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Abstract: [Objective] To explore the cause of delayed diagnosis of spinal fractures in ankylosing spondylitis (AS) . [Method] The pa-
tients with delayed diagnosis(DD) for spinal fracture were searched in our hospital from 2008 to 2019. The fracture characteristics and the
causes of DD were analyzed. [Result] From 2008 to 2019, a total of 63 573 patients with spinal diseases were admitted to our department,
and among them 3 363 patients (5.29%) were finally diagnosed with spinal fractures. Of the 3 363 patients with spinal fracture, 166 patients
(4.94%) were finally diagnosed AS. Among 157 patients who were finally diagnosed of AS spinal fracture, 7 patients were of delayed diagno-
sis, accounting for 4.67%, including 3 cases who were misdiagnosed initially in other hospitals, accounting for 1.91%, and 4 cases who were
misdiagnosed primarily in our hospital, accounting for 2.25%. The ratio of no definite trauma history in the delayed diagnosis group was sig-
nificantly higher than in the confirmed diagnosis group, with a statistically significant difference (P<0.05) . Among the 7 delayed diagnosed
patients, 3 patients had one fracture misdiagnosed because of multiple spinal fractures, 2 patients were slightly delayed due to non—obvious
symptoms of trauma, 1 case was treated for local malformation due to thoracolumbar fracture during spinal cord injury rehabilitation, 1 case
of cervical vertebra facture was misdiagnosed due to incomplete malformation on imaging examination. [ Conclusion| Delayed diagnosis of
spinal fracture in AS often occurs in patients with multiple spinal fractures, additionally, overlooked occult fracture and delayed presenta-
tion are also common reasons for initial misdiagnosis.
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S EPEFAER  (ankylosing spondylitis, AS) & — m, AEZBIAFEFR LR SMENT, B R A FIE
PSR, ER R ICEAE IMESS AL, R A ARESALAH T, BMEREEE R, FE
SEFECFAEME A LB, RARHERIEL . FS fIFMEm;, EEFEZAFRRE B
GABIHE BN 1 R R —E B A SRR A —, IRRBRRE A5 5 R
KA B RIRE R, S HA AN R 25 LRI N AT I s o S T AN A TF IR P
JEE AR B R A, A A ) 208 AN ) 8 B2 ) B Wr s AR A UK T IR A RESE AR
B B AR AR 25 U P AN SR B, TR S, Rl IRR A, itesihd e A

DOI:10.3977/j.issn.1005-8478.2022.04.05
VEZ I Wik 4, AT BRI, BF5E )7 1) AR B , (HL3E ) 13366092918 , (FLF-f54 ) drjihongquan@sina.com

309



5530 45 55 4
202242 H

T LSRR S
Orthopedic Journal of China

Vol.30,No.4
Feb.2022

TEGAZW AL L B SR AR AR
BGPTSR AR TR 2 18 1)
SR E VA AT RS A B . A SCESS AR B
HRHIE R TAE A SCR B A R A R RS
A, ISR BIAZ I, ERNARAERE, &
G835 L {91 ) a5 RIS ) SRR AT i T e i
FARIIR, eGSR A

1 #AREFE

1.1 A SHEERbRUE

P AFRUE: (1) 2008—2019 4F T A 1 Be i HE
i (2) FRA R E MR R A A R A SR
R, WEREREH IR OB, ETRm
G, MUEECTAG R (3) m&WMIZ BT
Ho

HEBRARAE: (1) IRIRBERIAA; (2) SREMH
g, (EFTCRG A, & TR B R e R
LUNE) N
12 —fBwek

[ JB5 1 4341 2008—2019 4FAR B i A A 95 AR
I HEE 63 573 BIAIRIRGORL . J3 i KB dE B 4
b, ASHF 51, LUK AS BFHITwRigie b
o IE50HT AS AP IZWRIZ R A . AT
RAEBACHEZ R, g B AR .
1.3 Wi SRR ik

