125
HOE % R 5L o Gt
—F L BT R OBER IOV T—

B RACERE R AR (AT M thae)
N K 1 @&

Review of 81 Cases of Severe Cervical Cord Injury
—with special reference to the role of early operative treatment—

Kazunori YAGI

Department of Orthopedic surgery, Niigata Univercity School of Medicine
( Director: Prof. Tajima, Tatsuya)

Through review of 81 cases of severe cervical cord injury consisting of 67 cases
treated operatively and 14 cases treated conservatively in the Othropedic Department
of Niigata University Hospital and its affliated hospitals, the author assessed the
role of early operative treatment. Operative procedures could be classified into
(© decompressive laminectomy and enlargement for spinal canal stenosis performed in
8 cases, (@ anterior spinal cord decompression combined with fusion performed in 46
cases with vertebral fractures or preexisting compression factors to spinal cord, and
(3 anterior spinal fusion in 12 cases with spinal dislocations.

Severe and complete paralysis at the initial examination of cervical spine injury
and preexisting OPLL were apt to lead to a poor posttherapeutic outcome. In cases
with complete tetraplegia with spinal injuries, recovery of cases operated within 6 hours
after injuries was significantly better than that of cases operated after 6 hours, which
was approximately equal to that obtained by conservative treatment. Operative
treatment was superior to conservative treatment in recovery of walking ability and
hand function particularly in the group with incomplete tetraplegia, especially  when
operated soon after injury. Superiority of operative treatment was confirmed by
comparison between author’s operated cases and cases treated conservatively in two
foreign centers of spinal cord injury.

The Author recommend early operative treatment, within 6 hours after injuries for
cases with complete tetraplegia with bone lesion and within the day of admission for
other types of severe cervical cord injury in order to expect a certain recovery of
neural deficits.
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Table 1 Frankel' s classification of neurological deficit in spinal cord injury

Grade

Definition

A complete : no motor or sensory function below the level of lesion

B sensory only : complete motor paralysis below the level of lesion with some

preservation of sensory function; includeing sacral sparing

C  motor useless : some motor power present below the level of lesion,but it

is of no practical use

D motor useful : useful motor power below the level of lesion ; able to move

lower limbs and often to walk, with or witout aids

E recovery : free of neurological symptomes, i.e.,

no weakness, sensory loss,

or sphincter disturbance ; abnormal reflexes may be present

cases whose outcome after surgical or conservative treatment stayed in grade A,
B or C were classified into the group with poor recovery,whereas cases whose
posttherapeutic outcome improved to D or E were defined into the group with good

recovery .
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Table 2 Treatments given to 81 cases with severe cervical cord injury

CONSEIVALIVE <« v cereemnennamansianiananiaeenis

.......................... 14 cases

Indication : caese judged intolerable to operative intervention or without cord

compression by myelography or CT

Treatment : mostly skull traction

Operative

.......................... 67 cases

Indication : cases with cord compression sign or spine instability

Types of operation :

1) anterior fusion of one segment

26

Indication : cases with dislocation or with preexisting compression factor at
one level

2) subtal removal of vertebral body and fusion 32
Indication : cases with fracture of vertebral body or with preexisting

compression factors at more than two levels

3) enlargement of spinal canal

Indication : cases with preexisting narrow cervical spinal canal

4) laminectomy
Indication : cases with O.P.L.L.

5) facetectomy

Indication : unilateral facet interlocking
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Table 3 Therapeutic result (Niigata Univ.)
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Initial grades of cervical cord injury

and the grades of improvement ensued

Frankel s Frankel’ s classification at the posttherapeutic outcome
classification at poor good
initial examination A B C D E
A 317 22 2 6
B 12 5 6 1
C 32 27 5
total 81 22 2 11 40 6
35 (43%) 46 (57%)
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Table 4 posttraumatic complications resulted in death

age sex

cause of death

time lapse between

trauma and death

case 1 55 male
2 60 male

3 35 male

stress ulcer
respiratory failure

respiratory failure

13th day
11th day
3rd day
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Table 5 Types of bone lesion in 36 cases out of 81 cases with severe cervical cord injury
inflicted level Frar.lkel’.s number and rate
Types of lesion cases Classzﬂcjtffn
Cs|c4iCsC8lCT (;;ngjazim of useful recovery
fracture— dislocation 15 514151 A11,B1,C3| 4 (35%)
fracture of vertebral body 13 (21311611 AT,BO,C6| 5 (38%)
combined fractures of body and lamina 3 11 2 A2,B0,C1| 2 (86%)
combined fracture of spinous process and lamima : 111 1 A2,B0,C1| 0 (0%)
subluxation 2 11 c2 2 (100%)
total 36 13 (37%)

