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A Clinical Study of Fracture and Dislocation of the Cervical Spine

Won Sik Choy, M.D., Tong Sun Lee, M.D. and Yeong Kwon Je, M.D.

Department of Orthopaedic Surgery, Daejeon Eulji General Hospital, Daejeon, Korea

The cervical spinal injuries may impose a fatal result
to the severity of injury.

Authors performed a clinical study consisting of 54 p.
Hospital for the care of fracture and dislocation of the
obtained the following results.

1. The prevalent age distribution was between third

and female was 3.5:1 and the most common cause

or permanent neurological disability according

atients who have visited Daejeon Eulji General
cervical spine from May 1981 to Jan. 1986,and

and forth decade and the ratio between male
of injury was traffic accident(53.7 %) .

2. The most common site of injury was C5, 6(22.2%) and the most frequent mechanism of injury

was flexion-rotation type(55.0 %) .

3. At initial examination, 39 patients(72.2%) had neurological damage and among these, 18 were
complete paralysis below the level of injury, 12 were incomplete paralysis, 9 were nerve root in-

juries.

4. Operative treatment was performed on 24 patients,

these were Rogers’ posterior fusion on 19 pa-

tients, Brooks and Jenkins’ atlantoaxial fusion on 3 patients, occipitocervical fusion on 1 patient

and excision of fractured fragment on 1 patient.
5. There were no evidences of neurological recovery

in completely paralyzed patients, but among

incompletely paralyzed and nerve root injured patients, neurological recovery was found in 57.1%

of conservatively treated patients and in 71.49% of

6. Radiological stability was found in entire patients

servatively treated patients, remained 1 late instabil
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operated patients.
who received operative treatment, but, in con-

ity.
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1. 49 % 98 2%

Table 1. Age and sex distribution

Age Male Female Total
1—-10 1 1
11—-20 2 2
21-30 6 1 7
31—40 10 4 14
41 —50 9 4 13
51—60 5 1 6
61—70 6 2 8
71—-80 3 3
Total 42 12 54

Table 2. Cause of injury

Cause No. of cases %
Passenger TA 24 44.4
Pedestrian TA 5 9.3
Fall down 11 20.4
Slip down 5 9.3
Direct blow 4 7.4
Miscellaneous 5 9.3
Total 54 100.0

Table 3. Level of injury, upper cervical spine

Level of injury No. of cases

Atlas Bursting fracture with 1
Cl, 2 dislocation
Avulsion fracture 1

Axis QOdontoid fracture

Z 5499 oAzt F Jz2bs}b 421 (77.8%) ,H 2}
7} 129 (22.2%) 2.2 Y wlE 3.5:10|1, o
HW 2L 30~40u 7} 279 (50.0%) .8 =2 4
€ kx| 8199t} (Table 1).
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Table 4. Level of injury, lower cervical spine

Level of injury No. of cases
C3
C3, 4
C4
C4, 5
C5
C5, 6 12
Cé

Ce, 7

C7

C4, 5 6

C6, 7 Clay shoveler’s fracture
Total 43
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Table 5. Mechanism of injury (by Holdsworth’s
classification)

type II 4
type 111 2 Mechanism of injury  No. of cases %
Body fracture 1 Flexion 6 11.1
Bursting fracture with 1 Flexion-rotation 30 55.0
Hangman’s fracture - Extension 13 24.1
C2, 3 Dislocation 1 Vertical compression 5 9.3
Total 11 Total 54 100.0
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Table 6. Associated injury

Associated injury No. of cases

Extremity fracture 9
Head injury 5
T-L spine fracture 4
Pelvic fracture 2
Bladder rupture 1
Total 21

Table 7. Neurological status

Neurological status No. of cases %
Complete paralysis 18 33.3
Incomplete paralysis 12 22,2
Nerve root injury 9 16.7
Neurologically intact 15 27.8
Total 54 100.0

Table 8. Type of incomplete paralysis

Type No. of cases
Anterior cord syndrome 6
Brown-Séquard syndrome 4
Central cord syndrome 2
Posterior cord syndrome 0
Total 12

o] 13%) (24.1%), |+ FFZFoz g £4o] 6
8 (11.1%), $2 ohitell &gk £4bo] 53] (9.3%)
%0] ¢l t}Table 5).
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Table 9. Neurological status according to the
mechanism of injury

Mechanism of injury A B C D E Total
Flexion 001 2 3 6
Flexion-rotation 130 8 5 4 30
Extension 30 316 13
Vertical compression 2001 2 5
Total 18 0 12 9 15 54

A; Complete loss, B; Sensory recovery only, C;
Motor useless, D; Motor useful, E; Intact (by Fr-
ankel’s classification).

