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Radiologic Studies of Atlanto-Axial Cervical Fractures

Sun Yong Kim, Woo Mok Byun, Mi Sco Hwang, Jae Chun Chang

Byung yearn Choi

*, Yong Chul Chi,* Soo Ho Cho*

Department of Diagnostic Radiology, YeungNam University

Injuries of the atlanto-axial area in cervical vertebra may be lethal or immediate death. But precise understanding

of normal anatomy and basic injury mechanism enables accurate detection of possible injury site and reduce

the irreversible neurologic change by specific type of treatment.

Authors analyzed retrospectively the radiologic findings of fracture of atlanto-axial area.
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. The age distribution was between 5-51, concentrated at third and 4th decade.

. In atlas fracture, posterior arch involvement was 6 cases among the 7 patients.

. In axis, odontoid process fracture was a predeominant portion, and type Il fracture was 11 among the 14.
. Favorite direction of dislocation in odontoid process fracture, anterior dislocation was predominant.

. Reconstruction image should be obtained about axis fracture due to various direction of dislocation fragment.
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Adlol| 4 wlr7d F 2], g g W A AlshelE 2o Table 1. Type of Atlas Fracture
<+ Alg3tglon, CT+ Hitachi CTW4-40 =414 A+
slaledr] & A&t - 9ol wle}l coronal ¥ sagitt- Type —
al o AhS- 2] 74 sk k. Fracture of posterior arch
Al 173 %8) A 27459 FAol we} $Rsig w49 NSRS 1
o] ulskal #iikE~] (odontoid process)e] FAo] oF Bilateral 2"
Ao aiatbalgd o), Fracture of anterior arch 1
Bursting Fx. of Jefferson 2%
Lateral mass fracture 1

o o

* combinded axis fracture

ABELZE= 541488 514171 3, Wd=xbot 161, o
=z 4o

F7F 4ol gieh, _ (@) Bk (Axis)

oy vy BAel 49 e e ek

¢ Zefd (Odontoid P
(1) B (Atlas) (©) @;‘U(x‘ (Odontoi roce-ss)
49 $A|d| =& UlxE Fig. 29 i Type I

=
8T $2" FAHo Ez = Table 13} 2or] #h 7 Nd 2 7R wskel azla FA-d) =2 A9 4
#el 2ol sabd Aot 3dlolginh H¥E 47 2 A 7 9 B 7P F2 e E mglor A
< Fig. 13} 2t} $17F elgld 3ol =5 Type [°]gich

Fig. 1. Variou types of atlas fracture
A. Unilateral fracture of anterior & posterior arch
B. Jefferson’s fracture
C. Lateral mass fracture .
D. Anterior arch fracture and fracture of the odontoid process
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Fig. 2. Three type of odontoid fracture
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Type I : Oblique fracture through the upper part
of odontoid itself
Type II : Fracture at the junction of odontoid
with vertebral body
Type III: Fracture through the body
@ 715 34
A44er] BAE AT e 2eje AL o,
Er JEFTY T Auk S0 R vepyton], 19
ol A 174% 0} A4Esle A5 $YH oz veiy
t} (Table 2).
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Apical ligament

Occipital condyle Alar ligament

4. Accessory
ligament
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Table 2. Classification of Fracture and Dislocation of Axis

Type No
Odontoid process

Anterior fracture-dislocation 9

Posterior fracture-dislocation 1

Lateral displacement 1

Non displacement 3
Combinded or fracture other site

Anterior-inferior margin of body 3

Unilateral arch fracture 1

Bilateral arch Fx. (Hangman’s Fx.) 2

Spinous process Il
25 adrh o] FHY A4 # ek AdAE QA
& a4 Sl Heh B4 e 4 9t WE 3
%+ gt (Fig. 3)%.
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ghet 24| Molx| ¥g 7ol zHAAL wakd S
A 4£A0% ARAFIAL ¢ 4 b Aok AT
&8 o zx(Retropharyngeal soft tissue)®] A%
Zole] F7F ¥ o] dzA9] XubF (fat stripe)e] A
$1(Fig. )& 23 A& 94lste e 294 S A9

& 5 ek
A Aol 41 axis ringo| s|&=}3 (cortical disrup-
tion) 7} glo]l YF& o] F} 2AlEr] FAH4 axis

ring 9] 5145}9 % ¥ 4 3} (Fig. 5).

