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Surgical Treatment of Cervical Spine Injury

Se Il Suk, M.D., Sang Hoon Lee, M.D., Choon Ki Lee, M.D.
and Jong Seok Lee, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University,
Seoul, Korea

Cervical spine injury, because of its increasing frequency and catastrophic neurological
complication, has attracted many attention of every orthopedic surgeons. Moreover, the in-
dications of surgical treatment and the indications of anterior or posterior fusion have been
argued till now.

Forty-one patients with cervical spine injury had been treated operatively at Department
of Orthopedic Surgery, Seoul National University Hospital from January, 1980 to April, 1987.
The surgically treated patients were followed up from 1 year to 7 years with average dura-
tion of 2.5years.

We performed this study to define the advantages of the surgical treatment, the indications
of the anterior and posterior fusion, the postoperative neurological changes, the importance
of early reduction, and the result of surgical treatment in late instability cases and obtained
the following results.

1. Flexion-rotation injury, in twenty three patients(56.0%), was the most frequent mecha-

nism of injury.

2. Anterior decompression and fusion was performed in 8 patients(19.5%) when there were
neural compression by fractured bone fragment or ruptured intervertebral disc material
and rupture of anterior longitudinal ligament with hyperextension injury, without pote-
rior ligament complex injury, and posterior fusion and wiring in 33 patients(80.5%) when
there were upper cervical spine(Cl, C2) injuries and posterior ligament complex injury.

3. Neurological involvements were observed in 35 patients(85.4%) on arrival, and partial
and complete neurological recoveries were obtained in 20 patients(57.1%) out of 35 pa-
tients postoperatively.

4. Neurological recovery was obtained in 80% when the closed reduction was performed
within 12 hours after the injury and only 40% after 12 hours.

5. Neck pain and/or neurology was improved in all 9 patients with late instability posto-
peratively.

6. Postoperative complication rate was totally 43.9%, but direct surgical complications were
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2 cases(4.9%) out of 18 cases.

Key Words : Cervical spine, Injury, Fusion.

N o2

Ao AT AHE W 93 aF4SY
o] &, el U3 22 FF5o ¥ HF
&4 Ao U Hwxr) FokEln 9o ol
BAEEA BAEL H59 AAEA] Fibsle
2%, AsAle ZFTvivlol 9 Alg 23
g 4 dx ALY AE 947U ARvpE
A2 7% 3o &AAAY FHEL EE vl
v galo)] QoM AYPH EFdiME ye ¥
AE Az Qenz AZxEAd fAly B &
=l A goll chste] FAlo] Foprla gt

AEEA B2 A5 QlolA BEH HE
o} &4 HE9 FFHE HiHE ojrF
E ARSI IL) A9 oA} QLo
¢4 A5 H&F Y ¢4 A5E AP
BE Ay Fdayey H$F5F50 of
sﬂ/q‘\i. ‘;‘_i_q _\&a‘l,ol glo.’{%;}5,6,8,13,17.22,23,25,28)‘

AAEL AFEL AN €4 289
A, Ande 2 PHaged 183 ¢
F AR A 7o Wz, FXFAN 9% =
71389 F84, 28l £7] €< (late ins-
tability)& 2.9l %o QoA ¢4 g9
i75E dolr ) 1980y 1YEHE 1987 4
L7tx) T 3L} A a4z Aty
A AY9YHd QI ¢4 AEE P 1
dold FA71 shedtddd 4199 Ao il
WA F4E AYdtd FHAT FA Ba
& ulo|c}.

HPUY N HTUY

1980 149 1987 48742 Td 30447}
AgHdadd FYYAl A HREdo2 X
2§ 2 7049 $AF €4 A5 Y2 1
ol 4 FA7F 7H5dtwd 4199 #A-EF A
22 FelEAHE e F471202 5 1d
o4 B 7deR HF 29 6744 ol

FH LA #Ae HEA JEH €9y,
ojgd 473 Y o JAFA AP ¢A
Aded £71¢ viee 2 A3y

1 4% % HYEX

F 4199 #AF FAs) 329(78.0%), 9
7} 993(220%)2 2 Yoo vl 3.6:10)%ich
AHEEZE A 184614 Hz T3A7 A2 H
F 40840 30u] W 40thr} 208 o2 A

No. of Pts.
154

D Female-9
Male-32

—
—_

10+

8 |1

3

g
MMM

5 -
10 20 30 40 0 60 Age in Years

/% 2~ |

o
%/

Fig. 1. Age and sex distribution.

