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A N A T O M Y  

Abnormal mobility between two vertebrae had previously 
been observed both at  autopsies and operations. In 1944 Knuts- 
son showed that, in certain cases, hypermobility between two 
lumbar vertebrae could be demonstrated roentgenologically, 
that in bending forward there was anteposition and in bending 
backwards retroposition of the cranial to the caudal vertebra. 
This abnormal mobility which we have called instability 
of the vertebrae was observed both with other roentgenological 
signs of disc degeneration and as an isolated phenomenon. 
When it occurred alone, Knutsson regarded it as an early 
sign of degeneration of the intervening disc. Patho-anatomi- 
cally this has not yet been confirmed. 

We have made a patho-anatomical study of the lumbar 
discs with special regard to cases with radiographic signs of 
degeneration and to cases where instability occurred as an 
isolated phenomenon. The material consists of 100 spines i.e. 
500 lumbar intervertebral discs from autopsy cases. The age 
variation is shown in fig. 1 below. The spines were taken 
from patients who had died from e.g. ulcer, trauma, circula- 
tory disturbances etc.; those dying from infection or  metastatic 
tumours were excluded. 

The material was selected. We tried to have cases from all 
age classes but we were mainly interested in those between 
the ages of 21 and 50 years. The lumbar spine was dissected 
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Fig .  1. 

The table shows the number of post mortcm cases in each age group. 

normal radiographs 46 
instability 15 1 1 2  4 1 7  
disc degeneration 1 7  2 3 4  9 1 1  29 
vacuum phenomenon 10 1 1  5 3 10 
spondylosis deformans 20 
spondylolisthesis 2 2 2 
osteoporosis 1 
Mb. Bechtercw 1 

F i g .  2. 
The  frequency of the different changes seen on the radiographs. 

Roentgenological signs of disc degeneration, i.e. reduced 
disc space, osteophytes and sclerosis, were observed in  29 
spaces ( 1 7  cases), and instability in 17 spaces ( 1 5  cases) ;  
12 of these were in the fourth disc. 
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The nucleus pulposus shows regressive changes quite 
early (Schmorl and others). With increasing age the fluid 
content decreases, the fibrous structure increases, and the 
delimitation from the annulus becomes less marked. It seems 
that these changes should be regarded as lying within the 

Fig. 3. 
Radiograph of case 56. The disc space between L1 and L2 is rather 
narrower than is normal. Slight osteophyte formation on the lower 
anterior border of L1. The L2-L3 space is normal. L3 vertebra is slightly 
retroposed to L4, and there is a small osteophyte on the upper anterior 
border of L4. L4-5 space shows no abnormality. The lumbo-sacral space 

is narrow, and the edges of the vertebral bo&ies are sclerotic. 

frame of normal physiological processes rather than as a 
pathological degeneration. 

The difficulty is to decide when the condition is really of 
pathological significance. Our investigation has convinced us 
that definite degeneration must be presumed when ruptures 
are to be observed in the annulus. 
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F i g .  4 .  
Sections of the 5 lumbar discs of Case 56. Cf. radiograph in fig. 3. There 
is degeneration of the lst,  3rd, 4th, and 5th discs. L5 disc is completely 
destroyed. The changes are most marked anteriorly in L1, and posteriorly 

in L3, 4 and 5. 

The  following observations have been made on discs show- 
ing radiographic evidence of degeneration. The type and locali- 
sation of the ruptures in the annulus are different a t  different 
levels of the lumbar spine. In  the upper par t  they are more 
or  less concentric, and in severe cases they may be found 
all round the annulus, equally anteriorly and posteriorly. In  
the two lower discs the degenerative changes occur mainly 
posteriorly, and often show a characteristic configuration. 

