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Percutaneous minimally invasive axial pedicle screw fixation for Hangman’s fracture based on
intraoperative three-dimensional fluoroscopy
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[ Abstract] Objective To investigate the accuracy and feasibility of percutaneous minimally invasive axial pedicle screw
fixation based on three-dimensional intraoperative fluoroscopy in the treatment of Hangman’s fracture. Methods From
November 2015 to November 2016, 12 patients with Hangman’s fracture were treated with percutaneous minimally invasive
pedicle screw fixation under the guidance of O-arm X-ray machine ( minimally invasive group ), of whom 4 underwent unilateral
C, pedicle screw fixation and 8 bilateral C, pedicle screw fixation. In the same period, 10 patients with Hangman’s fracture were
treated with open surgery under the guidance of C-arm X-ray machine( open group ), and all the patients underwent C, pedicle
screw and Cs lateral mass screw internal fixation and bone graft fusion. The operation time, intraoperative radiation dose, blood
loss, screw accuracy, cervical pain visual analogue scale ( VAS ) score and neck disability index ( NDI ) at pre-operation
and postoperative 6 months were recorded. Results All the operations were successfully completed and all the patients were
followed up for more than 6 months. The operation time and blood loss in the minimally invasive group were lower than those in

the open group, but the intraoperative fluoroscopy radiation dose was significantly higher than that in the open group, and the

EETH: PEMELER AT F5L(2017M611885 );
TR N — TR R AA B H(LYG2017038 );
T TR R RAAIIH (QNRC2016410 );
Rl TR (MS32017014 )
AREE—EE
1EEBIN: REEE(1979—), 1+, BIFATEER; baodianone@163.com
WREEEE(1987— ), THEAERE, IR EEIN;
¢jj05170418@126.com
«BISIEE . 5 camspine@163.com



BRI, 20194E8 1, 5B 17 54554 1 J Spinal Surg, August 2019, Vol. 17, No. 4 - 231 -

differences were statistically significant( P<0.05 ). The VAS score and NDI at postoperative 6 months of the minimally invasive

group were better than those of the open group, and the differences were statistically significant( P<0.05 ). There were 60 screw

implants in the 2 groups, including 40 C, pedicle screw and 20 Cs lateral mass screw. There were no screw-related nerve and

blood vessel injuries. There was 85% ( 17/20 ) grade 1 screw in the minimally invasive group and 80% ( 32/40 ) in the open

group, without significant difference( P>0.05 ), and there was no grade 3 screw in both groups. Conclusion The combination of

minimally invasive and intraoperative three-dimensional imaging technology can safely and accurately treat Hangman’s fracture

with minimal soft tissue dissection and blood loss, thus can be used as one of the minimally invasive treatment options for

Hangman’s fracture.
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Fig. 1 Minimally invasive surgical planning and operative process
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Tab. 1 Surgical conditions

2151 ; FAREF ] /min H 1M /mL L JIRETER (% ) AR 7 /mGy
Group Operation time/min Blood loss/mL Rate of grade 1 screw(% )  Intraoperative radiation dose/mGy
s 10 159.3 +30.8 269.0 = 121.4 80 24+0.6

Open

e

el 12 84.2£8.9° 46.9+5.8" 85 38.6£3.6°

Minimally invasive

TE: = IR, P<0.05
Note: * P<0.05, compared with open group



PRI ZeE, 20194E 8 11, 45 17 545 481 Spinal Surg, August 2019, Vol. 17, No. 4 -+ 233 -

R2 FAEFNEETS

Tab. 2 Functional score at pre-operation and post-operation

VAS

s NDI

205 . VAS score

G AT AJF10d A 64 A AJF 64
Pre-operation Postoperative 10 d Postoperative 6 months Pre-operation Postoperative 6 months

e 10 5.6+1.5 32+1.8 1.2+04" 325+8.7 13.60 +3.4°

Open

e

bl 12 54x14 20+1.0"4 0.5+0.3"% 30.5+7.5 540+ 144

Minimally invasive

e« SARFME, P<0.05; ASTFRAMEL, P<0.05
Note: * P<0.05, compared with pre-operation; /A P<0.05, compared with open group
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Fig. 2 Imaging data of a typical case in minimally invasive group
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