142 oA R A 2% AR 2020 4RSS 30 4555 2 W] Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No. 2

e PR AT 2
v S SEARAE SRR ITAE R0 B 25 AR T
=2 CT 5 B R AN R ES

BoaRs K b Rk ESN L E F
(1 PUNE 4R 88 = AR ERS - VU R wh T A H 08 =R 621000 48 FHTT ;
2 PHEGE RS I B B B SMRE 646000 P75 HNTH)

[(FZE] BR R X LR CT H i+ = 4 F g K MRI B GOU 4 5040 A HE SR BT 52 AR 2% R AE | AR 4 45 ik 1) 25 44
BT R R A RO R M S W R AT 4 CT 3 Y SR LG R AR X o 73K A 2 0 DR AE 96 191 72 v A5 4k 2008
AF 1 H~2018 4F 12 A [T A Hangman ‘B 47 & Ik RFIEAR 5ERL , 2 P8 S0 20 AXHESN B T B (B AE X el L2
i} Levine—Edwards 437! | % Hangman & 47, F-38 i MRI 525 HEbR C2/3 MET £ 00 2 & R B (5 5 ) . B
HE A 45 3500 85 40 i P WL 25 X6 4 43 S BUA 1= 56715 28 (superior articular process,SAP) UM F 2G5 58 (inferior ar-
ticular process, IAP) FUSUM HEAR B 3T (cervical vertebral lamina, CL) , SUMIHE = AR B BT S HE (4 J5 B - 4 . 1 AlX
HEFR B 37 43 g B FA OBUI 1 561y 58 XUMIAE 7K J5 BE ) | Ao 2R OBUINHE =5 AR ) RIS B8 CBUI TR 56 49 28 XU A ) i
o, B RCHT T S PRI R AR R AR AR R 05 R s S AR 2 X R LT Hangman ‘B 37 #9431 6
PR HERR 9T 430 A B .C =B (A BY B 3 DIHE = AR g Sl A 350U C2 HE 5 RO PRtk Ik X R vk i 4, —
ANARE =5 AR 3 A I X0 OG5 98 HEAR B BT 5 B T i3 DA — DA AR S B Ay il 45 9 6T A HE =5 AR, X6 56 45 58 %
HEAR B 3T 5 C YB3 LB AE (A S5 BE S il ADCHE P 30 % 7, AXHE B AS S0 8 A0 958 LA A 1 I B Xof R P
RS FRPE BT ) o WS P A HE PR 37 o 45 A F0) 45 04 1 3 0 R s R R 2B R R C2/3 HE TRI B TS # Ao J8 £f) R T 5
P05 1 S5 T PR B AR HE B B 3T 0 R AR LRI T . SR L LA sl ME PR B BT 52 41, 55 1k 34 41
2Pk 18 1 4R 22~83 %, T34 47.9215.7 % A IFMER OGN (1 G SRR G 5E) B 3T 36 i3k 50 Ak AT
69.2%(36/52) , ol F R G 16 4] 30 b F 47 30.8% (16/52) B . JF FREAT I L A 149 b | AT FR AT 92 b
di 61.7% , ¥R BT 28 4b 15 18.8% S5 IR EAT 29 Ak 19.5%, AESLAlARAE IR T B 8L AR, C IR A
RRZ A BRI, —AH 2 M E AR L EH A G225 (P<0.05) - A BU45 37 Hoopde i) 565 MEMCE P &
A RE BC ITUTEAR B . C 4 AL 2 (R ME [R] 5G4y HEAR B 37 R 4 RG24 22 5 (P>0.05) . 8518« S 4l XA 3R
Pr PRI DG 1 B 37 & AR ARk H ik AP Fe 4 1 ) R A I TR B i B e & 1 3 /R T 5 9 . SRl XA 2R
Prod— AR S8 R0 E 3, 2 BB B T, AT B T 5 OB 06 58 OB TR OGS g€ U A A
S5 A S 25 K B BT IR R o SR T A SR 43 TR 2% 2 B i e P ) 0 U B

(S5 ] ACHE PR B 4 ; F2U 1; CT — 4 £ ; MRI

doi: 10.3969/}.issn.1004-406X.2020.02.08

FE 5 S R683.2,R814.42 XERFRIRAG A XEHS :1004-406X (2020)-02-0142-09

Study and clinical significance of three —dimensional CT classification of fractures with different
anatomical structures affecting the stability of single axial ring fractures/DAI Yixin, ZHANG Shuai,
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[Abstract] Objectives: To observe the imaging features of single axial ring fractures using X-ray, CT scan
and MRI, three dimensional CT classification was conducted according to the characteristics of each anatomi-
cal structure fracture and its influence on stability, to explore its clinical significance. Methods: The clinical
and imaging data of all patients with Hangman fracture from January 2008 to December 2018 were searched

