
NILS LINDSTRUM, LUND: 

VERTEBRA PLANA CALVe 

I n  January 1925 CalvB published two cases of a new disease 
for which he suggested the name of Bosteo-chondrite vertkbrale 
infantile<<. One of these cases he had seen himself and of another 
he had obtained particulars from Dr. Brackett of Roston. Both 
patients were boys, 2v2 and 7 years old respectively, who came 
for treatment for syniptoms of spondylitis with a gibbus fornia- 
tion in the thoracic region. During the whole period of treatment 
they were regarded a s  tuberculous spondylitis and it was only 
the study of the radiograms tha t  later on led CaZd to  revise 
his opinion. 

The following are the points on which CalvB considered the 
disease radiologically differed from tuberculous spondylitis : 

1) One vertebra only is engaged in the process, and uniform- 
ly flattened into to a thin plate. I n  tbc-spondylitis, on the other 
hand, the deformity is always formed by at least two vertebrae, 
destroyed in a wedge-like manner with the intervening inter- 
vertebral disc more or less also the seat of destruction. 

2 )  I n  these cases on the other hand the intervertebral discs 
are  entirely intact. 

3) There is even an  increased thickness of the cartilage caus- 
ing CaTvB to  speak of a Bnko-formation cartilagineuse<<. 

4) The vertebral rest yields a denser roentgen shadow in- 
dicating a heightened density of bone. 

5) Finally regeneration of the vertebra takes place which 
Calve considered out of the question in the case of tbc-spondyli- 
tis, ~1 '0 s  tuberculeux ne se i=Bg6n&re pas<. (Menard quot. after 
CalvB.) 
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Cnlr6 emphasized the great similarities existing between this 
new disease and Perthes’ as well as  Kohler’s diseases. 

He held that  the bone nucleus in the vertebral body, a t  this 
age period surrounded by a solid cartilagenous shell, was af- 
fected by a slight inflammation, merrait atteint de phknorn6nes 
inflammatoires B l’ktouffkec, whereby it became entirely or  par- 
tially destroyed. In  this period of disease the patient would get 
pains in the back and a gibbus would form as  a result of the 
cartilagenous shell being compressed after destruction of the 
contents. Later on t h e  bone nuclens would gradually regenerate 
and the back regain its normal shape. 

In  1927 Nnrrcnstcin of Amsterdam published two cases of 
this disease, one of them a boy aged 5 and the other one a girl 
of the same age, both with symptoms of spondylitis and gibbns 
formation in the lower thoracic region aiicl with ratliograms 
characteristic of the disease described by Calv6. Hni-renstei?t 
was fortunate, however, in securing radiograms in one of these 
cases during the developmental stage of the disease. These then 
revealed atrophy of the affected vertebra which was lower than 
the adjacent ones ant1 had ill-clefiiiecl outlines. In the centre it 
showed a zone of denser more shadow-producing tissue. The ntl- 
jacent intervertebral discs were lower than normal. Four months 
later the contours of the vertebra seernd to have disappeared 
so that only the middle calcinm-dense portion appeaiwl on the 
skiapam, a t  the saiiie time as the adjacent intervertebral spaves 
had become higher than normal. Hrci-renstciiz then concluded 
that the incimsrtl intervertebral spaces visible on the ratlio- 
grams consisted of discs in adclition to a much decalcified hone 
no longer capable of producing any shadow. For  this view lie 
also found support in the siibseqnent regeneration of the verte- 
bra brought about by deposition of lime in  the previously innch 
tlecaalcifietl bone. I n  other respects Hnir-cnstcin shared Cnlot’s 
opinion that it was a question here of an independent earlier 
nilobserved disease which he compared with Perthes’ and liiih- 
ler’s diseases. On account df the appearance of the vertebra 
Harrcmtein suggested i t  should be named >>vei*tebra planac< 
which must also he consitlerrtl an aileqnate term. Siiiw ho\vever 
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a number of other conditions exist with flattened vertebrae the 
name of ,vertebra plana CalvCa has later been generally adopted. 

At the Lund Orthopaedic Clinic we have for a long time been 
having the opportunity of following a case of vertebra plana 
CalvC and since i t  in several respects is of great interest I pro- 
pose to place iii on record. 

I t  is the case of a boy, born .June 11 1923. He was admitted to the 
Lund Orthopaellie Clinic on *June 18 1937, thus a t  the age of 4. There 

Fig.  1 .  Fig .  2. 

was no known exposure to tuberculusis and while under treatment for 
bronchitis in another hospital for a week in 1921 he twice showed a 
negative Pirquet. For a fortnight before admission he had complained 
of pains in the back and for the past seven days his parents had noticed 
he held his back stiffly and that  he was somewhat crooked. 

