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CT analysis of deformity and injury affecting posterior C1 to C3 pedicle screw fixation for Hangman
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[Abstract] Objectives: To evaluate the presence of regional deformities and injuries in patients with Hang-
man fracture that affected the placement of Cl to C3 pedicle screws. Methods: Seventy—eight patients with
Hangman fracture, including 67 males and 11 females, were treated in our hospital during May 2004 and
May 2012. The mean age was 37.7 (17 to 73)years. The interval from trauma to surgery was 3 hours to 18
days. Incomplete spinal cord injury was documented in 20 patients. According to Edward—Levine's classifica-
tion, 11 patients were type I, 48 were type I, 13 were type 1A and 6 were type Il fractures. They were
evaluated by three—dimensional computed tomography preoperatively. The pedicle screw trajectories from C1 to
C3 were specifically assessed to identify the presence of any deformity or injury that would preclude safe
pedicle screw placement in these segments. The height of posterior arch of C1 and the width of pars interar-
ticularis of C2 and pedicle of C3 were measured. It was considered highly risky to place a pedicle screw in
one segment when its value was less than 4mm. Results: It was found 45% of type 1 fractures, 23% of
type 11, 38% of type IA, 66% of type Il and 27% of all types complicated with injury or deformity that
affected the placement of pedicle screws. Six(7.6%) cases were not fit for C1 posterior arch screw fixation, in-

cluding small size of posterior arch in 2 cases and fractures of C1 posterior arch in 4. Ten(13%) cases were
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precluded from C2 trans—pedicle screw placement,

artery and fractured fragment encased into vertebral canal or transverse process foramen.

including small pedicle size and high riding of vertebral

Nine (12%) cases

were precluded from C3 trans—pedicle screw fixation due to small pedicle size, sclerotic pedicle and pedicle

fracture or vertebral body fracture.

concomitantly.

fusion and 2 cases of C3 corpectomy and C2-C4 fusion.

including 5 cases of C1-C3 pedicle screw fixation,

cases of C2-C3 pedicle screw fixation.

Anterior approach was adopted in 17 patients,

6 patients were managed conservatively.

Four patients had 2 or more types of such injuries or deformities

including 15 cases of C2-C3 discetomy and

Posterior approach was adopted in 55 patients,

5 cases of mono—segmental C2 lag screw fixation and 45

No iatrogenic vascular or

neurological injury occurred. Conclusions: There is a high incidence of regional deformity and injury in the

C1 to C3 region after Hangman fracture that affects the placement of posterior screws. These factors include

hypoplasia of Cl1 and C3 pedicles and hypoplasia of C2 pars interarticularis,

pedicle sclerosis of C3,

encasement of fractured segment into spinal canal or transverse process and high riding of vertebral artery.
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Figure 1 Axial CT shows narrowing of Pars interarticularis of C2 Figure 2 3D CT and CTA shows high riding of
vertebral artery in left side of C2 transverse process Figure 3 Axial cut of CT scan shows bony fragment enchroach-
ing into right foramen of C2 transverse process Figure 4 Axial CT scan shows bony fragment enchroaching into the
right side of spinal canal Figure 5 Axial CT shows narrowing of C3 pedicle and vertebral body fracture Figure 6
Axial CT shows sclerosis of bilateral C3 pedicles Figure 7 Lateral view of X-ray shows fracture of C3 vertebral body
Figure 8 Axial CT shows fracture of right C3 pedicle
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Table 1 Incidence and distribution of regional injuries or deformities in Hangman fractures according to each types

I3 iz} A 7 I %4 it (%)
Type 1 Type I Type A Type 1 In all
SEME
Atlas
J& 5 /N
Narrowing of posterior arch 0 1 1 0 2(2.6)
a5
Fracture of posterior arch 2 1 0 1 4(5.1)
XA
Axis
S RN
Narrowing of pars interarticularis 0 2 1 0 3(3.8)
A3l ik 55 D) 3
High-riding of vertebral artery 0 1 0 1 2(2.6)
IR 9 I 1 T MR o A AL A 1 2 | i 5(64)
Bony fragment into transverse foramen or spinal canal :
55 — A
C3 vertebrae
HE AR/
Narrowing of pedicle 0 1 1 0 2(2.6)
e AR AL
Pedicle Sclerosis 0 1 1 0 2(2.6)
HES AR5 47
Pedicle fracture 2 ! 0 0 3(3.8)
HEPR A I
Vertebral body fracture 0 1 0 1 2(2.6)
A
]E:)::i(%) 5(45.0) 11(23.0) 5(38.0) 4(66.0) 25(32.0)
% 2 Hangman B S B 5ETAEERE
Table 2 Summary of the classification and treatment protocols in this group
| I ITA 2 I 2 Gt
Type 1| Type 1l Type A Type I In all
C2 $ir JJURET+C3 M ALIRET
C2 Lag screw plus C3 pedicle screw 0 29 9 4 42(54)
Mgl C2 M AR T IR ET
C2 Lag screw 2 3 0 0 5(6)
C2+C3 i 5 AR T R 5T
C2 and C3 lag screws 2 1 0 0 3(4)
C1+C3 M HLIRET
C1 and C3 pedicle screw 0 3 1 1 5(6)
HiT C2/3 [ il £
C2/3 anterior cervical discetomy and fusion 1 1 3 0 15(19)
C3 HER ) C2~C4 [EE
C3 anterior cervical corpectomy andufusion 0 1 0 1 2(3)
T AT ] . . . o)
Conservative
it (%)
Total 11(14.1) 48(61.5) 13(16.7) 6(7.7) 78
1 2 AT BEAE A F TR/ B VL ESTIEAR O AIEE , o C1.C2 A1 C3 735 A

%} Hangman B 3T B SFIRI7 TG B F R 7.6% . 13%H1 12% 1) 538 17 AF BT R EFD AU | 3=
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