07 AR [17]. BRI
Wt S A AR R AN R A T A YRR, (EAE CRUS Ff 28 fih (1 7746 2 5 BUR(T J A0 (60 160955 BE 1 92 2
CRUS 5 4MUEI 15 5 A A S5 K T2 i S5 1 A R [11]

HHATXT CRUS WA 7t F B FE NS, JCHZEALS T 20 60%[F CRUS i 5 XU &%
i 20%[K17 51 PE M S 5, 12070 32 B DR et R i 4k U B4R [2] [18] . Ak, —EEHF ST E B CRUS
RN ZE 5, SRR R, THERAZAY RO Y et i i &3 [5] [8].
i 24 T4 BRI A SC R 75 (GWAS) R L 75 CRUS AHIEIZANSE R AR, IX B BE R AT m] R 2 T4 B T
BRAEFEABMP) A MIRe, stk & BRI IEF & KE, FHIERE 3 E19].

K BMP 4, HoAth 5 CRUS AH 5 (14 35 D5 467 st AT B 5 M0 1 56 1) B % K 8 - Niiihori 55 A il K I MECOM
HAREEFE (GRS MDSL A EVIL) A X548 5 CRUS M55, %7878 th ] S35 4h 4 p P i /NS /b i
[15]. RIEILFKBH, FRVERE R YR M /AMRIEIE B, DA e RIER & s Al e T mfl & 0 8%, @
A EVE A ALL (HOXALL)FE R 5828[16]. 55— 7E0t 117 B R BUR B & 10 B 5 0047 T A 14
JF, RILT SMAD6 H:[H 1R E D Reshk B R, $oR B RBCTT A& AT et SMAD6 HRFF 5[ E[13].
HHF RN CRUS 5 ZMAT2 F:H R ASAEAE T LE K R [19].

CRUS ‘& & 1 oAt 50 DY J56 1 56 R AE VLA B BB A EE A1, 0 Apert ZEA1E . ST ZE4R R ) LA
ZEAHE[8] [18]. CRUS HIRIRHLHIE Y K G ) LI A R 1H 2 8] BRFE BOREIR, 5 CRUS 5y &M AH 51
FEPRAN 5 50 S8 A R A L R 2 1) S 3 () BB [5] o BT B 1 R BB R, R R T BELE CRUS
1 HE e AR R A DR B AE

4. kR

CRUS J&4 RUBSH i AR ) 7 = (R, 2 BRI <9 B e Ja RIE AT IS 3 . 1T iR F ey 70 AR
P NP D R VA= 2  STE iE e R L NI S VN = UG = 8 i A Y WA € = SN = g
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i PR B S 5 o 30K SR T R T 55 [ R R R S 1Y) B R A G . Yang S5 X 48 2 R A
RO b £ A B A R i A AT B 3D FALIN R P e . RN T O S R I, R IRAE
CRUS 5| i [y i T Hh B2 15 F1 (DAR) 142 A BE A2 (IRAR) AT B A 52 W) i B Jie 4 Wy 0 )™ 260 i f1 o 26 B2 4R
br, T0RCE A REA (IRAU) AT RUE 524 (PAU) 5 IS Be e M B2 ROAH SR MEAN i [11] o XM Ry BR AT LIS I C
SE T EEAT R VA, AR X 2RI A e AT AR [20] -

T CRUS IIRRILLHFE, MEMEEA—, HILE LS —M9RRG5HZRISH . J697 f TS T
ZECEE, T HATRRBIET, DR [F G 2R 8 g, % Cleary FI Omer 7324 R 401
7oA VAL SRYEVERRG: 1AL JORRE SO BB R s 1 B BEE SR B AN At R A RS I
By IV B i P R O T 2R Sk [6] 0 F T30 B i (0 B 4L 5 S 5 R T TR B A7 A
XA W BRI R SR BREEAT VR o SR, R E 2 At/ LE R ST 4L (CMPOS) #2 T —Fli
T X GHERFIRILIR S AG (MR T AL 2K RGeR e e LIS, #8717 MRI &5 5 VAR 558 K
PE CRUS AR W 2 (B 126 &R [21]. — W2 W CRUS 1 JLEE B HEAT M Bl e s 7 kB, B
CRUS & —Fh=E WL AT Y, AHEA RIS IGIRTTE DR ZRE —E k&R, H C&OIIl B4
CRUS 4 ] 2> L™ H I AT AT, /& 2T T 1[22] .

