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Of late ears, the coiitlitioii g t w w l l y  teriiietl spoiitlylolistliesis 
is beconiiiig a n  object of iiiore ant1 i i i c~e  interest both to or- 
thopedists and to roeiitgeiiologist s. Tlie lesion was observed by 
Ho.Oir2a 111% aliwdg iii lS42, bnt was describetl in greater detail 
and given its iiaiiie, in 1S.54, by K i l i a i r ,  whose fii.st observatious 
of i t  dated back inore than twenty years eai'lier. The coiiipletest 
deswiption of i t  \\-as given by _\-crr,qcOuctcr. who tlevottvl several 
iiionograplis to tlie siibjert. In t lie begiiiiiiiig, oiily the obs- 
tetriciaiis paid soiiie attention to  it, liorvewr, on accwniit of tlie 
displaceiiieiit which it caused of the pelvis. It \va s siipposed to 
occiii* only in persons of the feiiiale sex, and to be so coinpara- 
t iwlg  rare that  each ne\v case becaiiie tlie subject of  iiiinute 
description, aiicl was ofteii labelled with tlie iiiiiiie of the patlio- 
aiiatoiiiical iii~seiiiii possessing tlie prepared specinirn. Nezigc- 
dcticcr. \vas able to iiiake :I list of iiiore tliitii two liuiitlrrd cases. 
Only later did the coiitlitioii becoiiie tlie object of iiiore general 
a t  ten tioti, special1 y ii fter loeiitgen dia giiost ics 1ia tl brguii to be 
al)plietl also to tlie 1iulibosac~:il wgion, n-heii it was realised 
tliat is was by no iiieaiis coiifinetl to t l i o  female sex, and that  
various degrees of' the lesioii are far iiiore caoiiiinoii tliaii hitherto 
supposed, so that its discovery is ofteii the result of incidental 
fiiiiliiig : clinical syiii1)toiiis liaviug either heeii totally absent or 
extremely slight (Sehrr2or~l 21iid Jrrnql~lcc~ns). The teriiis spoiidylo- 
lysis, spoiidgloclisis. slmitlyloptosis ant1 spoiitlylolisthesis were 
first suggested by L r c r i r b I .  to espress the various degrees of 



clislocatioii of the \-ertebix. Only the fiwt ant1 -last seeit1 to be 
in nse now : spoidylolgsis to denote the chamcteristic lissiiw 
foriiiatioii in the iiitei-artic~iilar par t  of the vertebra (of which 
la ter) ,  s~~oiidglolistliesi.; nsri~i11~-thoiigli in fact possessing a 

soiiie\vhat wider Ineaiiing, and yet not fully atleqiiate to the 
sense in which it is  usetl-to express the forroard dislocatioii of  
the vertebra i n  relatiou to the one belo\\- it, irrespectively o f  the 
degree of that  displaceiiieiit. h i  iiiost cases, tlie vertebra tllils 
displaced is the fif th,  MOW seldoiii tlie fourth lun~lrar or, ~ 1 . y  
mrely, S O I I I ~  other wrtebrn higher up  (Toc?-nei~) . The entire 
portioii of t lie spine  bow the dislocated wrtebra follo\vs the 
foiwartl nio\ eiiieiit of  the lattei., and i t  is generally held to Ire 
characteristic also that  the dislocation should take place s lo~vly 
aiicl gradnally. l 'h i~s,  n hisation fractiwe would not generally 
he spoken of as spondylolisthesis (see below-). It mill be seen 
froin the following that  the latter trim is practically reserved 
for ail absolntely definite for111 of fo r~vurd  dislocation of tlie 
bone. 

1 shall not enter here into any  detailed description of tlie 
clinical syinptoiiis of the condition. They have been described 
conformably and a t  length by a iiiimber of authors ( M r y e r -  
Bzoydorff, W .  Jliicllcr. ,  T w w r r ,  and others),  a list of mliose 
\vritiiigs will be foiind in tlie bibliography appended to the 
present paper. 

It has  been statetl that  not only roentgenologically, but also 
on tlie pathoanatomical specimen, the displacement of tlie 
vertebra is best obserretl at tlie tlo~sal nitwgin of the vertebral 
body, where no esostosis foimmtions at the angles render the 
observation difficnlt (h'chnzo1.1, Jic~zyhnnns, T17. Mueller) . 

Ever since -\rCZ6fJCbO uet; the first and essential condition €or 
the clevelopmeut of trne spondylolisthesis-the form for which 
that  term should be exclusively reserved-has been held to be 
a certain change in the posterior part of the vertebra, in the 
so-called interarticular pal-t of the latter, resultiiig i n  a foiward, 
or  forwarcl and  dowii\rard, iiioveiiient of the portion of the bone 
anterior from the par t  which has uiiclergone this change ; while 
the post&=ior parts do not follow tlir for\vard movement, hut 
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perform a rotating movement around a transversal axis through 
the interarticular part. This change in  the posterior part is 
usually described a s  the formation of a cleft in the bone, and 
was already by Ncugebaucr called spondyloschisis, or spon- 
clylolysis. That it occui-s in all cases of true spondylolisthesis- 
a s  that term was defined by Neugebauer-is probably now 
agreed by all. Not all authors’ adhere strictly to  that definition, 
however. By many, the term spondylolisthesis is made to cover 
all sorts. of different conditions characterisecl nierely by the 
displacement, whether forwards, backwards or sideways in rela- 
tion to the next one, of any vertebra, either of the lumbar or  
any other region, irrespectively of whether the dislocation is 
clue to purely traumatic, or destructive, 01- any other causes. 
Schmoi.1 and Junghans rightly complain about this loosening 
of the definition, ancl stress the desirability of the term spon- 
dylolisthesis (in German : >>Wirbelgleiten<< or >>Wirbelrutsch(<) 
being reserved for the forward dislocation, clue to sponclylolysis, 
in the lower par t  of the lumbar spine, a s  described by Neuge- 
bauer; while for all other vertebral displacements they suggest 
(in German) the term : >>Wirbelverschiebung<(. 

While the occui*i*eiice of spondylolysis is thus commonly 
agreed on, opinion is largely clivicled with regard to the causes 
responsible for the condition. It cannot be denied, of conrse, 
that a trauma may cause a fracture of that  par t  of the arch, 
which then, for some reason or other, fails to  heal, but gives 
rise to pseudarthrosis. I t  is agreed on all hands, howevei., that 
such an origin, if we accept it at all, i s  a t  least extremely rare. 
TWO of the most weighty objections are  the improbability of 
a bilateral, symmetrical fracture in the interaaticular part, and 
the fact that  sponclylolysis may occur without any clemonstrable 
trauma in the anamnesis. 

Among the older theories inay be rneiitioiied the one ad- 
vanced by Lamb I ,  who would explain the posteribr elongation 
a s  the result .of congenital hyclrorrhachis and the existence of 
supernumerary vertebrze. Since Lambl’s time, %pondylolisthesis 
has been the object of much attention ancl s#udy on the part 
of Polish and Russian authors, a s  eviclencecl. most notably in 
the work of his pupil, Nc~rpbnuer .  



Seu~y~buicer  gradually caiiie to the coiicliisioii that  tlie 
spoiidylolysis was of congenital oi.igiii, tliougli developed in a 
different iiiaiiiier irom tlie oiie snpposetl by Lnnzbl. He suggested 
that it was clue to the failiire of two osseous centres on either 
sicle of the foriiiiiig a i ~ l i  to fuse-in other woi*ds, to a Biiirl of 
persisting gap in  the epi1)ligsis. He fomid support for this 
opinion iii tlie result of s0111e investigations 1)s other authors, 
iiotably RamOaziQ and Reiiuult, who liad fomid two centres on 
eitlieia side of the develo1)ing vertebral arch of the fifth lumbar 
vertebra. SezlgcOn iirr-'s views are still generally accepted. Failure 
of fusion between tlitr tjvo osheoiis centres is stated to be found 
in aboiit 5 per cent. of all \ ertebrir exaiiiiiiecl. 

A s  a 1 1  argiiitieiit agaiiist this ~-1iole theory i t  i s  coiiteiiclecl 
by boiiie authors, for iiistaiice by N u y c k  (quoted by 1V. Muellev 
and others) that  Scuycbtrzccr 's siippositioii of t\vo centres in 
each sicle of the fetal arch is wroiig. To this, tlie aclliereats of 
tlie congenital theory reply that  any such coiiteiitioii must be 
based on faulty methods of investigation. Soine of them main- 
tain that  there are nZways, in tlie younger eiiibryoiial stage, two 
ceiilres, which very early fuse into one, however. Aiiiong those 
~ 1 1 0  have found this to be tlie case mag be citeel hTocali, Wil l i s ,  
Par~aboczcf, Poi&,- aiid Chwpic .  Others, like Hellner- and XcImer, 
while adiiiittiiig that  a single centre iii each half of the arch 
is the iiomiu1, assert that  o c c a s i o ~ l l y  there are two, which 
soiiietiiiies fail erentnally to unite, \vitli the resiilt that  spondylo- 
lysis owi~rs.  

Sharply opposed to tlie coiigeiiital t l ieoq stands another, 
according to wliicli the spoiitlylolysis slioi~lcl develop during the 
post-iiatal existence. This has lately been brought formard 
specially by .l~r!ycr. IPzcrydorff, but I i a d  alveaeiy been atlvaiicetl 
before, iiiore tentatively, by other iiiitliors, for instance by ,4r- 
7) i ' t lmot  Luw,  I'urner, 910 l / c . k ' l c f  ant1 Rocdcrcr. JTe!lrr.-Bi1rgdo,.ff 
believes that tlie sponclylolj sis is tlne to the developiiteiit, in 
the interarticular part ,  of a zone of transforiiiatioii (>)Unibau- 
zoiiecc) , throiigh the action of static and iiiecllanicnl forces ; anel 
beside static coiiditioiis in the l~ii i ibai~ spine, iiirolving increased 
pressure on the ai*cual par t  of the latter, he claims as a con- 
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tributory cause that  precisely the intemrticulai. part of the 
vertebra would be caught, a s  in the j a w  of a nail-puller, be- 
tween the articular processes of the vertebrz above and below 
it. Also to l j z i r~cklm~cl t  an  explanation of this kind seems 
credible,-under the presumption, a t  least, that  the strength 
of the arcual portion thus caught be in some way or other below 
the average norinal. 

