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PATELLA PARTITA 

especially with regard to histological findings and the relation 
to traumatism. Among others, six own cases examined 

histologically. 

A Contribution to the Pathology of the Patella. 

“La patella bipartita ne presente 
pas un simple intCr6t de 
curiosite : elle merite d’etre 
connue en pratique.” 

J .  Fournier 1923. 

I. 
It was in the year 1883 that the patella partita made its 

first appearance iii the medical literature of the world. That 
year the Russian anatomist Wensr l  Gricber described a bilateral 
patella divided into two which he had encountered during a 
post-morteni examination in an Archangel peasant, aged 21. 
The histological exaniiiiation of the specinieii demonstrated that  
no fracture was present, as he had assumed, and that it was 
a case of a n  anomaly, unknown uiitil then, in which the two 
fragiiieiits of the bone were united by connect ive  t issue.  A parti- 
tion or dirisioii of the patella, therefore, appears to  have occur- 
red due to absent ossification. Qrztber designated the anomaly 
patella par-titn. 

In 1902 Joachimstlm 1 reported ail aiiatoiiiical specimen of 
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patella parti ta which he had unearthed in the Dii Rois-Reymond 
collections. 

I n  1921 T.  T V .  Todd  and W .  C. McCally in the MusCe Hamann 
found sonie specimens of “scission rotiilienne saus trace de 
traumatisnie sans ebauche de cal.” 

Quite naturally it was the roentgen plate which was the first 
to reveal this patellar anomaly intra vitam. The very first case 
was demonstrated in 1901 by the Norwegian Reirzlwr-dt ATatvig. 
Natvig has kindly informed ine that it was a case of a peasant 
woman, 33 years of age, who was supposed to have suffered 
from a lesion of the spinal niedulla a t  the age of three, and for 
the last ten years she had experienced pain in the knees, pain 
which particularly had increased during the last half-year. On 
examination the patient demonstrated flexion contraction of 
both hip and knee joint. No liniitation was present, however, of 
the passive motion, and fiill extension was possible. Examination 
of the one knee-in which pain had been present or most pro- 
nounced, and in which a dry, crepitant synovitis existed-a deep 
transverse groove was palpated across the patella between the 
upper two-thirds :ind the lower one-third. Nntvig a t  f irst  sup- 
posed a f rac twe to  be present. As the patient denied most firmly, 
howeyer, having been the victim of any trauma, and as a per- 
fectly identical, transverse furrow was palpated a t  the COP- 

responding place of the opposite patella, the diagnosis of frac- 
ture  had to be abandoned. Katvig, who realised that  never before 
had he  observed any similar occurrence, assumed that it was a 
species of sesanioitl bone formed by an accessory centre of the 
inferior patellar ligament. The X-ray revealed a transverse parti- 
tion of both patellae a t  the place indicated, in other words a 
patalla par-tita apicalis. On a visit to Berlin Natviy reported the 
case to professor G .  Joachimtvtluil, who asked for the loan of the 
roentgenogram. I n  his article “Ueber Mtriiktur, Lage und Ano- 
malien der menschlichen Iiniescheibe” (Arch. f .  klin. Chir., Vol. 
67, 1902) Jonchi~nsthnl published the roentgenograni together 
with the history of the case. He did not, however, regard the 
clinical symptoms of the knee as resulting from the anomaly of 
the patella.-Natviy has further stated that  he has not subse- 
quently observed any similar case during his 40 years practice. 
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E&h Xaupe (1921) distinguishes between the following three 
varieties of patella parti ta : 

Type I The patella is divided by a horizontal fissure into a 
larger upper and a sniallrr lower fragment, which 
foi*ms the patellar apex : The apical partition. 
The patella is  divided by a vertical fissure into a 
snialler lcrteixl fragment and a larger medial one at a 
ratio of approsiuiatrly one-third to two-tliirds (Py- 
f e z )  : The frontal, longitzcrliiial partition. 

l 'ype I I I  The upper  latcial corner of the patella is divided from 
the remaining part  of the patella by an oblique fissure 
with a course naedial fronz aboue, lateral downwards: 
The 112(1 i y i i z a  1 partition. 

Type  11 

In the marginal type one rnay find two small fragments in 
the upper lateral cornei*-patella tripartita-or more-pateIla 
multi- or pluripartita. Also in the frontal type fragmentation has 
been observed of the smaller lateral fragment, which appears to 
have been the case with one of the patients of Zzoery. 

Xaupe states that  in type I both fragments added together 
are  longer than the patella normally, while in types I1 and I11 
the fragiiieiits added together a re  not wider than a normal 
patella. 

In addition to the three types of Haupe comes type IV, a 
form of fissure in the sagittwl plane, described first  by Hnenisch 
in 1995, and later by Paas in  1931, in which the patella is divided 
into two fragments, not a s  in  the other types located to the same 
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frontal plane-but superimposed on each other: “Ihiescheiben- 
doppe1ung”-double patella. Of these four types I1 and par- 
ticularly IT’ are  very uncommon. The anatomical specimen men- 
tioned previously, examined by Joachimsthal, demonstrated type 
11. Such cases have subsequently been recorded by Grashey 
(1923), Hellmer (1925), 2u;ei.y (192S), Siemens (1931), Erzoirt 
Pazil (1932), Link (1932), a total  in all of nine cases. Cases of 
type IV-“double patella”-have been reported, besides by Hae- 
nisch, by Silfcerskiold and Buttner, both in 1995, Pytel (1930), 
Paas (1931), Schzunrz (1932) and Gorzozoski (1937), seven in all, 
most of which as  a link in a general chondro-osteopathy. 

The great majority of the cases, however, belong to  type I11 
-patella parti ta marginalis. Among 17 cases observed by Bie- 
merLs were found 12 of this type-viz. 70 per cent, while Pytel 
states that  84 per cent of the cases a re  marginal. Among 81 
cases of patella parti ta collected by him up to  1932, 12 were 
of type I, 5 of type 11, and 64 of type 111, that  is to say that  
type 111 made up 79 per cent of the total. Among his own nine 
cases he hacl one of type 11, and eight of type 111. As the number 
of cases described in the literature increases, this great prepou- 
derance in the incidence of type I11 also increases. My own 
material of nine cases includes two of type I, six of type 11, 
and one showing a transitory form between types I1 and 111. 
Besides this preponderant incidence, the apparently perfectly 
lawful localbation and course of the partition itself, make this 
type the classical form of patella partita. Transitioiial forms 
exist, however, between types I and I1 as well as between 
types I1 and 111. With regard to the differential diagnosis 
between fracture and patella partita, i t  is of significance that  
practically without exception the medial patellar half is free 
from fragmentation. Douarre in one case found one fissure in  
the upper, outer quadrant and one in the lower end in the same 
patella. 

I n  1902 the Englishman Kempsolz recorded an anomaly of the 
upper lateral patellar corner, which he designated “emargim- 
tion of the patella”, and which in  his opinion was the result of 
defective ossification. The X-ray rerealed this as a sendunal- 
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defect of the bone, most frequently bilateral, in the above men- 
tioned corner of the patella, such as occurs in a marginal parti- 
tion, without any corresponding fragment, however. Subse- 
quently a similar defect with the same localization has been 
reported by other investigators. l ’odd and AIlcCalEy discovered 
this in three per cent of the skeleton specimens examined. Four- 
wier, when examining anatomical specimens, on several occasions 
found an “emargination”, partly in the form of a slight L‘enco- 
che” and partly as a deep semilunar depression %vet Bee osseux 
saillant au niveau de l’angle infkrieur, disposition en tous points 
seinblable ii eelles des images radiographirques habituelles cle 
patella bipartita.” Thus a kind of transition between an einar- 
gination and a patella partita marginalis. Similar cases have 
also been described by Oetteking. 

Pans in 1931 reported two cases of unilateral defect of the 
contour of the upper lateral patellar corner, while a patella par- 
tita marginalis was present on the opposite side. On examination 
of 3000 roentgenogranis of the patella Pacls found a defect of 
the contour in two per cent of the cases, in approximately one- 
fourth of which bilateral. Xchner also maintains having come 
across this anomaly on several occasions. Numerous authors 
regard it as a variant of the marginal partition. I n  many cases 
Foumier has found a hypertrophy of the upper outer patellar 
corner, which has the appearance of a veritable apophysis. In  
two cases this had fused completely with the patellar body 
proper, while in two other cases a fissure was demonstrated 
between them. In one of these cases a thin bone lamella was dis- 
covered a t  the bottom of the fissure, uniting the apopliysis with 
the patella, while in the other case the union was effected by a 
bony pedicle in the upper end. 

111. 

I n  1921 Odermat t  among 410 plates in his X-ray materia1 
found 15 cases of patella partita, i.e. 3.6 per cent, while Paus in 
1931 after systematic search of his X-ray material of 15,000 
patients found only 3-three-cases, viz. 0.2 per cent, in spite 
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of the fact that  the greater par t  of the clientele was made 1111 of 
individuals carrying insurance against accidents. As opposed to  
this Blunzensaat in 1932 among 1378 knee-joint patients (Chir. 
Klinik, Miinster) found 23 cases, i.e. 1 . G  per cent. 

IYhile Bleiacke in 1922 ~7as  able to assenible froiri the liter- 
a ture  12 eases only of patella partita, Xiemens in 1931 discovered 
74 cases, even when including oiily those occuvriiig in individuals 
above the age a t  which tlie ossification of the patella iioruially 
should be completed, in other woids a t  the age of 14-15 years. 
I n  1930 tlie Daue Rzel Rischel aiiioiig 270 individuals rxaniined 
roeutgenologically for various lesions of the knee joint a t  the 
Aarhus Couuty Hospital in Denmark, found five cases of patella 
partita, i.e. 1.09 per cent. I n  1933 Pytc l  collected 107 recorded 
cases. All cases described until the year 1921 were bilateral, when 
that  year Odernzatt reported tlie first unilateral case. As  tlie 
nuiiibei> of publications giaadnally iiici*eased, lio\ve\ er, the niini- 
ber of unilateral cases also increased accordingly. 

I n  1931 Sazcpe, in describing a unilateral case, maintains that  
this undoubtedly did not represent any rare  occuri*eiice. He men- 
tioned the sereii authors who had previously referred siniilar 
cases. In  1932 Puus estimates that  approximately 30 per cent 
of the non-traumatic cases of patella parti ta were unilateral. 

I n  50 of the 74 cases reported by Sienieiis mention liad beeii 
made as to whether i t  was a case of unilateral or bilateral patella 
partita, and of these 20 where unilateral, and 30 bilateral cases. 
In the 13 cases, among the 17 cases observed by himself, in  which 
both knees had been examined, eight were unilateral and five 
bilateral. 

Bluinensnat has collected a considerable niaterial. Of 20 cases 
in which this condition had been inentioned, 17 were unilateral 
and 3 bilateral. Knlics had 8 cases, 7 of which were unilateral, 
Erwin Paul ainong 9 cases found 7 to be unilateral and 2 bilate- 
ral. Of the G cases reported lry Rischpl 2 were unilateral and 4 
bilateral. All of Zwerg’s fonr cases were unilateral, and the 
saine was the case with eight of the anthor’s own nine cases. 
Schaer records that  of the 10 cases, in which he had carried out 
Iiathologic-anatomical examination, 7 were nnilatei*al arid 3 
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bilateral. Among 140 cases zc-hich h a w  been a s s c m b l ~ ~ d  by the 
f l t 6 f h O t .  front, the liter-aturc 80 c~cses m r e  drnionstrated to  be 
uni lateml a n d  60 bilatcml,  i.e. a t  a ratio of 3:s (51.1 pet. cerzt 
and 48.9 per cent ,respectively). Not only are  the unilateral 
cases thus in the majority, but in  a substantial majority. All 
together a total of approximately 150 cclscs have been described 
i n  the literature t i p  t o  the end of the  year 1940. 

I n  additioli to the anthors whose publications have been 
nieiitioiied above, may be included the following, whose publica- 
tions-with a few exceptions-comprise single cases : il(la?liS and 
Laoiintd, Beykin%, Botreay Roussel et Uoucket ,  Clitna?b, End- 
er le ,  If’einkorn, Hnckenbrock, L’Hc~urezLa et Riclte, Jancke,  King, 
K@hler, Aleisels, AToviaset., Potis, P o t c n x ,  Rocher‘ e t  Guerin, 
Saicpe, Rchr$dei; Thiu-ston-~Iollarid, T‘iupllet, Tl‘alls, TT7eil ant1 
Ba rtli els, TT’eh ri el*, I\’t*iqht. 