13 (37%) of 36 cases improved to the group of good recovery
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Table & Posttherapeutic outcome of 81 cases with severe spinal
cord injury treated operatively and conservatively from
the standpoint of factors of time lapse and grade of
paralysis with or without bone lesion

——grade at initial examination

(O good recovery, @ poor recovery in Frankel's grading, @k@«r—grade at posttherapeutic outcome

b time lapse with bone lesion without bone lesion
etween injury - - total
") {a) complete (b) incomplete (¢} complete (d) incomplete
and operation paralysis (A) paralysis (B,C) paralysis (A) paralysis (B,C)
operatively 3\ /’\ A.B xgs OO [ ] ONO) @ s
treated ® e Chb CD AC AC BE CE
less than 6hrs AC AC O 4
L I N W )
between 6 AA AA AA AR ON®; O @ O O 7
® e BD CD AD AA BD BD
and 24 hrs AA AA O 5
O & & @ ® O OO @ ® O O (50)
more than AD AA AA AA BC CE CD CD AC AC AD AD @ % (Zﬁ Cf? @ 1
& @ e e OO0 O0 O O OAD=0=0)= o
24 hrs AA AA AA AA €D Ch CD CD AD AD S O)C.F’C,D - O 32
. e @ o e ® @
conservatively /3‘ g‘ B.C 8 AA AA AA AA BC BC ® 9
treated O OO0
AD BD CD €D O 5
total @ 21 @ ° @ 9 @ 3 @ 35
ota O 1 O 12 O 6 O 27 O 46

Note cases with initial incomplete paralysis recovered

remarkably better



130 Hrispe e ek

1032 H2H

L 2 A

Table 7 Timelapse, grade of paralysis with or without bone lesion
influencing upon recovery of hand function

(& complete loss,

& severely impaired,

B mildly impaired, O no disability}

: time 13«.1356 with bhone lesion without bone lesion
hetween injury total
B e 1) complete (b)  incomplete () Compktf_ () incomplete
and operation paralysis (A) pare 11\:315 (15,0 paralysis (A) paralysis (B,C)
operatively A A b A OGN h A O | O 2
treated a4 B, @ 3
less than 6hrs a7
A A A A ® A b A @ a B 1
'[ T
between 6 s A ® |
and 24 hrs A 10
more than | @@ A A | ODDOD | DD PPPPRD | O 1
A AA A » B B A A A PERRRO ® 21
24 hrs b0600e @ 3
FY Wi A 13
. A A B A B & @ & 3
S tivel - Cs i
e A A A A A A A ® |
o A 10
B 1 O 2 B 3 o1 O3
total @ 2 B 8 ® | P 16 B 28
& 19 @ | A 11 @ ¢ @ 10
A 3 F A 40
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Table 8 Therapeutic result of operated cases in Niigata Univ.

Frankel s Frankel’s classification at the posttherapeutic outcome

classification at poor good

_initial examination A B C D E

A R 16 2 6 6

B 8 2 5 1

C 29 24 5

total 67 L 2 8 20 6

26 (395%) 41 (6 1%)

Table 9 Outcome with conservative
treatment based on the report from the two speciality hospitals
Stockemandeville

Frankel s

Frankel' s classification at the posttherapeutic outcome

classification at poor good
initial examination A B C D B
A 123 81 21 10 11
B 33 3 9 14 )
C 21 1 11 B
8 4 31 16 36 10
total 177 -
131 (74%) 46 (269%)

Royal Perth Rehabilitaion Hospital

Frankel s

Frankel' s classification at the posttherapeutic outcome

classification at poor good
initial examination A B C D E
A 39 25 10 3 1
B 18 7 4 7
C 23 1 2 15 5
25 18 9 23 )
total 8 0 -
52 (65%) 28 (35%)
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Table 10 comparison of incidence of grade A, B&C at the initial
examination between operatively treated cases of Niigata
Univ. and conservatively treated cases of S.M.H. & R.