I shall not atteriipt to  judge between those different theories. 
It is to be noted, however, that  against the views expressed by 
&leycl--Burgdorff very weighty arguments have been raised by 
several writers, who call in question his. ideas both as regards 
the altered conditions of pressure on the arch and about the 
>>pinching<<, which-as poiiitecl out by Schao; for instance- 
probably cannot occur at all, on account of the position of the 
articular processes. Schaer also disagrees with A!leyct--Bzwgclos.ff 
when the latter, in support of his theory, speaks of a n  increased 
thoracic kyphosis, with compensatory, increased lumbar lordosis, 
such as he has observed after coinpression fractures in the 
lower thoracic region, a s  one of the statical factors causing 
the development of a >>zone of ti*ansformation<< jn the inter- 
articular pal-t. Accoidiiig to 2lIeyei--Burgdorff, the increased 
lumbar lordosis should be what priniarly brought the mechan- 
ical forces into play; while, accordiiig to Xchae)' and others, 
this increased lordosis, i f  it exists at all (see Schmorl and Jung- 
hanns) , is a result of the spoiidylolisthesis-being nature's re- 
action against the altered dtatical condition brought about by 
the latter. If  Meyer-Rurgdol-ff were righ in his contention, i t  
should be expected that  spondylolisthesis would be provoked a s  
well by a n  increase of the lordosis proceeding from other causes, 
such a s  a gibbus of the loweia thoracic region due to  something 
else than a vertebral fracture, a hip coiitracture or the like; 
but observations to that  effect do not seem to have been made 
in any number comparing to the relatively coinmon occuiareiice 
of such increased lordosis. Accoisding to Schmorl and ?Juizg- 
lianns, not even Mngnus, in a n  examinatioii of a very large 
number of vertebral fractures, founcl any such frequency of 
spondylolisthesis. 
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J u ~ / y h ( / ~ ~ i s ,  who is an adherent of the congenital theory, 
specially, a s  i t  seems, on account of the pathoanatomical like- 
ness of  the spondylolxsis to an epiphyseal fissure, describes a 
case in which there was distinct spondylolysis on one side, while 
the interarticular portion of the other side of the arch presented 
a strncture which coiild hardly be interpreted a s  anything but 
a11 oi-iginally existing spondyloljsis that  had become healed 
osteogenetically. It is evidently possible that  a persisting epi- 
physeal cleft inay become bridged over with bone under the 
influence of tranmatic or other conditions ; but 110 attrnipt is 
niacle hy Jirnghnu?zs to explain what. in this case, led to  such 
a bridging over 011 one side of the arch. Experience with the 
so-called arch fractiwes after an  Albee’s operation shows that  
there sonietiines develops in the arch a zone of greater thinness, 
which very much resembles the cleft in the interarticular por- 
tion, and which sometimes eventiially becomes replaced by an 
osseous tissue similar in appearance to the one clescribecl by 
Jimghnnm in the case jus t  referred to. At any rate, the whole 
question of whether spondylolysis is  congenital or acquired can- 
not yet be regarcled as finally settled. 

With reference to the above case of rJutCghCCnns’s it must 
not be forgotten tha t  sometimes the cleft in the interarticular 
portion is not altogether nnilateral. I n  such case, the resulting 
spondylolisthesis will be less p~oiioi~nce(l, and is accompanied 
a t  the same time by a rotation of the sliding vertebra, as will 
also be the case when the lack of resistance in the interarticular 
portion is greater in one side than in the other. A case of 
spondylolysis siinultaneously in the fourth and fifth lumbar 
vertebm, with typical olisthesis of the fifth one, has been 
observed by Xchinorl and Junghonns. 

As spondylolysis does not alwaj-s necessarily result in 
dislocation of the vertebw, it is evident that  the occurrence of 
spondylolisthesis requires the intervention of yet another factor 
-a trauma, the increased pull of a body overweighted for in- 
stance by gravidity or  a large, pendent abdomen, or some other 
circumstance. I shall not go into the details of this ;  only about 
the rBle of the trauma I must say a few words, particularly 
in view of a case which I shall describe in  the following. 
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By niany atithow, the timima is consideiwl a s  a necessaq 
part  of the niecliaiiical mechanism deterinining spoiidylolis 
thesis, and, as ii matter of fact, it frequently appears in the 
anamnesis of these cases. Descriptions are not lacking, lion-ever, 
of cases in which no trannia coiild be ascertained. According 
to h’chacr~, sncli cases are  reported by S c l i t ~ k ,  L(r.crmfr~tzbci y. 
Mouchet aiid R o d e w r ,  1Vprrt, Sicolaysct/ ,  and several others. 
I n  many cases i t  may, from the inforniation elicited, be tletliicetl 
that  certain pathological conditions esistetl in the spine already 
before the trannia was sustained. Flubev denies the rBle of the 
trauma as iinique cause, on the giaoniitl that no description 
exists of any case in which roentgenological clianges were posi- 
tively absent before the trannia. The prevalent opinion noiva- 
clays is probably that  tlie trannia, where ixliy siicli is ascertained, 
lias been, a t  most, tlie releasing factor wliicli started the sliding 
in a vertebral columii where sponrlplolysis already hat1 created a 
disposition to spondylolisthesis, or mhicli caused a pain to be 
felt in an already anatomically changed, bnt hitherto pain-free 
spine. On the other hand, it cwmot be denied that  Rei)tboZcl. for 
instance, distinguishes hetween traumatic spoiiclylolistliesis and 
the spoiidylolisthesis deve1ol)etl on the basis of a congenital 
disposition,--mliicli lie, with ;I not very happy espiwsion, terms 
>>acquired<< sponcl~lolistliesis. 

In  this connesioii. a s  well a s  on account of the age at wliicli 
the spondglolisthesis fiiast iiiatle i ts  appearaiice, tlie following 
(’me many be of inteizest. 

Case f .  - .Journal no. 930/:32. Jlale. - The patient, who 
was  born in lSS2, was  1’1111 mer. a t  the age of about eleven, hy 
a waggoii, one of whose hind wheels passed over tlie sinall of his 
I~ack. He w a s  able to get up, aiid iiianaged. tlioiigli with clif- 
ficulty, to walk the rather long may to Iiis Imme unaided, in 
spite of pain in the lower par t  of his back and in the legs. IIe 
tlai>ecl not say anythii ig about his accident at home, and w a s  
not compelletl to take to his bed, but went abont, the pain in 
his back growing less little by little. Two or three weeks after, 
his parents accidentally noticed an apparent deformity of the 
lower part of liis back. .Iccordiiig to the patient’s positive state- 
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iiieiit, this clefomiitg has not niidergoiie any noticeable altera- 
tioii since, bnt is to-(lag of abont the same extent as when i t  
was first observed. In the course of two yea’s, all painful 
sensations gradually disappeared, and a t  the end of that  time 

Fig. 1 

he was again eoiiipletely fit aiirl able to do his usual work. 
During the first time after his accident, however, he felt a 
pain in his back if  he, for instance, happened to step acciclental- 
ly into a hole or  had to lift anything heavy, os if aiiy of his play- 
fellows grasped him around the waist trying to wrestle with 

17 
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him; and it was not until after those two years that  he again 
felt really strong in his back. A t  the age of twenty-one he 
went through his term of military service, being assigned to the 
>train<<; the deformity of his back having been noticed by the 
board of examination. Since then, he has until recent years been 
working at stone cutting and rock blasting, without his back 
troubling him in any way. I n  1929, he developed symptoms of 
tuberculosis in  one of his knee-joints, which eventually brought 
him to the coastal sanatorium at Apelviken, where the joint has 
now been resected on that  account. 

As regards his back, there is now noticed in the lower par t  
of the latter a n  outward curve of the sacral bone, and above 
t h a t  increased lordosis, where one on palpation feels the upper 
par t  of the sacrum forming a projection below and dorsally 
form the fifth lumbar vertebra, which has slid forward. He is 
>>short in  the trunk< ; the distance between the lowest ribs and 
the iliac crest is very small. The skin of his back and abdomen 
lies in transversal folds. 

I n  the lateral roentgen picture (Fig. 1)) it seems as if  the 
fifth lumbar vertebra has slid about 3 em. forward beyond the 
anterior line of the sacrum, and has become tilted over the 
anterior upper edge of the latter, so a s  to form a n  angle with 
the sacrum. The fifth lumbar vertebra is cuneiform ; its inferior 
contour, as well as the superior one of the sacrum, is smooth 
and somewhat sclerotic. There is no sign of fracture, either in 
the body or  any other par t  of the vertebra?. I n  the interarticular 
par t  of the fifth lumbar, there seems to  be a n  interruption in  
the design of the bone (spondylolysis?) . 

Of course, the trauma in  the anamnesis of this case impresses 
one strongly, at first, as being of the kind precisely liable to  
cause such a lesion as might result in a forward dislocation of 
the vertebra. Still, it may be questioned whether it would really 
have been possible for this patient to remain up and about with 
a vertebral fracture of such a character, and if it has not 
merely been a question of the trauma's starting the sliding of 
a vertebra inclined to  dislocation beforehand as the result of 
already existing spondylolysis. Both the clinical and the roent- 
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genological picture speak for the case being one of ordinary, 
true spondylolisthesis. Assuming that  the spondylolysis existed 
already previously to  the trauma, it seems unreasonable to sup- 
pose, in a boy only eleven years old, a condition of physical 
statics such as would give rise to acquired spondylolysis in  
the sense which Meyer-Burgdorff attaches to that  term, and the 
only possible supposition left is thus that the spondylolysis has 
been. congenital. The two facts tha t  the deformity declared itself 
already soon after the accident, and that  its appearance has 
remained unchanged ever since, both speak for the dislocation 
having actually taken place then, and not having noticeably 
progressed afterwards. The case would thus be one of spon- 
d~lol is thesis  occurred in a subject a t  the age of eleven. Meyer- 
Burgdorff himself says that  mpondylolisthesis occurs at the 
earliest at the age of pubertycc. Neugebaz~er states that he has 
found spondylolysis in the fifth lumbar vertebra of a six year- 
old child, and Reisrcer has made positive roentgenologic observa- 
tions of spondylolysis in children aged six and eight. 

A pathological picture resembling spondyiolisthesis may be 
found, however, also in cases where there has been no spondylo- 
lysis. Such a picture is the one resulting from a luxation 
fracture. Already Neugebauer gave to that  violently traumatic 
change the name of >>pseudo-sponclylolisthesiscc. Junghanns uses 
the same name in describing a sliding process of one vertebra 
in relation to  another, which in many respects resembled spon- 
clylolisthesis, but where there was neither spondylolysis nor any 
such preceding trauma as might have caused a luxation fracture. 
Instead, there was on both sides an increase of the angle be- 
tween the arch and the articular process of the vertebra under- 
neath, and the interarticular line of the minor articulations 
betbeen the displaced vertebra and the one below it was directed 
considerably more horizontally than normal. Besides, there were 
in these articulations, but not in the ones adjoining them, pro- 
nounced deforming changes in the shape of unconnecting SUP- 

faces and thickened margins. Junghanns thinks it probable that  
the abnormal position of the articular process may have helped 
t o  cause a subluxation of these articulations, but  he does not 

17' 
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express himself as to whether the localised intervertebral arth- 
ritis should be considered as cause of the subluxation, or as a 
result of it. Before Junghanns, such arthritic changes had been 
observed by Chiari, and had by him been connected with the 
origin of spondylolisthesis. It may perhaps cause some confusion 
that Junghanns for these conditions uses the same designa- 
tion which Neugebauer had already appropriated to a different 
purpose. There is, of course, in both cases a question of luxation, 
or subluxation, in the intervertebral articulations ; still, the 

A.  B. C .  D 
normal spondylolisthesis luxation Jungh. pseudo-spondylol. 

(after Schmorl-Junghanns) 
Fig. 2. 

origin is essentially different in the two, and, besides, Jung- 
hanns’s pseudo-spondylolisthesis often has a different location, 
the dislocation being only in 2 of his 11 cases between the fifth 
lumbar and first sacral vertebrae, while in 7 it is between the 
fourth and fifth, in 2 between the third and fourth lumbar 
vertebrae. I n  Fig. 2 I have attempted to illustrate the dif- 
ference between spondylolisthesis, luxation and Junghanns’s 
pseudo-spondylolisthesis. 