I n  tlie gi’eat majority of cases the bilateral localizatioii of 
the anomaly also nieaiis a sy))tt~tetriral occni.rence with regard to 
the type. There are  c x q t i o i i r ,  however; thus in  tlie case of 
L’Heul-cup e t  Riclie type I was found on one side aiid type TI1 
on tlie other, while in one of the cases of ZZellmer and in the 
case of Qrashey,  type I1 is  foulid on the one and type 111 on the 
other side. One  nay also find, ;IS in the case of IC$hler, type 111 
bipartite on the oiie side am1 triparti te on the other. 

The incideiice of patella parti ta is preponderantly greater iu 
inales than in females, particularly in the niarginal type. Pytcl 
reports that  93 per cent of the cases occiir in males. Anioiig his 
23 cases Blzintensacrt found 21 males and 2 females, i.e. 91 per 
cent males. 111 the above inentioned sul.vey of the 44 cases of 
Sicinens, in which the sex lias been indicated, there are 40 males 
and 4 females, i.e. 90.9 per cent males. One of my eight patients 
was female. It may thns be stated that  thc  rn t io  between males 
and fciiialcs fcitli 1-egard t o  thc iiiritlewcc of patella pal-tita is 
~ ~ o z c ~ l l l y  as 9 to 1. 

It is stated in the literature that  in the iiiiilateral cases tlie 
r ig l i t  patella is more frequently involved than the left. Thus in 
the 16 unilateral case’s of A’ie?ticns’s survey ten were right-sided 
and sis left-sided, and ill the 17 iiiiilateral cases of Bluinensnnt 
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12 right-sided and 5 left-sided were found. The reverse relation 
is found, however, in the cases of Kalies and in the author’s 
cases. I n  6 of Kalies’ unilateral cases, in  which indication was 
given of the side involved, in two cases this was the right side 
and in four cases the left, while the figures in the cases of the 
author was two right-sided and four left-sided respectively. All 
told, it appears from this that  a surplus for the right side is not 
constant, though the figures are too small to be of conclusive 
value. 

IV. 

Gruber was of the opinion that  patella partita was due to 
an anomaly of the original patellar centre of ossification, in  
other words that it was a congenital aaornuly. The point of time 
a t  which the ossification of the patella commences is indicated by 
the anatomists to occur within wide limits. While Portal (1803, 
cited from Hellmer) holds that  the ossification starts already 
in fetal life, and Kglliker from the first year of life, Munx main- 
tains (cited from Gruber) that  it does not take place until the 
fifteenth year. I n  the literature one may encounter cases of 
“delayed” ossification-thus in the papers of Siemens, Mau, .TU~ 

Verth. I n  this latter case the ossification of the patella was not 
completed until between the 17th and 20th year. The anatomist 
Braus, who holds that  the ossification commences a t  the 3rd to 
the 4th year, also states that  it is not completed until the twen- 
tieth year. The reason for these greatly varying statements must 
be looked for in several conditions, among others in the fact that 
small centres of ossification may evade the observation of the 
anatomist. The X-ray examination, therefore, is more reliable, 
although the reports of results differ also here, probably to  some 
degree because the material in many cases has been too small, 
partly also because the point of time for the ossification is also 
in reality variable. Only some more comprehensive publications 
regarding the patella shall be mentioned here. In  his paper from 
1902 Joachimsthal states that  one may observe a small patellar 
centre of ossification in the 4th to  the 5th year. Hasselwander 
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niaintains that  the ossification commences in the 2nd to the 4th 
year. He refers from a serial exaniination carried out by Noppe 
in 300 children, that  in all the  females a patellar centre of ossi- 
fication was present from the 4th year and in all males from 
the 6th year. Blecker among 55 children found that  the centre 
of ossification appeared in the majority of girls in the 3rd year 
and in  the boys not until the  5th year. Ruckenstein fixes the 
time a t  the 3rd to the 6th year in girls and the 4th to the 6th 
year in boys. Of particular interest a re  the X-ray serial exaniina- 
tions of the patella in  childhood carried out by Pickhan in  1930. 
He demonstrated that  tlie first centre of ossification, in other 
words tlie ossification of the cartilaginous nucleus, commenced 
a t  the finish of the second year of life-at the time when a norm- 
ally developed child has learnt how to stand and to walk. Nore 
centres of ossification were frequently added to this primary 
centre later. At first these were isolatecl from each other, but 
fused together as  the evolution proceeded, and gave to the patella 
i ts  final appearance. Of still greater importance are the ex- 
haustive X-ray serial examinations of the conditions of ossi- 
fication of the patella published by Hellnaer in 1935. His mate- 
rial consisted of 400 healthy children (201 male and 196 female) 
at the age of 1-15 years. It appears from the diagram that  the 
ossification of the patella in females commences in the 3rd year, 
in males in the 4th year, and that  it has commenced in the 3rd 
year in  approximately double the number of girls to tha t  in the 
4th year in boys. I t  is further observed that the ossification takes 
place cortsidembly more rapidly in feinales thamt in males. I n  all 
the girls the commencement of ossification could be demon- 
strated in  the 5th year, whereas in all of the boys not until the 
7th year. Hetlnaer holds tha t  in the roentgenogram one may 
distinguish between three different and characteristic phases of 
the ossification. In the last  phase the patella has entirely or 
almost entirely adopted a cancellous character. While the patelIa 
is cancellous in  a fairly great par t  of females already in the 
4th year, this is tlie case in males in  the 5th year in only about 
one-fourth of the corresponding figures for females. All females 
in the 9th year had reached the third phase of the ossification, 
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while this is not the case until in the 12th year in males. I n  the 
14th year. the ossification is concpletetl i l l  females, in  niales in  
tile 15th year. 

I n  the third phase of the ossification accessory centres ap- 
pear, which contribute to the final shape of the patella. With 
predominating frequency oiie accessory ceiitre is found in the 
upper  lateral cor)ael- of tile patella-thns a niargiual centre of 
ossification- or in the lateral part. I n  the material of Hellmet- 
this was found in 50 cases, i.e. in about one-fourth of the cases, 
and with considerably greciter incidcncc iti males than  in females, 
vie. in 33 and 23 respectively. In 38 cctses the  nccessorg cewtre 
toas mi la tc ra l ,  in 18 Lhilciteral. I u  30 of the cases of Ilellriier an  
apical accessory centre was found, also this with greater incid- 
ence in males than in females, though the differeiice was con- 
siderably less here, viz. 16 and 14 respectively. 111 17 cases the 
acccsso9.y centre icas utiilate9~tl it1 13 bilatet-al .  130th forms oc- 
cnrred earlier in males than in females. 

The histological exauiiriatious are also of particular interest. 
Iii two of the cases with marginal priuiarj  centre of ossifica- 
tiou examined by Hel l r rw  i t  was found that  the narrow, con- 
tiiiuous conuectiou betweeii the centres consisted of cartilage. 
here and there interspersed by vascular connective tissue. I n  the 
one case regressive chauges were noticed in several places, and 
in the other typical degenerative chaiiges were observed in the 
adjacent cartilaginous tissue. I n  a third case with priinary 
centre cartilaginous cells with typical changes were discovered 
in the surrounding cartilagiiious tissue, particularly in the 
bridge betweeii the two prininry centres of ossification, several 
more ceutres having been formed and iiiclicatiou of palisading 
having appeared. 

It is obvious that  these investigations of Hellntel- to a great 
degree support the opinion that  patella parti ta depends on con- 
geiiital, and thus rndogeneoiis factors. They provide a key, 110 

doubt, to the explanation of the fact that  the niarginal type of 
partition of the patella has the preponderant incidence, and also 
tha t  i t  iiivolves males with predoniinating incidence. 

I u  advocating a traunmtic genesis of patella parti ta Blumen- 
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sacit (1932) states that  up to  that year no case had been reported 
in the literature in which had been demonstrated in tlie same 
individual a t  a young age a patella with iiiiiltiple centres of 
ossification, in which i t  has been possible to demonstrate it 

persisting partition after tlie period of growth liacl been coln- 
pleted under coiitiiiiial observation. h’chae7. (1934) reiiiarks to 
this that  systeiriatical reseai.cli with regard to this subject has 
not yet been carried out. As a result of follo\v-iip exaniiiiations 
of his material-partly sliortl-y afterwards (5-9 months) and 
partly after the lapse of a longer period (up  to 8 years)--HeZZ- 
nier reports that  i t  is iiidic~atetl that  the ctccessory ceiztizs of 
ossificiction i~s~.~ci11y fuse with tile iraairL ce1zti.e of ossificatioii. I n  
all cases the study of the conditions of ossification in tlie patella 
shows that  oiie w a y  ,tot taZk about o par t i t a  CIS a permanent  
anowLaly until  nf tcr  the coniplctiotz of the osnification, ns  mot- 
tiorted a t  the nge of 15 for ~ r t a l ~ s  arcd a t  the age of 1 $ for  females. 
Based on his o w i  investigations on primary centres of ossifica- 
tion of the patella, aiicl after riieiitioniiig the various theories 
regarding tlie pathogenesis of patella partita, l€eZZinei* siiniiiia- 
rizes : “Obgleicli die Frage der Aetiologie der Patella Par t i ta  
nicht zur Gaiize klargelegt ist, iiiuss iiiaii daran festhalten, (lass 
die iniiiier vorhan(1ene inehrkeriiige Aiilage cler priiii8i*e Betliii- 
gurig f u r  die Eiitsteliiing dieser Erscheinnng ist.” 

The opinion of Grnber, that  patella parti ta is  a congenital 
anomaly, finds no iiicoiisitlerable support in the coinparatire 
anatomy, showing that  patella parti ta inay be found in certain 
predatory aiiinials a s  for esaniple the cat, and in certain rodents 
such as the inoiise, tlie r a t  and tlie rabbit.-It was iiatiii-a1 that 
this opinion of tlie pathogenesis was suppoi~tecl also by the fact 
of the markedly freqnent bilateral localizatioii of the anomaly. 
The fact  that  unilateral localization lias now been denionstrated 
to be still n i o i ~  fiwqiient, does not detract from tlie probability 
of a congenital genesis. Firstly, i t  is a known fact that  partitions 
of definite cougeiiital origin in otlier parts of tlie orgaiiisin, a s  

for esaiiiple 0s acetabuli, tliougli geiieriilly bilateral may also 
occur unilaterally. Secondly, froin the aiithor’s own cases may 
be referred a case of i o t i l~ t e rn l  patella parti ta niargin a 1’ IS as a 
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link in a general congenital clmndro-osteopathy. The typical lo- 
calizations and appearance of the partition also support the 
congenital theory. The objection lodged by Blumensaat, tha t  
there are  also, as mentioned above, transitional forms between 
the different types, carries small or no weight in this connec- 
tion. It is sufficient to bear in mind that almost without excep- 
tion the medial lmlf of the  patella avoids partition. 

The coincidence mentioned between patella partita and con- 
genital chondro-osteopathy, which will be more closely dealt 
with later, turns the scale heavily in favour of the opinion of 
Gruber. 

Previously it was generally supposed that the ossification 
of the patella took place from a single primary centre o f  ossifica- 
tion. I n  recent years, however, a couple of articles of high mark 
have shown that  this is not the case. Odermatt (1931) by study- 
ing a great many cases-the number is not given-found two 
or more primary centres of ossification in 15 per cent, while 
HeZZmw (1935) by systematical examination of 100 children 
from two and a half to  three years of age, found in approxim- 
ately 50 per cent of the cases several primary centres of ossifica- 
tion, which must be regarded, therefore, as equally normal to  
one single centre. A patellar partition persisting in an  adult 
individual, therefore, must be looked upon as due to a develop- 
mental deficiency, which has prevented the fusion of two or 
more centres.-The possibility of a traumatic genesis of patella 
partita will be subsequently discussed in detail. 

Jus t  as little is known of the cause why one centre is present 
in one case, and several centres in another, as of the causal 
relation of the above mentioned deficiency of ossification in mul- 
tiple primary centres of ossification. Endocrine disturbances 
have been suggested, rickets and so forth. 

V. 