Condition 0% adnb. June 18 1927.-General condition good. Wellbuilt 
boy, well-nourished. Internal organs, nil abnormal. 

Carries his back very stiffly. When he is to pick up  something from 
the floor he squats. Mild kyphosis and n slight scoliosis of the lumbar 
spine. No definite tenderness on percussion of spinous processes. 

Temp. normal. Pirquet neg. Mantoux 0.01 mgm. positive. 
A note on Oct. 27 states that  the knee-jerks were brisk but that the 

Rtg. ex. of June 21 1927 shows flattening of 1,. 11, particularly of its 
plantar reflex was flexor. 
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front pzirt, giving to the vertebra on a lateral picture the appearance of 
a figure tapering in front. Well-marked decalcification with a denser 
zone in the centre, a few miltimetres broad. Adjacent intervertebral discs 
are  somewh:it reduced in height. On :in anteroposterior picture the left 
half of the vertr1)r;i appears much lower. In  this projection, too, there 
is a denser zone ii i  the centre of the vertebra surrounded on Imth sides 
by a n:irruw lwrtion of tlecalcifietl bone. (See fig. 1 :ind 2 ) .  

F i g .  3. F i g .  /I. 

Rtg. ex. of Oct. 28 1927 shows niuch niore increased flattening of 
L. IT. There only remains now n narrow dense portion of the vertebra 
which in a lateral view pro.jects in front of adj:icent vertebrae. Weigli- 
bouring intervertelmil spaces a re  higher t1i:in noriual. (See fig. 3 and 4 ) .  

Rtg. Jan. 11 1928 showa a slight get ohvioiis regeneration of the 
vertebra, (See fig. 5 and 6). This regeneration appears still inore clearly 
on J u l y  2 1928 and on 1)ec. 27 1925 the ver1rl)r;i seems to iiieasiire nl)out 
its normal height. I n  August 192!) the veiW)rii sliows norin:il bonr 
structure. Regeneration is proceeding year by year so that on Aug. 17 
1931 the vertebra is reformed to alwut of its size :cnd has gootl I w n c b -  

structure. I n  a lateral view it is still srrn to project soniewli:it 1)eyontl 
neighhouring vertel)r:ie :inti in the :tntri~o-l~ostri.iol. view it4 left 1):ii.t i.; 
still slightly lower though the differwcv is :rl~i~ost eqri:ilizr.tl. The intrr- 
vertebral spaces still semi rather high. (Srr fig. 7 ant1 8). 
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Fig. 5 .  

F i g .  6 .  
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The patient was first treated in  plaster bed for 7 months until Jan. 
25 1928. He was then given a plaster jacket till July 11 1930 when he 
was fitted with a leather jacket which he wore till August 1931. 

I n  January 1928 it  is stated in the case record that  the kyphosis is 
nearly gone and that there is good mobility in the back. While he was 
wearing a jacket he had no symptonis whatever and in August 1931 there 

F i g .  7. 

is a note saying that  he had free mobility in his h:ick but still a n  indica- 
tion of liyphosis a t  the old place. 

On -4pril 4 of this year I had the patient in hospital for after-examilia- 
tion. Since leaving off wearing the jacket in 1931 he has nnt had the 
slightest trouble with his hack. He has nioveil about freply and talcen 
part in the gymnastic class in school without any clifficnlty. 

No deformity of the back at  present. Xo tenderness on liercussion over 
vertebrae. Free niobility of kick without pain. Reflexes nnrrnai. 
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m g .  8. 

- 

Pig. 9. 
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Rtg. of April 4 shows s t i I I - f t t fa t ion of the vertebra which 
now has about 3/1 of i ts  normal height. Calcium emtents and bone 
structure normal. In  a lateral view the vertebra has a bi-concave shape 
and is still projecting somewhat beyond neighbouring vertebrae. I n  an 
antero-posterior view the vertebra is now very nearly symmetrical in 
shape. The intervertebral spaces a re  still, if possible, somewhat broader 
than normal. (See fig. 0 and 10). 

