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= Abstract =

Clinical Analysis of Surgical Treatment in Cervical Disc Disease

- Long-Term Follow-Up -

Hyang Kwon Park - Kyu Man Shin
Department of Neurosurgery, College of Medicine, Ewha Womans University

59 Consequtive patients with cervical disc discase were treated with single or multilevel
anterior discectomy and fusion using a modified Smith-Robinson procedure from Sep. 1993 to
Dec. 1996.

There were 36 single-level fusions, 19 two-level fusions and 4 three-level fusions.

The most common presenting complaint was radiating pain to upper extremity and the most
frequent site was the C5-6 in single level, C5-6-7 in two level, and C3-4-5-6 in three level.
Immediate postoperative complications were encountered in 11 cases : graft extrusion in three,
hardware failure and loosening in two, donor site pain and hematoma in four, and transient
hoarseness in two cases. With an average follow-up of 1 year, the fusion rate was 96.5%(83 of
86 levels). The single-level fusion rate was 100%, the two-or three-level was 94%. Results by
clinical examination revealed 32(54%) excellent, 23(39%) good, 1 fair and 3 poor.

There were no significant graft collapse or exrusion and wound infection or neurologic
complications. The modified Smith-Robinson procedure for anterior cervical discectomy and
fusion has led to the successful treatment of cervical disc disease with improved results and few
complications in long-term follow up.

KEY WORDS : Cervical disc disease - Anterior fusion - Modified smith-robinson procedure.
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Table 1. Clinical data of patient poulations(n=59)

Clinical data No. (Percent)
Sex
Male 35 (59.3)
Female 24 (40.7)
Age
<40 years 18 (30.5)
40 - 49 years 11 (18.6)
50 - 59 years 24 (40.7}
>60 years 6 (10.2)
Table 2. Relevant features(n=59)
Features No. (Percent)
Previous history
Trauma 18 (30.5)
Mild 15
Severe 3
Spontaneous 41 (69.5)
Symptom duration
<6 months 12 (20.3)
>6 months 47 (79.7)
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Table 3. Symptoms and physical findings

No. (Percent)

Neck pain scapula pain 32 (54.2)
Radiating pain

Unilateral 0 (84.7)

Bilateral 7 (11.9)
Motor weakness (1 6.9)
Sensory change (88.1)
Reflex change 29 {49.2)

Table 4. Radiologic findings(n=59)

No. (percent)

Plain films
Interspace narrowing 43 (72.9)
Spur formation 32 (54.2)
Foramen narrowing 18 (30.5)
Normal 6 (10.1)
CT/MRI findings
Midline 8 (13.6)
Posterolateral 41 (69.5)
Intraforaminal 10 (16.9)

on AT7Ee 03-4-5-69 4ot (Table 5).
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Table 5. Level of lesions(n=59)

Level No. (percent)
C3-4 4
C4-5 5(84
C5-6 22 (37.3)
Co6-7 4
C7-T1 1
C3-4-5 1
C4-5-6 7 (11.9)
C5-6-7 11(18.6)
C3-4-5-6 4

Table 6. Postoperative complications

Contents MNo.

Graft extrusion
Hardware loosening
Donor site pain and hematoma

NN W

Transient Hoarseness

Table 7. Result criteria

Excellent : Complete relief of symptoms with full activity
Good : Partial relief of symptoms with full activity
Fair : Improvement but fimitation of activity

Poor : No improvement of deterioration after surgery
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Fig. 1. Preoperative MR Sagittal view. View shows cord

w
3
£
[72}
k5
-
I
=
£
5
o.
3 k5
iy -
s B
s

i
o £
£
oy g
—_— [oN
3 E
o) o
o =
— i
2 .
O =15
< i

compression at C4-5-6

lordotic curve

well fusion state and normal
Right : MR sagittal view shows removal of com-
pressed lesion on TTW1 and T2W1

~ 394 -



FHEEE 40~50017F tiF-Eols dhnlE nlsgt
go] 9] o™ Murphy” Yamano® 52 10~14%°14
= -ﬂr"“ﬂF T ot sien B aFEAlA
%) s 91E sjeket = 9l

d §EFe A BF0] vuH

D
rlo
oxl

oo
HH
4
£,
L
4
[~
[us)
=2
fo
o
zd
£
N
OO::,’“
e
2

tlo o o o

)
N

H
o
N
i
=
s
T
co
B
of
lo
rl
X
=2
=L Rl
ol js!
= 0&1 o

of

)
H
s
i)

onl

)
©
i
Ho

=
)