For a long time the opinion of Gruber as to the pathogenesis 
of patella partita was the prevailing, and is undoubtedIy the one 
which has had and still has, the greatest following. Thus Hell- 
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me>- in 1925 maintains : ‘‘Weiiii in der knorpeligen Patella ineh- 
rere ~’erkiioclierungszeiiti~eii vorhanden sind, und die so ent- 
standenen ICnochenfragmente dnrch eine Bildungshemmung 
nicht versclimelzen sondern isoliert bleiben, bekommen wir eine 
Patella partita.” Pickhan states in 1936 that, after having car- 
ried out  systematic X-ray examinations of the patella in evolu- 
tion, similar to the investigations of Hellme?; he has arrived a t  
the result L‘dass eine Patella partita als Endergebnis einer nicht 
zum Abschluss gelaiigten knochernen Vereinigung einer aus 
mehreren Kernen bestehenden Ihiescheibenanlage anzuselien ist 
und dass die kindliche Patella sehr haufig vielkernig aiigelegt 
ist.”-Fairly early, however, a case occurred which might give 
room for another opinion. This was the case of Natoig-des- 
cribed by Joachimsthul in 1902-with bilateral apical patellar 
partition in a female, 33 years of age, with spastic flexion coii- 
traction of both knee and hip joints. The a u t h o ~  had not con- 
nected this with the patellar partition, however. This coincid- 
ence, however, received quite another significance when com- 
pared with a case reported by Bnde?-le in 1916, which also dealt 
with a bilateral apical patella partita, in which the patient, a 
male 4’7 years of age, had suffered pain in both knees from thr 
age of ten without demoiistrahle cause. Enderle supposed that 
the cause of the patellar partition had to be traced back to in- 
co?nplete ossification of two patellar centres, and that  this again 
was due to a certain distraction cffect on the patella tulbile still 
cartilaginous-of the quadriceps in one direction and the inferior 
patellar ligament in the other. Such a pathogenesis appears all 
the more reasonable as the patella in both cases-particularly in 
that  of Natuig-was drawn out longitudinally, a t  the same time 
having become narrower. In  his paper of 1921/22 mentioned 
above, Xazipf records a bilateral case of patella partita of type 
I, in a person, 38 years of age, suffering from Little’s disease. 
A paraplegia of both lower limbs a t  the age of five had left a 
contraction of the knee joints of 140 and 110 degrees of the 
right and left knee respectively. In 1901 the patient had fallen 
on the right knee. X-ray examination disclosed a patella partita 
of type I, with a transverse partition-symmetrical on both 



14 HA4TJFDBN SUNDT 

knees-of the elongated aiid anteriorly strongly convex patella. 
Snupe was of the opinion that  on the basis of this, and the case 
observed by Ncrtcig, in which also occurred an acquired diplegia, 
he could coiicliide that iniiscular spasm with contraction plays 
a pathogenetic rBle in type I of patella partita. 

I n  1924 Haclietzbrock reported a case of a 15 year old boy 
with niongoloid features, who in addition to a number of other 
congenital cleforniities-aiiioiig which were spiiia bifirla and 
syndactyly of the feet, also presented bilateral contraction of 
the knee joints due to “Flugliautbilduii~”. Roentgenologically 
was found that  also here the patella of the one side was drawn 
out longitudinally and divided by a horizontal partition into two 
fragments, one greater upper and a siiialler lower one. Sirnul- 
tarieoiialy were foiiiid also a diastasis between the tibia1 tu- 
berosity aiid the diaphysis. Haclienbrock was of the opinion that  
all this was arrested growth caused by a continual pressure of 
the patella on the feninr. His case gives considerable cause for 
doubt, however, as  to whether the patellar partition bears a t  all 
any causal relation to the contraction of the knee joint. Whereas 
this was bilateral, the patella was found to be divided on one 
side only, and t h a t  even on the side on which the flexion con- 
traction was least. It is reasonable to suppose that  niiiltiple cen- 
tres of ossification hare  been present bilaterally, and that  for 
some reason or  other the ossification has been delayed on one 
side, and was found to be completed here a couple of months 
after the flexion was relieved. Whether this is  exclusively due to  
the result of an operation certainly gives cause for doubt. It 
should be recalled, namely, that  when the ossification was com- 
pleted the patient had not yet reached his fifteenth year, and 
was not, therefore, above the iiorinal limit of ossification. 

In 1920 W’althet- Miilter. referred a case of patella parti ta 
inarginalis and riiaintaiiied that  this was a congenital anomaly 
which was always bilateral, and which could not be explained as 
having been produced by niechaiiical nieans similarly to the case 
of Etzdet-Ze with traiisveiase partition. Four  years later (1924) 
Miiller published some experimental iuvestigations which serve 
to support to a not inconsiderable degree the above nientioiied 



observations niade by ,lorich iwsf ha I ,  Err d o . l e  and Hricken brock. 
By keeping the one hind leg of yonng rats  fixed in the hip and 
knee joints for three iiiontlis, a simultaneous lengthening of the 
patella occurred and division into tlvo fragnieiits by a liori- 
zontal partition. This became manifest roentgenologically as a 
pale, transverse area. almost resembling an epiphyseal line. Hi- 
stologically changes w e ~ e  foiind which corresponcled to those 
present in  a pscrcdni-thimis with separation and appeai~tnce of 
cartilaginous tisxiie, changes which were regaiyled by ;IliilEer as 
corresponding to those foiind in a n  “Unibauzone” according to 
Looser, in that  no cloiibt nornial bone tissue ac: a consequence of 
the inechanical strain rel)resented by a flexion contraction of 
long diiratioii lias been clianged into i)ifci.io,. bone tissue and 
finally into connective tissiie.-~lliilZet~ thus niaiutains that  n 
7trcrho~icrrl strni)i fl!t.cnd!j i t i  thc i ) z t r c i - u t f r i ) i C  f r is tc i ice  may be 
the cause of this anonialy ant1 needs not necessarily depend on 
whethri- there are  one or iiiore priinary centres of ossification, 
a s  appears froin the rsplanation of dfiillcr. 

It will have heen noticed that Eitdct.Zr, h‘nupe, I I l lnek~~~br .0~7~  
aiid Jlii17e,* siippsetl tlint a distraction of the patella between 
two fo iws  pulling in olqwsite directions, was the caiise of tlie 
partition foiind in the patella. 111 this direction iincloiibtedly also 
points the fact. wliich liaa not-at any rate  up to now-received 
particular attention. that  in the cases of the above mentioned 
aiithoiSs, and least pronoiiiicetl in that  of Bndo.lt, the patella 
lias altered its shape, being drawn out longitndinally a t  the same 
time as it has decreased i n  ~vidt l i .  which lias no t  occur~ed  in the 
other cases of patella pil’tita of type I. Refer to the cases Alv 
and IIj@r(lis in tlie present paper, ant1 which represent typical 
exaiiiples of a patella partitn albicalis. It slioiild be noted also 
that the transverse partition in the cases in which the authors 
have reported that a flexion contraction lias existed, is locatetl 
higher up in  the patellai* body, though not SO high up in the 
typical cases that one may actnallg speak of an apical partition 
in tlie prevailing sense of the designation. This appears parti- 
cularly clearly froin a case observed by the author-a female, 
25 years of age, \vho hat1 siiffered for a iiiiiiiber of years from 
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a major spondylitis with discharging sinuses, in  whom a right- 
angled flexion contraction had gradually developed in one knee, 
having lasted for more than five years, and the crus simultane- 
ously taking a subluxation position posteriorly, the patella 
thereby being squeezed against the articular surfaces of the 
femur. Clinically the patella was found to  be considerably longer 
and wider than that  on the opposite side-two and one and a 
half eentinietres respectively. Further, the patella was in its 
entirety somewhat convex anteriorly, and also its frontal sur- 
faces were considerably irregular, a fairly deep depression being 
palpated at the lateral margin, continous as a definitely palp- 
able furrow across the patellar frontal surface. These findings 
were verified roentgenologically, the sagittal view disclosing 
tha t  the upper patellar pole was drawn out longitudinally and 
conically pointed. Similarly to the entire bony framework of the 
kuee the patella was quite glassy, decalcified and structureless. 
Across the patella, however, is observed on the sagittal view a 
distinctly visible, though faint  stripe with double contour, which 
must be interpreted as a transverse partition. The periosteum is 
thickened where i t  reaches the frontal surface, and this is also 
the case in a region further below. The partition forms a division 
between the upper and lower third. There is hardly any reason 
for doubt that  this partition, like the change in shape of the 
patella, is caused by the distraction of this, which had been 
present for a number of years due to the contraction of the 
flexor muscles. This opinion receives substantial support from 
the fact  that  the patellar change was unilateral. Hacken- 
brocii; supposes that  i t  is the pressure action of the patella 
against the femoral condyle which is the real cause of the 
partition in  his case, and consequently also in  other similar 
cases. It is quite natural  to suppose that  a distraction as well 
as a pressure action take place during the bending of the knee, 
and that  both these factors a re  of importance. It is obvious 
that  a distraction primarily may be held responsible when it 
is a question of a transver-se partitioning, which always produces 
a separation of the patellar apex proper, and which furthermore 
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contrary to the upper part of the patella is not subjected to any 
pressure against the fenioral condyle during flexion of the knee 
joint. It is reasonable, therefore, to suppose that the pressure 
action plays a greater r61e to the partitioning in the upper part 
of the patella. A special explanation is required, however, a s  
to why this partitioning is fouiid always in the upper lateral 
part of the patella. Soi/tntcr has furnished one, in that lie has 
pointed out that tlie lateral femoral condyle, contrary to the 
niedial one, is supplied with a sharp bony edge in its proximal 
part, which prevents the patella froiii slipping out to tlie 
side when it slides upwards during stretching of leg. As the 
quaclriceps tendon always pulls the patella outzoat.ds and up- 
wa~cls, the upper, outer 'quadrant of the patella duriug this 
procedure mill always collide with this protruding bony edge. 
It is exactly in t h i s  quadrant of the patella, however, tha t  parti- 
tioning is most frequeutly discovered betweeu two or more 
fragments and the patella proper.-Just a s  a factor with chronic 
action according to  the investigations of Mullei- seem to be able 
to produce a partitiou of a norinal patella, a similar influence 
according to Sommer. shoulcl be able to nzainfain a congenifnl 
parti,tioning, as  it preveuts fusion of a patella with several prim- 
ary centres of ossification. I n  both cases the result is an  in- 
ferior patella with regard to physiological function, which is 
supposed to represent a locus niiiioris resisteutia to trauinatic 
insults within as  well as  outside the scope of the normal, and 
in the first instance to such a s  cause a distraction in IOU- 
gitudinal direction. The histological examination of a post- 
mortem specimen froin a patella partita marginalis iu a male, 
33 years of age, nientioued by Nciiaer in his nioiiograpli published 
in 1934, and which will be referred in more detail later, appears 
to support tlie supposition of a degenerative process in the par- 
tition tissue. It shall only be iiientioned now that  the author, 
in referring to his case as  an example of the typical constrnc- 
tion of a patella partita, concludes as follows:--"Ich niochte das  
Bild in  seiner Gesanitheit am ehesten als erhalten gebliebene 
Epiphysrnfuge deuten, die von Fall zii Fall wechselud die ver- 

Acta orthopaedica, Vol. XIII, 1-3. 2 
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schieclene Grade cler Iinorpeldtigeneration aufweisen kann.”- 
Anyway, the cases recorded by Joachintsthal, Enderle and Ha- 
ckenbroc-k, supported by the experimeutal researches of w. Mul- 
Eer, have introduced the traumatic factor into the question of 
the pathogenesis of the patellar partition, a s  the above nien- 
tioned flexion contraction in the knee joint of long duration 
must be supposed to have acted as a chronic trauma against the 
patella. 

VI. 

I n  1920 Walther Muller described a case of Osgood-Schlatter 
disease in a boy, 13 years of age, in whom the lesion had occur- 
red without antecedent trauma, and the roentgenogram disclosed 
that  on the frontal side of the patellar apex of the one knee a 
small piece of bone was sepaiaated by a narrow fissure from the  
remaining part  of the patella. Muller considers this to resemble 
the partitioning of the patella found in the case of Enderle. In  
rriy opinion this i s  not right, however. I n  the case referred by 
Enderle the apex proper of the patella was separated by a hori- 
zontal depression, while in  the case of Muller  it was the case 
of a thin lamella only of the anterior surface of the apex, which 
is separated from the patella by an oblique partition. On the 
other hand the roentgenogram of the case recorded by Miiller 
is exactly similar to several of the cases which were described 
in 1922, independently of each other, by six% Johansson, Swe- 
den, and Ximling-Lnrscn, Norway. These authors considered it to 
be a separate disease, not before described, which has also sub- 
sequently carried the name of these anthors. TT7. MiiZZer as op- 
posed to  Ende+Ze does not hold that  this case depends on a 
congenital partition, but is a partial chip, though uot on a 
purely traumatic basis, a s  no trauma existed and no clinical 
symptoins of such. On the contrary he regarded i t  as a spontane- 
ous inft.wtLtion caused by pull of the patellar ligament, as lie 
regards this spontaneous teariug off of the bone as a paralleI 
to the spontaneous ephiphyseal separation in fractures. I n  this 



case such “epipliyseal ~ e p i ~ r : ~ t i o ~ ~ ”  was fonnd also on both lesser 
trochanters. These symptoins give support to tlie opinion of the 
author tha t  the Osgood-Schlatter disease is a systemic disease 
which manifests itself by a n  inclination to  spontaneous infrac- 
tions and epipliyseal separations-or on the whole to spontane- 
ous fractures, and which in the opinion of the author are  due 
to rachitis tarda. Anyway-this case of Walther Miiller’s is the 
first in which a partitioning of the patella has been connected 
with an  Osgood-Sehlatter disease. 

