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Dr. Curl Hh-sch and I have been making a study during the 
past few years of the pathological anatomy, pathophysiology and 
clinical features of the lumbar spine, To-day, I shall describe one 
aspect of these investigations, that in which we hare tried to 
determine the pathological-anatomical factors which uiiderlj 
instability of the lumbar discs. 

At operation an abnormal mobility of the disc is sometimes 
seen in connection with disc degeneration. Our roentgenologist, 
Folloe Kmtsson, observed, a couple of years ago, that in some 
cases of spinal insufficiency, instability between two lumbar 
vertebrae could be demonstrated roentgenographically, the 
cranial vertebra being in anteposition to the caudal in flexion 
of the spine and in retroposition in hyperextension. We consid- 
ered this to be an early sign of degeneration of the interlying 
disc, although we had no proof that our assumption was correct. 

We have so far examined 100 lumbar specimens, or 500 inter- 
vertebral discs and 1,000 intervertebral joints. The distribution 
in the various age groups can be seen from table 1. 

The lumbar spines were removed together with the sacrum; 
the sacrum was fixed in a vice and as soon as possible after 
death the spechens were flexed and extended without forcing 
and were roentgenographed in various positions of flexion and 
extension. After a short period of formalin fixation the discs 
were cut horizontally and macrophotographed. A histological 
investigation is in progress. The intervertebral joints were re- 
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When the sltinr is h.ypei-extended, a slight posterior t1isl)lficcinc~rit is  seen 

in  the 4th disc. 

moved separately and decalcified, and sections were cut from all 
spaces in order to study the relation between disc and joint 
changes ; these investigations hare not yet been concluded. 

Histological examination of disc material shows tha t  regres- 
sive changes in the nucleus occui' early, but they can probably 
be interpreted as a sign rather of a normal age involution than 
of pathological clegeneration. The difficulty lies in deciding when 
degeneration is present and when it  is not. As the age increases 
the amount of fluid in the  nucleus decreases, fibrosis increases, 
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aiid the Loi.clrvliiie brt\\-eeii the disc aiicl the a i i i i u l n ~  lwcoiiie5 
lees distiiict. All this sewis to take pluce ii-itliont causiug an! 
cliiiical sigiia or  tlrgeiieriitioii syiiiptoiiis. Uiidonlrtecl (legenera- 
tioii iiiiist: ho\vr\-er, be said to 1iaw occwred ivlieii fiss1ii.e 
foiwiatioii is foiiiicl in the aiiiiiiliia. 

I n  tlie aiintoiiiicnl investigiitioii, the type of the degeiieratioii 
i i i i d  i ts  position in tlie disc sho~-etl  mriiitioii according to the 
lei-el in  tlie 1iiiiiI)ar spine. In tlir ripper clixca tlie clegeiiemtioli 
elioii-ecl in 1)ilrt a coiicentric nri*iiiigeiiiriit : fissure foriliatioil iva> 
o ~ ) P w \ - P ( ~  2111 i ~ ~ l i i d  the tlisc.. In the ti\-o l o i ~ e r  disw tlir ~ l P ~ ~ i ~ e l . i l -  
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disappearance of the nucleus pulposus the pressure becomes 
greater over the anterior than over the posterior portion of the 
annulus. When one sees the uniformity of the degeneration in 
the discs in the lower section of the lumbar region it seems 
logical to assume that i t  is not only the increased niechanical 
factors in the region as such, that hare given rise to the fis- 
sures, but alw-and p@i*haps to an equally high degre-the 
posterior concarity in this section of the vertebral column, in 
other words the lordosis. The disc degenei-ation that is so often 
obserred in the lumbar region would thus, to a cei-tain extent. 
constitute still another reminder of the fact that we have not 
yet adjusted ourselves to walking on two legs: the erect positiou 
may perhaps not be wholly an advantage to the lumbar region. 

The folloffing information was obtained from the roentgeno- 
grams in our material (see table 2) .  

TABLE 2. 

No changes ....................... 
Instability ........................ 
Disc degeneration .............. 
Vacuolation ...................... 
Spondrlosiv deformuur ...... 
Stable retroposition ........... 
Spondylolisthesis ............... 
Osteoporosis ..................... 
Bechterew's disease .......... 
Undiagnosable cases ......... 

