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INTRODUCTION 

101 

Our Orthopedic Department has shown a special interest in the surgery of spine 

from the early days. Thus the first report on the operated "cervical ecchondrosis”in 
Japan was released from our department by NozAKI in 1935. 

Following this Professor MAEDA & lWAHARA's report on surgery of spine appeared 

in 1937, though interrupted by the war, myelogrophic study of central cervical disk pro-

trusion by INOUE & IzUMIDA in 1950, and serial works concerning cervical spondylosis 

by IzUMIDA et al. ensued in the recent years. 

Up to date we accumulated 34 cases of the operated cervical central disk protrusion 

from 1935 to 1961, and through this time our principle of the surgery is that full lami-

nectomy with removal of protruded disk in soft, and full laminectomy with section of 

dentate ligaments without any attempt to remove bony nodule in hard disk. 

I made the follow-up study of our 34 四 S白 inMay 1962, and found that the 

number of our operated cervical central disk protrusion is larger, and their operative 

results are excellent, compared to the hitherto reported回 ses.

Therefore, I reported and reviewed this condition in the light of the literature and my 

experience of the anterior approach to this disorder. 

MATERIAL AND METHOD 

Of the 34田 sescomprising this series, 5 were recorded from 1935 to 1937, and 

the remaining 29 cas田 wereencountered at the Department of Keio University Hospital 

from 1945 to 1961. 

Only those patients in whom spinal cord compression due to central cervical disk 

protrusion could be demonstrated at operation were accepted. The term“central cervical 
disk protrusion”is usually applied to the wide variety of lesions, but as it do白 really
mean, here the spinal cord compression syndromes, which are attributable to the well 

localized cervical ventral mass, either soft or hard, which was considered the frank rupture 

of cervical disk and its presumably calcified nodule found at operation, were meant. 

The follow-up examination was made in May 1962, Of the 34 cas田， 16were 

examined by myself, 14 were followed by mails and records in the hospital chart, and 
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4 could not be followed up by any resorts. 
Among the followed 30 cases, 20 have been followed over periods ranging from one 

year to 10 years, and 10 cases are followed for 4 to 12 months. 

AGE AND SEX INCIDENCE 

The ages of the patients at the time of diagnosis are shown m Table J . 

Table 1 

20~29 30~39 40~!\9 50~59 60~ 

Male I 5 11 IO 3 

Female 0 2 0 

Total 7 12 II 3 

The youngest was 26 and the oldest 63. The mean age 1s 4 7. 
The predilection in middle and old age clearly contrasts to the lumbar disk. 
30 were males and 4 were female, a ratio of 7 .5 : 1. 

total 

30 
.] 

31 

Any difference about age and sex incidence between soft and hard disk could not be 
found as Table 2. 

Table 2 

20~29 30~39 40~c)9 50~59 60~ Total 

Soft Disk 1 3 8 8 " ')') 

Hard Disk 0 .[ 1 3 I 12 

Total 7 12 11 3 31 

OCCUPATIONS 

In our senes 17 patients engaged in teaching, sedentary work, and house-keeping, 
the work considered to be light. 

7 engaged in merchant and salesman, the occupations of medium-severity. 10 enga­
ged in farmer, motor-driver, and fireman, the occupations of hard labor. 

There were no correlation between this condition and severity, or special type of 
occupation. 

RELATIONSHIP TO TRAUMA 

In 9 cases the patients give a definite history of a fall or head injury which pre­
ceded the onset of symptoms by months or years (26%). 

In remaining 25 cases (7 4 % ) there was no history of the similar trauma elicited. 
It is interesting to find that 5 cases in 12 hard disk had a history of trauma ( 40%), 
meanwhile only 4 cases in 22 soft disk had a history of trauma (19%). 

Namely hard disk seems to be a more sequelae of trauma than soft disk (Table 3). 
Bucy et al. states that injuries to the neck are the primary etiological factors in this 

disease, yet the fact remains that injuries in the central disk protrusion seem to play a 
part only in 26% in our cases. 
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------- . I Soft [)1s ·: 

Hard Disk 

l'rcvi(n1s Trauma ( + l 

,) 

Table 3 

Previous Traumn (, - _l 

18 

7 

MODE OF ONSET 

Total Tr:iUlllil (+) 

I~ 

31 

The interval which elapsed between the onset of the first symptoms attributable to 

central cervical disk protrusion and the time at which the patients were seen was extremely 

variable, ranges from 2 months to twenty-two years. 
Except two it was possible to ascertain this and it was up to six months in 5, seven 

to twelve months in 9, thirteen months to two years m 8, between two and five years 

6, and more than five years in 4. 
There were quite precise difference in the interval from the onset to the time of 

diagnosis between hard and soft disk. 
Table 4 shows an acute onset of soft disk protrusion, rangmg 2 months to within 

Soft Disk 

Hard Disk 

Vv'ithi11 I ,·ear 

8 7 

Table 4 

7 0 

6 y·e;i,rs..........., 

0 0 () 2'._! 
,, 

12 

two years with the average interval of one year and one month, whereas the interval of 

hard disk is beyond two years after the onset in two thirds of the cases with the average 

interval of 4 years. 
A list of the initial symptoms is given in Table 5. 