Fleischner, in a case reported by him in 1924, arrived a t  a 
still more categorical conclusion than L91iiZler’, from the coincid- 
ence of a patella parti ta inarginalis aud an Osgoocl-Schlatter 
disease. It was a male, 25 years of age, who came in for X-ray 
exaniinatioii on the clinical diagnosis of Osgoocl-Sdilatter dis- 
ease. FOUI* months previously he had fallen and hurt  his right 
knee, in which he had felt pain during the past two months. 
Recently the knee had become swollen, and there was tenderness 
over the tibia1 tuberosity. X-ray examination demonstrated an 
exostosis, the size of a pea, corresponding to the site of this 
tuberosity, with a more closely described, trunkshaped piece of 
bone protruding freely from the bone a t  this place. X-ray es- 
amination of the contralateral knee clisclosed a marginal patella 
partita. Based on this coincidence Fleischner then aclvancecl the 
opinion tha t  patella parti ta should be regardecl a s  a juvenile 
osteopathy siriiilar to the cases of so-called apophysitis. the pro- 
totype of which is exactly an Osgood-Schlatter disease, and with 
the nseptic taecr’oses related to it, thong$ certainly not entirely 
identical, in  epiphyses and the sniall spongious bones (Legg- 
Calv6-Perthes disease, the Kghler diseases, and others). 

E’leischncr’ explains the partition of the patella as  being the 
result of an  osteochondritic process in the patella during the 
period of growth having caused deci.t.asecl solidity of the cartil- 
age and bones, so that  the patella yields to strain also within 
normal limits. After the completion of the period of growth 
the same mechanical clefect may delay tlie ossification and inain- 
tain the partition. The Norwegian Nikolai Paus who reported in 
1927 a case of bilateral apical patella parti ta in a fisherman, 

2” 
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53 years of age, in whom were found roentgenologically “marked 
indications of a healed Sclilatter disease”, shares the supposi- 
tion of Fleischner. 

Some objections may be brought forward, however, against 
the conclusions drawn by the two authors from their cases. It 

Fig.  6. 
Case Torbjsrn. 

may be objected in the case of Ii’lcischner that no conclusive 
proof has been procured that  the large exostosis found on the 
tibia1 tuberosity on the side on which the patella was normal, 
was the result of a n  Osgood-Schlatter disease, and which in that 
case must have been dated back 10-15 years. It should also 
be recalled that  this was the case of a patient who had sustained 
an  injury to the same knee four months previously. As regards 
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the case of Pam,  one lias to agree with Helliitcr when he asks for 
the roentgenogram which should have demonstrated that  an 
Osgood-Schla tter disease actually had been present. 

Besides these two cases, however, are also found a couple of 
others in the literature, and the author also rnay add one, all of 

Fig .  7. 

which niakes it hi!JhlIJ pi’ol~ablc that tc siimcltaneoiis occiirrence 
of t w o  so u ~ r e  lcsiotts as p t c l l a  piit-titri trnd Osgootl-Schlatter 
disease in tlrv s(imc itrrliritlzcnl i s  due to tiiore tlian ati accidental 
coincklence. I n  the first instance, however, one shall have to  
disregard liere the cases in which has been found a concurrence 
between Osgoocl-Schlatter disease 011 one sitle and h e n  Johans- 
son-Sinding-Larseii disease 011 the other as in the nboye men- 
tioned case of 1”. -l l i i l l t t*.  8i tiiilar c:wes hare also been reported, 
besides by A ’ i w z  .Joiianssoii, by Si~tclitig-Lrrt.sctz, tian Neck, van 
Scs, Ilozr-ley and Qriazoolrl, and Ro-fat.y and dint*ottoZy. The 
Sren  Joliaiisson--Siiitling-Lai.seii disease cannot be regarded as 
a. patella parti ta in tlie usiial sense, ant1 a t  the time it is still 
iuiclei. discnssion whether i t  niay be looked npon as a disease at 
all. More of this later. 

On tlie other Iiaiicl, patella parti ta associated with Osgood- 
Pchlatter disease hiis been tlescrihed by Kitty.  It w a s  a case of 
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a boy, ten years of age, with typical clinical and roentgen- 
ological symptonis o f  a left-sided Osgoocl-Schfatter disease, the 
X-ray exaniiiiatioii of tlie right knee revealing a marginal patella 
bipartita, while the left patella was normal. 

Bilateral Osfioo‘l-K(.lilatter disease associated with marginal 

I.‘&/. 8. 
Right. 

patella parti ta and bilateral “double patella” (Hacnisch) , as a 
link in a geneid congenital clioiidro-osteopliathg, is foiind in a 
case described by Gom>trsli i ,  which will be referred in more 
detail later. 

The author iwently has had the opportniiity of observing a 
case perfectlj- identical to that of K i ~ q ,  as follo\vs:--Case 1. 
I’orBj@m, 1.3 year old boy. (‘oiisultation March 18, 1940. A couple 
of weeks previously the patient had noticed a swelling close 
below tlie r.i!jlit 1 ~ ~ ~ t ~ l l i t ~ *  apes, with 110 antecedent traiiina. 



PARTITION OF T H E  SI1:SAhIOID BONES 23 

Half a year or one year ;igo the lmtient had just tlie same 
cliiiical syniptonis, also in  tlie lcft knee. These tlisapprmwl spon- 
taneously i n  tlir coiii'se of i i  few inoiitlia. 

Local csami,itrtion: 1)istiiict swelling above the right tibia1 
tuberosity with rscrasiw teiitleriiess to pressart' about two fin- 

Fig. 9. 
Left. 

ger-breadths helow tlie patellar apex. Paiu 011 hyperflesiou of 
the knee and \\lieit lying on the knee. Clinically 110 abnoriiial 
finclings in tlie left knee. Sever before experienced an3 pain in 
the knees. S - m y  esaiiiiiiation disclosed : Foto 6-9. 

Eight kiire : Typical Osgood-Sclilatter disease. 
Left knee : Typic.:il Osgootl-Schlatter disease pliis niarginal 

patella partita' 1 .  

*) Addition during pr i j i t ing :  
On control examination 1i:ilf a year later-on August 28th 1941-thr 
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VII .  

French authors (AZD. iltouclirt, li’ounzier) suppose that  a real 
apophysitis patellae actually occui-s. I n  1919 Mouchet reported 
a case of a boy, 14 years of age, in whoni was present a non- 
traumatic hydrarthrosis of one knee localized to the superior 
recess. The roentgenograms showed nornial conditions of the 
articular surfaces of the knee on both sides, but a bilateral 
marginal patella tripartita. Mouchet supposed that  an  “ost6ite 
de ci*oissance” was present, an “apophysite, d6velopp6 au niveau 
du nodule aceessoire de la rotule”, quite aiialogous to that  found 
in other cases of apophysitis (tibia, calcaneus) and with the 
changes one may find in the medial sesamoitl under the great 
toe. In  a subsequent paper Mouchet further emphasizes this, and 
says:-“Qn’il y a lieu de faire dans la pathologie infantile une 
place A des apophysites rotuliennes, tout comme aux apophysites 
bien connues du calcan6iini oil de la tubBrosit6 anthielire du 
tibia ; elles ne soiit pentdtre  pas aiissi exceptionnelles qu’on 
le croit ; elles expliqueraient certaines hydrarthroses curables de 
l’adolescence, qu’on a pent-&re trop facileinent attribubes A la 
tubercnlose.” 

Among the speciniens from the N us6e Dupuytren described 
by Fownier,  as above mentioned, where he had also encountei*ed 
some cases of “emargination rotulien”, he found four patellar 
specimens demonstrating “un renflement cle l’angle supero-ex- 
terne, cl6veloppb en une veritable apophyse.”-In two of these 
the apophysis had entirely fused with the patella proper, while 
in the two others they were separated by a partition. I n  the one 
case the base of tlir partition was foriiied by a thin bone lamella; 

roentgenogram demonstrated that the right tihial tuberosity had now 
been consolidated and presented the identical picture as the left side, 
which had also shown definite clinical symptoms of Osgood-Sehlatter 
disease. Simultaneously, however, the partition in the patella had dis- 
appeared in the frontal as well as in the axial plane. There cannot, 
therefore, have been any question of congenital partition of the patella. 
This makes the case no less interesting, however, particularly when 
regarded in connection with the simultaneous affection of the tibia1 
tuberosity. 
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in the other the apophysis was united with the patella by “une 
pCdicule ossenx siCgant a son extrCmitC superieure.” None of 
these patellae showed evidence of trauma. According to these 
findings Foumier agrees with the supposition of Mouchet that 
an apophysitis patellae occurs during the period of growth. As 
the patellar partition is bilateral, while the syriiptoms are uni- 
lateral, it follows that  the partition cannot have been the cause 
of these. An additional “something” ninst have occurred. That 
this is an apopliysitis has not been proved neither in the case 
of Mouchet nor in the specimens of Fozcmier. Xeither is this the 
case even if subsequently a consolidation has occurred of the 
assumed apophysis, as in other cases of apophysitis. 

1’111. 

Cases have been described also of patellar lesions, in which 
it has been assumed with more or less probability that it is a 
question of an “aseptic iiecrosis”, an  “osteochondritis”. The first 
case of an osseous aseptic necrosis is found in Albnn K$ltler’s 
initial description of the lesion of the navicular bone of the foot, 
which has since carried his name, Mor1mq h‘$liler 1. The disease 
was bilateral in one of the three cases reported here-all were 
boys between five and nine years of age. Simultaneously, howe- 
ver, the patient complained of pain in both knees localized to the 
patella. X-ray examination showed a bilateral lesion with per- 
fectly identical changes as those found in the navicular bones. 
It is stated with regard to the X-ray findings in these that  the 
bones were visibly pathologic throughout, while the other bones 
of the skeleton of the foot were normal. “Das Naviknlare war in 
vierfacher Beziehung verandert und m a r  in seiner Grgsse, seiner 
Gestalt, seiner Architektur und seinem Kalkgehalt.” Undoubt- 
edly, however, some objections may be advanced against accept- 
ing without further ado the assumption of Kghler based on the 
available information and the X-ray findings, that the bilateral 
patellar lesion was of the same nature as the navicular lesion. 
The roentgeiiograni discloses a patella, the development of which 
is greatly delayed when compared to the age of the patient. AS 



26 HALF’DAN SUNDT 

mentioned, however, the only indication of age was that the 
patients were between five and nine years. The roentgenograiii 
shows that  this patient must have been the oldest of the three. 
A roentgenograni of the patella of the twin brother of the patient 
is also illutratecl, showing that  while his patella measures 17X 8 
millinietres, the patella of the patieiit measures only 7X 3 niilli- 
metres. The reproduction of the roentgenograms, which leaves 
niuch to be desired in the way of clearness of details, however, also 
shows as pointed out by the author-an irregular calcification. 
I n  his paper froiii 1936 IlelZ?ncr reports that  the roentgenogram 
discloses two centres which are  partly superimposed on each 
other, a fact which explains the irregular bony structure. I can- 
not accept this interpretation of the picture, whereas according 
to my opiiiioii an objection niiglit be raised that  no fresh subse- 
quent X-ray examination was carried out. Such woulcl have given 
iuformation as to  whether increased irregular decalcification 
had occurred or  subsequent consolidation of the bone respect- 
ively as in the aseptic necroses generally. We should then have 
been able to approach closer to the diagnosis. Even though such 
roentgeuologic follow-up examination has not been carried out, 
however, it is not warranted to entirely reject the possibility that  
the ossification distiirbance actually found in both patellae has 
an etiological interrelation to the changes observed in both the 
navicular bones of the feet, now aclniitted to be caused by ail 
aseptic necrosis. At  any rate  such an assumption appears to be 
considerably more probable than that i t  i s  an accidental coin- 
cidence of two etiologically different lesions. 