The case is of interest because radiologically one had the op- 
portunity to follow the disease during its developmental stage 
and subsequently during the period of regeneration that  has 
gradually proceeded in the course of the past 7 years. I n  the 
past only Hnrrenstein, W a n s o n  and L a m y  have been able to  fol- 
low the disease during its developmental period. Thus Hanson 
has a normal radiogram and one 40 days later in which the 
vertebra can be seen collapsed into a plate a few inillimetres in 
height, while Harr-cnsteiiz and Lanay, like ourselves, have radio- 
grams from the developmental period. I n  no previous case has 
one followed the regeneration roentgenologically during such a 
long period as we have had the opportunity of doing. I n  our 
case this regeneration began after a couple of months and still 
seems t o  be in progress after 'i years, the height of the vertebra 
has, at any rate, increased since 1931. 

I n  the conrse of years a number of cases have been published 
and from the world's literature I have managed to  collect 24 
looked upon as vertebra plana Calv6. Some of these, however, 
must be excluded as certainly not belonging to this category. 

So do we find BiwJin1nii in the January number of The Jour- 
nal of Bone and Joint  Surgery 1927 describing two cases which 
lie considers belonging to vertebr' plana Calv6. In  one of these 
cases roentgen shows changes in ;he upper thoracic region with, 
in the lateral picture, several vertebrae compressed and wedge- 
shaped. These vertebrae have regular outlines with an increased 
density of the upper and lower limiting borders. and the inter- 
vertebral spaces are  described as somewhat increased in relation 
t o  the flattened vertebrae. I am unable to find that  the changes 
shown in these skiagrams justify the case being referred to the 
group of vertebra plana CalvB. Nor in the second ease would 
there seem to  be any roentgen appearances characteristic of 



NORTHERN ORT,HOPEDIC ASSOCIATION 1934 2 16 

vertebra plana CalvC. It is the case of a girl who as  early as a t  
the age of 20 months was treated for a scoliosis which was re- 
garded as congenital. At  the age of 11 she was admitted to hospi- 
ta l  complaining of her back. She had then an  S-shaped scoliosis 
with changes above all of D. XI1 and L.1 which had irregular 
outlines and on antero-posterior pictures proved to be weclge- 
shaped. L.V. was asymmetric in  shape and all the dorsal verte- 
brae showed irregular outlines with compressed intervertebral 
discs. To my mind this case seems most like a scoliosis a s  a 
result of some developmental disturbance. 

I n  October 1927 Boorstein likewise published in The Journal 
of Bone and Joint  8urgery two cases which according to his 
opinion are  to be referred to as vertebra plana CalvC The first 
case is however a youth, aged 17, with a typical kyphosis dorsalis 
juvenilis (8cheuermann). The second case is that  of a girl, aged 
2, with mild symptoms of spondylitis. The first radiogram shows 
a slight diminution of L.111 with intervertebral discs intact. 
A picture 15 months later shows progression of the lesion so 
that  L.111 is nearly entirely destroyed and L.11 and L.IV show 
slight erosions. After another two years L.111 is entirely des- 
troyed and a large defect is seen in the lower half of L.11 caus- 
ing this vertebra to be deformed in a wedge-like manner. Neither 
clinically nor roentgenologically are there any symptoms here 
that can justify a diagnosis of vertebra plana CalvC, the case 
instead being undoubtedly a mild form of tuberculous sponclyli- 
tis. 

It seems strange that  a great many authors would have ili- 
eluded these cases without reservation. It is really only Feeler- 
Schmidt and above all Hanson who have made any objection, 
the latter in his publication in Acta Chirurgica Scandinavica 
1930. 

Among the others I have been unable to check a case of 
Callie who, according to a statement by Buchman, he described 
before the congress of the American Orthopaedic Association in 
May 1925. I n  an  article appearing in La Presse Thermale et 
Climatique 1931 CalvS refers to  an unpublished ca,w of Platt 
of Manchester besides a case of Kleinberg. The latter case, how- 
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ever, would seem to be the same as Buchman’s second case which 
during an earlier phase of the disease had been examined by 
Kleinber-g. I n  the discussion that followed on Panner’s demons- 
tration of his case Heyerdlchl in Norway said he had observed 
a similar case in a 8-year old boy but this had not been published 
either. 

Out of the 24 cases published in the literature I thus find 
that after having excluded some which are certain not to belong 
to the category concerned and further sifted those unpublished 
and therefore uncontrollable, there remain but 16 cases. I f  ad- 
ding our own case there would thus exist so far 17 cases where 
vertebra plana CalvC could be justified as a diagnosis, even if 
the disease in one or  tv-o of them is not fiilly typical. Feder- 
schmidt maintains, however, that the disease occnrs much more 
commonly than indicated by these figures and that a great many 
cases remain undiagnosed on account of lack of knowledge of the 
disease. Since however the disease, roentgenologically, is so dis- 
tinct from tuberculous spondylitis, which diagnosis wouId prac- 
tically cover the mistaken cases, it seems to me unlikely that 
these cases would include any greater number of vertebra plana 
Calv6. The disease in question therefore must be considered very 
rare. 