The patient's first indication of the disease appeared 111 upper limb m lt1 cases(42%). 

I. Upper Lirnb : 

rhsaesthesia 

Dysaesthesia <.\.: Clumsiness ()f Fingers 

Clumsiness ()f FingPrs 

Neuralgic Pain 

2. :\eek c\: Shoulder : 

l'ai11 ;1t the Base of Neck 8: Shoulder 

\:el'i< Muscle Spasrn 

3. Leg : 

\Veak11ess 

I )ysaesthesia 

Dy·saesthe'i;1 <.\: V\Teakrn"'ss 

Table 5 

11 

8 

3 

7 

3 

3 

:1 

I ')(/ 
~ 0 
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Dysaesthesia in fingers, most commonly in the fourth and fifth, and clumsiness of 

fingers are the featurous initial symptoms. 

Usually both hands were simultaneously involved. Radiating pain to upper limb 

appeared in only two回 sesas an initial symptom. 

Although the lesion is definitely in the cervical region, the initial symptoms appeared 

in neck and shoulder in onlv 9αses (29%). 7 patients noted pain at the base of neck 

with or without extension into the shoulder. Out of seven some complained of pain initi・

ally along the medial border of scapula, as CLOWARD, pinching the annulus fiber of C4・5

or C5・6，回usedthe pain. 2 patients complained of neck muscle spasm. 

An initial symptom appeared in the leg in 9 cases (29%). 

Weakness and dysaesthesia of the leg were equally complained of as a first symp-

tom in the leg against sensory predominance in upper limbs as an initial symptom. 

CLINICAL FEATURES AT THE TIME OF DIAGNOSIS 

Table 6 

1. :--Jeck 

Neck and Shoulder Pain 

Limitation of !¥eek 0,j，内長lllt'lll

Electrical Shock s、mptけ Ill
Horner’s Syndrome 

Number of Cas町

12 

16 

5 

2 

2. Upper Limb 

Dysaesthesia 

Upper Limb Pain 

. .¥hn, •rmd Cutaneous Se1】出llH>Il

4

1

2

2

5

9

8
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ぐlun1'1ne'>of Hand 

Weak (,np 

Wasting of Muscle 

:11 u,cle Fasciculation 

一一竺？ーal平日一 一一←一一 I 30 
3. Chest & Abdominal Features 

Abnormal Cutaneous 決n.,;1t1<川 20 
Abnormal Abdominal Reflex 17 

4. Leg 

Abnormal Gait 
31 

Abnormal Reflex 3.1 
Ankle Jerk Present 

31 
Knee Jerk Present 

10 
Babinski’s Sign 

18 
Dysaesthesia 

31 
Abnormal Cutaneous s,.11,;itio11 

32 

5. Sphincter Disturbance 

Urinary Disturbance 
14 

B川吋lDisturbance 
11 
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The clinical features of this disease presumably depend upon the location and size 

of the protrusion disk, as STOOKEY classified the symptoms in 1940, but the subdiary 

factor such as interfered vascular supply or secondary meningeal adhesion modifies them. 

Therefore central cervical disk, although discrete lesion, presents a pleomorphic 

clinical picture similiar to the varied pattern seen with cervical spondylosis. 

In addition, those with single lesions at a given level do not necessarily have a 

constant pattern. 

For simplicity the clinical symptoms and signs are described according to the present-

ing part. This is given in Table 6. 

1) Neck Features 

Symptoms in the neck were pr田entin 16 cas白（50%).

This emphasizes the difference between cervical and lumbar disk lesions. 

Pain, aggravated by neck movement were complaind of by the 12 cases. 

The neck was examined and the commonest finding was limitation of movement 

which was present in 16 cases all movement were restricted in 7 patients and hyperexten-

sion were limited in 4 patients. 

MUNZER (1935) first reported the electrical shock symptom with cervical spondylosis 

and 5 of our patients had experienced it. 

Neck extension or flexion was usually provocative factors. 

Whether this is the same sensation as LHERMITTE's sign in multiple sclerosis, is sub-

ject to question. 

Occasionally neck pain extended to the occiput and ipsilateral side of face to produce 

headache but this was never deep. 

lpsilateral HoRNER's syndrome was noted in two cases. 

2) Upper Lim? Features 

Eleven (30%) reported dysaesthesia with or without clumsiness of fingers as the 

first indication of the disease, but at the time of diagnosis dysaesthesia were complained 

in 34 c回目 (100%).

This commonest complain was present usually in the digits of both side, and most 

commonly the fourth and fifth (60%), the thumb and second digit or the whole hand, 

with spread occasionally to the forearm and shoulder regions. 