The combination of a unilateral K#hler I with delayed ossi- 
fication of the CR1’I)iIl bones and of both knee-caps, which dernon- 
strated minor changes in a boy, seven and a half years of age, 
are described by Uchn. Of more interest is a case of unilateral 
Kghler disease I in a boy, nine years of age, iworded by Koii t -  
zinsky, in which both patellae presented irregular, serrated 
contours with partially increased calcification and a bipartition 
of the left patellar centre, which also is observed to be consider- 
ably greater than the right. 

In  1024 H .  Blencke reported a case of a seven-year old boy 
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with syniptouis from the one knee joint, suspected of tuber- 
culosis (with pain i.a. over the patella and slight swelling of 
the joint). X-ray examination revealed wide epiphysral areas 
in the skeleton of tlie knee, but no decalcification. Further, coil- 
siclerable chaiiges were found in the patella, the upper. tivo- 
thirds of which were made up of a crescent-shaped sclerotic 
“nucleus”, while the reniaincler of the patella sui*rouncling this 
nucleus denionstrated a iiiarkecl mottled atrophy, particularly 
of the lower pole. It was also distinctly fiizq-, and separated 
froin the other part of the patella by a narrow cleft of isolated 
bony islands about the size of iiiustard seeds. Further, the con- 
tours of tlie epipliyseal borders of the feniiiia as well as of the 
tibia were serrated. No mention is inade of tlie conditions of the 
opposite knee. Teiitatire diagnosis: Osteocliondritis patellae, 
which appeared to be verified by the clinical course, as a11 
symptoms receded spontaneously during rest. The patieiit reap- 
peared, however, fire months later as he again commenced liiiip- 
ing. Examination established that a Legg-Calv6-Pertlies disease 
was present on the same side, while the knee sliowed quite 1101’- 

ma1 conditions. The author assiinied the presence of a iiiultiple 
epiphyseal lesion on coiistitiitional basis. As the roentgenograni 
is not reproduced in the pape~,  one niay oulp refer here to the 
descriptioii, according to which i t  appears that the changes in 
the epiphyses of the knee are  not greater or other than nornially 
observed in childreii during the period of gron-tii. The pa tellnr 
chaiiges, which were considerably niore proiioiincetl, consisted 
in a strongly iiiarked mottled atrophy, which seemed to hare 
resulted in fragnieiitatiou-changes which tallx perfectly, 
therefore, with those found in several of tlie cases described 
below (Muzc, Moffat) under tlie diagnosis “osteopathia” or “oste- 
ochondritis patellae”. The clinical syiiiptoms attending these 
X-ray changes together with the coincidence of a definite osteo- 
cliondritis of one hip joint, rnust be stated to niake i t  probable, 
that the changes of the patella have also been osteocliondritic. 

I n  1930 Maid under the clesignation “osteopathia patellae 
juvenilis” has described foilis cases, all in children between nine 
and thirteen gears of age, among wlioiii the one, a hov of nine, 
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is of particular interest. Without known reason the patient 
developed symptoms of a chronic synovitis of the right knee, 
which was interpreted as tuberculosis. X-ray examination dis- 
closed niarked structural change of the eiitire patella, particul- 
arly a t  the poles, with greatly irregular calcification, even to 
fragnientation. The patient was under observation for seven 
and a half years, during which time the bone had consolidated 
gradually, tlioiigh very slowly, without attaining normal struc- 
ture, a t  the same time a s  the patella increased in length as well 
as in width as conipared to that  on the sound side. Mnu con- 
sidered it to  be greatly probable that an aseptic necrosis was 
present in all four cases, due to an abnormal pressure and pul- 
ling effect on the patella. As the case was not treated operatively, 
no opportunity offered of histological examination. Such was 
carried out, however, in two of four cases published by Rostock 
in 1929, also under the title of osteopathin patellae. Three of 
these cases concerned adult males, 26 to 41 years of age, and 
the fourth was a 16 year-old feniale. The three males had suf- 
fered a prececling trauma to the knee. Physical examination 
elicited pain in the knee joint, particularly on flexion, and also 
muscular atrophy. Roentgenogram in sagittal view demonstrated 
in all cases one or more rarefactions in the bone, the size of 
peas or beans, and surrounded by smooth walls. In  the two cases 
operated on-both niale-the rarefaction in the hone was dis- 
closed to be a cavity sharply delimited by brittle bony tissue. 
The histological examination of this tissue in the first case gave 
a negative result, while the examination of the bone a t  the edge 
of the cavity demonstrated the presence of osteoid tissue proving 
that  reparatory piaocesses were at work in the bone. The histolo- 
gical examination in the other case showed distinctly necrotic 
bone besides adjacent osteoid seams. According to these findings 
the author assumed from the clinical and roentgenological find- 
ings, which corroborated each other in all cases, that it was a 
case of an aseptic necrosis 04 the patella. Considering the age 
of the patient, however, there can obviously be no question of 
a juvenile osteopathy. The X-ray finding also differed funda- 
nientally from that in Mau’s case. 
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dloffnt, also in 1929, uiidci8 the t i t le “Ii~111er7s disease of the 
patella” recorded a case in a child, seveii years of age, who after 
a fall on the knee seveii weeks previously had coiiiplaiiied of 
pain here. The history of disease further reports that  the same 
knee hacl becoiiie smolleii consequent upoii a trauma 13 iiioiitlis 
previously, when i t  had been iiicisecl aiid drained, subsequently 
reniaiiiiiig completely liralthy iiiitil the above iiieiitioiied trauma 
occurred. Afterwards the knee had been slightly swollen with 
mild hydrops. Cliiiical diagnosis : Tuberculosis. While the X-ray 
picture of the sound knee showed a iioriiial knee-cap correspond- 
ing to  the age, the picture of the diseased knee disclosed a 
somewhat enlarged, but priiiiiirily strongly fragrnmtted patella. 
Frontal  view is absent. The case w a s  treated operatively. a purse- 
string suture being affixed around the knee-cap to prevent 
further fragmentation. The operation revealed a chronic syii- 
ovitis with hydrops, an elongated, extremely soft and almost 
cartilaginous patella. Microscopical exaiiiiiiation showed : “ . . . 
no erideiice of osteitis. The bone was everywhere invaded by 
cartilage. The appearance corresponded to  that  described in 
microscopic examination of sections of the femoral head in 
Legg’s disease.” Subsequent X-ray esaiiiinatioii showed very 
small changes with no augnieiited fragnientatiou. The author 
winds up  by stating that  an epiphysitis of the patella hacl arisen 
due to a cliiiically cliroiiic infection, but that  no iiiflaiiiiiiatoq- 
changes could be recognized. This epipliysitis had then caused 
a disturbance of the ossification with changes considered by 
the author to be identical to those found in  Iiahler’s disease of 
the navicular bone, which softened the bone so tha t  i t  yielded 
to axial pull. 

In 1932 K t ’ e n m r  referred, under the designation “eine selteiie 
Lokalisatioii der Kyihlersche Krankheit”, two cases, both boys 
of 8 and 41,$ years respectively. In the first case the patient 
showed a somewhat retarded development. Clinical examination 
disclosed slight swelliiig of the knee due to iniiior capsular 
thickening, and quite slight tenderness over the patella. Roent- 
genologically niarked striictiiral change of the patella was reve- 
aled, which showed “eiii ausgesprochener scliolliger Zerfall durcli 
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den die Patella ein kriimeliges Aussehen erhalten hat.” Areas 
showing distinctly dense structure was also seen. Similar X-ray 
changes were seen also in the opposite patella, which showed 
perfectly iiornial clinical conditions. No roentgenological changes 
were found in the tarsal navicular bone and the head of the  
second metatarsal bone. Renewed X-ray examination half a 
year later disclosed increased calcification. I n  the sagittal view 
the left knee-cap was now distinctly divided into two by a trans- 
verse parti  tion. 

In  the other case also quite slight clinical symptoms were 
present in  the one knee (slight swelling of the soft par ts  with 
tenderness to pressure over the tibia). X-ray examination : Pro- 
nounced structural change of the left patella with irregular 
calcification-with two vacuolar rarefactions over the lower 
pole, otheiwise with increased calcification and irregular con- 
tours. This case also showed normal conditions of the navicnlar 
bone of the foot and the heacl of the second metatarsal bone. No 
trauma was present in the past history of any of these cases. 
I n  both cases the patients were referred for X-ray examination 
because of a fear of incipient tuberculosis of the knee joint. The 
author states tha t  his case does not tally in diagnostic respect 
with those of Rootock, described above, which according to his 
opinion concerned 1ocali:td neeyotic foci in the patella. I n  his 
two own cases on the contrary, he assumed that  it was a case 
of total necrosis of the patella as in the aseptic osteocartilagin- 
om necroses caused by mechanical strain in two individuals 
who presented disturbances of ossification. The first, a boy of 
8 years of age, hacl reached the developmental stage of 6 years 
only. In  both patients the development of the patella was con- 
sidelaably clelayecl according to the age. 

In 1934 Moses G e l l m m ,  Baltimore, refers two cases of “osteo- 
chondritis of the patella”. The one was a boy, 6 years of age, 
who appeared for examination on Jannary 16, 1930, a s  lie had 
complained of pain first in one and then in the other knee for 
some months. The clinical symptoms were limited to slight 
tenderness over the patella. The sagittal picture disclosed a 
distinctly niottled atrophy, “numerous areas of lessened density 
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and incomplete ossification and a tentleiicy to fmgnientation of 
the lower poles.” The frontal picture showed slight, though de- 
finite fragmentation. During rest in  bed for two to three weeks 
the tenderness over the patella vanished. Eenewed X-ray ex- 
amination two and one-third years later, dnring which time the 
cliiltl had had no symptoms from the knee, showed normal struc- 
ture in  both patellae which had, however, increased in length in 
proportion to  the age. The second case is of particularly great 
interest in this connection. It was a boy, 12 years old, who had 
suffered pain in the right knee after having twisted it one year 
previously, feeling the pain particularly when mounting stairs. 
There was also some swelling over the patella, especially o17er 
the upper outer corner, without tenderness on pressure, however. 
The boy occasionally limped on this leg, and lately the symptoms 
had increased. The boy was well developed, though with some 
obesity, and rather under than over medium height. He also suf- 
fered from congenital ichtyosis. Local exurninntion: Right knee: 
Free motion. Some swelling over the outer, upper corner of the 
patella, where considerable tenderness was elicited on pressure. 
Left knee: Normal patella. Y-ray examination : Sagittal view 
of the right patella revealed a greatly changed structure. The 
upper pole was almost entirely separated from the remaining 
patella by a transverse furrow, and the entire frontal surface 
was also separated by a vertical furrow, the patella thus also 
being divided in a frontal and a distal part. The patellar strnc- 
ture  itself showed extremely strongly marked mottled atrophy. 
The sagittal picture of the left knee showed that these changes 
were still niore pronounced here than on the  right side (“even 
more disorganized and moth-eaten”). On the frontal view the 
right patella is observed to  be hipniztite, tlie iipper, outer corner, 
where the patient had shown tenderness to pressure, showing a 
small fragment separated by  a fairly wide partition from the 
patella proper. Further, in the sagittal view the lower femoral 
epipliysis, particularly the anterior part, sho~-ed  some irre- 
gularities especially on the left side. After immobilization for 
four and a half months all tenderness had vanished from the 
right knee, and there were still no nymptonis from the left knee. 
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Renewed X-ray examination showed some improvement. In  the 
right patella fusion had taken place between the two fragments, 
the structure, however, still remaining considerably mottled and 
disorganized. The left patella still showed partition, though on 
the whole the bone had become more solid and calcified. I n  Sep- 
tember 1930 the patient presented himself for further consulta- 
tion because of pain in both heels of some weeks’ duration. There 
were distinct clinical symptoms of a n  apophysitis, roentgen- 
ologically on one side only, however. Three days later he reap- 
peared due to pain in the left knee, in which were now demon- 
strated the typical symptoms of an  Osgoocl-Schlatter disease, 
the typical roentgenologic changes also soon developing in the 
tibial apophysis. X-ray examination of the patella now demon- 
strated a considerably more dense and homogeneous, though not 
yet normal structure. On the last examination two and a half 
years after the first examination the patellae on both sides were 
perfectly symptomless. Both were, however, wider than normal, 
and the right also longer. While the left showed normal struc- 
ture, mottled atrophy still persisted of the right patella. There 
was still tenderness over the tibial tuberosity. 