B ABETTA I SRR E SRR, e
HESEE A P02 (American Spinal Injuries Asso-
ciation, ASIA) S RbRAEVEAT M I RERE, AR
W58 35 HAE CT Ry, ] REAb e RE LRI A, B
PRI ™ B AN BE ST A 2 & BilA T
L4 T FERR

O EE TR, PR GEE L sk,
HREGRREE | ERIZWIRING . BRI E P R
AL IRIT G REEIR L IFRIE R RN LA . Gk
AR G, BT AR 0T S5
AL RMERT . 5 B R 2T
FEARE . A RBUAD CPTATEE” @A, TSR
A, HEESCALS . SREMEE RIS, £
BOA S, i X ] R B AL B T
BHMIERZS, CT AT s A AR 5 56T 284 2tk
AR, MRI A S8R 2 ) 2B 4 B B s
1.5 Suitorik

K HI SPSS 26.0 FAFA TR G 530 AL
310

L x s F0R, GORHRIERIMGIS, ML E SR
AL RS, FORHRARIERS 0, SRR A
Koo THEBURER ] »° K50 50 Fisher KRR . P<0.05
NESAGI AL

2.1 G IRAE RIS AR 1 b

2008—2019 4, AR A H HE B 3 63 573
B, HAPEA2EEEIT 3363 B, 5 5.29%.
HEETHY 3 363 BT, RZH12H AS B3 166
B, 5 4.94%. FLARIZHR AS BHEEIT 157 48
Frh, Rz T, 5 4.67%, Hrh, fEAMRIRE 3
B, & 1.91%, EARBEVIZIRE 461, 5 2.55%.

WA w24l (150 ) FiiRizdl (7
i), PIEHE AR — MGk LR 1, PIALAERY
PERI . BMI R A A B s i 22 S 3 gt
(P>0.05) . {HEZZTC RS M 5 1 FL R 8 = T
28, ERA5i e (P<0.05),

R1 MHABRER—HAMSLER

e e
1h7 p
i (150 ) am T

Ml (2, x) 57.73+11.81 62.28+15.00 0.515
) (B, Bk 136/14 6/1  0.864
BMI (kg/nf, &) 24.13£38.00  26.41:6.76  0.510
St (), BRI 148/2 4/3  <0.001
ASHEL (71, WHERASRR) 122/28 52 0516

2.2 I IRIEZRIZ W A

7 B AS HHEE IR B E IR R L 2, H
3 GIJCEH R AMI AR 4 B R R 2S E
W, HAD S R A5 R K BAYE . 3 lSMG S ECE
FEAR RO A BB oF b A B BEits, sy
Ay Il B A ) T AR R RN B S A4 ()
fr, SRR AN EB RS EHHAO &, W
1o 31X 3 B8 b 2 012 F08 8 s 2 i I B
#r, 1 OIE 2B E YT, WS SMERALRET .

Z RAMFIN 3 A TR TFARIBIT,
BB 3~40 d, P (16.1422.17) d. 1 fHE4 )5 SiEs
PIRE2, CTKARZRENEIT, FIKTRIEAR
ABSE A MRI G4, SERINE HUORIZE A, &R0
HITR AT S HOE R, A EIFIR T 2
AN AN, PR ORI RIS LR
AU AR FE, WA RLRE RN B ARk 291 58



5530 45 55 4 )
202242 H

TSRS
Orthopedic Journal of China

Vol.30,No.4
Feb.2022

FEMSGROI AR, BB RIH B A A A
V2 FARIBIY, IMIRAEZTFRIAIT R 43, 120 d.
1 {51 PR 22 3 e SO BES MO i o6 A 10T B
BUEREETFAR, RGKBEZERE, WESMiLA
B, MO B M2, 22 ihis i
BRIHEATIEABETF ARG, M2 180 d.
7 BIRIL Z RIS A R 0 R DA 4 IR