W. Mueller calls attention to the bearing which degeneration 
of the intervertebral fibro-cartilage has on the occurrence of 
dislocation between the vertebrae, and would see therein one of 
the reasons why the disposition to such dislocation is greater 
in subjects of advanced age. He even thinks that the state of 
the intervertebral disc has more to do than the intervertebral 
articulations with bringing about the condition, and he finds 
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coiifiyniatioii of this in i i i i  observation \\ liicli lie iiiacle of 21 iniiii 

aged 36, iii whoni the inferior articular process of the secoiitl 
liinibar vertebra x i s  entirely absent-probably a cciiigeiiital 
anomaly--mitliont this having the sliglitest influence on either 
the functioning or the position of the spine. 

l’r.eirb has tlescribetl. in a very c~oniplete paper, published in 
Liege in 1SS9, a case of dislocation Iwtwreii the fifth lunibar 
and first sacral vertebrir, which, froni the occiiiwnce of certain 
tlestriictiw processes sirniiltaiieously with the clisplacruieiit. lie 
considered to  be of the sailie kiiitl ;IS i i  case clrscribed, in  1I6l. 
by Olsktrtw3rt. For tlii.: case, T w u b  iiws the clesigiiatioii ot  
lweiitlo-qmiidj lolistliesis. O l x h u t r w t t  tloes not. so h i *  a.: I Ii:\vr 
been able to ascertaiii, iise this teriii, I m t  lie speaks of his caw 
as >>,an actiial vertebral dislocation, tlioiigh tlue perhaps to  other 
causes than in tlie cases hitherto desciibetl as sponclylolistliesisc. 
These cases of T w u b ’ s  ancl Ol.shtr7isot’.: were aftrrmartls iiiatle 
the siibject of a critical stndy by Yc~rrycbrruer ((’entwlhlatt f .  
Gyiinltologie, lS19) , ~ v h o  fonntl them to he altogetlier dissiiii- 
inilar. [ I ’ r ~ u b ’ s  being a true ~poiitlylolistliesis, with spori(1) lolysis 
in t i e  interai.t iciilar portion of the I ertebra a i i c l  srcoiitlai.j 
destmctioris, while O/shcc?rsot,‘s w a s  ii secoiirlary tlislocatioii diie 
to cai4es ; a supposition which hacl already, in iriinietliate con- 
iiesioii xvith the latter’s tlenionetmtion, hreii voiced by Gr~rEt. 
ancl was repeatetl later, in 1177. by Hrr.ryott. Olsltrr t r w ) t ’ s  case 
should rightly be classetl a s  one of ~i)”ii(Iylizeir~n,--;i condition 
to which I shall coriie b w k  in the folio\\ ing. Scriyrbcrrc~~- there- 
f0r.e held the we of the iiaiiie l)smtlo-spont\?-lolistlies~s t o  be 
uiijiistified a s  applietl to these cases. ni i t l  ap t  to  caiise contiisioii 
coiisiclering his own tliffereiit defiiiitioii of that  teriri. 

Goth with regmtl to triie sI’oiitlglolistliesis and 11-ith regard 
to psentlos~oiidylolistliesis in the sense in which that  t r rm is 
mecl by Jzu~yhniz~zs,  tlie changes \vhicli the la t ter  iiieiitioiis as 
secondary t o  the occusi3erice of the two coiiilitions are worth 
noticing ; namely. a coiiipiwsion of the fihro-cartilage between 
the dislocatecl vertebra and the oiie below it, with prewnrr w e a ~  
and eventnal sclerosing of tlie atljoining vertehral snrfaces. aiitl 
the forrnation of a ridge, supporting the slicling vertebra. along 
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the anterior upper margin of the vertebra distal from the coin- 
pressed interarticular fibro-cartilage. ii.. Mucl lcr  thinks i t  is 
impossible to  decide to what extent the changes in the inter- 
vertebral disc a re  primary or  secondary, and seems to believe 
that  it is a niatter of xirculus  vitiosimc. I will come back, in 
the following, to these conditions, a i d  to their bearing on the 
diagnosis from another pathological picture resembling sponilyl- 
olisthesis. 

Whitman has introduced the term : prespoiidSlolistliesis a s  
designation for the condition in which the sacrum is disposed 
well nigh horizontally, so that its upper sm+face faces almost 
straight forward, which position he considers as predisposing 
to spondylolisthesis. He probably has ia niincl, by this teimi. 
the same as Schei-b when lie speaks of >>sacrum acutumcc. A4gaiiint 
iVMtnzan's idea with regard to this anomaly of position-which 
has long been known under the correcter and more neutral 
name of increased lumbar lordosis-&"chncr opposes the same 
arguments as against M e p i .  Bzcl-gclorff's theory concerning the 
rdle of the thoracic kyphosis. Like Glnsctcnlrl, he believes that  
not only does the position of the sacriini referred to  in no 
way create any predisposition to  sponilylolisthesis, but that it 
never changes into that  condition. The name presponclplolis- 
thesis is thus a very ill chosen one. A fern authors, like B w c k -  
hardt and Wegener,  have expressed themselves in agi3eement 
with Withnrann, while others, like IIellncr, Joisten, Jzcnghannn, 
Xcherb and Turner, range themselves unequivocally with Glnse- 
zoald and Schaer in opposition to his views. 

I n  the chapter of his >>Untersachungen iiber das Wirbel- 
gleiten<< which deals with spondylolisthesis as a secondary mani- 
festation, Meyer-Burgdorff says, among other things, as follows : 

>>Dass schliesslich auch einmal ein in  der Hiihe des unteren 
Lendenabschnittes lokalisierter Iirankheitsprozess Wirbelkorper 
und 13ogen ergreifen kann und den als Zugel fur  den auf cler 
schiefen Ebene abgleitenden V :en Lendenwirbel wirkenclen Bo- 
gen an  annahernd symmetrischer Stelle unterbricht, ist nicht 
nur  theoretisch moglich sondern auch praktisch beobachtet wor- 
den. Ich verweise anf clie Faille von Spondylolisthesis hei Tabes 
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(Creitliinder) , bei Tuberkulose (IIerrgott) und- bei Tumoren. 
Jedoeli ist der Gleitprozess dabei eine verhaltnismassig liarmlose 
Sebeiiei.sclieiiiuiig, \vaIirend der Gesanitbild iniiiier von der 
Gixnd1;ranklieit belierrscht wird.cc 

Observations of tuberculosis of the lumbosacral region giv- 
ing rise to conditions resembling spondylolisthesis are  of ancient 
date. In  n paper on caries of the spinal column, in  1867, Kraus 
wrote as follows: 

>>Die Caries cles Kreuzbeines gewiniit dadurch noch eine be- 
sondere Becleutung dass durch sie eine Beckenanoinalie erzeugt 
merdeii Banii, welche alleydings selten vorkoinmt abeia fur die 
Geburtswege von grosser Bedeutung ist. Durch Zerstoiwng der 
Z\l;isclieiiwirbelsclieibe zwischen Iireuzbein und Lendenwirbel 
uiid der Iiiirper des oberen Iireuz- uucl des unteren Leiidenwir- 
bels kann in den1 Fall, dass die Zerstiiruiig anf die Proc. obliq. 
uiid auf die Biigen nebst den Proc. spin. uiid transv. iibergelit 
eiiie T'rrschiebuiig der Lendenwirbel v o ~  das Kreuzbein und so 
ein spo~idylolistlietisclies Becken entstehen.<( 

I<razis,( who believes that  such a possibility is denied by 
niany, proves his n ssertioii by describing a n  anatomical specimen 
which had beeu lent him by his teacher, Blnsius, who himself 
published a description of it the following year. This speciriien 
-the pelvis of a woman, 51 years old, who had died from pul- 
nioiiary tuberculosis, and wlio during life had shown symptoms 
of tuberculosis of the pelvis, with psoas abscess-shows ex- 
tensive bone destruction at the place where the base of the 
sacruin meets the fifth lunibar vertebra. I n  tlie first sacral 
vertebra, the destructioii involves a large proportion of the 
upper anterior part. The right articular process is almost entire- 
ly  destroyed, and also the left one shows some signs of a carious 
process. I n  the fifth lumbar vertebra there is a destruction, of 
the inferior dorsal part, corresponding to tlie one in the first 
sacral. The arch is almost totally destroyed ; likewise the spinous 
and both the inferior articular processus. The transverse and 
superior articular processes still exist, but show signs of caries. 
Thew is caries also of the adjoining bony structures, for ins- 
tance in both iliosacral joints. The fifth lumbar vertebra is n o t  
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in  its iisiial position above the first sacral one, but has slid 
forward and clown\vard, so that  the uncler surfaces of the two 
;me on the same level, mid the aiiterior margin of the fifth 
lumbar d m o s t  2 cni. in front of the one of the first  saci-al (see 
Fig. 3, reproclnced from l i r ~ t z i s ) .  1Cr.cizis adds that  : 

Fix. 3. After Krans. 

BDurch Caries l a a n  cliese Form allerdiiigs nur d a m  ent- 
stehen wenn die Proc. obliq. iiebst cleui Bogen des V:en Leaden- 
wirbels mit von cler Zerstiirung ergriffen werden, mas selten 
genug voi*ltornmt; class es aber cler Fall sein kann zeigt diesel- 
Fall sehr cleutlich.c< 

Concerning the etiology of this co~idition, lie says that t he  
process was ~>wahrxcheinlich nacli Tuberkulose bedingt<<-a con- 
jecture the cowectness of \vhich, with oui’ plaesent insigllt into 
that disease, can hardly be doubted. 



If I have repeated hew iii soiiie detail ICmus’s description 
of his post iiiortriii iii\estigatioii of this case, i t  is because it 
seeiiis in priiiciple to  agree with the observations of which an  
acconnt is to he given in the following. \Ylien tlie question of 
tlie etiology of spoiidSlulisthesislylolistl~esis was clebatecl by the scientific 
worl(1 soiiieivliat lateis. in the seventies aiid eighties of the last 
century, i t  w a s  also discussed \\-hat par t  tuberculosis-or, as 
i t  was then said, caries-iiiiglit possibly play iii the develop- 
iiieii( of tha t  coiidition. It was at that time-hi 1S77, to be 
esacat,-that Ilerryott iiiti*ocliicetl into tlie discnssiou the teriii : 
spondylizenia, as designation for a sinking together ( Lj rpa  ) 
due to  desli.iiction, of the fifth liiiiib;ii+ ant1 first sacral vertebra>. 
He iiiacle ail absolute distinction hrtu-een the conditions iinplied 
i.espec+vely by tlie t eriiis spoiitlglizeiiia and spoiidylolistliesis, as 
well a s  bet\\ ern either of these and \vhat in  the literature of that  
time was coiiiiiionly refriwcl to as >)lqyliotic prlviscc ; and lie 
specified the ineaiiing of the teriiis by saying that  by spondyl- 
izeiiia he iintlrrstood a si,tliiliy together of the spine immediately 
CLOOVC the inlet of tlie pelvis, by spoiidylolisthesis the deformity 
of the pelvis iwd t i i i g  from tlie spine sliding down into the 
lutto; while lie reserved the teriii kyphotic pelvis for the de- 
formation which leaves tlie pelvic inlet uiichaiiged at the same 
time ;is the pelvic c.aiia1, ant1 espec+dlg i ts  inferior opeiiiiig, 
Iwcwiiies tleforiiietl a s  resnlt of tlie alteiwl 1)osition of tlie saci*im1, 
owing to a dorsolniiibaia kyphosis. It should be noticed that  
l Ier . iyo t f ,  like the otlieias who a t  that  time discussed the question 
of spoiidylolistliesis. \\-:is a i i  obstetrician ! 