Transverse
ligament

Lateral body

Dens of atlas

Accessory
ligament
B and vessels

Central vessels

Fig. 3. A. Coronal section of the dens with the anterior arch of the atlas removed illustrate the anatomical relationships

and ligamentous attachments.

B. Transverse section through dens at the level of the transverse ligament, illustrates the origin and insertion

of the accessory ligaments and vessels.
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Fig. 4. Widening of the retropharyngeal soft tissue (*).
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o 2 EH Aol g FAHL oAl sl o itk

BHERHTY 7|Ad 2 BE o] Ly sls BB (oce-
ipital condyle) ¢} #hi#te] Lateral mass A}o]dl] 41<]
afel FAol| o3k Wsjolrl,  webd o B3R wWAshe
Ao Y2 Al o3 9l HEFBIRH ( Vertebral
artery sulcus)el] 7p#F w31, lateral mass, %3 (an-
terior arch) o2 whgic}l,  BAEel @bMEe] A
W2 A4t 9ol dEel AL Fuo2 HolA o
of wehd B = A7 o F4lE e A
o] o 3o}

AT 3zl ZH2 longus coli muscle 3} 2|4t
7] Abololl 49 i (avulsion)el] sl 477 =&
ol A|4hE7]e FA-e 34k o4l s of &el

& FTEA A BEEHo] ko R A9
Z|=H] o]+ rectus capitis posterior minor musc-
leol] 9ste] A7 wjfolrh, =3 A5FTEHEQ
doll = ] A7t glv A7) ul FEols] = El,

Fig. 5. A. Normal axis ring of the healthy person ().
B. Cortical disruption of the superior portion of axis ring due to type II odontoid process
fracture (arrow).
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10 = o]dbol| 4 Jefferson fracture= =7 Ao =
Ho] glom, Al 4 A 17457} A 27452
mass ol o8 Fuko2 Aol o] ol &
spread "2l 39, £3] 1~3A4d]4] AHAx|7} 8mm
AR ol CTell I8 7244 adtche wo”

HifEe] 22 4S9} Fek F9lo 2H 2 A o
Heled], ’lA 24bErle] EdHe A wabzEE
hyperflexion hyperextension, %-= rotation 5o

o] 5te] o] R0} £u]®, Fig. 304 2t njelzro] o
sk e kol B Aslel Fawt dTE
ghel, flexiono)] &3k 44k 739 723l transver-
se ligament o] Fol| 2|52 Fulo) 4]
Aol wle}, v} A9 (anterior dislocation)z} &4
=]o], extensionol| &3k 4R AMlEE A lE 714

o] o= Bl T FAo| TutEle ALs}
%ol (Fig. 6).
-] #8-2 Schatzker'®So] 23+ accessory

7|50 2 3fe] “High” ¢} “ lower” type

lateral

“ Pseudo-

EHo] 4

ligament =

L2 e 7ot o, Aol v FA o] 2] f5
<= HE3e] A 7} A 7Ex] gro}, 19741 Anderson
W) ofgl B72 wo| 4-&35kx 9o (Fig. 7).
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Fig. 6. Combined odontoid process fracture with bilateral
arch fracture. Posterior fragment elevated from
retus capitus posterior minor muscle.

Fig. 7. Three type of the odontoid process fracture
A. Axial CT scan of type I fracture
B. Type II fracture
C. Type III fracture
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Fig. 8. Reconstruction image of type II odontoid process fracture with anterior dislocation.

A. Sagital section

24579 EA A 5 ko R WA A
$7F wome, i X-ray & o} HhBR{G| A x| H
A @E F o, AESE VIFeR CTY %, 35
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Hangman’s fracture += traumatic spondylolith-
sesis 2}3L 3, 7|2 7]#1-2 hyperextensionoi] &gk
el pedicleo] B4= = 5 Ushe, BhiEel A 3

Fig. 9. Hangman’s fracture (Traumatic spondylolisthesis)
Combined dislocation between C2 & C3 body.

B. Coronal section
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