5. BHIEN

CRUS &R A AT B RO I - fh i S B S R Mo, RIUVATE e 2 R BERGIEEA
ZyEEsE, RIS Wi SEIR 2 ek sl ), B LS, ERIZEHTINE, ZHRXEHEZ TiEsh e
B B2 BRI A e 2

CRUS M2 LA PR PP MR A A B, X 2R R EIERIZ W TR, 8% m] LLR s ROB R v
MORR e R R BObe B SR BLAL[7] [21] e X TR A% 0] Bl R Btk — 2D VP Al 43, MRIAT CT
Hat T SRR (5 B [23]. MRIERAL KRG LRGN, AT RKINEENRAR G Tk
BUME CRUS B, DN G M AN &, SRS Wl BB INXE, #0547 MRIKGE, LUfE
B A T PPAG G Rl 18 100 S R BB S UIRAS [21] . CT =4 @A B T SR S5 M e K, R B
MR RATVEATE DL, R IAIR O F AR R AL SCHF[24]. FrEoR W 3D CT AL REIER LB AT
CASCEE i IZ sh i, 602 W DR HE[25] » SXLeR AR 22 TR A 1 2 A RE A% B 4x i b 17 AR 55 P g
G5K, N MR T O SR BUE R

f£ CRUS & it da b, #al WARIN AT LA 2240 . BT 25 A8 7 W, S5 6 L R4 R,
I RERURIAIZ[8] . BT b X oM =4k CT X #IPA UV EEL, T MRIE AL B AL S 7
I AN EGER ShAh, SRS W R AT O T T O L, WIBAT MR . BRI 8
PEEBRIE RS, X AT RE/E AR | 5 CRUS RIRBIF E 5 2 %5l[5].

6. Jafr M

CRUS (SER M ERBEE KA R G MD) A T RA Bl tt, M ERpE il E & E PR T, L575E
gty B Rl R S B R, R 5 RBOTTAR G B R & =% [26]. H Al e WL 0T AR S0 e A i
AR Rl Do B 45 A U B0 I T IR A AR 55 [26]-[28], (B LK IIT B R4 W FH F IR L B,
Sk PRGN v i B AR VA, SR AT AN T TSR

BEXE CRUS W67 ik, IWIRERAER A —. B0 L5000, BRI A WAL, §
20T A DL e R AT e ThRg,  HORJS 51T FH R & RSB = [3] [6] [27] % WA G I AOE e fE pil e
PR IR SR L PR 2R 5 4B P B AR RS A TS L S5 R TR B 3 B AR5 [29] o A THREIR B+ A H ) 52 2R B
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JREHT A BRI 8, AR T AR T DRI SR AT s TR SE (R IR R H . WHiEoR, Sl Diaeil
SR B T D RE DT H 2 2 O

FEFARIGAL L Ioge—Arite, —ePe A4 R 9KAE 5 50 52 IR BRI T S 32 52 TR [18] [30], 1M o5 — 6
A EUEE R E W S5 AT TR, DU B AN R R AR 2 B IR A
W F2 1) — A 20078k, W R B R AL H R AETE RE /I [31]. X T Cleary-Omer v %, B¢H LUIBRELE
BARAT BT 08 i R TR [32] -

3D FTENHAM T AU SIASETE T FAKGEE, ARG F AR AT E[24] [33]. Dong &8 A [1]3#1d 73
Hr 6 BiAT A1 E E o 2w e b DhRE ) CRUS M AL, A B e R 2 — M 22 & R FARTT iR H.
AT LR K S A e Th g . SR, A IR ROR S — AL, AR5 BRI/ K IR VT S0 e -
QBT IR G T A TR ik AR R R, SRR T B MRA B AE, i A o
HARME 2T IEF[14].

7. RRNHRERRARERE

CRUS &A= Wi & 2% KIS RNk, X A8 e e Th REAN S8 A3 R AT R B 5. A SR SELR
BT CRUS HIRUTINS: RIREIL. ARHLE] L2 Wi75 i, SR 1 H g A% A A0 22 25 PR R AR 1) R Tk
JEHRF AR AEE A (BMP)E SiEH T H AP EZEM . B2 EA T80 T 2508 B8 Wls 2%
HE, HETBRFEEOR, W X SHE0R CT 34, 72 E 2 M ik T B [5].

AT SRS 5 R4 SR (0 B AT BE R SRR, B0 e R T I AR TR T HORERR R AT I DI REAR
Ao BRI, AL R H R RIS I, R R AR A B R ARG T ik, A
TR AT e DhRg, & o R iE 31,

ARRIIBIE TN A BT 1 — 2D W] CRUS [t A& 27350, 452 BMP {55 3l % 7 % 72 400 T AR A
A s 3 B ML AR B AR IR IR AN DR AT B T R S LA XT R AR 7 SR AT B 7 BL, - I (83
SEMLE AT RV BN Tk £ . BbAh, G SLARHEAL A 7 T AN A 1R o8 Bh T R e A,
7SI B SEA 1 40 XS, DA A0 T T [34]

Wi BRI T Rk JE . R SR I H FRIE AL FE R R CRUS R TERERIVR YT 77, DAITE 7y 12 11 LA
PRI 45 S Bl R B A A BOREIHT, A 808 CRUS B R M 2 (16 )7 IE AN 08 A T i
2=
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