It seriiis a s  if tlie coiitlitioii to which l i er , ryof t  thus gave tlie 
iiaiiie of q>oiidylizeiiia, aiitl the possibilitj of its associatioii with 
certain cases :if sl,oiicl~lolistlirsis, have in  recent years been 
a little o v e r l o o l ~ l  by the \witers on these subjects; or, at 3ny 
rate, tlie iiaiiie: spon(1ylizenin seeiiis to have gone out of iisr. In  
some of the older literatiwe a t  least, i t  is explained as charac- 
teristic of spondylizeiiia that  tlie 1wrtl-j destroyed vertebra- 
which soiiietiiiies, i f  i ts  dorsal portion was involved by the 
destruction, would slide forward and downward under the 
weight of the person’s body-folmied a wetlge whose point was 
directed anteriorly, while in the usiial form of spoiitl?-lolistliesis 
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the sliding vertebra was likewise wedge-shaped, but with its 
slope in the opposite direction, backwards. As we have already 
seen from the case described by Kruus, and a s  will be seen also 
from a number of examples in the following, this is by no 
means always the case. The seat of the destruction may verx 
well be in the posterior par t  of the fifth lumbar vertebra, and 
thus give to the latter the form of a wedge with the point 
directed backwards, whereby the resemblance to a n  ordinarj- 
spondylolisthesis becomes still greater. Kiwus also tries to es- 
plain this, when he says: 

>>Die Zerstorung der Bogen nebst den betreffenden Fortsat- 
Zen ist in diesem Fall deshalb leichter, weil das Kreuzbein eiem- 
lich unbeweglich mit dem Becken vereinigt ist und sich daher 
nur  schwer eine kyphotische Krummung ausbilden kann, da der 
Kreuzbeinkorper den sich senkenclen Lendenwirbelkorpern nicht 
entgegenkommen kann, was bei den iibrigen Wirbeln der Fall 
ist, wodurch dann wieder eine Aufeinanderlagerung der Wirbel- 
korper und dadurch vermehrte Stiitzfahigkeit der Wirbelsaule 
zustande kommt. Hier jedoch haben dann also die Bogen nebst 
den betreffenden Fortsatzen die ganze Last fast allein zu tra- 
gen, welche hier gerade die des ganzen Oberkorpers ist, wodurch 
das Fortschreiten der Zerstorung auf diese Teile entschieden 
befordert wird. 1st aber die Verbindung des Proc. obliq. und 
der Bogen durch die Zerstorung erst unterbrochen, so steht 
dem Herabsinken der Lendenwirbel auf der durch Zerstorung 
des ersten Krenzbeinkorpers entstandenen schiefen Ebene nichts 
entgegensc 

It should be added that  Hewgott  suggests the possibility of 
spondylizema and spondylolisthesis being in reality due to the 
same cause, only the point of attack being different, spondyl- 
izerna resulting when the destruction works chiefly on the body 
of the vertebra, spondylolisthesis when those par ts  a re  destroyed 
which serve to  retain the vertebra in its position,-the arch and 
the articular processes. 

I shall describe in the following some cases of pathological 
conditions resembling spondylolisthesis, arisen secondarily to  
lumbosacral spondylitis and, consequently, answering to Ho*r-- 



! /o f f ’s  spoiiclylizeiiia with sliding of tlie yertebra. Observat i o ~ s  
of a number of spondylitis cases at the coastal sanatoriiim of 
Apelvilmi 111aBe me believe tllat such \*ei*tebi*al dislocations :ire 
by no means iincomiiion. It is niitlonbtedly so that  the destriic- 
tion and sinking don-n of the diseased vertebra sometimes is 
relativel? slight and less noticeable than the clisloeation ; per- 
liaps there is iio clestruction of tlie rertebral body at all, bnt 
only of the posterior palat and the articiilav processes, in whic.11 
case it is  not always easy, even with tlie good help of roentgen. 
to decide iii a giveii case n-hether the esisting conditioii is one 
of true spondylolisthesis \\ it11 fissure foriliation, or a disloca- 
tion diie to lnmbosacral spoiidylitis, with subsequent destruc- 
tion of tlie posterior par t  of the 7-ei.tehra. Rome of the examples 
1 hare  chosen are  intended to illustrate tha t  difficulty. It will 
often seem that  even roeiitgeiiogrartis excellent in all othe? 
respects are of no help when it comes to deteimiiie tlie inatter 
positively, owing to the difficulty one alwaFs finds in obtaining 
an absolutely distinct roeiitgeii picture of this region, which 
is so hard to  photograph. Tlie method recommended by Meyw- 
B w p Z ~ r f f ,  of photographing in oblique projection, is sonietiines 
of good assistance, ant1 i t  is to be hoped that  wit11 a still flirther 
improved tecliiiic the difficulties niay eventiially be overcome. 

I think i t  important to recall in this conliexion tha t  sponilylo- 
listliesis is characterised iiot only by a sliding of the vertebra, 
but that  one also very often observes a compression of the 
intel.vertebra1 fibro-cartilage and destruction of the surfaces of 
tlie vertebm nest  to it, n-hich in the roentgenogram fiiids es- 
pressioii in a diminisheil intervertebral space and blurred, i r -  
regular contours of the bones. I have the impression that  this 
is a circuiustance often o.i-erlool~ed in spoiitl~lolistliesis, and 
that, in t h e  cases 11-liere i t  is ohserved, i t  often results in  an 
erronens diagnosis o f  spondylitis (r-i t lc the two c a s ~ s  nos. T’III 
ant1 IS beloi\; botli of which ivew hv the roentgen specialist 
diagnosed as tuhercnlons spoiidj l i t is) ,  just as the fact of at- 
taching oneself only to the tlislocatioii may caiise one to diit- 
gnose as spondylolisthesis a case which is iii reality one of 
spondylitis with sliding of the vertelrra. Of tlie latter mistake. 
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the case no. S below may possibly be an  instance, just as  the 
following cases may help to show how far  ~l l f? l t t - -Bic t .gdot f f~~ i s  
right-or wrong-when he inaiiitains that  the dislocation, as 
such, is a hamless  secondary fiiicliiig in these cases of spondyli- 
tis. 

Case 11. - Journal no. 472/29. Xale. - The patient was 

born in 1SS3. At the age of fifteen he began to suffer from a 
pain in his back, and became becl-yiclden for a couple of years. 
In the beginning he also hail severe pains in his legs. A doctor 
diagnosed his case as inflamniation in one of the liinibar verte- 
b r z  There was no gibbus. but lie became hollow-backed. Graclual- 
ly, he got better, and by the time he was twenty-two or -three he 
was q u i t e  well(<. When he mas about thirty, the pain in the back 
returned ; he hail a feeling, specially after any physical effort, 
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as if his back would >>bend itself together<. He felt easier when 
lying down. Lately, there had been pains down the legs. 

Condition ilz 1928 (a t  the age of forty-five): Only 
th{’ local condition presents anything of interest, The 
thoracic part of the back shows no anteroposterior deformity, 
but there is a dextroconvex scoliosis. Ir the lumbar region there 
is very pronounced lordosis, with an angle a t  the point of arti- 
culation between he last lumbar vertebra ad the sacrum. The 
upper part of the latter is projected backwards. The back is 
shortened, so that the ribs come down almost to the iliac crest. 
The whole lumbar portion of the back is fixed, and the mobility 
of the thoracic portion somewhat restricted. No tenderness any- 
where, either to pressure or percussion, 

Roentgen examination (Fig. 4): The anterior upper por- 
tion of the first sacral vertebra is destroyed; likewise the under*’ 
surface of the adjoining vertebra above it. A closer study of all 
the obtainable roentgenograms (sagittal view and views showing 
the whole of the thoracic and lumbar regions) makes it clear 
that the latter must be the fourth lumbar, and that of the f i f th  
lumbar there remains only the posterior part together with the 
transverse processes, while the body, with the exception of some 
slight remnants that can hardly be distinguished in the roent- 
genogram, has been destroyed and absorbed. The vertebral 
column has become displaced in a forward direction in relation 
to the sacrum. The posterior portion of the fourth lumbar 
vertebra is blurred. 

Treatment with corset. Condition improved. 

The clinical picture in this case is strongly reminiscent of 
spondylolisthesis. The roentgen examination shows that the lat- 
ter is secondary to a lumbosacral spondylitis with almost com- 
plete destruction of the body of the fifth lumbar vertebra. 

Case III.-Journal no. 582/29. Female.-The patient, who 
vas  born in 1912, had suffered from pain in the lower part of 
her back ever since she, a t  the age of twelve, had fallen from a 
bench in the school, sitting down hard on the floor. When she 
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was about sixteen, she noticed a protuberance of the lower par t  
of her spine. 

Condition in 1929 (a t  the age of 17) : Only the local condition 
presents anything of interest. In  the back, at the place where 

Fig. 5. 

the  lumbar and sacral regions meet, there is a pointed, rigid 
gibbus. No tenderness. 

Roentgen examination (Fig. 5 )  : The posterior inferior half 
of the fifth lumbar vertebra is destroyed; likewise the 
superior half of the first sacral one. The posterior par t  of the 
fifth lumbar is blurred, and the whole of the bone displaced 2.5 



SPONDYLOLI STHESI S 255 

em foi’ward, so that  its body remains in contacf with that of the 
first sacral vertebra only for a distance of 2 em. The design is 
blurred. There is partial sclerosis. 

Treatment with corset. Condition improved. 

Fig. 6. 

The clinical picture here does not bear so marked a 
resemblance to  spondylolsthesis as in the foregoing case, but 
makes one rather suspect spondylitis. The roentgenological 
picture strongly resembles that  of spondylolisthesis. The de- 
structions to the fifth lumbar and first sacral vertebrae are of 
a n  extent which decidedly indicates sponclylitis, probably of 
tuberculous nature. 
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Case fV.-Journal no. 914/32. Female.--The patient, who 
was born in 1902, began to get pains in her back when she mas 
two years old, and already at that  time its lower regioii began 
to show the formation of-a >hump<<. In  1029, she entered a hospi- 
tal on account of a gravitation abscess in the left iliac fossa. 

Condition in 1932 (at  the age of t h i r t y ) :  Old pulmonary 
tuberculosis. I n  the lower par t  of the back, below the level of the 
iliac crest, is a rounded, tender gibbus, and above this a slight 
lordosis. The patiect is exceedingly short in the tiwnk, her ribs 
reaching below the iliac crest. There is a fistula in the left groin, 
and other cicatrisecl ones a t  both sides of the gibbus and in the 
left gluteal region. 