Disc degeperation was found iu the backs of 35 cases and 
disc prolapse in 11 discs. Thus, disc degeneration was more com- 
mon, aud in cases where prolapse was obserred extensive de- 
generative changes were also present. This investigation ha5 
confirmed nir findings in previous eslwimental studies, namely, 
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that prolapse must be regarded a s  evidence of an earlier de- 
geii era t ion. 

The specimens were systeniaticallj examined for the presence 
of instability. It was found that in all cases where a disc showed 
roentgenological instability without other roeiitgenographic in- 
dication of disc clegeiieration-recluction in the height of the 

Pig. I I I .  
Snother disc with instability. A rather large defect is seen in the fibrous 

ring. Fresh bleedings in the carity. 

disc, osteophytes on, and sclerosis of, the rertebral bodies- 
fairly %-idespread fissure formation was nevertheless present in 
the annulus, especially posteriorly. 

Instability may thus be said to be an early clinical s ip ,  
but i t  implies the presence of advanced changes in the disc. 

I n  addition to the view already expressed of the doubtful 
merits of the erect position, the observations described here give 
rise to certain reflections of interest to clinicians. 

1. The health insurance aspect. In the course of these 
studies I have become more and more convinced that in almost 
every case a prolapse is the result of previous destruction of 
disc tissue,~and thus that the trauma in question only plays the 
part of the liberating factor. S o t  infrequently health insurance 
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certificates contain a statement to the effect that  the roentgeno- 
gram of the lumbar spine was negatire; thus that the back was 
sound a t  the time the injury was sustained and that the diag- 
nosed disc rupture must therefore have been due to trauma. 
Such a statement must be regarclecl a s  over-hasty. A negative 
roentgenogram does not preclude the existence of fairly advanced 
changes in the disc. 

3. I should like to  stress the advisability of caution with 
regard to explorative lamineetomy. There has previously been 
:L tendency, and there still is, in some qnarters, to regard lumbo- 
sciatic disorclers aiicl disc herniation as  one and the same thing. 
We are convinced from clinical experience over many years, that 
disc degeneration OCCIIYS more often than disc rupture, and that  
the latter, importaut as it may be, is only one aspect of the 
whole problem. These anatomical studies have given strong sup- 
1)ort to this view, and I woulcl ask my listeners to  recall the 
picture I showed earlier in  which there was a T-shaped fissure 
formation in the disc. Hem, there was a pathologico-anatomical 
basis for suspecting both lumbago and bilateral sciatica but, 
if anything, a contra-indication to lamineetomy. We all too 
f~*qi ient ly  meet patients who have had lamineetomy of one, two 
or three spaces-not infrquent lg  without niyelographic exam- 
ination-for a diagnosis of possible rupture of a disc, aiicl who 
state afterwards that  though the sciatic pains are bearable the 
pain in the back causes complete disablement ; these back symp- 
toms are  not always easy to  relieve. 

3. On the other hand, I woulcl recommend illcreased operative 
activity with regard to lumbosacral osteosynthesis. The anatom- 
ical studies I have described demonstrate that  instability is, 
from the clinical standpoint, a i*elatively early symptom. We 
know that  degeneration up  to the stage of complete collapse of 
the disc is a very slow process extending over a long period, even 
over several decades. We see in  the Clinic patients with instab- 
ility who several years earlier have been said to  have insufficien- 
tia dorsi with a negative roentgenogram, and a few more years 
seem to elapse from this stage of iiistability to  the later stage 
with its well-known signs of degeneration (reducecl space, osteo. 
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phytes and sclerosis of the surfaces of the vertebral bodies I .  
When the degeneration has reached the stage of sclerosis of the 
surfaces of the vertebral bodies with osteophytes, instability 
is not often present; by this time some healing has taken place. 
We are at present completing a follow-up inrestigation, which 
has been carried out by Dia. Unct?ukt.-ICckari?z, on our lumbo- 
sacral osteospthesis operations, of which we hare experience 
extending over more than ten years. Coiisiclering the type of 
material, the results are fairly good, and in my opiiiioii it seems 
that the stage of instability ought to be the right time for such 
an intervention ; the patients ~voulcl then be spared several years 
of pain. On the other hand, hov-ever, our studies have showii 
that lumbosacral osteosyiithesis gires nnsatisfactorr results in 
those cases whe1-e estensive lamiiiectoniies have beeii performed 
piwiousls. 