Fig. 3 shows a lateral radiograph of a lumbar spine 
which has examples of different degrees of disc changes, slight 
changes in the first disc, very advanced degeneration in  the 
fifth. Fig. 4 shows the cross sections of the discs. In  the first 
disc there are  definite changes all round, especially anteriorly 
and centrally. The third and fourth discs have, in spite of 
very slight radiographic changes, definite ruptures poster- 
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1 I 1  
Fig .  5. 

Radiograph of case 80. Post-mortem case. 
a. spine in flexion. Normal height o f  disc spaces. 

1). spine in extension without forcing. The L4 vertebra is di\placcd hack- 
wards. The intervertebral foramen is considerably reduced betwecn L4 

and L5, compared with the  upper foramina. 

iorly, though they are  intact anteriorly. The fifth disc is 
cornpl e tel y destroyed. 

\\'hen instability was present alone, without other radio- 
graphic sign of degeneration, the changes in the discs were the 
same as in those with narrowed interspace. The anatomical 
changes may be considerable, even though the radiogralh 
shows only hyper-mobility. 

Fig. 5 is a radiograph of a lumbar spine with instability 
of the fourth vertebra, and fig. 6 shows the fourth disc in 
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cross section : a sagittal, irregular, perforating rupture runs 
right through it posteriorly, and by a T-shaped division 
undermines a fairly large part of the annulus towards the 
intervertebral foramen. This is a common picture. 

F i g .  6 .  
The unstable L4 disc from post-mortem case no. 80. Cf. radiograph in 
fig. 5. T-shaped ruptures in  the posterior par t  of the disc running towards 
the intervertehral foramina on both sides and undermining the whole 

posterior h r d e r  of the annulus fihrosus. 

Fig .  7. 
Intervertebral disc with partial  ruptures within the postero-lateral borders 
of the annulus fibrosus. The nucleus pulposus flows out i n  the area 

of the rupture. 

A total o r  subtotal interruption of the continuity of the 
fibrous structure of the annulus was noted in 16 out of the 
17  cases with instability. 

15 Acta orthopaedica, Vol. XIX, 2 
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A common feature of degeneration of the two lower discs 
seems to be the presence of ruptures, radiating from the 
centre posteriorly and postero-laterally, and surrounded by 
smaller ruptures. The larger, main ruptures usually extend 

Fig. 8 a. 

the annulus fibrosus in the midline. 
Intervertebral disc with ruptures running through the posterior part of 

Fig. 8 b. 
Intervertebral disc with perforating ruptures through the postero-lateral 

part of the annulus fibrosus out towards the intervertebral foramen. 

either sagitally or towards the intervertebral foramen. See 
figs. 7 and 8. 

The sagittal ruptures very often divide, as in fig. 6, the 
lateral ruptures running more or less concentrically towards 
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the  foramen. The whole posterior part of the disc may be 
affected in this way, although as  a rule there is no prolapse. 

In  connection with the annulus ruptures, a special ar- 
rangement of the fibrous structure, apparently dependent on 
the localisation of the rupture, has sometimes been observed. 

P i g .  1 1 .  
Case 59. Normal radiograph of the lumbar spine. 

O n  the surface section the fibrous tissue appears to be “flow- 
ing out” towards the outer layers of the disc through the 
fissure. See figs. 7 and 8b. This may well be the case. With 
more pronounced ruptures in the annulus there is some re- 
traction of its fibres, and tissue begins to be squeezed out 
through the ruptures because of the pressure within the disc. 

In  the fourth and fifth discs the anterior parts are gen- 
erally intact, even with very advanced changes posteriorly. 
Fig’ 9a, b. 