Eleven patients, including root pain extending to the arm and electrical shock symp-

tom, experienced the pain in upper limbs. 

Cutaneous sensation was affected in upper limbs of 32 patients (94%) and usually 

involved bilaterally (84%). 

The commonest pattern of affected cutaneous sensation included the ulnar two fingers 

and border of the hands, with extension to the forearm in some. 

Several authors have reported this cutaneous sensory pattern in the ulnar side of the 

hand, regardless to the level of disk lesion. 

TsURUMI et al. explains that as MAIR and DRUCKMAN showed the ischemic change at 

C5 or C6 segment in the vental half of posterior column, where the touch fibers to the 

fourth and fifth finger (C7, CS) are present. A posterior column sensory defect was 
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also present, but a dissociation between touch and pain-temperature was not found in any 

case, although TrLNEY and ELSBERG (1926) said to be frequently present with ventral 

compression of the spinal cord. 

Joint position sense, two-point discrimination, vibration sense were not examined at 

this time. 

Motor feature of upper limb was also characteristic as well as its sensory complaints. 

Clumsiness of fingers appeared as an initial symptoms in only four with or without 

dysaesthesia, but at the time of diagnosis thirty-two cases (94 % ) had it and only two 

of our patients were without it. Usually it involved both hands. 

Although weakness of upper limbs was not so conspicuous as in the legs, twenty 

five paients (75%) had it by the time the diagnosis was made. Weak grip, weak 

biceps or triceps were found, occasionally it deveoped to drop hand in two and weak 

deltoid muscle in one. Muscle wastings were noted in the small muscle of the hands 

in 14 patients, and in forearm and shoulder girdle in 5回 ses. Totally it was present 

60%, but it was never severe. 

;viuscle fasciculation was found in 8 cases. It was present mostly in deltoid, tri-

ceps, and forearm muscles. 

The arm reflexes supplied useful information concerning cord and root lesions. Twen-

ty司twopatients ( 65 % ) had increased triceps, biceps and radial reflex. 

This group was considered to have cord lesion above C5. 

Eight patients had diminished triceps or biceps reflex of the arms. These cases 

presumably indicated either C6 or C.7 root lesions. 

The remaining four patients had normal upper limb reflexes. 

Trophic disturbance of nail was found only in one case and edema of hands was 

noted in se刊日l回 ses.

3) Chest and ~ l ~dυ111inal Features 

bピ11州 ryimpairment involved trunk in 20 cases (60%) of our cases. 

The upper limit of sensory abnormality was demonstrated below T2 in 8 cases, 

below仁Jin 5 cases, below TlO in 5, and below T4 in 2伺 ses,,;en:・r乱lsegments below 
the site of protruded disk. 

All cases except one described that the sensory impairment ascended from t側・

Side of the main sensory abnomality usually coincided with the side of the weakmess in 
the leg. 

The patie~ts who had sensor~ involve町 ntof trunk had experienced constricting 
upper che::-t pam at some time during the course of discase, which had the similarity to 
the pain in angina pectoris. 

ルlotorfeature at chest and abdomen was not so conspicuous as in the legs. Weak-

ss of abdominal muscles was noted in advanced cases. Abnormalities of abdominal 

reflexes were present in 17 cases (50%), in which 8 cas白 showed bilateral absence of 

the reflexes, and 9 cas目 showedthe partial abolishment. 

The observation showed that cremaster reflex remained active despite of absent 
abdominal reflexes. 
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4) Leg Features 

6 reported weakness of the leg as the first indication of the disease. :Vfotor impair-

ment of the legs was conspicuous and common, as compaired to upper limb, in this 

condition. 

31 of our patients (93%) showed abnormal gait at the time of diagnosis. 18 cases 

(60%) were able to walk unaided but their gait were unstable in appearance. 

5 (16%) could walk only with support and were severely disabled. 

5 (16%) were completely bedridden and in each the history was lengthy. The 

remaining 3 patients had no recognizable abnormal gait. Spasticity and weakness of the 

legs were easily appreciated when the patient was seen walking. 

Leg reflexes were always abnormally exaggerated, but 入仁hillestendon reflex abolish-

ed in 2 and drop-foot was noted in one case possibly due to the associated lumbar root 

damage. 

Other signs indicating involvement of corticospinal tract were : ankle jerk demon-

strated in 31 cases (90%), knee-jerk in 10 cases (30%), and positive BABINSKi's sign in 

18 cases (60%). 

¥Vasting of the legs was attributed to disuse, or to an associated disk lesion. ;-Jo 

muscle fasciculation was found. 

Sensation of the legs was less対 Vピrゼlyaffected, compared to the motor featur回， but

dysaesthesia was complained of in 31 cases (93%) in the legs. It began from the toe 

or from the sole of foot, ascending toward proximally. 

Cutaneous sensory disturbance was demonstrated in the legs of 32 cases. 11 仁川同

(33%) among the 32 it remained in the domain of the legs. 

