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Anatomic observation of the elbow joint related to the machanism of the pulled elbow in children ZHANG
Jingdong , PENG Mingzing, LIU Lijun, et al. Department of Orthopeadic Surgery, Second Hospital of
Wenzhou Medical College ( Wenzhou Zhenjiang ,325027, China )

[ Abstract] Objective To explore the pathologic mechanism of the pulled elbow with the relationship of
the annular ligament and synovial fold in childhood Methods The embalmed cadsver’s elbows in 16 infants and
10 pre-school children were dissected. The radial head and neck, annular ligament and synovial fold were ob-
served and measured. Results The sagittal and transverse diameter of the radial head were larger than the di-
ameters of the radial neck (24% ~30% ). The superior and inferior lengths of the annular ligament were ap-
proximately similar (26.82 and 26.57 mm in infant,28.50 and 27.65 mm in pre-school children). The con-
stant and multi-shape synovial fold were found at the postero-medial and antero-lateral area of the radial head.
The free margin of the fold was long (9.55 mm in infant and 11.38 mm in pre-school children) with broad
and thick basement. Conclusion Part of annular ligament or synovial fold interposed between the capitellum
and the radial head could explain the mechanism of the pulled elbow.

-iC -

[Key words] Pulled elbow; Annular ligament; Synovial fold

JUE R B o LB 0 B R 5 Sk R
2 LI 45.4% ) KRR IS IATE | -3
% WRHE B F ¥R el LE, B E R Z A FEA,
HRZ AEA R E K E AL, B RBETTIHORE)
LB %, Eat— ey i 2B Y, B
BT 2 7558 B4 LA & 3k 15 SR RL A0 A S/ T 4%
HHUABAR B kB 5t BRI L A, HE
TRV PILE , A ARE L, AR
T RN SR BB i AR L SR E Nk
Ve 2 PO A0 B I 2 %ok SR AR 3 B M R
AT T A2, U — R
1 HEEITGE
L1 MK S8R SAE ALE AR B X TR
M6 MHZE 3SR 8 B 16 MERFRA,

3TETHERADLES K S B L0 AR A, #
Rl LR bR A LA, OR B SR G B LA AT &

1.2 @8J7EE FRA B BT B E K B
KRR, EEAREBESEE, V) AR BES,
T - 75 P A 0 % A SRR DT, 4K SF- DT S0, Ok B
SMUER S RTTEE, B, KT EELITIT, AR &
WERASFRR B A (R R B3 A 2 2 1 R vl B
HRA TR B, A5G 5 2 P 0 22 D0 5 B Sz ek L e %
B3k R ) R AR B AT IR, R R AR R Rtk
Frilj & (3R 0.02 mm),

1.3 FRREEUN  WEFRBFES, WEFR
i %K, IR XA L S KRB R R
HEAT IR, BrSHUR HE1T K B (BB 3k R R 12 B
B/RESRREIER) IR FLTEMKE



D EEH 200346 11 A5 16%F 118 China ] Orthop & Trauma, Nov 2003, Vol. 16, No. 11 - 653 -

.

1.4 BESBONENE SEAZFEO0H
[BI G5 18 B A B T 25 4038, B4 O - o R (AR
R A FRER) AR R) RBRGERR)
BRI (FBRATBR), IBEE R PO, K H
B S AT BT A JE SRR A AN X, S R
WEEAE A BT SRETRN, MHPRK A

1.5 Suit2#abE PRI EE RoR , RS
HE N 2531 (One-way ANOVA), SPSS 10.0 # 4
AT o

2 #R

2.1 BEELSERREFEHURN TR L
THEE, L4808, RV EE =AK, L&A
AFBEE /N S BE L Z 18], H IR R B E L7

R TR W R B T & RENH=AEABHNEARS,
Fz1 BEL.HAE(mm)R LS 7
2 5] L RARER LK BrRE TR RKREZH BEH
24 L 12.71+1.18 12.14+1.26 10.10+1.29 9.32+1.08 1.26 1.30
S HERTIL 17.98+£1.78"* 16.86+1.19* 14.40+2.87* 13.6+2.79" 1.25 1.24

A P<0.05
FREHBE LT AERKRTRR, WARE
AR EEFA 20% LU (B 1),
%2 FEPHL TFRIAKREETFEIMKLE

3 ARG R ET%
4K (mm) F&IMK (mm) KL

Byl 26.82+1.07 26.57+0.95 1.00
2580 28.50+1.48 27.65+1.22 1.03

oA R P>0.05

EFRE BRI IR A R AL B 2 R T L
BEER, FTHMKEE,
2.2 MBESIBRAOWM B4 JLHE R R ET LA L
BeE ko 0B R R R A LK 3.