Roentgen ezarninntion (Fig. 6) : The aiiterior lower one 
third of the body of the third lumbar, and the bodies of the 
fourth and fifth lumbar and first sacral vertebra: are  destroyed 
and resorbed. The remnants have collapsecl, so that the saci’iim 
and the portion of the spine above it form an angle, opening 
forward, of looo. The upper par t  also lies somewhat forward 
of the lower one. 

The patient is still confined to tier bed. 

Apart from the abscess and the fistula, the clinical picture 
of this case rather strongly resembles one of spondylolisthesis, 
specially on account of the manner in which the trunk has sunk 
>>telescopically<< into the pelvis. The roentgen examination has 
disclosed an entirely different feature, homevey ; namely a very 
pronounced gibbus formation, compared with which the disloca- 
tion of the vertebiw is inessential ; and the case is thus rather 
one of sponclylizema. 

Cace V.-Journal no. 617/32. Female.-The patient was 
born in 1906. I n  1929 she had tuberculosis of the lungs, and in 
the same year it happened that for at short time’ she had a 
feeling of stiffness in the lower par t  of her back, which soon 
disappeared, however. I n  1930, this sensation returned, and 
tovard the end of the year there came, in additign, pains in the 
samp place, radiating down into the left leg. 



Condition in 1952 ( u t  thc (I!JC of f ic ;c i i f ! j -s i . r ) :  'I'ubrrculosis 
of the left Iiing. 111 lier bxc~k, tlir spinoiis process of tlie fifth 
Ininbar vertebra is Ibroriiiiient. forming n sniall, tencler gibbiis. 
Above it there is a slight, lordotic clIi.ratui'e. Otlier~vise tlir 
bac~k is alniost quite straight. 
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ter is displaced a t  least 1 cm for\vai~ls in relation to the fiiast 
sacral vertebra. 

Albee's operatjon. Coiitlition iinproved. 

The extensive destruction of the vei2tebrx pi=obabIy leaves no 
doubt about the diagnosis of spondylitix being correct. 

Case VI.-Jouynal no. 465/32. Feina1e.-The patient was 
born in  1898. There is 110 family history of tuberculosis, but 
there has probably been exposure to that  disease. Previous 
illnesses of no interest. When she was about thirty, she fell 
and hurt  her back and right hip. After that  time she began to  
have pains, not only in  the lower par t  of her back and in the 
region of the right hip, but also in the right foot. The pain 
in the foot was eventually diagnosed as tuberculosis of the 
ankle-joint, where a fistula developed in 1930. By that time there 
were also signs of tuberculosis in  the left foot and the i*ight 
knee. I n  1932, amputation was made of her right thigli, and 

verified the existence of tuberculosis in the joints named. The 
pain in the back has all the time variecl in intensity. Sometiines 
it has been very pronounced, and specially whenever she would 
rise from a lying or  sitting position, o r  when she happened t o  
be driving on a rough road. On account nf the tuberculosis in her 
foot and knee she has been confined to her bed for the last  two 
and a half years, and has during that  time felt a stiffness in her 
back. Of late, the trouble has been somewhat less pronounced 
than before. 

Condition in 1932 ( a t  the age of th i r ty - four) :  The condition 
of the  left ankle-joint need not be considered, at it is  of 110 

interest in the present connexion. The thoracic portion of her 
back gives no occasion for remarks. There is pronounced lumbar 
lordosis, which in i ts  inferior part ,  below the level of the iliac 
crest, goes abruptly over into a rounded gibbus, formed by the 
posteriorly protruding, curved sacrum. This gibbus is  tender 
to any forcible touch 01- stroke. 

Roentgen mant inat ion  (Fig. 8 )  : I n  the lateral projection. 

astragalectomy of her left foot, Pathoanatomical exainiii a t '  loll 



there is seen, pustrriorl?- :iiicl (listally in the hotly of the fourth 
Inmbar \-ertebm, c,lose to tlir arcual portion of the bone. a 
roiiii(le(1, \-agiiely wiitoiired defwtuosity in the posterior outline. 
‘L’he tlistal two thirds of the f i f t h  lumbar, and almost tlie entire 
fiidst SRCYUI vertebya ape tlrstroyrtl ant1 resopbed. The ~eni i iants  
a1.e sli111i together, ant1 what is left of the f i f t h  lninhnr vertebra 

Fig. 8. 

has slid forward for about 1 cm over the remainder of the first 
sacral one, so as to  form a bayonet-curve on the spinal canal. 
“lie stlnctnral design of the posterior part of the fifth Ininbar 
r e ~ t e b r a  j s  blnrred. In  front of the sacrnni lies a shadow aboiit 
4 cni broad (abscess). 

The patielit is a t  present lying in plaster bed. 

Cotli the history and the roentgenological pictiwe place i t  
heyolit1 doubt that tlie case is oiir of tuberculous xpondylitis, 

I8* 
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with secondary forwards dislocation of the fifth lnmbai. 
vertebra. 

I n  cases of tuberculous spondylitis with secondary disloca- 
tion it is often possible, as in some of the cases here reported, 
to obtain a support for the cliagnosis of spondylitis fi*orn the 
character of the destruction, the blurred and ill defined 
boundaries of the latter, and the strong atrophy of the vertebixl. 
I n  the fatel, stages, when the process of destruction has ceased. 
and its boundaries have become more sharply defined, and 
perhaps sclerotic, and when the clesign and calcareous structure 
of the bones have come to stand out  more clearly, the roentgeno- 
logical picture will probably resemble still more that  of the 
ordinary, t rue spondylolisthesis, especially in cases where the 
destruction has not been very great. An instance of this is also 
the following case, in which a simultaneons forward dislocation 
of the fourth and fifth lumbar vertebra? in relation to the ones 
below them has taken place owing to fuberculons destruction 
principally of their arcual portions. 

Case VII.-Journal no. 1055/32. Male.-The patient was 
born in 1875. There was no hereditary tendency or probably 
preceding exposure to  tuberculosis. I n  the fall of 1931, when 
he was thirty-five years old, he fell by slipping on a stone, and 
hnrt  his left hip. He  had difficulty in getting np, but managed 
to walk home slowly. I n  the evening, the place where he had 
hnrt  himself became swollen, but the next clay the pain was 
less, and he was able to get about, though with difficulty. As 
he was not yet well af ter  four days, and the swelling had not 
disappeared, he went to a doctor, who made an  incision, at 
which a quantity of >>dark blootl and puscc came out. After that  
he was looked after by a nurse at honie ; but as, by Jnly 1932, 
there was still no healing, he was admitted into a hospital. He 
had then for a considerable time-perhaps already before this 
accident-had a feeling of stiffness in  the lower par t  of his 
back. He was able to walk about, but did only small bits of light 
work. At the hospital, a large accnniulation of pus was 
evacuated. This was supposed to  originate froin a focus near 



the left iliosac~*wl joiit, wliivli -\\-as coiisquently scraped out. 
Still, the wound I.efiisetl to heal, ant1 eventually he was adiiiitted 
into the w a x t  ;I 1 si111ii I oriiiiii ;it I%pelvil;eii. 

Condittion in 19.32 ( ( b t  tlic (rye of f i f ty-fozw): The patient is 
pale and thin. In the left glnteal region tliere is a curved 
cicatrix, esteii(1iiig froill the greater troclianter to  the iiieclial 

Fig. 9. 

line. i i i i ( 1  in this cicuiris a i ~  several siiialler and, a t  the liigliest 
point, oiie l a i y y i 2  fistulaid o~~rii i i ig.  all  of  the appeaiwiw charac- 
teristic f o r  tiibtwwloiis fistiilir. At bo”t% sides of the cicatrix 
are a niiiiibei. of siiiiilar ol)eiiings aiitl 11’s after such, aiicl after 
ilicisions. At tlir bottoiii of the largest fistula, the probe 
eiicoiiiitws cleniidecl bone. Eelow ant1 solnewhat lateyallg from 
the left niltwioi. supeiioy iliac spine tliere is a diffusely 
iiifilti.atec1, noii-flucti~~~tinji  infiltmtioii as large a s  ill1 open 
1iand. fi.onl \\-liich, \vhei~ it was piiiicturetl a t  the hospital, there 
issued piis >)of a tuberculous appearance<<. The lumbar spine is 



rigid, and on palpation the saci*u~ii is felt staiidiiig out dorsally 
from it, with a slight leclge above. No symptoms from either 
the iliosaciaal or the hip-joints. 

Roentgen exanzinatioi~ (Fig. 9) : I n  the lateral projection, 
tlie posterior inferior angle of the fourth lumbar vertebra 
appears to lie 1.5 cm anteriorly from the posterior superior 
angle of the fifth one. The shape of the fourth luiiibar vertebra 
departs from the noi-nial therein tltat its posterior part is 
narrower t i m i  ordinarily, its inferioi; sui>fuce denser than usual. 
and its contour lacking in sharpness. In the posterior inferior 
angle of the bone is seen an  irregulaiy contoured area of tle- 
struction the size of a pea. The intervertebral foramen between 
the fourth and fifth lunibar vei>tebra? is siiialler than iioi*mally, 
and its delimitation irregular in them both. The desigii of the 
posterior par t  of these vertebiw is blurred. The body of the 
fifth lumbar vertebra is 011 the whole denser in its design than 
noi*mally, and the intervertebral space that separates it froin 
the fourth only a couple of niilliiiieters wide. The cleniarcation 
from the intervertebral space is lacking in sbarpness. I n  the 
anterior contour of the bone there is a defectuosity as large as 
a pea, below this a n  osteophyte about 1 em long, and below this 
again a rather clearly defined attrition hollow, 0.3 ciii deep, 
in the body of the vertebra. Anteriorly from the latter there 
is a dense calcareous shadow the size of a plum (calcified 
abscess). The line of cleniarcution below the posteiioia part of 
tlie vertebra is sharp, ant1 shows distiiict signs of wear on tlie 
bone. The same is the case \\-it11 the corresponding upper line of 
demarcation of the first sacral vertebra. Also the fifth lunibar 
vertebra has  slid forward in iselation to the first sacral oiie, 
for a t  distance of about 0.3 cm.--'ln the saciwn, close to the left 
iliosacral joint, there is a clearly defined defectuosity, tlir 
result of an operation. The marginal zone close to the joint is 
of a greater density both in the sacruin and the iliuiii. 

Case VIIl.-Journal no. 1020/32. Female.-The patient 'was 
born in 1916. There is no hereditary disposition to tuberculosis ; 
she had always been well hitherto ; there is no history of trauma. 
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For the last three years any  pliysical effort caused her a feeling 
of pain in tlie siiiall of her back, and during the last  few rnontlis 
these pains had heconie coiisiderably worse. 

Condition in 1%?2 (at the age of sixteen): There is a slight 
kypliosis of the thoracic spine. Tlie lumbar lordosis is 
considerable, ant1 a t  i ts  farthest downward point changes 
sharply into il nioderate gibbiis corresponding to the fifth 

Fig. 10. 

lumbar arid first sacral vertebr:e. There is a rather pronounced 
teiiileriiess to percussion over the spiiious processes of both of 
these, as well as to axial inipact. Tlie lowest ribs are  only a 
couple of centimeters above the iliac crest. Tuberculin test nega- 
tive (3fantoiis. 1 iiigi*.). 

