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[Abstract] Objectives: To compare the clinical outcomes hetween posterior C2/3 fixation and fusion (PFF)
and anteroposterior surgery [combined anterior cervical discectomy and fusion (ACDF) and posterior compres-
sive C2 pedicle screw fixation] for unstable Hangman’s fractures. Methods: A total of 34 patients with un-
stable Hangman's fractures who underwent two different surgeries from March 2010 to August 2017 were ret-
rospectively reviewed. 20 cases were treated with PFF(group P), and 14 cases were treated with anteroposteri-
or surgery(group AP). Clinical data as American Spinal Injury Association(ASIA) scale, visual analogue scale
(VAS), neck disability index(NDI) and Odom criteria were recorded before surgery and at the final follow—up.
Radiographic parameters related to cervical sagittal balance as occiput—C2 angel, C2/3 Cobb angle, cervical

lordosis(CL) and C2-C7 sagittal vertical axis(cSVA) were also recorded on admission, before surgery and at fi-
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nal follow—up. All clinical and radiological data were compared between the two groups. Results: At final
follow—up, all patients had significant improvement in neck pain and neck mobility. The operation time(group
P vs group AP; 105.7+13.8min vs 177.9+14.7min) had significant difference(P<0.05). 3 patients in group P
and 2 in group AP recovered from grade D to grade E. At final follow—up, both groups showed significant
VAS and NDI scores compared to those before surgery (P<0.001); and there was no significant difference of
the scores between preoperation and final follow—up in the two groups (P>0.05); and there was no significant
difference of the changes of VAS and NDI between preoperation and final follow—up in the two groups (P>
0.05).

satisfactory rate was 85.0%) and 13 in group AP(the satisfactory rate was 92.9%), and there was no statistical

Numbers of patients evaluated their level of satisfaction as good or excellent were 17 in group P(the

difference between the two groups(P>0.05). There was no statistical difference of occiput—C2 angel, C2/3 Cobb
CL and ¢SVA (P>0.05).
between preoperation and final follow—up, and C2/3 Cobb angle and CL increased(P<0.001). The changes of

angle, A statistically significant decrease of occiput—C2 angel and ¢SVA was found
radiological parameters between preoperation and final follow—up were more significant statistically in group
AP(P<0.05). Conclusions: Both PFF and combined ACDF and posterior compressive C2 pedicle screw fixation
can achieve satisfactory clinical efficacy for unstable Hangman's fractures. Furthermore, anteroposterior surgery
has an advantage in maintaining cervical sagittal balance.

[Key words] Hangman's fractures; Combined anterior and posterior surgery; Posterior surgery; Efficacy; Cervi-

cal sagittal balance
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Table 1 Demographic and baseline characteristics of

patients between the two groups

P#H (n=20) APl (n=14) PlH
Group P(n=20) Group AP(n=14) P value
TR (J /)
Sex (M/F) 12/8 8/6 P>0.05
FE (%) 46.5+11.0 42.6+8.2
Age (y1s) (30~66) (25-55)  P>005
Levine-Edwards 43 %
Levine-Edwards classification P>0.05
I 14 10
nmA 4 2
m 2 2
5 )5 A
Cause of fracture P>0.05
22 il F
Motor vehicle accident 15 10
Ak BA YR
Falling 3 4
G I
Complicated injuries P>0.05
A 20 " 3
Facial soft tissue injury
PR 7 g S
Fracture of extremities
ASIA %%
ASIA scale P>0.05
D 3 3
E 17 12
FAREF ] (min) 105.7+13.8 177.9+14.7 P50.05
Operation time(min) (80~130) (155~200) .
A B B ] () 9.0(8.0,10.0) 8.0(7.0,9.3) P>0.05
Hospitalization time(day) (7.0~10.0) (7.0~10.0 :
Fifi v B 1] (A ) 19.0£1.9 19.9+1.7 P>0.05
Follow—up period(month) (15~23) (18~23) .
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®2 WHEBEARINSFKXBEEH VAS #45 NDIiE4 5 Odom 7 R 1E R (w#s)
Table 2 VAS, NDI and Odom criteria of two groups of patients before operation and at final follow—up
P4 (n=20) AP (n=14)
Group P(n=20) Group AP(n=14)
A RIRE i A FRINL
Preoperation Final follow—up Preoperation Final follow—up
VASIPSH 6.6+12 1.7+0.7% 7.1£0.9? 2,120,702
VAS score
N 222435 374167 2224417 4221772
score
OdomZ3 4
Odom criteria
i Excellent 7 5
[ Good 10 8
— % Fair 3 1
7% Poor 0 0

(D5 R ARG A P<0.001; @5 P ALIF i ] 45 H Bz P>0.05
Note: (DCompared with preoperation of the same group, P<0.001; @Compared with group P at the same time, P>0.05