®3 WAURSLAPOREEEBEEER
S E (B M)

W Aram RpSMU BRAR SAMU
w1l 16 15 16 16 13
FREIL 10 9 10 10 7
ERULBH LA E 3L o o0 B W R A B B A iR
R (B 243),

26 M 34 R BUBRE 3L S5 I B AT S i ¥ R 4K
BEE L, JE LI R IE £, T AT SME LB
RIEZ . PAEH 26 MARABE K5 P90 K Ao
T R EEAIE SR R 4,

F4 MBEBOTSS LR M)

EEImE AR AFR BEAR £BR HER
J& ) 26 17 4 2 2 1
A SMB 26 0 1 2 2 21

BEREANSE RS REEEERK, BRE
KERER, & 6 M HEE R 2 5 5MM , B i e

GREAS5.0~17.0 mm Z 6, B4 IILEHKE
9.55 mm, ¥R AT JLE N 11.38 mm. FP L, 19 M)
BREMRESH 9 M EF R HBBELE W, 8T
KATAMUE BT KERTF 6.0 mm & 5 M
(6.0~14.0 mm),1 fUEAFKR, 2 WER AR, 2 W
BRI, 18 MEKTEMECELATAMN, 1
ZIEMREGIMU . BE Sk BIRT M R S5 SMU AT I B
EAT /DS E R EEE,

3 itig

ARBEE RPN RRILE, G5 — e
WA B TR R 4L BB 3k 5 S AR 40 AH Bl
INTREFHER YRR, BEEN TES KL
BB Sk 2 6z, XF B4 L AT AR AR F 2 B 0 W &
SRR AT A B W — 5 B IR 4 LA
HFRREHMRELE, /NS INEEREA AR
ZRERAFEHE LM, Mehta 4 & Slater 3 1
HIEERER R B LB A LB S AR, Ak
HBREHIK 30% LU L, 4 B AR i YR P s B &
HARB IR 20% L4, B /NFBRAR S5% , 58
MIBERE 24% ~30% 4T, HML, BRI E—%E
EXT B LB L T AR T H R R R, R
S S L B % 0] 2 R R R M BB Sk 2 B B & R
BE,Lhr b, B LR E LR ERBEEH N
KBRS T NIRRT P hi b MW AR BRE K
.

TEXBRE KRB PRI BRI —E-
BEWRE, (BB 4IRS BB/ DN TRERES
FHBAAE, RO TR A 2 B4 )L X
BEMKTRRE, MEXBITILEN RS LHE



- 654 - FEEH 20034 11 A% 16 %55 113 China ] Orthop & Trauma, Nov 2003, Vol. 16, No. 11

BNFRRE, B, B4 LR F R ETLENBE X
R R AR B, X5 LRI R0
W Ry, B, o TRTE RERTIEE BORUE
B SRR M AT B SRR SRR A 8 R
—ERR,

Betland!® ZE ST SCRR L 5 Ja ot B B Sk 2 J5 iz £
KAHLHIR th T R B B iR 7R e A A7 5% B &
DL, BEAE5E T (6] SR B 2 1Y, % B S M A O B
BCIRREH T R AR R A T R, Bt BB Sk R AR L
FHIEKF, B3 R0 PR B0 2R R T 55 B8 TR A
kAT BT, HERRAE LA, BRAR B 2538 R o A B
H/ANKIIR R L Z B, F, SHE /e, Baa sk
BRREERE ZAT)E M E, A KRR EH 308 N
REIFER

Kosuwon %112 IR A 1 A B kR AL, &
B RN 6 REE 5 77 (8] B B 2 3% K, A/ B BR 5
BT R (Rl AT &% B8 7T LASIESE, 578
TRERTT B REASE 5K 3 i) Bt BA 8 /)N T BB Je S B R U6 R
PRI stk AT AR 8 44 i R 3% 3 28 T T, 38 KB RS
R Bt BT AR A BB 7 3R B3 B8 B, (B U R 3 3%
AOUBEHR[E] B 4 B R A BTt iR, R 38 R Ape
KYE AT ROKAREROHAFTIREHNER, RE
quitts , AR N R ERAR B AR A B SR LR o

TATEENS SRR B4 B LI o+ 5 B, SRR B H
ET&HE, LW E, HAUEE=AE, THA
REB /D k SHE K Z 8], FFAMR B B iR 49 “ 4R
RS TR RT, TR R SR, R AR
) E TR EGE, AT N 1.0, XH AT RUR
FRELNE-ENRENE, ERELATEFTFRR
B2 SR , SRR B I S BB B K, I T % %
Bk B EEAE R T RE SR, UL AR B K SE s b
RA G WERAR B 5 i 49, (B R A e i B 7 K 4
JUBFRREIH M T 5 2R BRI, SRREH 5
THRABLBR KT8]