Roentgcn escinzinntio,i (Rpcciulist’s w p o r t )  : >>The fifth 
lumbar vel.te.bI.il is displaced forward in relation to tlie first 
sacral one for the whole length of a vertebral body, and the 
posterior inferior angle of the fifth luinhar touches the anterior 
part of tlie first sac in l  vertebra. The inferior portion of the fifth 
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lumbar. and the superior portion of the first sacral vertebra are  
worn, and the contour of their cortices defective.<< 

On the strength of the last named circunistance, the roentgen 
specialist was of the opiiiion that the case must be diagnosed 
as one of titberculous spondylitis with seconclary spondylisthesis. 
This wonld hardly agree with the actual facts, however. It has 
already been mentioned above tha t  worn and defective contoiirs 
of the q r t i c e s  are  a iioriiial feature of the picture of sponclyl- 
olisthesis. Besides, the negative tuberculin test speaks decidedly 
against tuberculous spondylitis. The clenching circumstance, 
however, is that  in  the 1-oentgenogram taken in lateral pi-ojec- 
tion (Fig. 10) there is distinctly seen, beside the changes 
mentioned above, a fissure in the arcnal portion of the fifth 
lumbar vertebra (sponclylolysis). This fissitre is seen even more 
distinctly in a roentgenogram taken in obliqne projection, which 
is not reproduced here. 

Case IS.-Journal no. 1019/32. Female.-The patient \\-as 
horn in 1910. I n  1927 she had pleurisy. During a pregnancy in 
1929 she began to have pains in the srnali of her back. There was 
no trauma. The pain manifested itself specially whenever she 
woulcl rise froni a sitting posture, and 011 attempt at any 
physical effort. This tronble afterwaids came again from time 
to time. I n  May, 1932, she stnmbled. and in falling hurt  her 
Imck. From that time, thp pain in 11ei. back became \voiw 1 Iiuu 
Ijefore, soinetiiiies i~:~(li:itiiig tlowi into the left leg. 

Conditio)i i i i  193.2 ( ( i t  the -cigc of tzcciit!/-tiro): There is 
pronounced Innibar lordosis, v-hicli distally bends sharply over 
into a slight gibbiis corresponding to the fifth lnmbar and first  
sacral vertebm. Below the fifth liunhar \-ei.telwa one feels on 
palpation the snpei.io~ siirface of the sacriini forming a small 
ledge. The thoracic kyphosis is only slightly proiiouncecl. There 
is no tenderness. The mobility of the back is unimpaired, except 
in the most distal part  of the lnmbar region. 

Roentyen emiknc i t ion  (Rcpwt  of the coimzitting roent- 
genologist) : >>The jnterarticnlar fibro-cartilage between the fifth 
lumbar and first saci-a1 ver tehw has disappeared as the resiilt 



of pressure, and  the opposiiig coiitoiiix of tlie bodies of tlie two 
\ e r t r b w  are  worn tlo1v11, so that the snperior outline of the 
first sacral wi+tebra in lateral projection seeiiis to  form almost 
a half-circle, and the posterior par t  of the fifth lumbar vertebra 
is reduced almost to two tliii*tls of its normal height. The f i f t h  

Fig. 11. 

luiiibar vertebra has heconit. clis1)lacetl fonvai~tl ,  in relation to 
the first sacral oiie, for  a t  distance c~oi.~~esljoiitlinji to aboiit half 

For the same reasoiis a s  in  tlie foregoing case, the roriit- 
gellologist iii this oiir \vus inclined to diagnose the condition 
as tuberculous spniitlyli tis with secondary spt’oii~lSlolistlienis. 
This tliagiiosis is iiiidoiibttdly iwng. The destruction in  the 

of ii ~ r ~ t ~ b r i ~ ’ s  ~-itlth.ct 
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upper part of the first sitci’al vertebra, resulting in the half- 
circular contoiii*, is no greater than what is very often observed 
in spondylolisthesis, ancl there is absoliitely none of the 
vagueness and i r iqu la r i ty  distiiictive of tuberculous destruc- 
tion. As a matter of fact, the fifth lumbar vertebra is not 
destroyed at all, or  at least only to a very slight extent. Its 
contour is clean and smooth everywhere. Its low posterior par t  
-wedge-shaped, with the point in dorsal direction-is within 
the possibilities of variation for this extremely variable vetebra, 
and is, in fact, a forni often foillid, precisely in spondyl- 
olisthesis ; in many instances-just like h e r e i n  conliexion 
with a narrow arch, whose attachenient to the body of the 
vertebra is situated high up on the latter. I n  the pi*esent case, 
also the sagittal dianietev of the vertebra is smaller than nor- 
mally-in the roentgenogram about 0.5 cni. smaller than that  
of the first sacral vertebra ; and in the picture in sagittal p o -  
jection one sees, a s  ofteii in cases of spondylolisthesis, a 
posterior spiiia bifida on the latter. Finally, one observes, both 
in the lateral view (Fig. 11) and in pictui-es taken in oblique 
projection, a n  irregular zone of rarefaction, almost 0,s em wide, 
in the interarticular portion of the bone (spondylolysis) . I n  the 
sagittal view there can be seen a fissure also in  the transverse 
process. The cori*ect diagnosis is undoubtedly true spondylo- 
listhesis. 

That the clecisioii between sponclylolisthesis and spondylitis 
with secondary dislocation is not always easy seems to be 
illustrated by the following case, mhicli has already been 
published by Bjoerkroth, of the Orthopedic Clinic of Gothen- 
burg1) 

Case X.--The patient was a man, born in 1909, who, a t  the 
age of eighteen was ill for six weeks, with symptonis of 
polyarthritis. I n  the following rear  he fell from a i*oof, a di- 
stance of seven or eight metres to the ground and hurt his back. 
He was unable to yise, but got better (free froni symptoms?) 
in rather short time. Eight months aftel., he began to feel some 

‘1 Laekaretidningen 1932, no. 23, p. 625. 



pains in the loiver part of his back. One day, in lifting a heavy 
load, he got such a pain in liis back that  lie had to take to his 
bed. h doctor who was called in now ascertained hydropleurisy, 
and had him removed to it hospital. There i t  was decided that  
he was suffering fporii liinibosacral spondylitis, and for this 
he was sent to a hospital for siirgicsal tuberculosis cases, where 

he reiiiained for abont eighteen iiiont&s, after which time he was 
discliarged, with liis lumbar spine rigid, but otherwise free from 
symptoms. Some time after, lie applied for at pension, on which 
account he was sent to the Cotlienburg Orthopedic Clinic for 
examination. The opiiiion of the clinic was tliat there was no 
spondylitis, but that  the case was one of spondylolisthesis. The 
existence of the la t ter  condition had already been observed be- 
fore, but had been judged to be secondary to the sponclylitis. 
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In iiiy opinion, the roentgenogranis taken of this patient in 
the various institutions-the best of the lateral views is repro- 
duced 11ei~e as Fig. l?--clo not enable m e  to for111 a clefinile 
itlea as to whether the case is one of spondylolistlirsis or syon- 
tlylitis. The superior surface of the fiyst sacral vertebra shows 
destructions of the latter, with bliiiwcl coatoiirs; and in the 
niiddle of the inferior surface of the fifth luiiibar vertebra there 
is a erescmt-shaped clesiiwctioii fillly the size of a pea, and 
clorsally from this a sonlevhat siiiallPr, siiiiilar one, both 
vagiiely oulinecl. They are perhaps riot large enough to  serve as 
basis for a t  positive cliagiiosis of spondylitis ; on the otlieis l i i l i i d ,  

they are larger-specially those of the inferior surface of the 
fifth lumbar-than is iisually seen in spoiid~lolistliesis ; ant1 
there are positively established cases o f  lunibosacral spo~idylitis 
in which the destiwtion of the opposed surfaces lias iiot been 
i n   an^- way iiio1.e extensive than here. Fui*tliemiore, i t  iiiiist iiot 
be ovei~1ool;ecl that  tlie contoui. of the psoo”s in the sagittal 
pictures taken in a n  earlier stage of the disease presents an  
iipl,earnnce which 1iial;es one snspect a n  abscess of the latter, 
witliout being so \\-uvy, l io~ve~er ,  as to ivarrant one in nialting 
a positive diagnosis to that effect. L”inally, heye is  iio sigii of 
spondylolysis to be detected in any of the pictnres, but, oil the 
other liaiid nothing, eithei:, in the O S R ~ O U H  desigii of tlie arch 
of the fifth luiiibar vertebra, so different from that  of the others 
a s  to justify oiie in siipposiiig any destruction of tlie latter. 
Features t h a t  iiiiglit point to sponclvlolisthesis are the wedge- 
uliapecl fifth lilliib:~r vertebra with i ts  C ~ O I W ~ ~ ~ S  directed apea, 
iIlid the narroiv posttviop portion of tlie latter, with its attach- 
iwn t  to the re~t r \wal  hotly so high lip, ;is well as a posterior 
.;piiia bifida 011 the first  saci’al vertebra. In iiiy opiiiion, it is  
iiiipossible in this case, on the basis of the iiiixterial I have 
lia(1 occiisioil to etntly, to t ake  a definite stand for oiie diagnosis 
01’ the other, of the two here discussed. 

I n  1888, l i r ~ w ~ i  ig clesc*ribecl tlivee cases of changes ill the 
IlililbOVdcl~a~ region. which clinically iiinnifested themselves as 
sl~oncl~lolisthesis a t  the staiiie time as there ivas a positive 



cliiiical tliagiiosi.: of tahes. The cases were observed onlj- 
clinically, but there n-as dislocation i i i  the luuihosacral region. 
with palpable forward dis1)laceiiieiit of tlie fifth lumbar vertebra 
and tlie characteristic sinking of the tlioras tlou nward into the 
I’elvis, wit11 iwultiiig transverse folding of the skin on tlie 
:ibdoiiieii and hack. K r o o i  iy believes theni to be instances of arclt 
fracture in tabetic subjects, dne to soiiie slight trauma ant1 
iiiatlr possible by an iiicreased fragility of the yosterioy pa1.t 
of the vertebiw as resnlt of tlie tabes. It is a question whether 
the originating caiwe might not be sought ac: well, o r  even 
rather, in  destructive processes at the saiiie points as in tlir 
cases of tnberciiloiis spondylitis tlescrihed in the foi.egoing, ant1 
l)erliaps also in the intervei+4wal joints of the vei+A)r;r 
iiivolvetl. 

Rcisricr has reportetl his observation of n patliologic3al 
1)icatnre msenihliiig spoiitl!-lolistliesis. in which the condition Iiatl 
arisen tlii.ongli uietastases froiii a cancel8 of the prostate to both 
interariicnlar portions of a vertebra. 