®3 WABRENRN ARET5S KRR S0 XK EF & (wts)
Table 3 Cervical sagittal balance of two groups of patients on admission, before surgery and in the final follow—up
P4 (n=20) AP# (n=14)
Group P(n=20) Group AP(n=14)
N EN] KRB A B A RV
On admission Preoperation Final follow—up On admission Preoperation Final follow—up
wHAC) -21.651.8 -21.7+1.9% ~16.4+1.6° -224£19 222552007 -15.2£0.9%9
Occiput—C2 angel
G273 cobb £ (*) ~2.4+0.9 -3.0£0.9% —9.8+1.4% -2.840.7 ~3.240.72% ~113£2.0%9
C2/3 cobb angle
HUHE I A0 () _12.112 ~12.6£1.27 ~18.5:1.6% ~11.5+1.1 ~12.4+1.3% ~19.4+1.9%9
Cervical lordosis
?ﬁ@%ﬁiﬁﬁfﬂh [EER
BEE (mm) 29.412.8 27.73.0% 18.7+2.0% 30.83.2 28.3+3.229 17.1£2.75%
C2-7 sagittal vertical
axis

D5 R ABE A P>0.05; @5 FALABER HA P<0.01;3)5 FAARTT L P<0.001;@5 P AR [ £ P>0.05;6)5 P 4
[ Fi 5] 5 L 42 P<0.05

Note: (DCompared with parameter on admission of the same group, P>0.05; @Compared with parameter on admission of the same group, P<
0.01; ®Compared with preoperation of the same group, P<0.001; @) Compared with group P at the same time, P>0.05; (5)Compared with

group P at the same time, P<0.05

4 FHBEANSRKABINTIARZGESHTUE (xs)
Table 4 The changes of clinical and radiological parameters of two groups before surgery

and in the final follow—up

P4l (n=20) AP4l (n=14) T 5 PfH
Group P(n=20) Group AP(n=14) T test P value
VASTF 4325 4k 1
W 4.95+1.10 5.00+0.96 0.137 0.892
075 Ak 4
NGRS 18.00+3.46 18.00+3.33 0.000 1.000
Z}ﬁfm AL () 5.23+1.86 7294222 2935 0.006
occiput—C2 angel
(2/3 Cobb ffi A8 {b 1k (°)
oo o ~6.72+1.29 -8.13+2.36 2041 0.032
e
TRASATLRC) -5.83+1.41 ~6.99+1.60 2231 0.033

54 2 R T 11 2 ELBE 6 20 (o) 29.07+2.74 ~11.23+2.86 2226 0.033
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0.001) . XFFARHIG & AR =S E00 b i 4T
g B b AP U R E R PAE R HA
Geita# 25 5 (A ¥ diffi . P=0.006; AC2/3 Cobb i .
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3 iTig
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1965 4 Hi Schneider 1E U 2 i JF #v 4 .
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Hangman B W FARIGIT 7 200 18 £ 0 A7 7 4
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BB 5 B SR BRI G TR (1) F TR A
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PEAT A8 RE 50 b Ak 55 T A ME 7] Bt v 2 A
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A, HIEET ARG 0w [ 250 b 8 S 1 45

(09 (1D

lateral radiograph showed a bilateral arch fracture with angulation and displacement of C2 b—d On admission,

and MRI showed a bilateral arch fracture of C2,

and fracture lines of C2 vertebral body e,

B 1 BFL,56 %, TS0 s Z B 1d, Hangman
HHT A a A BE I SUHEM AL X 28 775 C2 #E 5 Ak &
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JREE e f RHJE B C23 BaNEEAR, RiF 12 A A
HUMEEM AL X 2 7n BT @G, C2 5 ARIRET S C3 Mk
WRET 7 R4

Figure 1 A 56-year—old female with unstable Hangman's
fracture (Levine ~Edwards type Il ), who had different
degrees of neck pain and limited neck activity for 1 day
caused by motor vehicle accident a On admission, the
the CT

f The anteroposterior and

lateral radiograph showed the fracture gap was closed and good position of C2 pedicle screws and C3 lateral mass

screws 12 months after posterior C2/3 fixation and fusion surgery
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caused by motor vehicle accident a On admission,

admission,

the CT showed a bilateral arch fracture of C2 ¢ On admission,

B2 HBEB,61 %, FE TR 3 Z R 2d, Hangman
AR a AR SUHE A7 X 28 R 7 XU C2 #E =5 AR gk
BT b ABE I S CT 75 XU C2 # 75 AR e 48 5 97 ¢
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EAR, RIGH 3 REIME CT /R 1T 77 kAR B2 )5 77 C2 HES AR
BREIOLE R A, TR G e ARJE 18 A KE ATk
IEMAE X R R PTG N E AL R A

Figure 2 A 6l-year—old male with unstable Hangman's
(Levine —-Edwards type 11), who had different

degrees of neck pain and limited neck activity for 2 days

fracture

the lateral radiograph showed a bilateral arch fracture b On

the MRI showed low signs of C2/3 disc,

hematoma of the anterior longitudinal ligament without changes of cervical spinal cord signal d The CT showed fully

reduction of C2 with disappearance of apparent fracture gap and good position of internal fixation 3 days after combined

ACDF and posterior compressive C2 pedicle screw fixation surgery e,

f The anteroposterior and lateral radiographs

showed the fracture gap was closed and good position of internal fixation 18 months after surgery
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