R % E B A MR ED A A B R L
FORIF, BHIA Matles 515148 t i 565 13 i M A
B ] BB KA BEBR 5C 79 1] 15 R 2R LA B9 R , Satler
%04 G BB K1 A B A, L, BR
HRBIH A, B RSB A A P R BRI,
FHERK EF TR EN HEE A, BBE 3
SEEMRE R BB LA B A AT, B H A AUE
sk WA &, R ERRE T ER R

JERRA, BB 25 T {7 50 A 95 382 Ay BE A o o L AR R
FR) S I PR _ %ok 2 Ji B9 BSR4, B B AT 46
IR R B O LB R A RBELN, £ E
LARERTHESR B R B F B 0A R S 67, Amir 1034010
TR FIHREARESR, AR SR
PLAERFRR I I BE R AR BB HLR AP o

XA B B SHME S, KR E L
J& LI RIS B R A B AR R A AE I B, Il
AREFHBTKR TEE S S5 BT AR &
kRGBT B, X RS 0L 0 8 I S BT — i R M
TRIRERR A BB R T R R4t T 2 S 2w, R
BLERNG I RT 7T R I A, (B T
ARTHRE N B8 TR LR FRALE, [
BRNAILPR D R AEERHUH, B AR5 T &
W,

A IR PR B ¥ R A B R L, R
A ZE LI B L i 2 ol T RECAR 5% 15 (B R A 41
ARG IR, — BT 7 Bt TR A LB
FER SR O T 1 R4 B B i A\ o 7/ SE BB AR LI K
=,

LR BB, "B SR X —ERAREY,
REG—RZ BN E AW Lhr L Bk
FAFIERIER B X — B &, X —BRNL R
Frf MG e X —ueE. (B1-4A¥RT 1)

2l

1 M. BN 2R LR AR DA BIEH, 1990. 405-
407.

2 Mehta L. Subluxation of radial head in children with reference to radial
and neck diameters. ] Indian Med Ass,1972,59:238-241.

3 Satler RB,Zaltz C. Anatomic investigation of mechanism of injury and
pathologic anatomy of “pulled elbow” in young children. Clin Orthop
and Related Res,1971,77:134-143.

4 BHE, MR I X VB EFEMSEE LA HRE
BhA2E#H,1995,15:328-329.

5 Matles AL, Eliopoulos K. Internal derangement of elbow in children.
Int Surg,1967,48:259-263.

6 BE RGN, KER,F BEXTRERUSGSENREIFEE
Bl B R 2 A0 5, 1998,16: 54-56.

7 Ryan JR. The relationship of the radial neck diameters in fetruses and
adults with reference to radial head subluxation in children. J Bone
Joint Surg(Am),1969,51:781-783.

8 Bretland PM. Pulled elbow in childhood. Br J Radiology, 1994, 67:
1176-1185.

9 Kosuwon W, Mahaisavariya B, Saengnipanthkul S, et al. Ultranono-
graphy of pulled elbow. ] Bone Joint Surg(Br),1993,75:421-422.

10 Amir D, Farnkl U, Pogrund H, et al. Pulled elbow and hypermobility

of joints. Clin Orthop and Related Res,1990,257:94-99.
(UeR:2002-11-11 %H#E.FEHR)



AL LA PR A7 X g 1)~

(IE3C W 652 3i)

B AL II (% 'M%L_UHI ) RESR LU R LR A, B2 SRR LIS i (R TR arBgEbE kM E
IR f- o 3K Je A 00 R "'-“'"i PR AT ERE AR 2R TR, B3 B ILE Y LA (6 TRELEIE, ke
5 ) 15 AR Sk Bl B TS A 8 bl SheJ oA 0 K DR A /IR R 2 T AR 1 i Ay E ff.

P R 41 ,,\E%{EEAE@{F':WC/%& FEANNR LT FF

(1 W 661 1)

B A 10d, AU AR AR L , honr WLER R IALEHRE Iy (f) A x 100) o AT REAN . A
R, AL I (HE fufa x 400) B3 Kyl e e, 2Ot . gt fMtL l'l (ST > 3000) E4 &
AN HLET A TR0 S ik ok, ARSI ] DM DT 4 AR AR (B ATILER x 7 500)

TR AR AR A S Al R AR 8 B R Bl b SR O

(1F LWL 664 51 )

A g
3 ;‘??’ ,.

_ ﬂ,‘w‘.:
B ARG 64 H CH R MU B Atk A e L. B4l MRl B2 RJTeAH BRI 07 B (< 200)

@3 A5 64 H B PR R (% 200) BB 4 ARJE 64 A gt 1R (= 200)