In 1926, Breitlrccndci- described a case of >)indubitable 
tabetic arthropath-j-cc of the lumbar spine, with considerable 
tlestiwctioiis, defovrnatioirs and sclerosis of the second to fifth 
lumbar vertebrz, and lateral clisplaceiiieiit toward tlie left, for 
aliiiost the entire width of a vertebral body, of the third lumbar 
and the part of the spine above it. Besides, the third lumbar 
vertebra had siiffered a n  inclination tlo\vi~\varcl, so tliat i ts  
transverse axis formed an angle with the transverse axes of tlie 
vertebr:c above and helow it .  The principal dislocation had 
here talmi place side\vags ; there was 110 noticeable displaceiiient 
in sagittal direction. 

Accoidiiig to TI’. LWiirllet~, sideways displacement of a ver- 
tebi*:;l is soiiietinies olwrveil in cases of prononiicetl scoliosic: 
in sithjects of advancetl age. He ternis this : >>Drehgleitenct (ro- 
ta1.y displacement), wishing thereby to indicate that  it is R 

qnestioii not imwl> of lateral displacement, bnt also, at the 
saiiie time, of a toi+sion. Fcnh-nrr. \vho has niade ohservations 
t o  tlw s;inie t+’frct, is  of the ul)inion that  ti*aiiiiia play.: mi i i i i -  

p o h n t  par t  in cases of this cllnri1cter. In iiiost of J1 ucllrr’s 
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cases there is no nieiition of trauma. Feiikner speaks of these 
sideways dislocations a s  >>tiwe sponclylolisthesiscc, to  which 
especially Xchmod and Junghan s take exception, maintaining 
that >>Wirbelverschiebung~ (vertebral displacement) would be a 

Fig. 13. 

correcter term. TV. Muet lcr  point out that for such a sideways 
displacement to occur it is not necessary that there should have 
been any destruction of bone, but niei.ely that the power of the 
intervertebral fibro-cartilage to  hold the vertebra j n  place 
should have been lessened. The intervertebral joints do not, 
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even when conipletely uninjured. preseiit ally considerable 
Iiindeiance to the tlisplaceiuent. 

A case of sideways displacement of a vevtebm solely as the 
result of a trauma is described by Braitsford. The displaced bone 

Fig. 14. 

was the first lumbar, wliicli, ilftei. a fracture due to fall with 
it motor-cycle, was found clisplacecl lateisally for a distance of 
nearly the width of a vertebral body. A similar case is described 
by Havttung. 

It will be readily untlei.stoocl-aiicl is also incidentally point- 
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ed out by Sciimoi.2 aiitl ,Izor!ihtr/~/is-tliat not only trauiiias and 
tabetic cliaiiges can ciiuse a greater or lesser sideways displace- 
ment of vertebrae, but that  sucli clisplacwiieiit can be caused 
also by destructions clue to septic oxteomyelitis, tuberculosis 
and tuiuors. 111 tube~culosis, the feal lire is certainly not unusual. 
Figs. 13, 14 aiicl 16 M-ill serve to illustrate the roentgen- 

rig. 15. 

ological aspect of wine such cases, without it being 1iecessni.y 
to enter into ax descriptioii which \voulcl liardly be of any  par- 
ticnlai* interest here. IVliat is of great iiiiportance in cases of 
this nature is-as i_\'ch?~~orl ant1 , l u ~ ~ ~ t u ~ z ~ z s  point out-a correct 
estimate of the greater or lesser Imwiiig which ail eventual 
trauma may have had on the clcvelopiiieiit of the deformity ; 
as the fact of a 1,recetliiig ti>auiiia is often made use of by the 
patient to substantiate a snbsrqueiit claim for dauiages. 

W u i ~ Z r w 7 ~  and K o w t A y  have described, in 1930, a case of 



a girl eight years and six ruontha old. in which the rorntgeno- 
gram showed a clislocatioii hack~varcln and do~vnmards of the 
fifth lumbar vertebra so great that  this bone lay for  almost 
its entire length along the posterior snrfaw of the upper par t  
of the sacrum. Besides, the fifth lumlma RIS deformed, having 
very nearlr the shape of half a sphere, with its convexity direc- 
ted toward the posterior surface of the sacmm (Fig. 16).  

Fig. IG. 
(after Waindrnch and Koretzkf). 

Clinically, there had already a t  the birth of the child been 
observed an outward bulge, at large as a plnin, in  the lumbar 
i.egion, and this had increased soniewhat in size as she grew 
older. Wliat caused the parents to have her medically examined 
was that  she complained o f  pains in  the Ininbar region after 
any kind of physical effort. The esaniination showTed a 
considerable disproportioii between the length of her trunk and 
lower extremities. Ti1 upright position, the tipper par t  of her 
body was bent somewhat backwards, and seemed to he siink 
slightly into the pelvis. There was  a distinct backwartl pro- 

19 
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minence of the upper par t  of the lumbar region of her back, in 
the shape of ;t‘ small, irrednctible bulge, slightly tender to pres- 
sure. Above this was a depression, which gradually continued 
into a more pronounced lumbar lordosis. The inclination of the 
pelvis was less than normal, and the thorax so fa r  down that  
the two lower ribs reached down in the pelvis. The mobility in  
the lumbar region was much restricted, specially the flexion 
forwar&. The clinical picture thus reminds one strongly of 
spondylolisthesis, what is perhaps not so surprising, either, a s  
the symptomatic picture of that  condition is determined pri- 
marily by the dislocation in  vertical direction, that  is, by the 
shortening of the trunk and spine, and only secondarily by the 
displacement of the vertebra sagittally. With regard to  this  
case-which, so far as I have been able to find, is the only one 
of its kind described-the authors believe it to  be of congenital 
origin, belonging to the group of vitia prinace forntationis, 
resulting, in this case, from a peculiarity of the connexion be- 
tween soft and osseous par ts  of the lnmbosacral re,’ won. 

Another form of backward dislocation of vertebrae has been 
described by Mosenthal ancl Jzcnglmnns. In Mosenthal’s case, 
the dislocated vertebra was the first lumbar one; in six of 
,Junghanns’ seven cases it was the second, in one the f imt  
lumbar vertebra that  had been clislocated. As Junghnrnns, in  h i s  
nine series of researches, has examined the backs of 110 less than 
10.000 subjects, such cases of dislocation in a posterior clirection 
must be very rare. At  any rate i t  can, so far as the published 
details enable one to judge, have been a niatter of only very 
slight displacement. I n  every instance the intervertebral space 
underneath the dislocated bone had become diminished, and the  
edges of the opposed vertebrz sclerosed. I n  several of the cases, 
roentgenological examination showed subluxation of the inter- 
vertebral joints involved. As explanation of this backward move- 
ment, Junghanns  suggests two possibilities. Either some trauma 
or destructive process may have led to deterioration of t h e  
intervertebral fibro-cartilage, thereby causing a n  approachment 
between the two vertebrz resulting in subluxation of the inter- 
vertebral joints and backward dislocation of the upper one of 



the t\vo ; or else some trauma may have causecl a 'tearing asunder 
of the capsules and ligaments of the intervertebral joints, 
resulting in a slackness or  slipping of one of the la t te r ;  as a 
result of the consequent irregular movements the intervertebral 
fibro-cartilage has then been grouiitl to pieces ; and this, together 
with the subluxation, has made possible tlie dislocation, back- 
ward, of the bone. Tlie fact that in one of his cases there a re  
signs of an  injury also to the body of the vertebra in question, 
seems to Jtcnghanns to  point to the former of these two theories 
as the most likely one. 

Schnioi-1 and Jzcnghanns raise the question of a special 
tendency to backward dislocation in the upper part of the lunbar 
region. They argue that on account of the backward and down- 
ward direction of tlie articular processes in the infe%ior thoracic 
and superior lumbar iaegion a vertebra there must slide back- 
wards a t  the same time as  clownwards if the intervertebral 
fibro-cartilage is destroyed. 

Also TV. Mzccller has made observations concerning clisloca- 
tion of rer tebrz  in  a posterior direction, in two cases even 
involving sereral (at  least three), which then formed like steps, 
one above the other. The greatest displacement mas about 1 em. 
I n  one of these cases there was a history of trauma, in the 
other not. Also Mziello- belieiTes the cause to be degeneration of 
the intervertebral fibro-cartilage and subluxation of the inter- 
vertebral joints, togeflier with increased lumbar lordosis. 

I have myself had occasion to  observe a case o f  this clisloca- 
tion in  connexion with sponclylitis of the lumbosacral region. 

Case XI.-Journal no. 1027/32. Male.-The patient was born 
in 1901. There was a family history of tuberculosis. After a 
riding accident in 1924 he got osteitis of the pubic bone, which, 
on pathoanatomical examination proved to be of tuberculous 
nature. Neither a t  that  time nor in 1926, when his spine was 
again men tgen-examined, did he complain of any trouble with 
his back. In  1931 he had a pain there for three or four days, 
after carrying some heavy sacks, and from then on those pains 
would return.every month or two, but lasting, on each occasion, 
at most four or f?ve days. Roentgenograms taken in 1931 showed 

19* 



a diminished intervertebral space between the twelfth thoracic 
and first lumbar vertebraE, and in  the side view, in the upper 
par t  of the latter, a vaguely delimited rarefaction, the size of a 
hazelnut, with a denser spot as large a s  a millet seed (a 
sequestrum ?) in  the eeiitw. A special roentgeiiograni of the 
lumbosacral region was not talreii a t  tlie time, and in  the exist- 
ing pictures there are no particular changes to be observed there, 
except that  perhaps the intervertebral space between the fifth 
lumbar aiid first  sacral vertebm is narrowei* than noimallg. 
He was now kept immobilised in  bed for a couple of nioiiths, 
under the diagnosis of tuberculous sponclylitis of the thoracic 
spine, whereupon he, in January 1932, was fitted with a plaster 
jacket. From then on lie remained free from symptoms until the 
end of October, of tlie same year, when he stumbled over a mg 
and fell; and from that  time the pains in his back became 
steadily wo~se ,  aiid fiiially becanie so intense that lie conld not 
move in bed without crying ont  aloud, and could lie only on 
his right side, with his legs drawn up. 

Condition in Nov. 1932 (at  the age of tlii?.tg-onr) : l)iiiaing 
the first days after his admission into the hospital, the patient 
could lie only on his right side, with liis legs drawn up, and 
every attempt to turn him or esariiiiie liim more closely wonld 
diaaw froin him cries and complaints of pain in  liis bark, and 
a convulsive jerking up of his legs. The patellar reflexes were 
inci-eased, the plantar ones normal, and there were signs of 
stiffness of the neck. The lumbar puncture showed a pressure of 
300 (under narcosis), but the fluid was iioriiial as to albumen 
and cells. Wassermann’s reaction was negative both in the 
blood and the spinal fluid. I n  the course of a week, the pains 
and >>cramp< gradually grew less, and lie now presented, from 
the lower par t  of tlie thoracic region down to  the sacrum, a 
ridgidly fixed back, with much diminished lumbar lordosis and 
the spinous process of the first lumbar vertebra somewhat pro- 
jecting. Otherwise there was no deformity of the spine. Tliei*e 
was no tenderiiess of the back anywhere, and he could turn 
about in  bed without pain, though with some difficulty. 