2 °17ﬂ‘)r *"’01 gojx vz 7 2odAY
ot 4‘011 w7} Lrta 348 ARR FAdo] A8}
o HEHQ WYPeRe o] e 97 Brh
Rothman 2 Marvel®2 94 2258 A7 FE)

& wEt BRatEed 43 N (intrafora-
minal type)‘ﬂ 7+ Esta &3 WANEE b
FoEHLe FE TS 7Y IS Hol

rl

S€EE TR

. Postoperative view. Left : lateral view demon-
stirates hardware lossening and failure Right :
MR shows posterior graft migration resulting in
cord compression

. FAE (midline) S 55 2 5 oz 8
% th. Bertalanffy” %< 74%, Henderson” %
Lunsford= 68% 2 61%°14 254 A8}, Gri~
soli'™5& 72%, Hawards 70%°01A A7 wka} o]
e BHTAL STt

£ ATOAE B A 2704 F70 G2 o

—_

A FZA70] 72.9% 2 54.2%00A BRPow Axst
3Z Fgolut dxpy) 3 Bz AZ3T ¢ AA
o] 86% = 71 2ot ol Henderson” 52 B1
9} H)&3 A4S B9ith GEARAY 242H0A dF

glof gt AL A9 HA ol (subluxation) ¢!
g} ol F7H B (intervertebral disc)e] ZHAksH
(sloppiness) 9} o= 1] 9] vlE (erosion)=
A% (incompetence) 28 #Eo] Z|9] Aukd
St AL ol °“:}2

£ dPdAE 08 €52 $4% 8%H(13.6%),
o] 4178(69.5%)F = William™& 17%7}
3 YHAE $45Folgn Huste] 2 At
o]HL Ut FEEYE A 5~67F 227 (37.3%) =
2ot Wilson™ Lunsford V5% # 5~67t0]
Aog Hweli gleo] Aol giirt. 3iA
T B zAll N E BT 19%(32.2%), AT 47(6.
8%)E th7ho] B BolF S B JdEA9% o

- 395 -



Zolol BAE FAke) A V7 AT du B Yolk Ui 1dulel FA7he] gl Al ez
Hapehal o} Aok AAloluk, e gERS], dolUA Ho rFAoR ofFd EA7F itk B
ey So| wel 3 2lolE B Aew Ay &P g

W Klages''= AFZ &8t 2471 e A9} 5 F&F S BAerME Depalma™c FHIS
ohake) A9+ 747t 83%, 35%<] 30 R William™  F$lol 7H3 Bol 9%0l4 EFFA T 1d7 (&2
& 13% R 21%= 733 oF 5 Ao} Ak FEFE, "4 g7)gelA §HE5E $PE Flynn™2
son B Ao Agehat o] gAY B3 A &4l 7P B ole AAENY 17%2 B
AT Ag gAtos BAE AL fair ¥ poor® TR 0}93031 Newhouse™t 8H3j217 &480] 0.
o 37} BEatgtt. LunsfordVs 949 2$ 72%, BRE ol T2 FEF 77 ]_%-} A¥olgkz 1),
A4+ 223 65% AR A4 A9 vl Fol4] glo] FHAEeTo 2 HF3ATHE ogr
JF7 FL Aog Husha glovt ﬁ*é—/] A4 FA _TJJ} AR Yamatnotoz%ﬂ o3k 3ALEARA =
7t 843 $AH D £33 2] &4 7tast AlE }3 3 A9E Boh 2~3dFol = 55a% 41% % &
7] Eo g AztEm B A 1% g 997t fle ié‘}—'ﬂ- Ao g AFE 2 A7E 5F0] 49%

H

ROZ Qztet & 4
Grisoli'”, Henderson'"5-& &4 4 &d7]zt J % buckled f%l?lﬂﬁ‘—ﬂ %‘l%}% S5 ®sla 3
ol F&FE FL AWE BTty Rusta glow 2 7}4& i

WANA 00 EEFAA T HETIES D L

Yot HEQHOET F4o] ?‘Vﬂﬂﬂb‘r Adg A & F7tel 4 (autograft) o

% 2) ARAH o2 AFEE AE 3) AAFR Fde]  vmse] vk & ZFFE AHE Beldae sy

AL o 4) AL YAEAT A dE 71Fe ®® Fernyhough®52 88 A980] 27% 2 41%

2 33 ok 2 BZolad A =1 Zdeblick @ Ducker®E= A<

ey e dFE By AT By S 8 2 2 88 Aol FEYHA o g 7
WO 77k vhdol) e {8k Xolv} glo] BF 45 TelAE &0l frARh Tt ol e AE &5
3 AxE 1ol 0} —‘:— 9 2d7F A7) 243 Her-  &°] 30%} 83% 2 A7lo14] Fdo| AR 9478 A}
kowitzPH 10 o5t 92% 2 66%= AW g 2o sk =3 5T g 7719