Among 500 discs, were found 11 prolapses, all backwards 
and all in the two lower interspaces. In  all there were pro- 
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nounced ruptures of the annulus, and a more or less fibrous 
structure of the nucleus. Fig. 10 shows a L4 disc. Postero- 
laterally run two large ruptures, which mark a concealed 
prolapse in statu nascendi. This is a not uncommon picture. 
In  all 1 1  prolapse cases there were, in addition to the trans- 
verse ruptures in the annulus, structural changes of the same 
kind as in the cases of disc degeneration described above. 

a 1, 
Fig .  12. 

a. The disc between L4 and L5 i n  Caqe 59. Cf. the  radiograph in fig. 11. 
The disc shows early degenerative changes in  the central  posterior area, 

though no changes a re  seen on the radiograph. 
h. The lumho-sacral disc of Case 59. Cf,  radiograph in  fig. 11. Necroseq 
and collapse in  the wholc posterior par t  of the  disc. There are  numerous 
ruptures in  the annulus fibrosus. No  changes are seen on the radiograph. 

The prolapse is a par t  phenomenon in a general degeneration 
of the disc. 

Above, we have been discussing the appearance of discs 
which radiographically showed narrowed interspace, sclerosis 
and osteophytes, o r  instability. However, ruptures in the 
annulus, and fibrosis and necrosis of the nucleus have been 
observed macroscopically in many cases over 30 years of age. 
Instability may seem to be an  early roentgenological sign of 
disc degeneration, but it presupposes advanced changes in 
the structure of the disc, and when narrowed interspace, 
sclerosis, etc. occur, the changes are  marked. On the other 
hand, it must be pointed out  that  negative radiographic 
findings are no proof that the disc is intact. A normal radio- 
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Number 
Year of investigation of cases 

ex am irir d 

graph may conceal not inconsiderable degenerative changes 
(see figs. 11 and 1 2 ) .  

Disc dege- 
Number neration 

Nulnber of cases of cases in o/o of 
examined with disc number 

degene- of cases 

graphed 
‘‘0 ration radio- Total 

C L I N I C A L  O B S E R V A T I O N S  

The anatomical study just described impelled us to seek 
to establish on a clinical material how far disc degeneration 
could be observed roentgenologically. Therefore, to supple- 
ment the anatomical study we have investigated the cases 
examined and treated for “back trouble” at the Clinic during 
the years 1936-1946. Cases with tumours and T.B. have been 
excluded from the material, which comprises the diagnoses 
lumbago, lumbago-sciatica, disc degeneration, insufficientia 
dorsi, spondylosis deformans, spondylolysis, spondylolisthesis, 
sacralisations, hemi-vertebrae and other congenital abnormal- 
ities. During these 11 years 15,160 cases were seen, and 
9419 patients were radiographed. Only the latter will be dis- 
cussed. Some were not radiographed during the war because 
of shortage of films, and some simple cases of dorsal in- 

1936 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

49 1 350 71 
663 480 73 
800 506 64 
794 467 67 

1140 625 55 
1374 700 51 
1678 907 54 
1958 1117 53 
1869 1217 64 
2033 1361 67 
2360 1689 76 

53 
78 

123 
153 
194 
230 
285 
452 
586 
680 
838 

15  
16 
24 
33 
31 
33 
31 
41 
49 
50 
50 

Total 15160 9419 3672 39 

Fig .  13. 
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sufficiency were treated without radiography ; some brought 
radiographs from other clinics, and afterwards it was not 
possible to form a definite opinion about them. Roentgenologi- 
cal signs of disc degeneration were found in 3,672 (39 % ) ,  
see fig. 13. 

35 

30 

25 

PO 

15 

l0 

5 

Fig .  14. 
Age and sex distribution of the cases with disc degeneration. 

In  the table are included only cases where a diagnosis of 
disc degeneration was made the first time the patient was 
radiographed. A patient who, for instance, visited the Clinic 
in 1936, but was not examined radiographically until 1938, 
was registered in 1936. In this way the percentages for the 
first few years have come to be somewhat higher. During the 
earlier years of the table our attention was not so closely 
directed to disc degeneration, and this may to a certain ex- 
tent explain the comparatively low proportion of diagnosed 
disc degenerations. During the years 1939-1942 the percentage 
of disc degenerations diagnosed on the bases of narrowed 
interspace, sclerosis and osteophytes, was comparatively con- 
stant. Rut since 1943 when our  radiologist, Knutsson, began 
to use his instability tests, i.e. bending tests, the curve for 
diagnosed disc degeneration showed a definite rise. During the 
later years, roughly half of all the patients seen in the Clinic 
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because of low back pain have shown radiographic signs of 
disc degeneration. 