ASIA FRUETFRE . ZEMLIARIAT 2 B a0 e 2 4>
S 1 BImE 1A 31T 1 BeE 1
Ko

7 WA R 1 BIBEToAN, Higy 6 B2 TR
BIT . BETI 1 G SER O s 2 454, 3 191
M 1S, 2 BT . AR T Bl E IR i 2
AN 1~180 d, Wik 56 d.

F2 761 AS EHEMRSBEIRKE R

It 45 i L LU
FEoOM RIS S 35005 1 BEAL
i SN - - N
N iz W (ASIA 4 iff (ASIA 4 (j‘dlL)ﬂ FARIGIT [iti i
%) %)
Cor B YT 5 i 50 S AR sd
1 3 76 PR AR L 2545 E C 7
wlE EERI SR e g Fie o
T EZfEE; HEFN RIF 12 ~H
T M I To B4 TEHA
2 W6 B Wﬁﬁwf; B Fﬁ . C s T, T.EHTE REME, K
5 HU1
- K iz iz MBI RN
Co o FHTBLAL; iy
s n s e . mmmag. o METEER o COWRRAEG 24 T ABE
T By AEBE s TEMEE Rt
LRI
Wkl 5 2 52 £ 2
Co AHITIEGL: ¥ TR, BUEIR B PRREE R e A
4 B 68 AWH i A R A 180 FHERELGA; ik -
o L
A E FRMEpEEA
Co BT AFRED R RE A 24 A A R
5 %« 70 OREAER ST E C 43
" i [l I 3
T B R BA WOREE S A G 18 A ¥
6 B 37 AU ESHRAL E . D 120
T G AR Wk, WAL
G oo MEMYT  RJF 12 1~ H
A G EEIBGL, L. A Br+ Gy S+ 4 5 5 )
78 e KW R |
" CFRE) AT (D) Tl BAFBR S JF. BNEARRE

(DARENEN

2

UE: ASIA: American Spinal Injury Association

3 3 i

SR EL PR AR R SR TS A AR 09 A W2 e T
KYERET RIE I B . B I X R R
A, LA 40 S PO T AR A ] v R A TAE AN
R, HHELESPAES EEEG L0 " Hoh
FI/NAE, BT HBARFIAL, TSR, T
B BT, AT S Y RS
A, IR R 2R RN A i) K SR A R IE
ARG, RIS BYIR A 5 IRV I T iR
B e BB HRZ s e, Ry el
(DY@ Y 7N B R N 2 T (E N

S0 M HEAREAN RIS (4 B T s A G L, o A
s 2 s O SR ELVE R HER BE A
erEsghn, EATE e 2 ATl BEW 2N Z B, Rl
re BRI B 5 S FE A REATRI R AL AT, SCikHGE
S LR B HEZ LSRR 13%, 2R
THHERMHE, AT ARAZLEY " £
FATREE AT A L I I S T AR AR AR S 5 0 R
Vit 22 i s s BT A IR PR B, 3 a0 TRt
TEIT AL, AR A AR b T EURE:, Bi2HE N
LY 2 M T I AN AL AR A, A SCHGERY 3
Bl A IR R A RS . T LRI, E2m T
fip QIO RE R RN . VRS ARAL . BRI A
b, WPEATAARAG A, FRBRATERLS 5 7 40 i

311



5530 45 55 4
202242 H

T LSRR S
Orthopedic Journal of China

Vol.30,No.4
Feb.2022

e, BB RS RN, Al BER AL SE E R
Gy, T2 CT & MRI #dr, 28 CT &
WL, I, i27A0R B A R B RS MI A P

B Z B YTRIRIRE, IR ZER GG A ] R
P—Ab RIS R AR

K1 &%, B, 57%, WS EMEEREAEL 1048, A 1 m @A, SRR, TRMEENESN, HEmBEBE TRk

£FFEBEE S, ASIA B

la: RHET CT FRARBLEAR LR T1 B35

1h: ARB MRI JARNE T2 3218 B RHEB NI 1e:

BEEEASG CT JORN AR R Co~T AR VIFR, MEAF S RAF  1d: BUHESHOARE MRI JSIRAL T2 AR Co~T) B
e Y, BRERIEMER e SIMEARIT 5 d, FRUBSENU S, DB S IEH SRR 5 W BE i, A SEhtE CT SR A7 5
AR DR To B ITBAL  1f: BMERIS 7 d A7MHES BR IS E TR, AJGHHE CT JORAL B RAR B S Tmx (. REF 1g:

