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Abstract

BACKGROUND: Types II, IIA, and Il of Hangman fractures often require surgical treatment, and the selection of surgical methods is controversial. Current
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surgeries have shortcomings such as incomplete reduction and malunion after surgery. In the early stage, our team used C, ; lag screws combined with a
bucking bar. Intermittent pushing of the C, vertebral body in the oropharynx has achieved satisfactory clinical results. However, the preliminary studies included

few samples and lacked a control group for comparison.

OBJECTIVE: To compare the clinical efficacy of posterior C, , fixation combined with the bucking bar technique and posterior C, ; fixation alone in the treatment

of unstable Hangman fractures.

METHODS: The clinical and imaging data of 55 patients with unstable Hangman fractures who underwent posterior C, ; internal fixation in Affiliated Hospital
of Southwest Medical University were retrospectively analyzed. According to the surgical plan, the patients were divided into two groups. Among them, 23
patients received posterior cervical C,, internal fixation combined with the bucking bar technique (group A), and 32 patients received simple posterior C, 5
internal fixation (group B). Operation time, intraoperative blood loss, complications, pain visual analog scale score, neck disability index, American Spinal Injury
Association classification, and patient satisfaction (Odom’s classification) preoperation and during follow-up were compared between the two groups. The
changes in C,, displacement and angulation and other imaging indicators were compared at each observation time point.

RESULTS AND CONCLUSION: (1) There was no statistically significant difference in operation time, intraoperative blood loss, and postoperative complications
between the two groups (P > 0.05). (2) The neck pain visual analog scale and neck disability index scores of the two groups of patients at the final follow-up
were significantly improved compared with those before surgery (P < 0.05). The Odom standard classification showed that 21 cases (91%) in group A were
excellent and 29 cases (91%) were excellent and good in group B. There was no statistically significant difference in the clinical efficacy indicators between

the two groups (all P> 0.05). (3) There was no significant difference in C,; angulation and displacement between the two groups before operation (P > 0.05).
Postoperation and at the last follow-up, the angle and displacement of C, , in both groups were significantly smaller than before surgery, and the difference was
statistically significant (P < 0.01). There was no statistically significant difference in the above indicators after surgery and at the last follow-up (P > 0.05). After
surgery and at the last follow-up, the displacement and angle of C,, in group A were significantly smaller than those in group B (P < 0.05). (4) At the last follow-
up, no patients in group A had residual deformity, and 4 cases (13%, 4/32) in group B had residual deformity. (5) Therefore, posterior C, , fixation combined
with transoral bucking bar technology may be beneficial to the reduction and stabilization of the vertebral body, reduces malunion, and can achieve better

reduction.
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Table 1 | Introduction of orthopedic implants used in the trial
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Figure 1 | Bucking bar illustration and intraoperative use
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Figure 2 | Schematic diagram of C,; angular shift recovery before and
after bucking bar during operation
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Figure 3 | Schematic diagram of Hangman fracture displacement angle
measurement

17 %t oA4r A SPSS 24.0 Giit s H kAT B 4y
Bro THECBORLER B B 70 R R0, 4L ERBCR AR 5
K3 B Fisher i V)M 5. iF B STREEAT IESTER T
(Shapiro-Wilk 4% ), & IEZ 70 A0 K xts £ow, KM
AL t Rl AFFEIES R AL Wz (M,
range) F7~, HIAESER L (Mann-Whitney U #5568 );
HHN LLBCR I BC FEA t R, 20 18] FUBCR F AL AR AR
R, LLP< 005 NERH BEME L. LG
ROAV R ER R ER Y S 2 K d .

2 Z553R Results

21 AhE&Eotr RWAPNHERARAE, 132 fil B354t
HeBR 77 1), b 25 il FaE B T HCZ RSP IRYT . 28
ZHTERF AR 10 B2 AT S IS A 3 B2 5 i
Co, WEET A, 3 B2 51 Coy WEIEAR. 8 HIHEEIA
SERE, B AN BER 1 B 55 61, IR AR T T
2.2 REAAAE ILE 4.

| Hangman ‘547 i3 (n=132) |

v

| JE# Co 15 Hangman 478 % 55 B

v v

A ZH 23 fl K H ) i Cys [ 5E B 41 32 {jI K H] B4 )5 ¥ Cys
A TR AT [EiletiEig

A G 23 51 A 3R E N 4 R O B ZH 32 {5 4= # itk N 25 4y
Br, ToHE Br, Tl

4 | MEBRESERER

Figure 4 | Flow chart of patient allocation
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Table 2 | Comparison of baseline data and surgical indicators of patients
between the two groups