Out of the 3,672 cases with disc degenerations, 2,081, or 
57 %, were men, and 1,591, or 43 %, women. 1,530, or 74 % 
of the men were labourers. We have classed as labourers per- 
sons who, in the course of their work, have to lift and carry 
heavy objects. This classification is necessarily subjective, 
and its limits are mostly rather vague. The figures we have 
found scarcely support the belief that heavy manual labour 
plays an important part in the causation of lumbar disc 
degeneration. The percentages 74 % and 26 %-respectively 
- roughly represent the proportions of manual lahourers and 
others in the community at  large, and, in addition, the sex 
distribution does not show the preponderance of men which 
would be expected if heavy manual labour were of decisive 
importance. 

Disr 

Th l2 -L  1 
I, I-L 2 
L 2-L 3 
L 3-L 4 
I. 4-L 5 
L 5-S-1 

F i g .  15. 
The site of the degeneration in 2104 cases with degeneration of an inter- 

vertebral disc. Radiographed 1944-6. 

The majority of the patients with disc degenerations 
diagnosed radiographically were found in the age group 
31-50 years, see fig. 14. The men show the highest frequency 
in the ages 31-40 years, the women in 41-50 years. It should 
be mentioned here that the great majority of cases coming 
to the Clinic have long-standing symptoms, usually resistant 
to therapy elsewhere. 

The table does not show the age incidence of disc degenera- 
tion, but the age a t  which the patients have come to the Clinic, 
i.e. at  the time when the symptoms were most pronounced. 
Patho-anatomically the degenerative changes in the discs are 
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progressive, and if there was full conformity between the 
degree of degenerative change and the symptoms, this would 
mean that  the frequency would increase with the age. The 
curve seems to justify thc assumption that the symptoms are 
to a certain extent transient, though healing, used in a patho- 

Pig.  16.  
The same shown diagramatically. Cf. fig. 15. 

anatomical sense, does not occur. In principle, the disc dege- 
neration is a n  osteoarthritis, and it seems that in a similar 
manner the reactive changes in and around the disc may 
finally lead to  a loss of its function with a consequent reduc- 
tion of the symptoms. 

The  first part of this paper shows that instability is con- 
nected with disc changcs, which conform in principle with 
those which are to be observed in radiographic disc degenera- 
tion. After the publication of Knutsson’s observations in 1944, 
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cases with instability without other radiographic abnormality, 
or with only slight signs of disc degeneration were studied. 
During the years 1944-1946, instability without other signs 
of disc degeneration was observed in 303 (15 % ) out of 2,104 
cases of disc degeneration. The distribution of the different 
degenerated discs in these 2,104 cases is shown in fig. 15. 

Almost half, or 47.6 % of the degenerations were localised 
to the fourth disc, and in 75.2 96 to the fourth and fifth discs. 
It should be noted that 27.6 76 for the fifth disc is probably 
a minimum figure in view of the difficulty of detecting chan- 
ges in this often physiologically thinner disc. 

0 '  Site 

Th 12-L 1 0 
L I-L 2 0,7 

L 3-L 4 18,5 
L 4-L 5 70,3 
L 5-s 1 6,3 

L 2-L 3 4 2  

Fig. 17. 
The site of the instability in 303 cases with no other sign of disc 

degeneration. 

Site ' l o  
Th 12-L 1 0 

L I-L 2 1 7 8  
L 2-L 3 870 
L 3-L 4 20,3 
L 4-L 5 60,l 
L 5-s 1 938 

Fig .  18. 
The site of the instability in 275 cases with other signs of disc 

degeneration. 