WEDT S AL BHE CT JORAL E AR T1 HEACE P4 o]

ERIEIMI SRR E ST bR
PR AR B A AENEIESE I, H R A il S22
SMGENAT IS O AE BT, FERIRSN, XL
B0 5 R R BBV AORIR G, N HEE L
AR, SRR AR IR X R E CT R ifE L)
o S T el B B B T B2 I 1, A 2 T ) 1
(K201 1) Fr BT HER AL, MERIERJCH .
A, JRIT B E IO LA PTAAEN, E IS ARRED]
BT, DHAR H R AP BEAN 58 703 i A% o7
BRAHEDT; IR LA AN | A AN i
TURIAA, ANASZHL R 2 1] 5 BiMERFRAAER AL, |l
T Praad fEml gL, HERBEOR R, IR T A
312

Lh: BEDTSE A MOHEMIAL X 28 o Hke 91 R A7, HEAIEZS R4

Prek, DRSS A E AN, MG R B
PRBIEARGE VA 25 R TR s R U, PR et ik
2. H2EMMAKARREE, WsckhimiEt—
5t3% MRL R A vl BIsf 2w 7 2 BEF H 24717
TR, TC IR A MG R LR A A 25 Ay T 9
MINEE, SRR AN TR, Pk UE B iriRi2,
R 28 5180 B S TR S A AR IBOGTAE Ak P
PR, EYrm IS, RIS, B2
AEES, FEETABA, AR 2 B
MRS PR RS RIS R, TeaMa s L o E A
IR AR B R 12 BT AT, AT SR 4
A I 2312



5530 45 55 4 )
202242 H

TSRS
Orthopedic Journal of China

Vol.30,No.4
Feb.2022

VAL YRRBS P 1 BGRB8 BTV
FE AR S0 AR E B SR %85 B 9 R A AN ) R ok
AR, R HE LU R R A NI s 1553
PR AR, Ml X 22 A e L4 300 I A% 7 Y
Pro Rl 2 BT FE s FIX T, B m
T AL S5 R SR R TE BN, SCERRE 2T 60% 1 iR FL
PEBFE AR S B ArofE DA AE 5 X 27 o 2 IR CT
A R A R — A ] DU B N HE (O S R
FEHNARA, JRAREIE BCRR R AR — RS2 CT K
A, 1 H AT ASERL ARG AL, (FA T2k 2o i A ] it
s 22 MRI R vl i1z >, (B IFEE B o 6 B
SERL MR AGAT ,  A0AS SCHGE A9 5] 1 PR IR AR % i 3
WA DG 125 58 A A0 MRT KA, o0 A A i JAG: A AN 5
2, FUREARIE IR PR B S 56 IR A FR R, 1210
HESRZ N, SCHRARE MRI 62 %o Bk R 451 4
R HER BB 2 B 2 OCEEE

i LA, B EYEE R B AT R IR Z A
AT ERZ L EIRG]; HKORSM R s, 5
WIRIASRY | KA AN SEE RG] R E 2 &
PRBE IR D S 80 A RN T R . Nk, Hign
NS 22 R BT IR R BB I 5 S 4 T ) B AR B AR
Rty DBRREHZEBIriRe; Xamats
FESGAARRIL, SR A A SRR A AR B 1
PrioWm g, SR RREMEPTITTRE, BER G
BHEWIFREZ, D REBITIRE; HRERIHA
SR AT SN AR E AR A A B
W E N G A, HEHERRE .

S 3k

[1]  Werner BC, Samartzis D, Shen FH, et al. Spinal fractures in pa-
tients with ankylosing spondylitis: etiology diagnosis and manage-
ment [J].J Am Acad Orthop Surg, 2016, 24 (2) : 241-249.

[2]  BRHST, BREE, Tk, 4% . 9 ELMEEAE S8 B BT 0 I R R AE T
JRITIRNG [J] . BB 28R, 2007, 87 (41) : 2893-2898.