Out of these 17 cases there are 11 boys and 6 girls, thus here 
as in Perthes’ disease a definite preponderance among boys alth- 
ough of course the cases observed are as yet too few to allow 
any definite conclusions being drawn. I n  11 of the cases the 
disease began between 4 and 7 years of age. In 4 cases the 
children were above this age vie. in a case of Lohr where the 
disease began at 8 years of age, in one of Schrader a t  12 years, 
one of Panner a t  14 and in one of Janzen at 15 years of age. 
With regard to the two latter cases the age here may naturally 
make us somewhat doubtful about the diagnosis, still more so 
as the course was otherwise not typical either. In Janxen’s case 
there thus arose nerve symptoms in the form of exaggerated 
reflexes and a positive Babinsky, and in Panner‘s case there 
was after 8 years no regeneration of the affected vertebra which 
is otherwise regarded as the most characteristic feature of the 
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disease. Since however the skiagrams in both cases may other- 
wise be regarded in favour of vertebra plana Calve I have in- 
vluded them, particularly since on account of the scarcity of 
cases hitherto observed we are unable as yet to know the dif- 
derent variations under which the disease may appear. In  one 
of CalvB’s cases the disease commenced a t  2% years of age and 
in one of Federschmidt’s a t  the age of 3. Even if  the disease may 
commence between the ages of 2 and 15 years, the age of pre- 
dilection, like in Perthes’ and Kohler’s diseases, would seem to 
lie between 4 and 7 years. 

In  15 cases one vertebra only was affected, the lesions being 
located in the lumbar or lower thoracic spine. In  one case 2 
vertebrae were affected and in one case, finally, several vertebrae 
were gradually affected. 

P i q u e t  has been negative in 9 and positive in 3 cases. In 
the rest the tuberculin reaction came out negative in 3 cases and 
in one case there is no statement of any tuberculin test. Man- 
toux was carried out in 5 eases, of which 4 proved negative and 
one positive. Wassermann proved negative in all the 11 cases 
tested. The temperature has generally been normal; in 4 cases 
however it was stated as subfebrile. 

In  all the cases.the patients have had symptoms which clin- 
ically accord well with tuberculous spondylitis. That there can 
be no question of tuberculosis is shown however by the great 
number of negative tuberculin reactions but clinically it is thus 
impossible to distinguish in the individual case vertebra plana 
Calve from tuberculous spondylitis. 

In  one case definite nerve’ symptoms were present in the form 
of exaggerated reflexes and a positive Babinsky but as a general 
rule no nerve symptoms seem to occur. 

As is evident from Harrettsteids case and our own, roent- 
genologically, there will be found in the earlier stages of the 
disease an initial flattening of the vertebra which is markedly 
decalcified, shows ill-defined boundaries and centrally presents 
a denser zone a few millimetres wide. In  the course of further 
development the vertebra is getting rapidly flattened out so 
that only the middle calciumdense portion remains. Concurrent- 
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ly with this we get a gradually increasing breadth of the inter- 
vertebral spaces above and below the affected vertebra which 
fits in well with Harrenstein’s view that the increased inter- 
vertebral spaces are  formed by the intervertebral disc plus de- 
calcified bone. A characteristic feature of vertebra plana is the 
regeneration setting in later and which in our case commenced 
already after a couple of months and which has subsequently 
been going on for 7 years. Simultaneously with the regeneration 
the intervertebral spaces resume very nearly their normal height 
which of course supports HarrensteZn’s view that regeneration 
would occur as a result of lime being deposited in the decalcified 
bone, earlier invisible under roentgen. This theory however 
seems insufficient since in our case we found a considerable 
regeneration even after the intervertebral spaces had become al- 
most normal. Like in  some other casns we have observed also in 
our case how the flattened vertebra on a lateral picture projects 
somewhat beyond the adjacent vertebrae; this has been inter- 
preted a s  a sign of compression because of the diminished resis- 
tance of the decalcified vertebra. Roentgenologically we may 
thus find characteristic appearances of vertebra plana CalvB but 
similar pictures may a t  times be seen in tuberculous spondylitis 
in children with discs relatively intact and with a n  almost flat 
vertebra; i t  will thus be the course of regeneration of the verte- 
bra that  will definitely settle the matter. It is true tha t  regenera- 
tion may sometimes occur in tuberculosis but this will never 
reach the extent as  in vertebra plana CalvC. 