Scrutiny of the 303 discs with instability alone shows, 
that in 70.3 % the changes were localised to the fourth disc 
(see fig. 17) .  This is in conformity with the anatomical find- 
ings, where in 12 out of 17 intervertebral discs with instability, 
i.e. 70.6 %, the changes were in the fourth disc. 
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Instability was combined with other radiographic signs 
of degeneration in 275 cases (see fig. 18) .  In  this group instab- 
ility of the fourth disc was observed in 60.1 % of the cases. 

S U M hl A R Y 

100 lumbar spines taken out from post mortem specimens 
have been studied. They were radiographed in various posi- 
tions of flexion and extension, and the stability of the spines, 
i.e. of the discs, was assessed. Other radiographic changes were 
also recorded. The intervertebral discs were sectioned hori- 
zontally, and the changes observed in the nucleus pulposus 
and annulus fibrosus were recorded. Particular attention 
was paid to  ruptures in the annulus fibrosus. 

The  records of 15,160 patients seen in  the Clinic for lumbar 
pain, excluding those with tuberculosis and tumours, during 
the period 1936-1946, hare  been collected: and the incidence 
of radiographic signs of disc degeneration in the lumbar spine 
has been studied. 

The  post mortem material showed: 
1 ) Disc degeneration acquires patho-anatomical importance 

when the annulus fibrosus begins to rupture. 
2 )  In  the lower lumbar discs the ruptures in the annulus 

were mostly localised to the posterior part of the disc. 
From the centre they were directed either sagittally or 
laterally backwards to the intervertebral foramen. In  the 
upper discs the ruptures were frequently also anterior. 

3 )  Marked degeneration may be present without any radio- 
graphic changes. Thus a normal radiograph does not ex- 
clude an  important degeneration in  a disc. 

4 )  In  16 out  of 17 cases with instability there were severe 
changes in  the disc and ruptures in the posterior par t  of 
the annulus fibrosus. 

5 )  When the radiograph showed reduced disc space, sclero- 
sis or osteophytes, the corresponding disc was severely 
damaged. 
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6 )  In  cases with prolapse of the disc the structure had the 
same patho-anatomical characteristics as in  cases of simple 
degeneration. Disc prolapse is a par t  phenomenon of de- 
generation of the disc. 

The clinical material showed : 
1) Radiographic disc degeneration was found in 39 % of all 

the patients that  came to the Clinic for “back trouble”, 
and in  50 % of the material covering the last 2 years of the 
investigation. 

2)  43 % of the cases with disc degeneration were women, 
and 57 5% men. 

3) 74 % of the men were engaged in physical work of some 
kind or  other. This proportion agrees roughly with the 
country’s proportion of labourers. 

4)  The authors found no evidence that  heavy physical work 
is the direct cause of the disc changes. 

5 )  Disc degeneration occurs most frequently ( in  47.6 % )  in 
the 4th lumbar disc, and in  75.2 % in the 4th and 5th 
discs together. 

6 )  In 15 % instability was the only radiographic change. In  
70.3 % [of these] it occurred a t  the 4th disc. 

7 )  The investigation shows that  radiography does not give 
satisfactory information on the condition of the disc in 
cases of lumbar pain. The instability test is a valuable 
contribution to diagnosis. 

R E S U M E  

Les auteurs ont examink 100 colonnes lombaires provenant 
d’autopsies. Aprbs la dissection, ces colonnes ont Ctk radio- 
graphikes dans diffkrentes flexions ventrales et dorsales afin 
de pouvoir apprkcier la stabilitk des vertbbres. Des modifica- 
tions radiologiques ordinaires ont  Ctk enregistrkes. Des disques 
ktaient transpercks horizontalement e t  il y avait des altkra- 
tions dans le nucleus pulposus et l’annulus fibrosus. Les 
ruptures de I’annulus fibrosus notamment ont k tk  Ctudikes. 
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Les auteurs ont rapprochk d’autre par t  tous lcs cas clini- 
ques soignks h l’h8yital pour des douleurs loinhaires entre 
1036 et 1946, soit en tout 15,160 cas, en kliminant tous ceux 
atteints de tuberculose ou dc turneurs. 11s ont Ctudik la frk- 
quence radiographique des dkgknkrations des disques dans 
la colonne lombaire. 