P.H.
number of cases
grade of ”
Niigata
paralysls S.M.H R.P.H
- (operated cases)
class A 30 (45%) 123 (69%) 39 (48%)
B 8 (12%) 33 (19%) 18 (23%)
C 29 (43%) 21 (7%) 23 (29%)
67 177 80

Note incidence of A of Niigata Univ.is similar to that of R.P.H.

Table 11 Comparison of outcome between cases treated conservatively
in two speciality hospitals and those treated operatively in
the author’ s institution (Niigata Univ.)

o good poor
~ratively treated
operatively et 1 41¢61%) 96 significant(p<0.01)
Niigata
conservatively
treated 46(26%) 131
S.M.H.
R.P.H. 28(35%) 52

Note final outcome of operated cases of Niigata Univ. was significantly
better than those conservatively treated in S.M.H. & R.P.H.

Table 12 Comparison of outcome of cases with prethrapeutic grade
A&B between those operatively treated in Niigata Univ.
and those conservatively treated in S.M.H. & R.P.H.

good poor
operatively treated
.. 12(32%) 26
Niigata
conservatively treated
30(19%) 126
S.M.H.
significant (p<0.1)
good poor
operatively treated
P .. Y 12(32% ) 26
Niigata
conservatively treated 8(14%) 10
R.P.H. o

significant (p<0.05)
Note the final outcome of the cases operatively treated in Niigata Univ.
was significantly better than that of the cases conservatively treated
in SSM.H. & R.P.H.
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Table 13 Comparison of outcome between cases with bone lesion treated
operatively in Niigata Univ. and those treated
conservatively in S.M.H.

operatively treated
Niigata

conservatively treated
R.P.H.

good poor
12(38%) 20
42(25%) 127

not significant

Table 14 Comparison of cases which showed improvement of at least
one grade of Frankel’s classification between cases with
complete paralysis treated operatively and those treated

conservatively
. stay in
improved
complete
operatively treated
. 14(42%) 16
(Niigata)
conservatively treated o
. 42(34%) 81 not significant
(Stockesmandeville)
. stay in
improved
complete
operatively treated
.. 14(42%) 16
(Niigata)
conservatively treated 14(36%) 95 L signifi ¢
not significant
(R.P.H) ’ &
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Comparison of outcome of the cases with initial incomplete

paralysis between those treated operatively and those treated

conservatively

operatively treated
Niigata

conservatively treated
5.M.H

good poor
35(95%) 2
35(65%) 19

significant(p<0.01)

operatively treated
Niigata

conservatively treated
R.P.H

good poor
35(95%) 2
27(66% 14

p5 A (50%),
1o

TS 4 RIBE R O Z D BEAR O HeAE T AR BT3B Tl 137
B s A REFSHAE 208, S.MUH. 54fr, AP35
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AT ERM LT AEEL LRI
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FESE T EEOREIC b LT, & I FATRE
DL R Lz (815). 125260 5F M E TORE
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m@%ﬁ5m?ﬁ%ﬁf@&%&6ﬁmuﬁ®$ﬁ%
Lirl, =
hu%mu&&&mﬁﬁD@ﬁ?ﬁﬁf%m%%&%ﬁ

significant (p<0.01)
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Table 16 Relation between mode of trauma and bone injuries

mode of trauma w1th~ WithOu_t total
bone lesion | bone lesion

traffic accident 19 7 26

fall from height 8 8 16

fall during walk 2 12 14

turn— over of bicycle 0 10 10

burial under fallen object 2 4 6

sports injuries 3 2 5

others 2 2 4

total 36 45 81
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Fig. 1 Distribution of Ages at which cervical cord injury was inflicted
black mark indicates cases with bone lesion
white mark indicates cases without bone lesion
Note that higher the age, more cases without bone lesion
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