[3]  SBEEER, SEHRNT, BRARAR, 45 . 9k B MR A JOB HE BT IR
BT ()] . PR R, 2003, 23 (10) - 577-580.

[4] B EE, 25K R, BB . SR E A RSB HE T 00 I PR 5 A0
FARIBITHEM [J] . HEBIEIMEIRE, 2012, 20 (7) : 644-646.

[5]  dRMULL #hF5, THERZE, & . SR A MEE M 48 SUME - U1 A I PR
SIFTRIZIT (1] . T AERI0A%E , 2007, 3 (2) - 185-188.

(6] rrEEImE 2B RIS 2 . N S W B e B
PEIEIG RIS WG R ()] . AR, 2019, 57 (3) : 161-165.

(7] BRIRSF, M, BR55, 45 . 9 EL A HE 28 3 ST S BT 1 1l

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

PREFIE B AR (1] . h A 23, 2015, 25 (9) : 787-
792.
VEEIAR, mIGsE, BRBFER, 45 . o VAR 2B IR S A iis
Wr S ANRRAYT ()] . PRIt B BRI, 2008, 10 (8) : 795-797.
Shah NG, Keraliya A, Nunez DB, et al. Injuries to the rigid spine:
what the spine surgeon wants to know [J] . Radiographics, 2019, 39
(1): 1-17.
BERRTL, FUEAR, BUak ot 55 . 5 BV AR S8 S Bl AN A 4
AEFARIRYST 2 iR [J] . HHSMRE, 2017, 15 (1) : 57-60.
EIC, 7B I, SF PSR S AR S A AR AT
bl B AR 2F e 0] . SE U 25 238, 2017, 33 (1) « 87—
90.
THIIC, BRiG, ME R, 4 . vk B E R PR IH T 15 iR
LM SR 2T [)] . PR 2#, 2020, 49 (9) : 1391-1394.
Tyrrell P, Chowdhury JR. Ankylosing spondylitis and spinal trau-
ma—with an emphasis on the role of radiology [J]| . Trauma, 2017,
19 (IS) : 33-45.
AR, R, BN R E AR IR R R )] . P
MR ZRE , 2021, 29 (14) : 1282-1285.
Leone A, Marino M, Dell"Atti C, et al. Spinal fractures in patients
with ankylosing spondylitis [J] . Rheumatol Int, 2016, 36 (10) :
1335-1346.
AT SR P R AR M T AN S B2 W S RYT ()]
PE R BE 2, 2016, 24 (12) : 19-20.
XV, R, 2/ NVEE L R MR AE R 3T Andersson U 5
ST (1] PR 2R, 2017, 21 (1) : 759-762.
Rustagi T, Drazin D, Oner C, et al. Fractures in spinal ankylosing
disorders: a narrative review of disease and injury type, treatment
techniques and outcomes [J] . J Orthop Trauma, 2017, 31 (suppl
1):57-74.
Hartmann S, Tschugg A, Wipplinger C, et al. Analysis of literature
on cervical spine fracture in ankylosing spinal disorders [J] . Glob-
al Spine J, 2017, 7 (5) : 469-481.
Anwar F, Al-Khayer A, Joseph G, et al. Delayed presentation and
diagnosis of cervical spine injuries in long— standing ankylosing
spondylitis [J] . Eur Spine J, 2011, 20 (2) : 403-407.
Vazan M, Ryang YM, Torok E, et al. Ankylosing spinal disease—di-
agnosis and treatment of spine fractures [J] . World Neurosurg,
2019, 123 (1) : 162-170.
Tavolaro C, Ghaffar S, Zhou H, ea al. Is routine MRI of the spine
necessary in trauma patients with ankylosing spinal disorders or is
a CT scan sufficient [J] . Spine J, 2019, 19 (8) : 1331-1339.
Von der Hoh NH. Magnetic resonance tomography for the early de-
tection of occult fractures of the spine in patients with ankylosing
spondylitis [J] . Eur Spine J, 2020, 29 (4) : 870-878.
(WA :2021-10-01 #2171 :2022-01-05)
(FFTFL A R )
(ARGl . SRF50)

313