It appears froin this review that the roentgenological changes 
of the patella found in all of the patients referred, were in- 
terpreted a s  necroses. I n  the four patients of Rostock necrosis 
was observed, localized to certain circumscribed parts, while a 
total necrosis seems to hare been present in the other cases. I n  
a couple of cases (KghZer, Kori t ,~insky)  the bilateral patellar 
changes which were associated with a Kghler I disease, also 
bilateral, only represented an  incidental X-ray finding. I n  other 
cases cliiiical symptoms are  met with in one knee (Muu, Moffat, 
Iiremser, Gellman). In  one of the cases of Kremser and one of 
Bellmads X-ray examination of the sound knee showed the 
identical roentgenological changes in the patella as in the other 
knee. Mostly the clinical symptoms were slightly marked, though 
sufficient to warrant a fear of incipient tuberculosis. I n  the case 
of Moffat it was SO strong even that the knee joint was incised 
and drained. I n  this case a part of the patella was removed and 
examined histologically, with the result that the author meant 
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to be able to conclude that the identical process was present in the 
patella as in the upper femoral epiphysis in Legg-Calv6-Perthes 
disease. In  my opinion, however, the description of these changes 
is too brief and contains too few details for such conclusion to be 
drawn with certainty. The fact that  the clinical symptoms are  
so pronounced speaks rather against than for a primary patel- 
lar  osteochondritis. On the other hand, however, the roentgen- 
ological findings-which demonstrated a fragiiientation of great 
extent together with an elongated patella-concur with those 
found in aseptic epiphyseal necroses. No follow-up examination 
wa.s carried out in this case, however, and it is not known, 
therefore, whether the patella was finally consolidated. This 
was the case, however, with Muu’s patient, in whom fusion 
gradually occurred of the not illconsiderably elongated patella, 
in spite of strong fragmentation during the observation period 
of eight years, even though its structure had not yet become 
entirely normal. I n  the other cases the roentgenological changes 
were primarily limited to a structural cluznge due to irregulay 
calcification of the patella, which had shown irregular contour 
and in several cases were divided into two. 

It is a factor of great iiriportance in the evalutation of these 
cases that all the patients referred-except Rostock’s four-were 
children, most of them iu the niedium age of childhood. One has 
to take into account, therefore, in all these cases that  the OS- 

sification of the patella has not been entireIy completed, all the 
niore so as  all the cases, with the exception of those of Mau, two 
of the four of which were female, and sisters, were boys in whom 
the ossification period is longer than in girls. The sex has not 
been indicated, however, in Xoffnt’s case. 

I n  a critical a i la lpis  of the cases I have mentioned above- 
those of Blencke, Rostock and Oellman escepted, however, Hell-  
mer winds up by establishing that the X-ray picture, interpreted 
by the authors mentioned by liiiii as a form of the IC(dhler disease 
localized to the patella, is a comrion occurrence in the normal 
ossification of the patella. And in a discussion with Kremser 
regarding the above nientioned case of this author, HeZZnwv 
maintains that  the irregular foriii and disorganization of the 

Acta orthopaedica, Vol. XIII, 1-3. 3 



patella is due to “Ueberprojektioii melirere teilweise nocli voii 
einander getrennten, teilweise in Verscliinelzuiig begriffener Os- 
sifikationszentren.” A s  iiientionecl above Z‘ickliuu has carried out 
similar X-ray extiminations of tlie patella in cliildliood and has 
arrived a t  the same result as 1Iellmer. The freqnent incidence of 
several priniarj  centres of ossificatiou in the patella may result 
“in cler verscliiedeiiartijisteii Forriien im R@ntgenbiltl . . . (Auf- 
Iockerung, scliollingen Zerfall, Maulbeerform ” , i n  other \VOI*C~R 

tlie roeiit~enograiiis are iiiterpretecl by various itiitliors as resew 
bling the Iidhler disease or the Sren Joliansson-Sincliiig-Larsen 
disease, t l ~ o i ~ y f i  thc,tj arc perfectly twracc t l .  This, of course, can 
be proved histologically only, which has also been done by H t l l -  

as well a s  Picklrcitt. Esaniination of patellae which presented 
tlie said X-ray changes, showed that tlie histologicwl construction 
was quite ) i o m u f .  X o  necrosis iis ilenionstrated neither of 
cartilage nor of bone. 

After having stndied the above mentioned cases of M a u ,  
Iiroriser, Moffat. and GcZZiitatr, the Swetlc r .  Rosen, in his 
recently published paper (1030) on infectious pathological pro- 
cesses in tlie patella, arrived a t  tlie result that  the case of Kre?ri- 
ser’ and tlie first of those of Qcllrr~arc only represent iiorrnal 
stages of patellar ossification, \vliile in tlie case of Moffat, M a u  
and the second of Crellriitriz’s cases, a benijiu ostemyelitis of the 
patella \\-as piwbahly present. The iluthol’ conclndes by stating 
that  i t  is doubtful in his opinion, wliether an aseptic necrosis 
does occur a t  all in tlie patella as a separate disease. 

HeZlniet. and Pidihtrrr have clenioiistrated by their investiga- 
tions on the ossification of tlie patella, that  similar X-ray fincl- 
ings in the patella as tliose made in the cases of tlie above nien- 
tioned authors, may also occur without  simrltaneous clinirlrl 
symptonzs. It is quite another matter, however, whether this is 
any proof that the roentgen changes lie within the physiological 
limits. It is often very difficult to  decide where these limits are. 
I t  is a t  any rate a well-known fact exactly in the aseptic epi- 
physeal necroses, that  one may find marked X-ray changes with 
mitirely normal clinical findings. I n  the presence of a clinically 
unilateral Legg-~’iilve-Pertlies disease one may thus observe 



equally iiiarketl i.oentgeiiologica1 changes iii the clinically sound 
hip, a s  in the clinically tlise;isetl hip.-As far a s  the patella is 
coiiceriiecl both Z i ~ ~ c ~ r i s o ~ ' a  ( ' i ises aiicl one of fkZZtrm)/'s show tlie 
saiiie findings. In lireniser's cases tlie S-rny changes were hi- 
lateral and iclentical, while the clinical syniptonis \vere present 
on one side ouly. 111 the secontl of Gelliiinn's patients the saiiie 
ivas the case with tlit. oiily t1iffrrenc.e that  the X-ray clianges 
wei~e even IIIOIY iiiarked iii the clinically soiiiid knee than iii the 
iiioi*bid one. ?'he frcct tlrtrt tlrc S - m y  clrcor~ycs mciitionwl COT riot 
( rcco~r tpr t i t t l  bg clirr icrrl  syrrrptorris, ) i i ( r y  ,rot tlr u s  lw rcyrr,dcd ( is  

u r ~ g  critcrirrric thrrt tho!/ l i r  trithiiL tlrc lirrrit.s of thc rtorrrtrrl. 
Therefore, when iii ;I iuiil;itwal lesion of the knee joint no other 
X-ray chaiiges are foiincl i t t  the 1)atell;i than those ~i~rntiotietl, 
while the other laire is rorittAeiiologic.~illv iioritial, it ninst be a 
logical wssniiiptioti that  this is a 1)athological patella with resul- 
tant  c1iiiic.a 1 syiiiptoiiis an(I not :I chiiiice coiiicitlence only 
between thew ant1 ;I pitella with tliso~g:nnizeil, though iioiwial 
structnre. a s  Hrllirrcr. clairtis to liilre I W I I  the case with the two 
patients of 1 i r ~ ~ r r r s r . i . .  The saiiie reasoiling is equally natural 
~vlirn iu a patient with a Kphler scn1)hoitl lesion or witli a11 

iipopliysitis of thr tuber t ihiiie or cnlcanei or a Legg-('alvC- 
Pei+thes disease, cli;iiiges ai*r enconntewtl of the sartie natnre a s  

tlescribed here, in one 01' both patellae, even if they a re  not 
conihiiietl with clinicill syiiiptoiiis. Nobotly ~voulcl ulnintaiii. I 
take it, that  in the rase I 1  of f;rllr)i(rr/ a clinnce coincitlence was 
pesen t  I)et\\-een a bilnteral ;ipopliysitis of tlie knee, ii unilateral 
apophysitis of the tihial tiilwrosity, ant1 the 1wnnounced hilateral 
patellar changes-and that tlrese slioul(1 not be tlue to tlie sii1iie 

Iuithogenesis even if they gave clinical syniptoms on the one side 
only. No tloiibt exists that  ;ill of these ossroIis clinnges have 
been of generi11 constitiitioiral nature in this patient. who also 
presented other coiistitiition;il ahnornr;ilities (ichtyosis, obesity. 
low statnre).  

In iiiy opinion, tlierefow, i t  is quite incorrect to deny cate- 
gorically tliat the patella mag also be the seat of a n  aseptic 
total necrosis--rr j i r r -o i i lc  oStcp-rrtl~y. On the contrnry-sercral 
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of the cases mentioned here naukes such an assumption highly 
probable. It may be of interest, therefore, in this connection to 
cite the statement of illban Kghler in 1936, i.e. almost 30 years 
after he had reported in his above mentioned paper his patient 
with the scaphoid necrosis associated with changes in both knee- 
caps-in his well-known manual : ”Grenzen des normalen und 
Anfange des pathologischen im Rontgenbilde” : “Eine isolierte 
Wachstumsstflrung der Patella bestehend in Strukturzerstorung, 
Schrumpfung und Sklerosieruiig des Knochenkernes kommt vor 
in Combination mit dem gleichen Proeess in 0 s  Naviculare Pedis. 
Der Prozess heilt in einigen Jahren mit Wiederherstellung der 
Struktur, der normalen Grosse und Form wieder aus.“ Thus the 
experienced author is still of the opinion that the processes that 
may be observed in the patella in association with a Kflhler 
navicular disease of the same nature as this. 

I n  1908 Wo1lenber.g refers the results of some experimental 
researches in support of his theory of vascularization. After 
having remade the patella in a dog, this was killed in half a 
year. Sagittal roentgenogram of the remade patella revealed 
that  this had now increased doubly in length at the same time 
as it had been divided into three parts, separated from each 
other by a furrow of proliferative cartilaginous tissue. No 
necrosis of the bone could be denionstrated with certainty in the 
fragments ; obviously the process of substitution had already 
proceeded too far (Mau 1. c.). Scattered osteoclasts were found, 
however, lying in lacunae “deren osteklastischen Tatigkeit sich 
deutlich in der Form dieser Lakunen aussert,” I n  other places 
new formation of bone was found “rnit Osteoklasten Ketten um- 
saumt und lassen zwischen sich ein fettzellenhaltiges, fibrgses 
Knockenmark” ( Wollenberg) . The cartilaginous tissue, on the 
contrary, was distinctly degenerated, changed into connective 
tissue rich in ossific centres. The author interpreted the entire 
picture as arthritis deformans. Walkhoff, Ewald and Preiser 
have copied Wollenbery‘s experimental researches in seven dogs 
and two rabbits, but in two cases only-one dog and one rabbit 
-was i t  possible to  demonstrate pathological changes macrosco- 
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pically. I n  this dog a partition had occurred of the patella, as 
in  Wollenberg’s case, a bipartition with a small apical fragment. 
Microscopically the partition was filled with fibro-cartilaginous 
elements. On the whole the great patellar fragment was normally 
built, with no necrosis of bone o r  cartilage. The marrow was 
pure fatty marrow. Here also one frequently encountered osteo- 
clasts on the bone spicules. In t he  small fragment intense new 
formation of bone was taking place, characterizing the micros- 
copical picture. 

While Wollmberg mas of the opinion tha t  the patellar 
changes in his case had to be interpreted as an arthrit is  de- 
formans of high degree due to nutritional disturbance of the 
patella, Wallchoff, Ewnld and Preisev maintained that  this was 
not present in their cases, but tha t  the patellar changes in  their 
one case had to be explained as a traziina to the patella during 
the actual operative intervention. This does not appear to have 
been proved, however, and does not explain away the fact that  
patellar changes have been successfully induced experimentally, 
which correspond roentgerrologically to those found in the 
aseptic epiphyseal necrosis. 