in the multi center prospective case database, and the patients with simple axis ring fracture were found(refer-
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ring to Levine—Edwards type 1 Hangman fracture diagnosed on X-ray films, and C2/3 abnormal signal of in-
jury of ligament complex of intervertebral disc was excluded by MRI images). The fracture of each anatomical
structure of the axis ring was divided into bilateral superior articular process (SAP), bilateral inferior articular
process(IAP) bilateral lamina fracture(CL), bilateral pedicle and posterior wall fractures. The fracture of axis
ring was divided into anterior ring (bilateral superior articular process, bilateral posterior wall of vertebral
body), middle ring(bilateral pedicle) and posterior ring(bilateral inferior articular process, bilateral lamina). The
incidence of anterior, middle and posterior ring fracture was compared. According to the injury characteristics
of the axial ring and the classification of the atypical Hangman fracture by the previous scholars, the simple
axial ring fracture was divided into three types: A, B and C(Type A, with pedicle as the center, including
bilateral C2 pedicle symmetrical or asymmetric fractures; one side pedicle fracture with opposite articular pro-
cess and lamina fractures. Type B, the fracture was centered on the posterior wall of one side of the verte-
bral body and combined with the fracture of the contralateral pedicle, contralateral articular process and con-
tralateral lamina. Type C, the fracture was centered on the posterior wall of both sides of the vertebral body,
with the edge fracture of the axial vertebral body and the incomplete axis ring, including the symmetrical or
asymmetrical fracture of the posterior wall of both sides of the vertebral body). To observe the characteristics
and the incidence of the fracture of each anatomical structure in the simple axis ring fracture, and to explore
the regularity and stability of the simple axis ring fracture under the condition of C2/3 intervertebral space
without displacement and angulation and anterior and posterior longitudinal ligament injury. Results: According
to the inclusion and exclusion criteria, data of 52 cases(34 males and 18 females) of simple fracture of the
axis ring were collected. The average age was 47.9x15.7 years, In this

there were 36 cases (69.2%)

with 30 fractures of simple bone injury. There were 149 ring fractures:

ranging from 22 to 83 years old.

with 50 fractures of intervertebral joints (SAP and IAP) and 16 cases

group,
(30.8%)

(61.7%), 28 middle ring fractures(18.8%) and 29 posterior ring fractures(19.5%). The incidence of type B was

92 anterior ring fractures

the highest, type C was the second, and type A was the lowest. There was statistical difference in the inci-
dence of complications among the three groups(P<0.05). The incidence of type A complicated with peripheral
anatomical fractures was lower than that of type B and C, and there was no statistical difference between
type B and C(P>0.05). Conclusions: In the simple axis ring fracture, the incidence of the intervertebral joint-
fractureis high. The hyperextension compression stress mostly acts on the anterior ring and the middle ring,
while the rotation stress acts on the posterior ring. Simple axis ring is a rigid closed bone ring, if there are
two anatomical fracture, it is unstable; it is more unstable when there are bilateral upper articular process, bi-
lateral lower articular process, bilateral lamina fractures. The new classification in this paper is more accurate
to judge the stability of this kind of fracture.
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Figure 1 Type I Hangman fracture, C2/3 disc ligament complex injury

signal on MRI Figure 2 a-e Type A: The fracture takes the pedicle as
the center, including symmetrical or asymmetrical fractures of bilateral C2

@ pedicle, and unilateral pedicle fracture with contralateral facet and lamina
fractures Figure 3 a—f Type B: The fracture was centered on the posterior wall of one side of the vertebral body and

combined with contralateral pedicle, contralateral articular process and contralateral lamina fractures
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Figure 4 Type C: Fracture centered on bilateral posterior wall of vertebral body, edge fracture of axis body, incomplete

ring of axis, including symmetrical or asymmetrical fracture of bilateral posterior wall of vertebral body Figure 5 The

anterior—posterior boundary of the axis ring Figure 6 Simultaneous involvement of the upper and lower facets of C2 a

Fractures of both superior articular processes b Fractures of the left superior and right inferior articular processes
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Table 1 Distribution of simple axis ring fracture
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Figure 7 a-c Male, 51 years old, with high fall injury, type A fracture(bilateral pedicle asymmetric fracture) Figure 8

a—c Male, 66 years old, traffic accident, type B fracture(left posterior wall fracture with left superior articular process

and right lamina fracture) Figure 9 a-—c Male, 58 years old, traffic accident, type C fracture(right posterior vertebral

sagittal fracture line, left posterior vertebral coronal fracture line, combined with double superior articular process frac-

ture)
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Table 5 Comparisons of the incidence of various

types of fractures with intervertebral joint fractures
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