AR FAFL §EHES RATE oy TR

<]

49
2 gHe wolE B2Y 3 2 F EV|AE AAT 7 Yo B mdoA e HAS] Avteld] 2 AL R
& QI FHE Bl Zhssta I3 BAlol FolAe]  ulmArY] BAE 9HOE & gl
Velng AWMARE ARELS Mssta Ao
AdelME AdEe Galgth. FFAYE A5 & a2
& SukiAY 388 9, FAAASE Adske
AfE BE A4S AAE 930 st gio. Fe 19931 9UHE 1996 12¥€971A] BolEsY 47
Wome W 2o 14 cde s AASla F o] AF F¥ gEF0E Adiy el 1dd
A= Caspar retractor® 2~3mm H3l¥ FHL ¥ 7] 4% 43 & 22 2948 43Utk

< o 35%(59.3%), 1At 247 (40.7%) 2 &

o] A, 299 collapse WFol 27} FHE 1) g2
=35to] Abgsta 20 Z7)E A4 Smm o RAA okt gsith
& AL AHest ZHe & (resorption)& Tt 2) 93L& 50tolA] 2478 (40.7%) 2 78 BkeH

som olelt BN fage] B WA FUHES 404 ol3te] F ARBTANE 189(305%) 2 of
F3 gl $447I2 oF 2002 o Utk AT B& TEAL FHAL F S ge A% wAE
A AR o8 WPFRE Ax AEA wark

o F79L AADIR ) BS ol AN 3) FEA 2P WAl MY wkw 4G A



AP 2oV, A2 wAte) 224 i RSt kel
7ol A= Ch-60] 227 (37.3%)

(32.2%), Al7-2+ 44(86.
8%) 02 Y77k Aol Bo} ol GF AFHOE 3

Eaof g RO FaE ot
5) Fad FHFToZE 449F Fevld o4z
Holg, 77lelg, 9 {579 55 % BF, uig
NAENE BT 119(18.6%) 08 Hins @ghout
ol 7] & BANA AFHAL 3] FA A5
3golA 7tad e Ry o doE EAEL it
6) =3 THAEE excellent 2 goodel 93% 4

i poore A 2% #¥E @4= 2 Jvle §lo

References

1) Hunt WE, Miller CA : Management of cervical rad-
iculopathy. Clin Neurosurg 1986 ; 33 : 485-502

2) Howard SA, Simpson JM : Anterior surgical pro-
cedures for cervical disc disease. 2nd ed. Newyork
Martin Dunitz 1994 : 195-211

3) Lazorthes Y : Chemonucleolysis of cervical disc. Cur-
rent concept in the chemonucleolysis. Suton JC(ed) R
Soc Med 1985 ; 72 : 217-233

4) Depalma AF, Rothman RH: The intervertebral
disc. Philadelphia/Toronto, 1970 ; Saunders

5) Murphey F, simmons JCH, Brunson B : Surgical
treatment of laterally ruptured cervical disc. Review
of 648 cases, 1939 to 1972. J Neurosurgery 1973 ;
38 . 679-683

6) Yamano Y : Soft disc herniation of the cervical spine.
International Orthopedisc 1985 ; 9 . 19-27

7) Henderson CM, Hennessey R, Shuey H : Poste-
rior lateral foraminotomy for an exclusive operative
technique for cervical radiculopahty. A review of 846
consecutively operated cases. J Neurosurg 1983 ; 13 :
504-512

8) Rothman RH, Marvel JP : The acute cervical disc.
Clin Orthop 1975 ; 109 : 59-68

9) Bertalanffy H, Eggert HR : Clinical long-term results
of anterior discectomy without fusion for treatment of
cervical radiculopathy and myelopathy. Acta Neurochir
(Wien)1988 : 90 . 127-135

10) Lunsford LD, Bissonette DJ, Jannetta P : Anterior

surgery for cervical disc disease. Part 1 : Treatment
of lateral cervical disc herniation in 253 cases. J Neu-
rosurg 1980 ; 53 : 1-11

11) Grisoli F, Graziani N, Fabrizi AP, et al : Anterior
discectomy without fusion for treatment of cervical la-
teral soft disc extrusion . A follow-up of 120 case.
Neurosurgery 1989 ; 24-853-859

12) William JL, Allen MB Jr, harkess JW : Late results
of cervical discectomy and interbody fusion : Some
factors influencing the results. The J bone & Joint
Sur 1968 ; 50 : 277-286