Table 10. Time and cause of death

Time No. of cases Cause of death

Within 1 week 5 Respiratory failure
1st to 2nd week 2 Respiratory failure
At 4th week 1 Sepsis

At 8th week 1 Respiratory failure
Total 9

2 olgt £4tell A 22 34 (5.6%) 7+ e} (Ta-
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(Table 10).
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Table 11. Method of conservative treatment

Table 14. Neurological status at follow up

Method No. of cases
Traction 1+V 4
1 . Halter I+m+VvV 6
II. Crutchfield tong n+m+v 9
Cervical brace n+v+v 2
M. Four post
IV. Halo body jacket
V. Philadelphia
Total . 21

Table 12. Method of operative treatment

Method No. of cases

Roger’s posterior fusion 19

Brooks and Jenkins’ 3
atlantoaxial fusion

Occipitocervical fusion 1

Excision of fractured fragment 1

Total 24

Table 13. Operation time

Operation time No. of cases

Within 1 week 3
1st to 2nd week 10
2nd to 4th week 3
4th to 6th week 2
At 13th week* 1
At 15th week** 1
Total 24

*delayed operation due to hepatitis
**late instability after 12 weeks of conservative
treatment
Hl 474 6F 4polzt 2ol 1354 9}
F# 5% ol7b 2 184 o] g} (Table 13).
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3] 884 ¥} (Table 14).
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Follow up

At admission ABCDE Total
A 9 9

B 0

C 381 12

D 4 5 9

E 15 15
Total 9 0 31221 45

A; Complete loss, B; Sensory recovery only, C;
Motor useless, D; Motor useful, E; Neurologically
intact(by Frankel’s classification),

Duration of follow up; Average 11.5 months after
the date of admission.

Table 15. Neurological status after conservative
treatment

Folbwup s B ¢ D E  Totl
At admission

A 5 5

B 0

C 1 2 3

D 2 2 4

E 9 9
Total 5 01 411 21

Duration of follow up; Average 10.5 months after
the date of admission.
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Az}, stAdebel A AASAE 2L dsln 2o
A wpu] B QAT £42 7 148 F 109 o
A FEEL RS v 7T1.4% 9] 35EE
R ojc}(Table 16).

10. 8145

% 1894 23219 FHFo] Ao &l
10#0 =2 7b4 ¥ 1 oo 2e 88 74 5o
g#l, Ay zedo] 33, wwo| 1a, Schultz
Z52o] 19614 A slcHTable 17).

=1z [
2 1

314 22 wBATR Q) FFAE7) A2
y AR Ao A4 A5 5FFE B
ol Agirt.

W ¥ 4] Crutchfield ¥4 3 29S¢ Agsd
139 Brooks ¢} Jenkins % 354 nAEL Ay
39l e %% 10¥5 Halo body jacket-$ x4}



Table 16. Neurological status after operative tr-
eatment

ict)n:;:ni:ls)ion ABCDE Total
A 4 4
B 0
C 2 6 1 9
D 2 3 5
E 6 6
Total 402 810 24

Fig. 1-A. 31 year old man. Initial film of open
mouth AP view showing fracture of odontoid pr-
ocess, Anderson and D’Alonzo type II.

ek £F 3T Y AA S YR s
™ %% 12Fs Halo body jacket-8 A|A &} Phi-
ladelphia 7 3227 8% =27} (Fig. 1-
A, B, C).
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Table 17. Complication

Complication No. of cases
Decubitus ulcer 10
Urinary tract infection 8
Traction site infection

Pneumonia 1
Schultz syndrome 1
Total 23

Fig. 1-B. Radiograph after performing Brooks
and Jenkins’ atlantoaxial fusion.

WY F Crutchfield 57012 #glo g T3 H99
HBG odgly 443 635 Philadelphia 73 B
2718 AEART. FA A4 TAEA A
438 29} (Fig. 2-A, B, C).
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Fig. 1-C. Radiograph after application of Halo ' Fig. 2-A. 65 year old man. Initial film oflater-

body jacket. al view showing fracture of body of C4 due to
. - - hyperextension injury.

o

10 pos fiter

5 e : i : s

Fig. 2-B. After 4 weeks, showing reduced sta- Fig. 2-C. After 10 months, showing completely
te of fractured site. fused state of fractured site.
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Fig. 3-A. 47 year old woman. Initial film of la-
teral view showing slight anterior displacement
of C2 on C3.
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Fig. 3-B, C. After 7 days, lateral views with flexion and extension stress showing the stable state of

C2 on C3.
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Fig. 3-D, E. After 12 weeks, lateral views with flexion and extension stress showing the mobility of
C2 on C3.

i

Fig. 3-F. Lateral view, postoperative 2 weeks. Fig. 3-G. Lateral view, postoperative 17 weeks.
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