Bilateral posterior cord and spinothalamic tract lesions usually existed, however, they 

tended to appear marked in the legs on which pronounced motor feature existed. Asym-

metry was a rule . 

. .:¥. dissociation between touch, and pain and temperature was not found. 

S) Sphillcter Disturbance 

The frequency of urinary disturbance in this disease has been variously reported by 

different authors. 

14 cases of (44%) our patients had bladder symptom, but they were never a 

presenting complaint and very rarely severe. 

Urgency and hesitancy were commonest. 

The impression was given that it appeared at later stage of this disease and may 

reflect the amount of pyramidal tract involvement. 

Bowel complaints were noted in 11 cases (35%). 

Sexual functions had not been assessed on all. 

2 of our patients complained of numbness of penis and impotentia. 

LEVEL DIAGNOSIS AND CLINIC、ALDIFFERENTIATION 
BETWEEN HARD AND SOFT DISK 

A protrusion of C3 and C4 disk will compress the spinal cord above the cervical 

バlargement,while a protrusion of C4 and C5 disk will compre対 thecen・ical enlar貯ment
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at its upper limit. 

Actually, however, central disk protrusion at a given level had no particular pattern, 

and in most cases the upper level of the sensory loss often bore little or no relation to 

the level as well as motor sign. Level diagnosis was almost impossible clinically and 

therefore it is to depend upon myelography and/or discography. 

The symptoms and signs in hard disk and soft disk have many similarity. Therefore 

the clinical differentiation is made only on the basis of presumption. Rapid progress 

plus abundant signs of spinal cord lesions denoted soft disk, whereas hard disk simulated 

the clinical picture of chronic rnyelopathy, secondary to cervical spondylosis. 

INVESTIGATIONS 

1) Cerebrospinal Fluids 

The cerebrospinal fluids were examined in 23 cases. 

Physical properties : The pressure and color were normal. 

QuECKENSTEDT1 s maneuver . 

It was completely positive in 3, and partially positive in 3. 

Postural manometry (KAPLAN and KENNEDY 1950) was not carried out. 

Cells : Pleocytosis was noted in some四 ses,but it was never severe. 

Protein : Protein was examined in 20 cases. PANDY1S test was positive in 13 (65 

%) and :-JoNNE's test was positive in 3 (15%). 

The protein concentration in the cerebrospinal fluids remained at 30 to 50mg/dl in 

most cases. 

Glucose : It was examined in 6. All 6 cases showed slightly raised glucose level, 

ranging 78mg/dl to 8lrng/dl 

On the whole the abnormal cerebrospinal fluid findings in this condition were rare, 

contrasting to the well-known findings in the spinal cord neoplasm. 

2) Electromyographic Exa111i 11at ion 

Electromyographic recordings at rest and voluntary contraction were taken and central 

or peripheral abnormalities were noted in all cases. Apparently E. M. G. was less 

effective localizing way than rnyelography. 

3) Radiological Features 

Plain x-rays of the cervical spine were available in 19 of our伺 ses. Although 

羽TATSON and BROWDER and others have reported normal roentgenological appearances in 

this disease, there were abnormalities in each, ranging from cases straightening of cervical 

curve on a lateral film to widespread spondylotic changes. 

Table 7山 vea list of roentgenological findings and their frequency. 

Anterior lipping of the body in 80% and narrowing of the intervertebral disk in 

70% were the commonest roentgenological findings. 

Posterior spurs were most easily seen in the oblique roentgenograms. Fig. 1 showed 

correlations between the site of anterior lipping, narrowing of intervertebral disk, and the 

site of disk protrusion verified at operation. 

It is clear from this figure that the three frequency curve run parallel and C5-6 was 

the site of the most frequently damaged intervertebral disk roentgenologically and surgically. 
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Table 7 

2 

I7 

13 

6 

I 

2 

5 

11 

15 

4 

10 

9 

11 

8 

（、n、＇＂iiC111、t
Straightening of Cervical Cum・ 

Increased Lordosis 

Reversed Lordosis 

Normal 

Bar＇＜川、

Present 

:¥<lflll<li 

Narrowing of Intervertebral D!sk 

i¥arr 川、円l

:¥ormal 

.¥ntenりrLipping of Intervertebral Disk 

Present 

Normal 

Posterior Spurs in Oblique Position 

l'wo≪・nt 

Normal 

ι、什II、tricterlIntervertebral Foramen 
ぐ＂＇ト trict1d
Normal 

Fig. 1 

〆~Site of disk protrusion刊 rified
at operation 

之O

λ11teri11r lipping of interver-

tebral disk 

民

u
t，
円

F

5
5
6
 

凋品

3
g〉
民
U

宍
u
t
p
瓜晶
E

2
5
3
 

z
f，
2
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These abnormaliti出 werefrequently noted in this disorder and may give a clue to 

the diagnosis and level of the lesion in some selected cases, however, those findings were 

not spe~if ic for this disease, and may occur in any person be_Yond middle age, 
＼・り inferences should be drawn from the simple x-ray alone. 