Table 1. Causes of the injury

Causes lggérof:elrjg.
Fall down 20 (488)
Traffic accident 14 (34.1)
Direct blow 2 (49
Sports ’ 2 (49
Miscellaneous 3 (73

Total 41 (100)

o) 488% & 733 cH(Fig. .
2. &4

XAl 209 (488%) 2 A Bokn o
Ao 149 (34.1%) 0| 2m A AHElA 9
& 7497} 29(49%), AX L&A o] 221(4.9%),
718} fdgle] EVAF %7} 39 (7.3%)013ich
(Table 1).
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Table 2. Mechanism of the injruy

Mechanism Izlgérofsei S
Flexion-rotation 23  (56.0)
Flexion 9 2.0
Axial compression 4 (98
Extension 1 (24)
Miscellaneous 4 (98

Total 41 Q00
Fracture

(No. of cases)

[1] a

Table 3. Injuries of the upper cervical spines

Type No. of cases

Cl1 ring fracture 1*

Transverse ligament 1
rupture

Type 1 odontoid fracture 6*

Total 8

* : one case with C1 ring fracture and Type
I odontoid fracture.

Fracture-Dislocation
(No. of cases)

- 6 |
[1] ca
- [1]
c3
| 6
C4
- 11
o
- 6|

T1

Total 5 : 37

Fig. 2. Locations of the cervical spine injuries.

3 el 99(220%), 43 kAol
47(9.8%), AAEAL] 17(24%)°] 7]E}
E4NAol E¥AT A7t 49(08%)IN
(Table 2).

4. SHted

AREddd " AN MRS E&4eEe
& 1099 FAelH 1662 A F;-E(long
bone)FA o] 104, FH-E4o] 4o, HEFH 1
o, 28|z 5EEHe] 1%

5 &4%4

Al 9 AR ARAE £40] 8(190

IR o1F AM2HFFe g Ao 64E
73 wska MAFEFEAS A2y XE7 2
o] sl %7t 1ol 2UcH(Table 3). #1373
Foll A M7TH R HFAF 4L 340(81%)
& AAAUR o|F M4, 53 F T4 ¥V 1L
d(26.2%)=2 st £33 cH(Fig. 2).
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AAEAde 2 AN stado] glE H 454
89 (19.5% )0l A &= A ¥} 3 # < (anterior fusion)
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Fig. 8. Seventy three years old male having hyperextension injury on cervical spine. A, B)
Preoperative neutral A) and flexion B) views show no definite abnormality except suspicious
retropharyngeal space widening. C) Preoperative myelogram with neck extension shows a wi-
dening of the anterior portion of C3-C4 disc space and filling defect in spinal canal. D, E)
Anterior fusion was done from C3 to C4 and 7 months follow up.

Table 4. Type of surgical treatment

Treatment No. of Pts.
Anterior fusion 8
Posterior fusion
with wiring 33
Occipitocervical fusion 1
C1-C2 fusion
C2-C7 fusion 26
Total 41

A ¥kt (anterior decompression) & A} 83}
Q. Ao A A AT (anterior iliac crest) <]
5] A 3} o] A -F-3 (corticocancellous bone block)
2 o43e] 343D (Fig. 3).

Al 2743 A7 Fe EIHA E£41A
v 7 4ol YAlElE FEAF S
¥4 v EARTY A 33%(805%)¢A+
34} 2 Y % (posterior fusion)g A3 3}lgEd]

AR Fe 434 A2Y AEr1EEE FUHA

~-1072 -



3-11-84
D th}fr &y |‘)

?P'-.T.'\n I

Fig. 4. Fifty one years old female having fracture and nonunion of odontoid process. A) Preo-
perative open mouth view shows type @I odontoid process fracture and lateral subluxation of
Cl on C2. B) Preoperative lateral view shows anterior subluxation of C1 on C2. C) Preopera-
tive tomogram shows definite fracture and nonunion of odontoid process. D, E) Immediate

postoperation and one year follow-up.

No. of Pta.
20 1

&\\\ Complete Recovery
Partial Recovery

D No Recovery

Complete Incomplete Root injury Neurology

Fig. 5. Neurologic changes postoperatively.

 1o24%) e TFF3 A2A 39 FE7)
£ JA(wire) o 2 1433 FA4F5(posterior
iliac crest)oi] 4 2] &)= A & 7+-F-o] A (cancellous
chip bone graft)& ¢| &3 FFFHFaAEL
AQHAn A28 AEABAIY AlARe
ol A2 Qs A1, 2737 Eoby 44
£ gl 67(146%)9 #H$ A1 e ZF
(posterior arch)3} =#j27jZ 9] FE7] A}o)e]
FAEFTAA 42 IAANEAFHE Alsn
A1, 27 329 FF37A (sublaminar wiring)
o A% A1, 274F FaAEE A3
2l 27 FolA AHTHFY FH Y wFal
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Fig. 6. Time of arrival.
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Fig. 7. Time of operation.