Ei=0 A%H (n=23) B4 (n=32) %il{H P14
%/ % (n) 17/6 28/4 1.661 0.198
RS (Res, %) 4454154  463+154 0610 0.55
Levine-Edwards 4354 ( 11 / 11 A/ 111, n) 19/2/2 27/3/2 0.122 0.941
A (n) 0.284  0.594
AR 18 25
FE AL B VA A5 R HL A, 5 7
G I (n) 0.004 0.949
Sk TR AR A G A5 16 22
DU JR B 4 7 10
S EA IR 2 29 (B/C/D/E, n)  0/0/3/21 1/1/5/25 1.740  0.682
FRE] (Xts, min) 122.2428.0  123.8430.5 -0.622 0.537
(80-200) (85-200)
FARHME (x5, mlL) 112.8424.4 121.7¢56.1 0.216  0.830
(50-170) (50-300)
BEVTES ] (e, 4F) 3.242.1 2.842.7 0.712  0.480
(0-6.7) (0-10)

U AEBH R IE K Cu R4 & A N TIEF AR, BARZ Rall 5 C,, [HER.

2.4 e RIT A BIFEE AR TR R B VI 250 K
R % B 52 PRAER I BOR AT U 2% . A 4L R
[fi] (122.2428.0) min (80-200 min), K Hi ASIA D 4 3 4,
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D14, DRI ZEE K3 B HAEBRETFREEFMA
o IR LR R e B 2 T S (P> 0.05). AL R
URBEVT U H S EEIE 7y . NDIAAR T R 2 24035 (P < 0.05),
R UKBE Vi i) Odom F ik 7y ¢ o A 4L R 21 4] (91%,
21/23), B ZHAL R 29 ] (91%, 29/32), M52l b2 5+ E
BEMZ X (P>0.05), WiT3. ARG LA
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AR DU A G I BURSE RSN HEFF B
MADIREBA . VI PGS I RE .
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Odom S 1&S

Table 3 | Visual analog scale score, neck disability index, and Odom

criteria between two groups of patients before operation and at final
follow-up

Eiston A4 (n=23) B 41 (n=32)
Nl RIRBETT  ARHT RIRKE

HIMZE R4y (x4s) 6.2+0.7 1.0£0.2° 6.0£0.9 1.120.4°
FIHETH BE RS TR AL (Xs) 26.4%2.9 3.420.5° 26.642.8 3.8+2.0°
Odom %32 (n)

e 15 21

R 6 9

— & 2 1

% 0 0
R (%) 91 91

Felk: AHBEEREH Cun B E A S A NTIHETA, B A2 Bl 51 Cp B EA.
HREARMLE, *P<0.01.

2.5 BEFER AHMINEN G HE S HRIRET 46 M, C,
HE 5 ARIRAT 26 A, MIERURET 20 #4; B AR INE N C, #E
SHRMRET 64 ML, C,HfE 5 HRARET 38 #L, MUIBIRAT 26 #%,
PRAIA R I [ ERA BN RICEEE L. PIZARTT C,p BE
FAANE A 72 53 TG 35 12 L (P > 0.05) o R Ja BRIRBE VI I
P Coy LA MBI IR BT BB, ZERA &R
X (P<0.01); AJGFIRREEY EidFabr o %= 7 G W &
PR (P >0.05). AJGMRIKBEVIS, A4 C,s AR AL
MECB AW RN, ZRAREER L (P<0.05), Wk

4. RIRBEVIN, AGBEBEA KRR ™, B4
R AR AR IE 4 9] (13%, 4/32).
F4 | FABERETSAREE T KR T EEARL (xts)

Table 4 | Comparison of cervical sagittal balance between two groups of
patients before surgery and in the final follow-up

205 n C,s A (%) Cy5 fi#% (mm)
A4l 23 A 8.5£5.0 6.0£2.0
VN 1.441.0 0.3+1.0
RIRBET 1.3:1.0" 0.3+1.0°
B4 32 AR 8.245.0 5.621.0
ARJF 2.242.0 1.4+1.0
AR 2.342.0° 1.4+1.0°

il ARG Cos MBS AL N T A, BARZ RAlfSH Cpu [HER.
SERAAMI L, *P<0.01; 5 B AR M ILE, °P<0.05.
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Figure 5 | Imaging images of a 28-year-old male patient with type Il
Hangman fracture
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