4) Myelography 
l¥lyelography is the most important imestigation. 
Myelograms were available in 23 cases, using the technique of Professor lwAHARA 

(1937). 
There were partial or complete blocks of the opaque material in all 23田ses. The 

typical mvelograms indicative of central cervical disk protrusion was seen in 18 cases 

(74%). 
There were a hold-up in the opaque marterial, which figures were H or reversed U. 

Shaded blood vessel of spinal cord and root sleeve were very often visible on the 

anteroposterior projection. 
The anterior indentations of the opaque column were seen in 80% on lateral films, 

corresponding to the extruding disk protrusion. 
The remaining 2 cases showed the myelogram indicative of meningeal adhesion, and 

one case shows the complete retention of the oil in the cistern, indicating a disk protru-

sion at仁:2-3.

TREATMENT 

In acute prolapse of the central disk the surεery should be done at the earliest 

possible moment before irreversil〕lechange四noccur in the spinal cord. 
Howe、er,medical treatment of neck traction should not be neglected, especially in 

chronic myelopathy secondary to hard nodules or cervical spondylosis. BRAAF et al. and 

others state that the results of neck traction in spondylotic patients are excellent in 80%. 

Sur.qirαl treat 111ent . 
. Two types of the operative procedure were used full laminectomy with section of 

dentate ligaments in hard nodule, and full laminectomy with section of dentate ligaments 
plus removal of ruptured disk material in soft disk. No attempt is made to remove 

the cord compressing osteophytes at the anterior wall of the spinal canal, which was 

advocated by . .¥LLEr、I(1952). 
Laminectomies under intubation anaesthesia were carried out at least one or two 

laminae above and below the lesion. After opening the dura, the adjacent three pairs 

of dentate ligament were sectioned, the nerve roots and cord mobilized so that retraction 
of the cord could be carried out without too much pressure, and the extruded fragments 

were removed by the transdural approach. In case of hard nodule any attempt to chisel 
off the nodule were resisted. 

Opertivc Fi1uli11gs 
The operative findings, with the site of disk protrusion were summarized in Table 8. 
The対 findings have been seldom mentioned in the literature. A hypertrophic 

lamina! arch was found in two ca悦べ theepidural fat was absent in 9, arachnoid adhe・ 
sions were found most commonly in 17, and increased vascularity and dilatation of the 
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Table 8 

Total Mid line ' R-Paramedinl ' L-Paramedial Bilateral 
一 一 一 一一一一一一 ー 一一一 唱

c 1-2 。 。 。 。 。
c 2-3 。 。 。
c 3-4 3 2 。 。
c 4 5 11 4 5 。 。
c 5-6 19 9 5 4 2 

c 6ー7 2 。 1 1 

36 16 12 5 3 

blood vessels of the cord in 8. .Vlarkecl flattening of the spinal cord in 6, and posteri-

orly displaced spinal cord due to extruded disk in 7. Apparently atrophic spinal cord in 

5, atrophic cord with softening in 4, were found. 

The site of disk protrusion verified at operation were C:S・653%, CI」 30%,CJ・1

8%，仁行・76%, and （、2-33 % , respectively. 

Therefore C5・6and C4-5 comprises 83% of our cases and occurrence of disk pro-

trusion at the other sites were considerably low. 

Disk protrusions were situated para-medially in 4 7？ム 州 llwmiclline 44%, and 

bilaterally 9%. 

There were no difference between hard and soft disk with r句旦rd to the sit('S and 

situation of the disk protrusion. 

Postoperative treatment consisted in bed rest in oxygen tent for 4 days, and the 

patients remained in supine position for further 3 weeks. Gradual reeducation exercise 

was instituted in convalescent periods. During this periods the transient radiating pain 

in upper limbs, and retention of urine were the most common complaints, but they did 

not continue for a long time. 

Results of operatio何

The operative results of the followed up 30 cases were evaluated, and classified 

arbitrary into 6 groups according to the following criteria. 20 cases haw been followed 

over periods ranging from one year to ten years, and 10 cases have been followed for 4 

to 12 months postoperatively. 

1) Fully recovered in 9 

Excellent functional improvement gained, and the patients returned to normal life. 

2) Markedly recovered in 7. 

Satisfactory functional improvement gained, and the patientsι・rnduttLd himself well 

in daily activity. 

3) Slightly improved in 6. 

Functionally improve after the surgery, but the patients were limited in daily act1v1tv・

4) No improvement in 5. 

5) Worse in 1. 

6) Death occurred in 2. 

One died one month after the surgery because of メ〉・mpt・nrn日ticpsychosis, and the 

other died of urogenital infection 8 months postoperatively. 
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Therefore 18 patients out of 30 (60%) were benefited from the operation and 12 

patients out of 30 ( 40%) were fully or markedly recovered. 