I n  the cases mentioned here, there has been no partition of 
the patella in the sense of the designation patella partita. Meislei. 
has described in 1928, however, a case of a railwayman, 42 
years old, who after an attack of influenza had suffered recur- 
rent pain in the right knee, and which had now occurred again 
without demonstrable cause. The knee \\-as considerably swollen 
with circumscribed considerable tenderness over the upper onter 
margin of the patella, where an irregular depression was felt 
on deep palpation. Similar depressions were felt aIso on the cor- 
responding place of the left patella, though without tenderness 
on pressure. X-ray examination disclosed a bilatei-al patella 
bipartita marginalis. While the edges of the depression in the 
left  patella, however, were smooth and with regular structure 
and sharp contours, they were irregular, serrated and fluffy 
on the right side. The partition also had an irregular course. 
Further, the small upper lateral fragment showed some mottled 
rarefactions and blurred contours. Similar rarefactions were 
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also observed in the large fragiiieiit in the patella proper. The 
pain and swelling of tlie h e r  disappeai~ed during iiiiiiioblizatioii 
in tlie course of ten &ys. Ucislct. assumed tha t  it was here a 
case of rcwo.?.iny ostcocko)idritis in an abnorii1;~lly developed 
patella hrouglit about by an influenza infeetion, which had found 
a spot of riiiiiiiiiuiii resistance in the riglit patella, being regarded 
as inore exposed thnii the left patella to iiiechaiiical strain. 
Irrespective of the fact that  this latter assuniption appears 
entirely unteiiaLle, 1 consider i t  to be precloiiiiiiautly probable 
that  the X-ray changes in the right patella, which corresponded 
substantially to those in  the left patella, :ire not of priinary 
nature, but sccondtcry after a priiiiary synovitis, possibly recur- 
ring after a previous influenza infection. As furtherniore no 
histological exainination is available, the tliagiiosis osteochontlri- 
t is  appeai*s still more dubious. The age of tlie patient voucher 
for the fact that i t  is not a case of jut-cnilc osteochondritis patel- 
lae a t  any mte.-The supposed osteochondritis, anyway, caniiot 
be the cause of the patellais partition which was bilateral. 

The fairly nuiiieroiis cases of patella pai~tita-iinilateral or  
bilateral-hi patients who present inoi’e or less niarketl symp- 
toms of a conyetaitcrl yc)wral  chonrl?.o-osteopatli~ are  of consider- 
able iinportance to the question of the congenital genesis of tlie 
patella partita. This concerns primarily the patellar partition of 
type IV “double patella”. IIarnisc7~’s case (1925) referred to a 
female, aged 48, with changes in both hips which were definitely 
due to cleforniing arthrosis, though the author dicl not connect it 
with the patellar anonialy, which he considered to he of coii- 
genital character. 

Biittner, also in 1925, described a patient, a girl aged 11, who 
in addition to bilateral Leg-Calve-Perthes disease with subluxa- 
tion of the hips, sho\red changes in the hnmeral head and the 
elbow joints with deformity and flattening of the distal nieta- 
carpal epiphyses. The lower feiuoral and tibia1 epiphyses also 
presented a patella tr iparti ta of type ITT.  I n  addition to  the 
skeletal changes meiitioned the patient also presented a series 
of other conspicuous stigmata of degenerative nature such as 
scapulae scaphoidea, pedes excavati, multiple “Schlottergelenk” , 
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tonsillar hypertroplip, aucl so foi*tli. Due to the i ~ g u l a r  structure 
of tlie patella the author assiinied that  tlie partition clepeiidetl 
on tlie existence of tliree priiuiry cent iw of ossification.-Tlie 
niother of the patient also 1)resentecl S U I I I ~  skeletal cliaiig(As, viz. 
cystic rarefactions, the size of peas, in the bones of tlie liaiitl 

I n  Paas' case (1931) coiiceriiiiig a tailor, 31 years of age, the 
X-ray picture clemonstratetl a hilattwil Le~A-CalvC-Pertlies 
disease with liisatio coxae and coxae valga with deforniity of tlie 
extremely shortened outer phalanges of all fiiigers aiicl toeu, 
cleforniity of high degiw of  Imtli elbow joints with snblnxation 
of the radial head, fiwtlieiwiore, scoliosis, s1)ontlylitis defoimaiis, 
and p1atgsl)oiidyli. In his third year the patient hail offered 
s p p t o i n s  of rickets, which the author regartled a s  the cause 
of tlie skeletal deforniities, a dispi~ol)oi-tion having arisen 
between the poi~er  of resistiiiice of tlie tliseasetl slteletal parts 
and the itiechanical strain. In the opinion of the author, however, 
the primary cause of tlie 1)artitioning of the patella liatl to be 
looked for in the several priniar-j centres of ossification which 
had \)eeii piwwited fi*oni fiising tlne to tliv static conditions being 
cliaiigetl by post-racliitic tleloiwiities. Later, however, the antlior 
ai*rivt.d a t  the result that the cause of these anonlalies hat1 to be 
looked for  in deeper-lyiiig fac.to1.s than in tlie rickets, 21s he had 
an opportunity, naniely, of closely studying tlie fanlily history 
of tlie patient, from which i t  appeared tliat oiie of tlie sisters of 
tlie patient p~-eseiitetl a g:pneinl h i e  ant1 joint lesion which cor- 
responded in all details to that descrihetl abovr, thns also with 
regaid to the patellar anonialy. and that nuother sister, deceased 
foiir y e w s  previously, in all probability hat1 also suffered from 
tlie saiiie disease. The tliree sisters were the reiiiaiiiing of a 
family of  ten sisters atid brothers fro111 a remote village, where 
inbreeding was very co~i i~~io i i .  Ptrus now reg:irded this lesion to 
he a iiew, heretofore untlesc~ribetl systeinic disease-probably of 
coiislitiitioiial nature, in wliicli hereditiii*y disposition played a 
part. At any rate i t  must he :issiimed that degenerative factors 
are also of sjgnificaiice etiologically. 

In  1933 b"rhwarz reported a case of "generalized bone and 

allil pa1111. 
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joint disease” in a patient-no age given-in whom changes were 
present simulating Legg-Calv6-Perthes disease with coxa valga 
of both hips and coexisting changes in the elbow joints, in hands 
and feet, as also patella dup lex  et bipa,r.tita, the anterior frag- 
ment being bipartite. A sister of the patient was said to suffer 
from the same disease, though she had not been examined. 
Scl~wala considered it to be ‘‘a systemic lesion of a new variety.” 

Finally Gorxozoski (1937) has given a close description of a 
case of general congenital chondro-osteopathy in a girl, ten years 
of age, with changes throughout the skeleton, of which pla- 
tyspondyli and bilateral changes in the hip joints similar to 
those observed in Leg-CalvC-Perthes disease. It should be noted 
partj :ularly that  these changes were also associated with a 
bilateral Osgood-Schlatter disease and bilateral marginal patella 
partita and “double patella”. The author considers the causative 
relation of the disease to be a constitutional anomaly, which has 
caused the osseous tissue to become inferior, resulting in ossifica- 
tion disturbances. It must further be assumed that  exogeneous 
factors, such as trauma, take part. 

I n  Scandinavian literature the Swede Silfuerskiold in 1925 
has described under the designation $A forme fruste of Chondro- 
dystrophia” a very undersized boy, 11 years old, with consider- 
able changes throughout the skeleton, i.a. platyspondyli, and in 
both hip joints similar changes to those found in high-grade 
forms of Legg-CalvbPerthes disease with coxa vara and subluxa- 
tion of the hip. It is said of both patellae: L‘Bone marking 
finely porous. The apex is separated by a lion-calciferous band. 
This separate bone shadow is of irregular form and about the 
size of a grain of rice.” This finding thus exactly corresponds 
to that  presented by the Johansson-Sinding-Larsen disease and 
the cases referred above by ‘CV. Muller, and are  no more than 
these to be regarded a s  patella partita in its usual sense. It is 
a different matter with the case recorded by LTilfuerslciold the 
following year under the title Achondt’oplasia atypicn. This also 
concerned a boy, nine years of age, who presented in addition 
to  a number of skeletal changes, among which typical Legg- 
CalvbPerthes disease in both hips, bilateral patellar changes. 
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While the development of the patella on the one side was greatly 
arrested, a patella tripiz).titcr of type IV was pressent on the 
opposite side. 

It thus appears froni this review that  all  these six cases of 
patella parti ta of type IV “double patella”, have occurred as 
a link in a general chondro-osteopathy. I n  a11 cases the patellar 
anomaly was bilateral except in those of Silfuerskiold, in which 
the development of the opposite patella, however, was consicler- 
ably delayed. 

The fact that  a patella duplex may also occur in an otlier- 
wise perfectly healthy individual, ancl also contrary to  those 
referred above. unilatemlly only, is  demonstrated by a case re- 
corded by Pytel  in 1933. This was a female, 29 years of age, who 
had suffered a contusion of the right knee joint ten years pre- 
viously and had since periotlically felt weakness of the knee 
with dull pain. Two years previously she had had a luxation of 
the same knee joint. X-ray examination disclosed a patella 
duples on the right side, while the left patella mas normal. Pytel 
maintains tha t  the patellar anomaly is embryonic.- Of these 
eight cases of patella duplex reported in the l i t e r a tu r~ inc lud i r ig  
the sister of the patient of Pnns-three were male and five 
female, which is the reverse relation to that shown in otlier 
fornis of patella partita. This in a11 the more remarkable as 
the congenital general chondro-osteoI)atli~, which in the great 
majority of cases is associated with patella duples, appears 
to attack niales considerably illore f rqnent lg  than females. 
The two cases of Xi l fwrsk io ld  were male, and six of nine 
cases of chondro-osteop thy observed by nie were male, so 
that eight out of eleven cases were male and three female. 
Three of nix cases were froiii one family (brothers) and two 
froiii another (sisters). Fniicilirrl disposition, therefore, is defi- 
nitely evident besides sex disposi t ion.  All of m y  cases presented 
plrrtyspondyli, with resnltant dwarfisin, which in one case 
however, was compensated by the abnornially long lower estre- 
mities. Further, an  abnormal feniornl skeleton was present bila- 
terally in all cases. I n  five cases the deformity consisted in 
typical, marked changes resembling those of the Legg-CalvC- 
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Perthes disease, with dislocation of the hip. I n  the reiiiaining 
four cases the feiiioral head was considerably flattened, though 
with regular structure and iioriiial delimitation. In  five of the 
nine cases the knees have been examined roentgenologically, in  
two of which the findings were norinal. I n  one of the other three 
the sagittal view uhowed in the patella uiicler the cartilage a 
formation which was interpreted as  an osteochondritis dissecans. 
In the second case was obsei?-ed tliat the upper lateral quadi*ant 
on both sides projecteil higher tliaii the reinaiiiing par t  of the 
npper border of the patella. Parallel with this border a sclerotic 
stripe in the bone was noticed (cnred osteochondritis? or marginal 
patella par t i ta?)  I n  the third case a boy, twelve and a half 
p w s  old (case I1 Sundt) presented a unilateral patella parti ta 
marginalis. A pi*onounced platgspondyli was also present and 
extremely flattened feiiioral head on both sides attached to a 
conspicuously short and broacl feiiioral neck. 

Finally, a case sliall he mentioned which was reported by 
Bcykit.ck in 1920, of bilateral “sesaiiiuiii cubiti”-“patella cubiti” 
-Pfitxnei*-in a 57 year old male who presented a simultaneous 
uiiiluteral pntclla t t ipar t i tn  and arthrosis of knees and elbows.- 
Further a case described by Roclict. cind Gzciriti of bilateral coxa 
vara adolescentiuni in a male, 15 years of age, with marked adi- 
posity, presenting syiichroiions bilateral marginal patella 
partita. It appears from this survey tliat patella parti ta may 
occur as a link in il general choiidi~o-ost~opathy of proved con- 
genital origin, and that this particularly applies to type IV- 
double patella-but also to  type I11 (Sundt), uiiilateral cases 
( P y f e l ,  Sundt)  as well a s  bilateral. 