13) Wilison DH, Campbell DD : Anterior cervical dis-
cectomy without bone graft. report of 71 cases. J neu-
rosurg 1977 ; 47 : 551-555

14) Klages G : Surgical treamment of cervical interver-

tebral disc displacement. Zentralbl neurochir 1985 ;

46(3) - 218-228

Connolly ES, Seymour R], Adams JE : Clinical

evaluation of anterior cervical fusions for degenera-

tive cervical disc disease. J Neurosurg 1965 ; 23 :

431-437

Herkowitz HN : Anterior cervical surgery in cervical

15

=

16

=

spondylosis. Presented at the American Academy of

Orthopaedic Surgeouns Annual Meeting in "Washing-

ton, DC, February, 1992

Robinson RA, Walker AE, Ferlic DC, Wieking

DK : The results of anterior interbody fusion of the

cervical spine. J Bpone Joint Surg[Am] 1962 44 :

1569-1587

18) Chestnut R, Abitbol JJ, Garfin SR : Surgical man-
agement of cervical radiculopathy. Indication, tech-
nique, and results. Orthop Clin North Am 1992 ; 23 :
461-474

19) Simeone F : Surgical management of cervical disease :

17

~

Posterior approach. Seminars in Spine Surgery 1989 .
1(4) : 239-244

20) Herkowitz HN : A comparison of anterior cervical
fusion. cervical laminectomy, and cervical laminoplas-
ty for the surgical management of multiple level spon-
dylotic radiculopathy. Spine 1988 ; 13 : 774-780

21) Montgomery DM, Brower RS : Cervical spondylot-
ic myelopathy. clinical syndrome and natural history.
Orthop Clin North Am 1992 ; 23 © 487-493

22) DePalma A, Rothman RH, Lewinnek G, Carole §
: Anterior Interbody fusion for severe cervical disc
degeneration. Surg Gynecol Obstet 1972 ; 134 * 755-

- 397 -



758

23) Flynn TB : Neurologic complications of anterior cerv-
ical interbody fusion. Spine 1982 ; 7 : 536-539

24) Newhouse KE, Lindsey RW, Clark CR : Esopha-
geal perforation following anterior cervical spine sur-
gery. Spine 1989 ; 14 : 1051-1053

25) Resenom J, Hansen E, Rosenom M : Anterior cerv-
ical discectomy with and without fusion. J Neurosurg
1983 ; 59 : 252-255

26) Murphy M, Gado M : Anterior cervical discectomy
without nterbody bone graft. J Neurosurg 1972 ;
37 :71-74

27) O'Laoire SA, Thomas DGH : Spinal cord compres-
sion due to prolapse of cervical intervertebral(hemia-
tion of nucleus pulposus). J Neurosurg 1983 ; 59 :
847-853

28) Yamamoto I, Tkeda A, Shibuya N, Tsugane R,
Sato O : Clinical long term results of anterior discec-
tomy without interbody fusion for cervical disc disease.
Spine 1991 ; 16 : 272-279

29) Brown MD, Malinin TI, Davis PB : A roentgeno-
graphic evaluation of frozen ‘allografts versus auto-
grafts in anterior cervical spine fusions. Clin Orthop
1976 ;. 119 : 231-236

30) Femyhough JC, White JI, LaRocca H : Fusion

rates in multilevel cervical spondylosis comparing al-
lograft fibula with autograft fibular in 126 patients.
Spine 1991 : 16(suppl) : §561-S564

31) Cloward RB : Gas-sterilized cadaver bone grafis for
spinal fusion operations. Spine 1980 ; 5 . 4-10

32) Hanley EN, Harvell JC, Shapiro DE, Kraus DR :
Use of allograft bone in cervical spine surgery. Sem-
inars in Spine Surgery 1989 ; 1(4) : 262-270

33) Zdeblick TA, Ducker TB : The use of freeze-dried
allograft bone for anterior cervical fusions. Spine
1991 ; 16 : 726-729

34) Morscher E, Sutter F, Jenny H, Olerud S : Die vor-
dere verplaturn der halswirbelsaule mit dem hohlsch-
raubmplattensystem aus titanium. Chirurgiw 1986 ;
57 1 702-707

35) Seifert V, Stolke D : Multisegmental cervical spon-
dylosis treatment by spondylectomy, microsurgical de-
compression, and osteosynthesis. Neurosrugery 1991 ;
29 : 498-503

36) Tippets R, Apfelbaum R : Anterior cervical fusion
with the caspar instrumentation system. Neurosurgery
1988 ; 22 : 1008-1013

37) Gassman J, Seligson D : The anterior cervical plate.
Spine 1983 . 8 : 700-707

- 398 —