In some cases the neurological deficit had been increased. This may be attributable to 

the aberrant blood w旦selscoursing between the pia and the arachnoid that were associ-

atecl with an arachnoiclitis, and a significant portion of the blood supply with some 

degree of vascular insufficiency may depend upon these aberrant blood vessels. The 

dissection of the adhesion at operation may disturb the above mentioned vessels. 

The symptoms and their frequency before and after the surgery were compared in 

Table 9. 

Table 9 

＇＼！町k Before 

Limitation of Neck Movement 5500 

＞：ιl、， ShoulderPain 40＇？，占

Electric"! Shock Symptom by Tapping O'?o 

Upper Limb 

f), "'e'thれ川

λhnormal C、11t;11wo11、Sensation
Clumsiness of Finger 

Wc.1k grip 

¥V:i叶川日 ofMuscle 

ぐJie,tand A1xlomen 

100% 

91% 

93",; 

75°0 

60% 

Abnormal Cutaneous Sぞfl、《＂t'"" I 60% 

AlχI 口nalλIx！，，川】11'

Leg I 
主hnormalGait 

Abnormal Reflex 

Ankle Jerk 

Babinski’s sign 

Dysaesthesia 

えbnormalC11七meりusSensation 

Sphicter Dinsturhance 

!_TrimハDisturbance
Bowel Disturbance 

93% 

100% 

90% 

60% 

93？占

9:l0o 

・1・1% 

34% 

Aftぞr

18% 

5% 

40% 

34% 

50% 

36°占

20% 

20% 

50% 

57°:, 

26°占

78°0 

50% 

26°0 

39マ。
500o 

。。
goo 

>Jeck . The symptoms in the neck were relieved in most cases, but shock svndrome 

produced by tapping the neck were noted postoperatively in 40%. This was a口t~if孔u
to the loss of bony covering after laminectomies. 

16 cases of the postoperative X-rays were available and no unstable soine was found. 

Upper limb : Motor and sensory function in upper limb showed co~plete 附overy
in roughly one-third of the cases. On the other hand, reflexes of upper limb showed no 

appreciable improvement after laminectomy. They were hyperactive in 87% postopera-
tively. 



Chest and Abdomen : Sensory symptoms at chest and abdomen were not remarka-

bly relieved, abdominal reflexes were absent in 57%, increasing postoperatively. 

Legs : Gait was apparently improved in a considerable number. 

The reflexes of the legs also remained hyperactive, and ankle clonus 

50% still after the surgery. 

Sensory recovery was seen in half of the case只. One case showed a complete dissoci-

ation of sensation with preservation of touch and loss of pain and temperature. 

Sphincter disturbance This was relieved in all cases which showed recovery. 

On the whole, the follow-up cases showed definite improvement in functional activi-

ty, but on examination the sign of the involvement of corticospinal and spinothalamic as 

well as posterior column remained more or less in every case. These findings were com-

patible with the postoperative electromyographic study made by our colleague, TANABE. 

Relationship of results to various factors. 

Relationship of the operative results 

points were highly significant. 

1) Cord lesions of soft disk were relieved 

hard disk had far less satisfactory operative 

the 刈 r昨 rywere in only 50% (Table 10). 
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2) Successful removal of soft extruded disk material brought a dramatic improve-

ment, but soft annular protrusions which could not be removed successfullyア infour, had 

not been relieved efficiently (Table 11). 
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was disease the 3) The chance of improvements were greater in those whom 

discovered within two years after the onset of the diseases (Table 12). 
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4) As might have been expected the chance of improvement were greater in those 

who were less severely affected (Table 13). 

Table 13 
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Many articles have been written concerning disk lesions of the cervical spine, and 

yet the reported results of operation are few and various. The reported results ranges 

from 33% (SEMMES and MuRPHEY1S 6αses, 1954) to 85.1% (OooM1s 14 cases, 1956) 

of the operative improvement. In our 22 soft disks improvement occurred in 88% and 

dramatic in 61 % . Our results and the number of the operated soft disk were considerably 

higher than the reported series. 

The author attributed our excellent results to the facts that 

carried out only by selected surgeons and that our operative policy 

the utmost gentle care for the vulnerable spinal cord. 

these operations were 

directed towards 百vas

With regard to hard disk improvアementin our 11 c民eswas obtained in 50%. This 

is comparable with the reported operative results of chronic myelopathy, secondary to 

cervical spondylosis, in which BRAIN reported 66% in 21 cases, CLARKE and ROBINSON 

42% in 34 cases, and BRAAF and ROSNER 50%. 

General principle of accurate diagnosis before irr七versiblechanges occur in the spinal 
cord need not be stressed here again. 

COMMENT 

Historv: 

Surgical approach to cervical spinal cord lesions due to discogenic disease began only 
60 years ago. 

In 1892 acute traumatic type of cervical disk rupture was operated on by HoRSELEY 

(TλY & COLLIER) and 0PPEr、lHEIMERand KRAUSE (1909) considered the lesion enchon-
droma. Thereafter, AosoN, ELSBERG and STOOKEY made the study of surgically treated 
ventral extradural chondromas. 