E n  ce qui  concerne le mat i r i e l  provenant des autopsies, 
cet examen  a fait  ressortir ce qu i  sui t :  
1 .  

2. 

3. 

4. 

5 .  

6. 

Quand il y a rupture de l ’ annu lu~  fibrosus, il semble qu’il 
y ait une dkgknkration certaine du disque. 
Les ruptures de l’annulus observCes dans les disques lom- 
haires infkricurs ont k t k  localiskes dans la partic dorsale 
des disques, allant soit du  centre en arrikre, soit en arrihre 
latkralement, en direction du trou intervertkhral. Dans les 
disques lombaires supkrieurs, les ruptures sont plus frk- 
queinment ventrales. 
I1 pouvait y avoir des modifications dkgknkratives pronon- 
ckes sans qu’elles apparaissent sur  la radiographie. Une 
radiographie norrnale n’exclut donc pas la prbscnce de 
modifications dans les disques. 
Lorsqu’il y avait instabilitk, on a trourk dans 16 cas sur  
1 7  des modifications sensihles et l’on a trouvk des rup- 
tures dans la partie postkrieure de l’annulus fibrosus. 
Lorsque la radiographie a dkcelC une diminution dans 
l’kpaisseur du disque, des sclkroses ou des ostkophytes, les 
disques cartilagineux correspondants montraient des modi- 
fications extr&mement nkcrotiques. 
Dans les cas ou il y avait prolapsus du disque, les modi- 
fications anatomo-pathologiques prksentaient le m&me ca- 
ractkre que les cas de simple dkgknkration du disque. Le 
prolapsus du disque fait partie du phknomhe  de la dCgknk- 
ration du disque. 

Duns le ma t t r i e l  clinique, les observations suivantes on t  
CtC faites: 
1. Sur  l’ensemble de ce materiel, on a constati. des d6gCnCra- 
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2. 

3. 

4. 

-5. 

6. 

7 .  

tions radiographiques de disque dans 39 %, pour les deux 
dernieres annkes dans 50 % des cas. 
Sur tous les cas de dCgCnCration du disque, il y avait 43 % 
de femmes et 57 % d’hommes. 
Parmi les hommes, 74 % Ctaient des travailleurs. Ceci 
correspond B peu priis au pourcentage des travailleurs 
dans la population masculine. 
Les auteurs n’ont pas trouvC la preuve qu’un dur travail 
corporel est la cause directe de la frkquence des modifica- 
tions dCgCnCratives des disques. 
La frCquence de la dCgCn6ration des disques dans les 
diffCrents intervalles lombaires Ctablit que le plus grand 
nombre est localis6 dans le disque de la 4iime vertiibre 
lombaire, A savoir 47,6 %. Dans 75,2 % des cas, les 
modifications du disque se trouvaient dans les deux dis- 
ques lombaires infkrieurs. 
On a constat6 de I’instabilitC dans 15 %, sans autres 
modifications radiologiques. Dans 70,3 7% des cas, celle-ci 
h i t  IocalisCe au 46me disque. 
Cette enquCte semble prouver que l’examen radiographique 
ne donne pas B lui seul des renseignements satisfaisants 
sur l’ktat des disques dans les cas de douleurs lombaires. 
L’Cpreuve de l’instabilitk constitue un prkcieux apport 
diagnostique. 