As to the prognosis this must be considered satisfactory since 
evidently symptoms generally disappear after a short time. In  
one case only have persistent kyphosis and pains in the back 
been recorded. 

As long there are no autopsical findings on record of vertebra 
plana we are unable to  state definitely what pathological chan- 
ges are a t  the back of the disease. However, as I have already 
stated, it bears great similarities to  malacia of various localities, 
above all then Kohler’s disease of the scaphoid of the foot. Part- 
lzer is nevertheless pointing out certain dissimilarities between 
this disease and vertebra plana. So is  in  Kohler’s disease the 
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distance between. the astragalus and the cuneiform always nor- 
mal and complete recovery gradually takes place, a thing never 
as yet observed in vertebra plana. This may be explained however 
as due to the greater loading to which the vertebra is subjected, 
more so since the process is generally localized to the lumbar or 
lower dorsal spine which would handicap the healing process 
in vertebra plana. As is pointed out by Federschmidt this does 
not bring us ‘any nearer to the causal genesis, this being still 
obscure so far the local malaciae are concerned. 

I n  all the cases treatment seems to have been fixation in one 
way or the other, generally by plaster bed or jacket. In  the cases 
first published who during their whole period of disease were 
regarded as tuberculous spondylitis the fixation was a long one ; 
subsequently however the time was shortened so that the pa- 
tients became free with abatement of symptoms. This seems to 
me however a wrong procedure because if a failing regeneration 
is due to the loading, then the period of fixation should be pro- 
longed as much as possible. Up till now after-examinations car- 
ried out have been too incomplete to enable us to judge from the 
result to what extent the regeneration is influenced by the period 
of fixation but this much can be said that in the two cases, Han- 
son’s and our own, where the most powerful regeneration was 
observed early and prolonged fixation had been resorted to. 

LITERATURE 

Addisoiic, 0. L.:  Calves Disease of the Eight Dorsal Vertebra. Proc. Roy. 
SOC. Med. Vol. 22. 1929. 

Boorstein, 8. W.:  Osteochondritis of the Spine. J. Bone and Joint Surg. 
1927. 

Bcchmaw, J . :  Osteochondritis of the Vertebral Body. J. Bone and Joint 
Surg. 1927. 

Calvd, J . :  Sur une affection particuliere de la colonne vertebrale chez 
l’enfant simulant le ma1 de Pott. OstBo-chondrite vert6brale infantile? 
J. de radiol. et d‘6lectrol. 1925. 

- : Ost6o-chondrite vertebrale infantile. Presse therm. et climat. 1931. 
Faderschmidt : Demonstration einer Vertebra plana Calve. Ztschr. f. 

-: Das Riintgenbild der Vertebra plana Calve und seine Deutung. Ront- 
orthop. Chir. Bd. 58. 1933. 

gengraxis. 1933. 



NORTHERN ORT,HOPEDIC ASSOCIATION 1934 22 1 

Galland, M.:  A propos des vertebres plates. Bull. et mBm. SOC. de mBd. 
de Paris. Nr. 5. 1933. 

Haitson. R.: Ein Fall von Vertebra plana, der verschiedene Entwicklungs- 
phasen dieses Leidens beleuchtet. Acta chir. Scandinav. Vol. 67. 
1930. 

Hnrrenstein, R. J .  : Eine eigentumliche Kranklieit der Wirbelsaule beim 
Kinde. Ztschr. f. orthop. Chir. Bd. 48. 1927. 

Janren, E .  K.:  Un cas de >>Vertebra planacc (Calv6) avec symtomes neuro- 
logiques. Rev. neurol. 1930. 

Lumy, 31. I,.: Gn nouveau cas d‘osteo-chondrite vertebrale infanti!e. Bull. 
e t  m6m. SOC. de chir. de Paris. 1933. 

Liihr, W.:  Die Vertebra plana osteonechrotica (CalvB). Der Chirurg 1933. 
Mitchell, J. : Vertebral Osteochondritis. Arch. Surg. 25. 1932. 
Panner, H .  J.:  A case of vertebra plana (CalvB). Acta radiol. Vol. VIII. 

&‘chrader, R.: Osteochondritis der Wirbel. Zentralbl. f. Chir. 1931. 
Waller, J .  B.: Twee niewe vormen van ronde ryggen op jeugdigen leeftijd. 

1927. 

Nederl. Tijdschr. v. Geneesk. 1928. 