Since the study of SCHMORL (1929) and AUDRAE (1929) 

the lesion was attributable to protruded disk. 
it became apparent that 

KORTZEBORN (1930), ELSBERG (1931), MIXTER & BARR (1934), PEET & ECHOLS 

(1934) and LovE & ¥V ALSCH (1938), dealing with disk prolapse in other parts of spine, 
established as a distinct entity cord compression by a prolapsed disk. 

In 1943 SEMMES & MURPHEY reported lateral rupture of cervical disk as a common 
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cause of presistent neck and upper extremity pain, and since that time many authors had 

written on lateral disk rupture. (FRYKHOLM 1951, R, G, SPURLING 1954, ODOM & 

W OODHALL 1958) . 

On the other hand the neurological complications of cervical spondylosis were studied 

separately and were not associated with disk disease until recently. Many authors (MrxTER 

and BARR 1934, Bucv, HEIMBURGER and 0BERHILL 1948) have failed to distinguish 

between acute disk rupture and cervical myelopathy secondary to cervical spondylosis. 

Others have considered only the acute or subacute syndrome (SEM:v!ER & MURPHEY 

1954, MACDONALD, DODGE and CLARK 1955) increased the confusion. 

Recently, there has been a renewed interest in the anterior approach, advocated hy 

ROBINSON and S:vtITH (1954) and more recently by CLOWARD (1958）.人sto the cau-.;es 

of combined compression of cord and root, :>ll1u:rq (1958) and t汀りRTEBECKER(1960), 

correlated the present knowledεe with specific mention of a vascular ischemic component 

by BRAIN, MAIR and DRUCKMAN, and CLARKE and ROBINSON. 

Pαthogenesis . 

It is a quite evident fact that the cord lesions in this disorder are primarily due to 

cervical protrusion and our surgical data showed that successful removal of protruded disk 

plus section of dentate ligaments brought an excellent results. 

However, pathogenesis of thi" disorder is, in reality, a complex situation in which 

mechanical, vascular and other factors are im・olved. 

KAHN (1947) stressed the role of the dentate ligaments, and mechanical factけnin 

the pathogenesis of spinal cord injury from herniated intervertebral disk (BEDFORD et al. 

1952). 

NUGENT (1959) pointed out that adherent root dじじ＼＇ewhich passes antero-laterally and 

holds the cord anteriorly, may have a similar effect. 

Neck movement are obviously important and PAYNE and SPILL ¥E (1957), by anatomi-

cally dissecting the cervical spine, found that the ma鉛 at the anterior a-;pどじtof the spinal 

canal in spines with degenerative disease of the disk protruded じ刊nfurther into the 

spinal canal when the spine was extended. They added that the lig呂menta £lava bulge 

anteriorly at the same time. Those are especially important factor in hyperextension 

mJury. 

Some authors (GIRARD, GARDE and DEvrc 1954) have considered local arachnoiditis 

and extradural adhesions to he of etiological factor. 

However, many authors in the recent ten ¥-ears (BRAIN 1948, MAIR and DRUCKMA'.'-1 

1953, BARTSCH 1954, CLARK and ROBINSON 1956, BRADSHλw 1957, STりRTEBECKER1960, 

C, R SCHNEIDER 1961, Tiil¥I¥IS 1961) have emphasized the role of vascular factor in 

these discogenic diseases. 

BARTSCH (1954) observed that when his patient with severe spondylotic change of 

cervical spine was complicated with heart-failure, the sign of spinal cord involvement 

began at T4, which was relieved with the restoration of general circulation. 

Explanations are : T4 area is known to be an area of poor blood supply, the critical 

portion between the supply of anterior spinal arter~＞ and anterior medial artery, so that 
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in his case the reduced blood supply by the cervical osteochondrotic change in the inter-

vertebral foramina on one side and impaired general circulation by concomitant heart 

failure on otherside worked together to yield the first sign of spinal cord involvement in 

the area of the first hypoxemic area, namely T 4. 

The following diagram shows the scheme of blood supply 

Fig. 2 in the spinal cord. Anterior spinal artery supplies two third 

of cervical spinal cord and uppermost thoracic segments to 

T 4 level (Fig 2) . 

Blood flow is caudal. The lateral arteries, branches of 

the vertebral artery, pass through the intervertebral foramina 

of the lower cervical and upper thoracic vertebrae, supplying 

the C7 through T2 spinal cord segments. And remainder of 

arterial supply for thoracic cord from T4 to Ll is by inter-

costal branches of aorta. 

Lumbosacral portion is supplied by A. radicularis magna 

which comes in with the root DlO, Ll or L2 in most cases. 

SuH and ALEXANDER reported that the only completely 

efficient radicular arteries are present at the C6, TIO, and L1 

neural segments. 

ZuLCH presumed that poorest collateral circulation of the 

cord were at a zones of C、5,T4 and Ll. 