Roentgen examination: In the side view could be seen, in  
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the upper par t  of the first lumbar vertebra, a crescent- 
shaped destruction extending almost to the middle of the 
vertebral body mid siirrouncleil by a sclerotic zone. Oppo- 
site this, there was a slight rarefaction in the bone of the 
twelfth thoracic. The superior surface of tlie first lninbar ~ 7 a s  
on the \vl-hole somewhat ii~regnlar.-The structural design of the 
fifth lnmbar and first sacral vei8tehr:r mas denser tliaii nornially 

Fig. 15. 

(Fig. 1s). The inferior surface of the f o r ~ i ~ e ~ ,  and the 
uuperior one of the latter were destroyed to  a depth of some 
inilliinetres, and had sunk tow-artl each other. I n  the side view. 
both the anterior and tlie posterior mai-gins of the body of the 
fifth lumbar lie 0.3 c a m  farther back than the corresponding 
maygins of the first sacral. The design of the fifth lunibar 
vertebra, as well as that of the fourth one, is blurred. I n  the 
ventrodorsal yiew, this blur is is niore prononnrecl in the right 
half of the arch than in the left. 

I would not vnitiire any positive opinion as to whether J m g -  
h u u j / s '  niit l  I17. dlucl lc ,  ' Y  e ~ ~ ) I a ~ i a t i o ~ i  of a vertrl)i.a's tlislocatioii 
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in posterior direction holds good also in this case. On the other 
hand, I cannot suggest any other. It only seems that, if their 
explanation were correct, the condition would be observed more 
frequently in cases of spondylitis, seeing that the preliminary 
condition-that of the destroyed intervertebral fibro-cartilage- 

Fig. 18. 

is present so relatively often. It is, of course, also possible that 
such a displacement backwards actually occurs in those cases, 
but of considerably lesser extent, and so slight that it is 
not noticed in the roentgenological picture. I n  looking over some 
hundred of roentgenograms of spondylitis cases from the sana- 
torium here, I have in several of them observed a slight back- 
ward dislocation of the upper, and in fewer instances of the 
lower, of two vertebrae that had sunk together; but in no 
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instance except the one described above did this displacement 
aiiiount to more than a few millimetres. It may also be said 
that  in the present case the dislocation might just as well-or 
should perhaps rather-have taken place in a n  anterior direc- 
tion, when once a subluxation of the intervertebral joints had 
occurred. Why this has not been the case, I am not at present 
prepared to say. Perhaps it is due to the position of the articular 
processes. The case is still under observation ; the  explanation 
may possibly be found at some future day. 

For  the sake of completeness I would add that  also the frac- 
ture of a vertebra may cause dislocation in  a posterior direction, 
a s  shown by a roentgenogram of such a case (Fig. lS) ,  i n  
which earlier pictures clearly revealed fracture in  the arch of 
the dislocated bone. 

As regards the treatment of spondylolisthesis, opinion is divi- 
ded between two essentially different methods-conservative 
treatment with jacket and operative fixation. The effect 
of the former I certainly consider to be very slight; by many 
it is regarded as wholly ineffective, a t  least in the case of any 
individual compelled to do actual physical work. As for opera- 
tive fixation, the method by far  most commonly employed seems 
to be the one indicated by Albee,-the insertion of af bridge of 
bone into the spinal processes. It is evident that  a n  operation 
of this kind cannot, even in the best case, have any directly 
hindering effect on the motion of the sliding vertebra, for the 
simple reason that  it renders immovable only the posterior par t  
of the latter, which does not take any par t  in  the sliding. The 
most that  can be obtained is that  a par t  of the body weight 
which bears on the moving bone and helps to push it along be- 
comes transferred, via the bridge, to the portion of the spine 
further down. This would seem to be the explanation of the good 
results that  have undoubtedly in a great many cases been ob- 
tained (IastingIy?) by the use of Albee's method. 

As a means of immobilising also the sliding par t  of the vertebra, 
Robert Hansom has proposed a method of operation1) which, 

') Congress of the Northel-n Orthopedic dssociation 1932. 
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besides fixation of the spinal process by Slbee’s method, iii- 
eludes arthrodesis of the superior intervertebral joint-whose 
ventral joint-end belongs, of course, to the moving part-, and, 
for additional stiffening, the fixation of that  joint by the inser- 
tion above it, underneath the periostium of the arch, from 
which the cortical layer has been removed, of a thin lamina of 
bone, with its periostium, from the tibia. In a ca,w operated on by 
this method the result is still very good six months after the 
operation. It is hardly necessary to add that  I do not pretend 
to judge of the practical usefulness of >he method from this 
one, solitary case, of which the after-observation has yet been 
all too short to be sufficient. I n  this case, the arthrodesis and 
the extra-articular fixation were made only on one side; in 
cases \diere it is seems advisable for the sake of greater 
security it may, of course, with equal facility be made 
bilaterally A similar idea was conceived, in 1927, by Mouchet 
wizd Roecleixr, but I do not know whether it was ever by them 
caryied out in actual practice. Also arthrodesis alone, after the 
method indicated by Hibbs,  has of course been employed in  
cases of spoiiclylolisthesis. Rober t  IIwzso1z’s method may be 
said to  be a coinbinatioii of Hibb’s and dlbce’s, with the ad- 
dition of a further strengthenniiig by means of the bone trans- 
plantation above the arch. 

For  the operative trea-tment of the conditions resembling 
spoiiclylolisthesis no general plan can be laid down ; where oper- 
ation seems indicated, the method must be chosen with due 
wgard to th6 special circumstances and features of the indi- 
vidiial case. 

ZUSAMMENFASSUNG 

Der l’erfasser hebt die mangelhaf te Begriffsbestimmung des 
Nanien Spondylolisthesis hervor, da viele darunter ein Vorwarts- 
gleiten der Wirbelsaule im Verhaltnis xum 0s sacrum (event. 
im Verhaltnis zum 5ten Luinbalwirbel) durch eine bestiminte 
Veranderung iin Iiiterarticularteil des betroffenen Wirbels ver- 
schuldet, Spondylolysis geiiannt ( Bechte Spondylolisthesis, Neu- 
gebauercc ) verstehen, wahrend andere mit Clem Namen Spoiidyl- 
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olisthesis riele rerschieclene Zristiinrle die 11111’ dies geiiiein liabeu 
das eine T’eimhiebung zwisclien zwei \~\T-irbelabsclinitteii statt- 
gefundeii hat, gleicligiiltig nacli i~elclier Seite die T’erscliiebung 
stattgefunclen hat, nnd \ras (lie Ursache wai?, benennen. Der Ver- 
fasser ber i ih~t  liiemuf (lie allgemeinen Theorjen iiber (lie Ur- 
saclien der Spondq-101) sis niicl besprjcllt liieranf die I‘erscliitl- 
bungen der Wirbeln nach rorne clurcli verschiedene Ursaclieii 
ohlie Spondylolysis ehenso wie \‘ersc.hiebmigen seitwarts iincl 
nach liiiiteii rnit besondereni 1Iinblic.l; auf  die Zustande \TO die 
T‘erschiebiingen tuberknl6sen Zeixtiirniigeli ini Wirbelbogen 
zuznschreiben sintl. Er erinnert c laki  an tlen 1-011 H e r / y o t t  im 
Jalire 1S‘iS eingefiilirten Repiff  RpondilZixuicc nnd (lessen Zn- 
sammenhang rnit Spontl?-lolistlirsis. Er hebt die differential- 
diagnostische Becleutiing zwisclien tlen wrengten Intervertebral- 
riiiiineii und (lei. I~nochentlestrul~tioli tler eiiiander gegeniiber- 
liepiiden Wirbelflaelien hervor iind bespricht einige Fallen teils 
von Rpondj litis niit seliiindRwi8 \‘eiwliiehung teils ~ o n  echter 
Spont lglol is t~i~sis~ wo aher die roi*lmiidene I~noclienzei.stornng 
z11r H pon dy1 it i sdi a p i  ose An1 a qs fin h. 

L’auteur signale l’eniploi incertain dn mot spoiidylolistliesis, 
en ce q u e  quelqnes uns colnprennent par 1R i in glissement ante- 
i4enr cle la coloiine rertCbrale par rapport a i l  sacrum ( h e n -  
tuellenieiit par rapport a11 L5) cans6 par iin certain changement 
dans la partie interaiG3culaire de la rert6bre glissante? appeli! 
sponclplolyse (>)vCrital)le spo~ii l~lol is t l ies i~,  Nengebaueix ) , tan- 
dis que d’autres, par ce lion1 tle syondylolistliesis, d6signent cli- 
veys 6tats diffCrentq qui n’ont tle roi1ini111i que ceci, qii’iin glisse- 
nient entre deus sections de la coloiine rert6brale a eu lieu, 
quelle que soit la  direction - 011 la cause - dn glisseinent. 
Ensiiite l’aiitew s ’oc~~ ipe  tles th6ories vonrantes snr les cawes 
de la spondylolywe ; pnis il nientioiine les glissements ant6rieurs 
tles vert6bres tliis B iles causes clifferentes sans spontlylolq-se, 
e t  aussi des glisseinrnts lat6rans et postCrieurs, en faisant 
reniarqner les CRS ob 1e filisseriient est clii B des destriictions 
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tuberculeuses de 1’mc vertebral. I1 rappelle h. cette occasion l a  
dCfinition de spondylizema doiinbe par Herrgott en 1877 et ses 
rapports avec la spondylolisthes. I1 fait valoir l’importance pour 
le diagnostic diffbrentiel de I’affaissement de l’espace interver- 
tebral entre des surfaces vertkbrales adjacentes, et de la de- 
struction de 1’0s de celles-ci, et dbcrit quelques cas, t?n partie de 
spondylite avec glissement secondaire, en partie de veritable 
spondylolisthesis, oh une destruction pr6-existante a amen6 le 
diagnostic de la spondylite. 

SUMMARY 

The author begins by speaking of the looseness which reigns 
with regard to the definition of the term spondylolisthesis, which 
by some writers is reserved as expression for the forward disloca- 
tion of the spinal column in relation to the sacrum or the fifth 
lumbar vertebra, due to a certain, definite chang-spondyloly- 
sis-in the interarticular portion of the sliding bone (Neugebau- 
er’s >>true spondylolisthesiscc), while others use it as label for 
any number of different conditions which have in  common only 
the fact that a dislocation has taken place between two portions 
of the spinal column, irrespective of the point of its occurrence 
and the cause from which it has arisen. He then touches on the 
various theories concerning the causes of spondylolysis, and 
goes on to speak of such forward dislocations of vertebrze as 
take place, from different causes, without any existing spon- 
dylolysis, as well as of dislocations in a lateral or posterior direc- 
tian, with special mention of those conditions in which the slid- 
ing movement is due to tuberculous destructions of the vertebral 
arch. I n  that connexion, he calls attention particularly to the 
condition for which Herrgott, in 1877, coined the term: spondyl- 
izema, and discusses its relation to spondylolisthesis. He lays 
stress on the importance, as an indicator for the differential 
diagnosis, of a diminished interspace between the two vertebrze 
involved and of any osseous destruction of the opposed surfaces 
of the latter, and describes a number of cases, partly of spondy- 
litis with secondary dislocation, partly of true spondylolisthesis, 
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in  which an existing destruction formerly resulted in a diagnosis 
of spondylitis. 
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