2673 (634 %)M A& SE712 A 24T
sollAe HHAzZFo|AE A c(Fig.
4) (Table 4).

o7 A}

L $EF UASHe we

HARA] AAE4E 29 797} 357(854
%) RQIL o] F E£AHES ojsle] AT} 15
4 (36.6%), £Aulv] 7} 1699(39%), el Al

&4l 4%(9.8%) 013}

No. of Pts.

10 H No RecoveryD
Recoverd

0-12hr 12-24hr

Fig. 8. Neurologic recovery with reduction
times.

Reduction Hours

Not improved Improved
No. of Pts.
Neurology 2

Fig. 9. Results after surgical treatment in
9 delayed cases.

s A4 +4F AAFA 2EA
8582 2ol A9t 159% 39(20%)oIx ¥
@AY ASE 4% AFFAY 2L =
£ 9R3%¢ 13 497} 169F 139 (812%)
oJgon] 499 AAE 4 AP FEIHo|
2%, ARG 292 AalolA AFFA
2A¢ 2ol AAHoE 51%e] AFEAY
24¢ 23ich(Fig. 5).

2. TYUFRE WX Al

124)7}e]vko] 167 (39%), 124) 7ol A 244)7}
slake] 795 (17.1%)01R 2 F4F 34U o] ol
H4E A7 94 H H(Fig. 6).

3. THEREH TR 712

4% 3ol & AHI H$r) 39
(7.3%), 4ol A 13u]ato] 1071(24.4%), 150
Al 2%m[ake] 17%9(41.5%), 2F o 4] 35a|ulo]
87(19.5%) 3F o] %7} 35(7.3%)0. 2 1Zo| 4
25 ujate] A1 g3 A7 B¢ Bk (Fig. 7).
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AR EAE LY 359 ¥AF +4F 12
Az ol el FR-ZZQlo] 3 AHE-& AYH
d 1098 FAZoME AFEALY TAHE B
ol A$7t 8@BB)OIUL FA4F 124 7boll A
24A)7t o] el FE-¢ AYP 1099 ¥AF
dide AdEL 1AL 2 F$r 45340
%)°] Sl (Fig. 8).
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5 %7 BN & X2

T4%F o] Atn AARFA 2E 445
€ 3439 %7 ¥4 A(late instability)
€ 29l 999 AN sEd AAFA 9 A
FEEE 348 ¢t 69, AHFALE 34
A7 1% AFFENE 148 471 29
22 AAFAE 34 A7 989F T4
i1 BAFEFETILYE 340t 995 s0lgich

T

pe (~l-%y
E Casto, | p

Fig. 10. Forty seven years old male having cervical spine injury with traffic accident about
three months ago. A) Lateral view shows C4-C5 dislocation, C4 spinous process fracture, and
C4-C5 interspinous space widening. B, C) Preoperative flexion B) and extension C) views of
cervical spine show instability at C4-C5 level. D) Three weeks after Curtchfield tongs skull
traction, X-ray shows improvement in alignment of cervical spine. E) Immediate postoperation

view shows satisfactory reduction.
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Table 5. Complications

Complication No. of pts
Urinary tract infection 10
Bed sore 4
Burns due to hot pack 1
Paralytic ileus 1
Hematoma in iliac bone 1
graft site*
Respiratory failure* 1

Total 18

*operative complications.

$EF A3 A% 59ol4 1HE By
I AREEY ALE 6ol TAE 8o
Aoz 443 NBF Aol 4424 2
AEEEE HIE WAl ol4e] 1HE By
c}(Fig. 9, 10)

6 T8 ¥ FEF 1¥

A 9 4£%% 34 (immobilization)&
Crutchfield tongsi} Halo-ring& A}&3le F
FEAAE A3t FAAA AFed F7]
EUHAE B ALE 54 Ao 3 A
FHy oJrAr o wY g & F U Fis.
10). #+¥F 37 237170 AYaygsy A%
38F 1 ALY e 425 2 9
F+ 4-Poster®.Z7] 3 Philadelphia® Z7]&
AHE-8le] A A4 2 (sitting) oF A E o] £
715¢ Azahsch

7. 712
Al &) ™ A+ HEl47172%] 48

Z BAAAEE BUR AL 1127, $9
A AAE4e 2gd ArE 767, 293 A
Aee4e 299 A+E BE 57U

8. TEF HYS

F 1499 Falol| A 184(43.9%) ) Z-&
A3t vl A7l 1042 74 Bk
i, &3e] 46, hot packel J3 3ato] 14,
ope| A g s Me] 1R Sl 27 YHFo
e 4¢3 3EFHALE 2y AL AA
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289 H$7} 109 H(Table 5).
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PP Foll A 2 o] Fol| A YYD Fr AlA
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