TbNNIS in his study of 285 traumatic spinal cord injury, 

correlated the site of n~rtebral body injury with upper limit 

of spinal cord injury. 

The upper limit of spinal cord injury gathered at C5, 

Tl, TIO and Ll, regardless to the injured vertebral body. 

In our cases also the sensory impairment at the ulnar 

border of hands suggests as stated before that ischemic change took place at the posterior 

column of C5 segment, and that upper limits of sensory impairment in chest and abdomen 

were several segments below the site of cervical protrusion, namely at CS, T2, T4, TIO 

and Ll. 

This predilections of affected neural弓egmentsin this condition are identical with the 

cases of ToNNIS's spinal cord injury. 

He adds that spasticity in traumatic cord lesion occurred 52% in the upper and middle 

part of thoracic, 34.5% in cervical, 29.0% in low thoracic, and most rarely 7.4% in 

lumbar spinal cord injury. 

All of our cases showed more or less spasticity of lower limb, and it can occur 

from either cervical or thoracic involvement. 

These facts can be explained by the previously mentioned vascular insufficiency in 

-;pinal cord. 

When we now see the lesion clue to disk protrusion on the transverse section of 

cord, Mλm and DRUCKMAN illustrated their autopsy cases in the following. 

The distribution of the lesions in their cases was idential with the field of supply of 



FOLLU＼＼二UPSTUDY ON SURGERY OF CERVICλし（＇ENTRλLDISK Pl＜υ1、RU行ION 117 

the anterior sulcus artery. 

The distal ramification of the anterior sulcus artery will be the most affected since 

the compression force will exert a more marked obliterative effect upon vessels which are 

subjected to this force over a long distance. 

So in Fig. 3 shows the sparing of the anterior columns, and more distal s1tua-

tion of the fibers to the anterior spinal artery may explain weakness appear earlier in 

a lower rather than an upper limb. 

Fig目 3

The author has used anterior fusion in 3 cases in which chronic myelopathy due to 

cervical spondylosis was present. 

Our operative procedure was designed and performed by SMITH and ROBINSON. 

Through anterior approach the intervertebral disk material and osteophytes int日＼eningthe 

space were curetted or chiseled off at the aimed disk level, in order to bring the space 

ready to be spread apart. 

Then, while the prepared intervertebral disk space is widened as much as possible by 

help of head traction, the bone graft from ilium is inserted into the disk space. When 

it has been seated it should be stable. Immediate results were encouraging, 2 of the 

patients noted the recovery from the first operative day. 

ROBINON states that it is possible that spine fusion in the anterior approach may, by 

stabilizing the degenerated portion of spine, decrease soft-tissue swelling over large posteri『

orly protruding osteophytes, or stop an irritation of the cord or of the anterior spinal 

artery. 

However, my impression in this form of treatment for spinal cord lesion led me 

believe that the only significant surgical gain by our anterior spine fusion is restoration or 

widening of the constricted intervertebral foramen, and then these increased blood supply 

to the cord. The prompt recovery in our patients also convinced me that vascular factor 

played a major role in the symptom production in this disorder. The analysis of the 

clinical features and my experience in anterior spine fusion impressed me that \·a~仁＇ UI旧

factor played a major role, however it should be remembered that this condition is pri-

marily a mechanical disease and its consequent vascular disturbance furnishes the funda-

mentals of the clinical pictures. 
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SUMMARY 

The 34 cases of the operated disk protrusion were presented. The clinical picture 

were a combination of discogenic syndrome, nen,e root and cord compression syndromes. 

The results of the laminectomy were assesed on 30, and the following outcomes 

were obtained : Excellent in 9, markedly improved in 7, slightly improved in 6, unchan-

ged in 5, worse in 1, death occurred in 2. 

Relationship of the operative results to v乱riousfactors were sought and the following 

points were highly significant. 

1) Operations were beneficial in cord lesions of soft disk in 90%, whereas the 

chanつesof recovery in hard disk were in only 50%. 
2) The chance of reα）＼・ery wぞregreater in those less severely affected and in those 

the disease was discovered earlier. 

Therefore the accurate diagnosis and田 rliertreatment should be instituted before the 

irreversible changes of the spinal cord appear. 
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和文抄録

頚椎椎間板ヘルニアの手術成績

俊応義塾大学医学部整形外科学教室（主任岩原寅猪教授）

野 末 洋

~大整形外科に於いてy 昭和36年迄に， Soft disk 2) Soft diskに於ける手術効果は 90%に認められ

ご例， Harddisk 12例計34例の本症が手術された．前 るが Harddiskに於いては509五に過ぎない．

者に対しては腫癌摘出p 後者に対しては椎弓切除減圧 3) 術前症状の重度でないものF 発症2年以内の症

減張を行なった．予後を調査しp 次の結果を得た． 例の予後u，良好である．

1）全治9例p 著効7例p 軽快6例p 不変5例F 惑 したがって本症に於ける早期確診と早期治療が強調

化 l問，死亡2例である． されねばならない．