Z U S A M M E N F A S S U N G  

100 Lendenwirbelsiiulen die der Leiche entnommen wur- 
den, sind untersucht worden. Sie wurden in verschiedenen 
Flexions- und Extensionsstellungen Rontgenuntersucht und 
die Stabilitat der Wirbel wurde festgestellt. Ondre rontgenolo- 
gische Veranderungen wurden ebenfalls notiert. Die Zwi- 
schenwirbelscheiben wurden durch horizontale Schnitte zerlegt 
und die im nucleus pulposus und annulus fibrosus wahr- 
genommenen Veranderungen wurden aufgezeichnet. Besondere 
Aufmerksamkeit wurde den Rupturen im annulus fibrosus 
gewidmet. Ausserdem wurden insgesamt 15,160 Falle ge- 
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sammelt, die im Krankenhaus wegen Schmerzen in der Lum- 
balregion wahrend der Jahre 1936-1946 untersucht wurden. 
Ausgenommen waren Falle mit Tuberkulose oder Tumoren. 
Das Vorkommen von rontgenologischen Zeichen von Diskus- 
degeneration in  der Lendenwirbelsaule wurde studiert. 

Das von der Leiche gewonnene Material zeigte: 
1 ) Eine sichere Scheibendegeneration ist vorhanden, wenn 

der annulus fibrosus geborsten ist. 
2 )  In  den kaudalen Lendenzwischenwirbelscheiden waren die 

Rupturen im annulus in den riickwartigen Partien der 
Scheibe gelegen und entweder zentral nach hinten oder 
lateral nach hinten gegen das foramen intervertebrale 
gerichtet. In  den oberen Scheiben waren die Rupturen auch 
oft im vorderen Anteil zu sehen. 

3)  Ausgepragte degenerative Veranderungen mogen vorhan- 
den sein ohne dass es zu rontgenologischen Veranderun- 
gen kommt. Daher schliesst ein normales Rontgenbild Ver- 
anderungen in der Scheibe nicht aus. 

4 )  In  16 von 17  Fallen mit Zeichen fur  Instahilitat fand 
man  schwere Veranderungen der Scheibe und Rupturen 
im riickwartigen Teil des annulus fibrosus. 

5 )  Wenn das Rontgenbild einen verminderten Wirbelzwi- 
schenraum, Sklerose oder Osteophytbildung zeigte, waren 
die entsprechenden Knorpelplatten ausgesprochen nekro- 
tisch verandert. 

6 )  Falle mit Scheibenprolaps zeigten dieselben Charakteri- 
stika wie Falle mit einfacher Degeneration. Der Scheiben- 
prolaps ist Teilerscheinung einer Scheibendegeneration. 

' 

Das klinische Material zeigte : 
1 ) Rontgenologisch wurde Scheibendegeneration in  39 % des 

gesammten Materiales und in 50 % des Materiales der 
letzten zwei Jahre gefunden. 

2 )  43 % der Falle rnit Scheibendegeneration waren Frauen 
und 47 % waren Manner. 
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3 )  74 ’% der Manner hatten korperliche Arbeit zu verrichten. 
Diese Anzahl stimmt ungefahr iiberein mit der AnzahI 
der Arbeiter des Landes. 

4 )  Die Verfasser fanden keinen Beweis dass schwere korper- 
liche Arbeit die direkte Ursache der Scheibenveranderuii- 
gen ist. 

5) Das Vorkommen von Scheibendegeneration in verschiede- 
nen lumbalen Zwischenwirbelraumen zeigt dass sie oftest, 
d. i. in 47,6 % in der 4. Lumbalscheibe und in 75,2 % in 
der 4. und 5. Scheibe auftritt. 

6 )  Mangelhafte Stabilitat war die einzige rontgenologische 
Veranderung in 15 % der Faille. In 70,3 % trat diese in der 
4. Scheibe auf. 

7 )  Die Untersuchung zeigt dass man keine zufriedenstellende 
Auskunft iiber den Zustand der Scheibe durch Rontgen- 
untersuchung in Fallen von Schmerzen in der Lumbal- 
region erhalten kann. Die Instabilitatsprobe ist ein wert- 
voller Beitrag zur Stellung der Diagnose. 
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