This coexisteiice in one and the same individual of patella 
parti ta illit1 other changes in the osseous system, partly of gciieral 
and partly of local nature, iiidicates quite conclusively that  the 
causation of the patellar anomaly should be sought in factors 
of genera l -or  rather constitutional coilgenital nature. This 
fullx supports the opinion of Grubcr of the patella parti ta being 
of endogeneons origin. As iiientioiied above, he found the causal 
relation of the patellar partition in the fact that  the patella in 
these cases had developed from two  ccwtl-es of ossificntion in- 
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stead of  froiii orie w r i f w ,  \\-hiell ;it that  tiiiie i v a s  regiirtlecl :is 
iioriiial. As a coiiseqiieiice of this deb elopiiieiitd anoiiialy no 
fusion had occurred of tlir two centres o f  ossification. This \vas ;I 

case, tliwefore. of sirppresstrl doc-cloprricrcf of (i  riorwcrl crrifrr of 
ossifictrtiori. Even if the iissiiiiil)tioii of (:r.ctb(>r, caunot be entirely 
upheld. HS inultiple 1wiiiiary cwitres o f  ossifivatioii cannot he 
regaided as an  abiiorinality, the ;iwuriil)tion o f  retarcletl ossifica- 
tion as genetic factor lioltls perfectly gootl. Between this opinion, 
lioivever, and the one iiiainta iiietl by FlriwIc ricr o f  patella pai*tita 
a s  a juvenile osteo1)athy-rco p i r i v i p l  c t r l r o  sc reltrt io),  exists. 
as  is geiieriilly assiinretl. 0 1 1  the coi i t raq,  i n  iiiy opinion i t  is 
an easy iiiatter to Iwitlge the gal) hetweeii these. I coiiritler that 
tlie interrelation may be ;iscrrtainetl by observing the conditions 
in the Legfi-(’alv~-E’ertli~~s disease. It in a fiiiuiliar fact  that  this 
is iriostlg a unilateral lesioii which iiivatles iiitlividiials-geiier- 
ally boys-with otherwise al)pareiitly entirely iiormal skeletal 
system. Kot iiifrequeiitly, however, i t  also occiirs bilaterally, 
clinically a s  we11 a s  i.oentgeiiolofiically. Wlieii miking i t  a 
roil t i lie pi-a c t ice--a 1 so i 11 t he c 1 inica 11 y 1111 i la t era 1 caw- t  o 

X-ray the cliiiically soiuitl hip. it is  not infrequently found in 
this also similar, qnite coiicliisive, a i i d  occasionally even far 
advanced X-ray c.haiiges. I n  atltlitioii to tliih one iiiay not rarely 
deiiionsti.ate roentgenologically :I definite hubliisatiolr of the 
hip of ~iroved congenital clinrnctrr in iiiiilateral a s  well as bi- 
lateral cases of Lefifi-1’iilvii-Pertlies disease. Ho\vever, when F. 
Calot cutegoikally asserts thiit : ‘‘La iiialiiclie tle I’ertlies (011 tle 
Lrgg) n’esiste 1x1s. 1,e.s cwit:iiiies de ciis CitCs soiit autant  tle 
snbluxations conghi ta les  lar\ees et 1116c+oiiiiiies iapres 150 
observations personelles) ”, the f i rs t  sentence is quite incorrect, 
the se~oi id considerably eswggel.ntetl. I t  iniist he i.egartled iis 

iiitliibitable that  tlw Le~:R-(’alrC-Pertlies disease attacks iiitli- 
viduals with apparently perfectly n o r m ~ 1  skeleton of the hips. 
On the other hand, Iiowever, it is also a n  iiitlisputable fact, a s  

above mentioned, tha t  the said changes of the skeleton of the 
hip are  foiiiid reiiiarkably freqiiently in c-oiijiuictioii with ~iiorr 
or  lees proiiouiiced cori!gtJIiitt/Z ~i ibIt~.r( i t iori  of tlie hip, iii iiiii- 

lateral as well as bilateral cases. Iii such cases iiimibers of 
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years may elapse before the X-ray changes consolidate. Further- 
more, these patients may present sure, even if not prominent, 
signs of constitutional developmental anomalies. 

No doubt these cases form a transition to the extreme X-ray 
changes of the femoral skeleton associated with subluxation, 
which is almost constantly observed as a link in a general 
chondro-osteopathy. Between these changes in the upper femoral 
end and the acetabulum, and those found in a unilateral Legg- 
CalvbPerthes disease in an apparently perfectly healthy indi- 
vidual, there is hardly any essential difference pathogenetically. 
It is sure that in the Legg-Calve-Perthes disease, a s  well as 
generally in the so-called aseptic chondro-osseous necroses, con- 
stitutional factors play a not inconsiderable r61e. The sex and 
age disposition is very marked, and there is also occasional 
familial disposition. This is also the case, as  mentioned before, 
in patella partita, in which congenital and constitutional etio- 
logical factors are  evident, also in the cases involving apparently 
perfectly liealtliy individuals. This is held out by the frequent 
bilateral cases, clinically quite dumb, which predominate in 
numbers as well as in sex disposition. These facts are still more 
accentuated in those cases in which patella partita is found in 
individuals who simultaneously present similar or definitely 
related changes somewhere or other in the skeleton (osteochon- 
dritis, apophysitis), and still more, of course, in those cases in 
which a patellar partition is found as a link in a general 
congenital chondro-osteopathy. The patellar division in these 
cases, of course, must be assumed to be of the same genesis as 
the other skeletal changes. Also in cases of patella pavtita, there- 
fore, it must be assumed that m essential difference exists 
between the cases i n  which a wnilaterat partition i s  found in an 
apparently healthy individual and  that founcl in a general 
chomdv-o-osteopathy. 

The fact that  no fusion occurs in patella partita, therefore, 
cannot be assumed to be different to  or more than that  which 
is found in the varieties of the Legg-Calve-Perthes disease in 
which the constitutional factor puts its mark on the patient in 
the form of a more or less pronounced chondro-osteopathy. 
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Muniniing up the above, it appears that  the development of the 
patellar partition designated patella partita is multiple centres of 
ossification, though contrary to previous opinion this is such a 
frequent occurrence that  i t  cannot be regarded a s  an  ab- 
norniality. The causal relation, therefore, of the pavti t ion hus 
t o  be looked for  in an entireZy absent ossification in a norwial 
patella with multiple centres of ossification. The cause of this 
suppressed ossification again has t o  be looked f o r  in endogeneozts 
constitutional conditions, that  is t o  say in tile same conditions 
in which, no doubt, the deepev causes of the juvenile osteopathy 
have to  be looked for.  This furnishes an  entirely natural and 
unconstrained explanation of the coiiicideiice which may be 
observed between a patella partita and a juvenile osteopathy 
in one and the same individual. 

The conclusive evidence in the question as  to whether patella 
partita represents a juvenile osteopathy, in other words that  it 
is due to an  osseous aseptic necrosis, iiiay naturally be furnished 
only by a histological examination. As patella partita, however, 
extremely rarely gives indication for operative intervention, such 
histological exaniinations are  very scarce. Analogous compar- 
isons have been made, therefore, with tlie results froin histolo- 
gical examinations in similar division of other sesaiiioids of the 
lower extremities, which are of practical medical i~iiportance- 
viz. those of the great toe. 

I n  1925 Adains and L C O T U L ~ ~  drew attention to tlie similarity 
between the anatomical picture of the separation of the patella 
and that  of the sesanioid bones of the head of the first metatarsal, 
particularly the medial one. This has subsequently been done 
also by a niiiiiber of other authors ( T V .  Miillcr, Siemens, M a u .  
etc.). This relation has been dealt with in detail in the second 
part of the present paper, inter alia based on two cases of 
partitioning of these sesamoids, which were operated on and 
examined liistologically by myself. I shall only mention here that 
my o’cc’n investigations as well as those of others, have given 
evidence that  an  aseptic total  necrosis may develop in the 
sesamoids of the great toe, in those congenitally divided as well 
a s  in the apparently quite normal, in coniplete conformity with 
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that found in the lieat1 of the second metatarsal in the case of 
the IiqMei* disease. 

As far as the relation is concerned in this respect in  the case 
of patella partita, this will be dealt with extensively in coiiiiec- 
tion with the record of 111s own cases. I t  shall only be irientioiied 
here that the histological exaniinatioii o f  iiiy own cases bi.ontlZy 
speakiti!g directly siipports thc trsvirriiption thot  COL osscous 
ciseptic iicctmis rtirry be prcseiit i ) i  ( I  p t c l l u  par-tit“. They thus 
corroborate the findings of Tl’eil aiicl Bar~tliels in a couple of 
cases, which they denionstrated in 1932 before the Breslau Sur- 
gical Society, and which are  of particular interest in this coiiiiec- 
tion. Histological es;iiiiinatioii of a divided sesainoitl bone under 
the first nietataixil disclosed aseptic necrosis. At the sanie time 
ii case of patella 1)artita histologically proved was denionstrated, 
in which siiiiilar clianges were present a s  those in the srsaiiioid 
bone. It will ap1)ear froin this, niid froiri the subsequent cliscns- 
sioii aronntl tlie histological findings in a patella partita, that  
they give extensive support to the assuinption of a wtisisteizcy 
betic-cetL this auomnly  (o td  the  j i i rmi lc  ostcopathiex without in 
aiiy way shaking the assuniptioii that  patella partitti is of con- 
genital origin. 

With regard to  the possible r81e plasetl by a trauma-whether 
chronic 01’ a single acute trauma-in the pathogenesis. one \vould 
refer to the iiientioii iiiatle to this  subject iii a later chapter. 

I n  coiiiiectioii with the question as to the pathogenesis of 
patella paiatita ant1 i ts  possible relation to the juvenile cases of 
apophysitis and epiphysitis, i t  is necessary also to investigate 
its relation to tlie S r c n  ,loliniisson--Nitirliiig-Lici.sen disease. The 
two authors in 19211/23 piiblislietl wch two cases-all children 
of pre-puberty age. aiid thus within the period of ossification. 
The lesion may be bilateral as well a s  unilateral. In  these latter 
cases X-ray changes in the patella may also be found 011 the 
clinically sound side, although less marked. The clinical symp- 
toms are  slight, pain on mo\Tements of the lmee and slight swel- 
ling may be present. There is, however, persistent pain, generally 
considerable, on tapping the patella proper or  above the apex. 
Roentgenologically i i~egular i t ies  or fluffing are found of the 
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apes aiitl the lower part  of the anterior surface. I n  single cases 
niiiyv be observed a t  the apes or the adjacent part  of the anterior 
surface a si~lall t1et;iched laiiiella separated froiii tlie remaining 
par t  of the patella by a iiarrow, though distinct partition-thus 
a picture recalling that of iiii apical partition. 111 all cases iior- 
ma1 conditions, clinically a s  well as roeiitgreiiologic;ilI~, haw 
been restored in the patelln i i i  tlie coiirse of a few iiioiitlis. 

In one of the cases of Jolitrns.son and Sit ir l i t i! t -Lnt .sen X-ray 
cliaiiges were found in tlir tibia1 tuberosity eorreyroiidiiig to 
those in the Osgood-Sc*hla t t r r  disease. and S r ~ t t  .Jolicinssojt 
i*egarded tlie patellar c.lianges to foriii mi analogy to this disease, 
etiologically a s  well i i s  c.liiiic.ally ant1 roeiitfieiiologically. Sin- 
t l ing -Lntwt i  expresses a sinii1;ir opinion. in assniiiing that  R 

siiiiplc. periosteal or epi1)liysenl irritation was preseiit, aiicl  refers 
to the Osgootl-Schlatter t1ise;ise. Rotli aiitliors also agreed that 
the patellar ch;inges tlrscribetl by thriii reprrseiitetl a lesion 
hitherto uiiclescribetl. Hrllttrrr points out, l i o ~  ever, in his piper 
011 the ossification of the I);itella, that  this is not correct. Piuiilar 
cases have been tlesci~ibed in (;eriiiaiiy by Sciffert  ( 1912 ) ant1 in 
France by JItryct (1!)14 ) aiitl Motcdict. It l i w  been iiieiitioiied 
previously that  TI- .  Mii / l r t .  in 1920, before Srcrt .Jolrcrtissoti and 
~\'itirliag-Lni.scn. has recwrtled a riiiiilar case, associated also 
wit 11 t lie Osgood-Sclila t t er tl i sea se. 

Riibseqiieiit to the appearaiice of .Jolt f i t  inson ant1 bqindi t t f l -  

Larst,t several authors h ~ v e  supported their opinion, that i t  is a 
matter of a patellar lesion which is aiialogons to the Osgoocl- 
Sclilatter disease of the tibia1 apolrhysis ( r w n  S e c k ,  Hoic~lcy 
and G'ris~cold),  while others iiiaiiitaiii that  it i s  a disturbance 
in the ossification (Hnglzctrd, ICienbZck).  

In his previously iiieiitioiretl paper M i i u  referred to  the 
changes presented by one of the foul> cases described, as 'IT- 

senLbliny osteopathy of tlrr p t c l l u .  Two of these four patients 
were sisters. Mat/ identifies three of tlieiii with the eJohaiissoii- 
Sincling-Larsen disease, with which they agreed perfectly, clinic- 
ally as well as roentgreiiolo~ic~illy. The changes in the patella 
of the foui4h case which concerned a boy, nine years of age, in 
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the author’s opinion were identical to those of the Osgood- 
Mclilatter disease and the Legg-CalvC-Perthes disease. 

I n  “R@ntgenpraxis”, volume VI  1934, page 617, Grashey 
relates, a s  an example of a source of error, the case of a boy, 
11 years old, who appeared for X-ray examination on the same 
day that he had sustained a blow to his right knee. The X-ray 
revealed a fluffy appearance of the patellar apex, but simultane- 
ously the left patella showed similar, and even more pronounced 
changes, being obviously closely related to the Osgood-Schlatter 
disease, and which the author considered to be a disturbance of 
the ossification of the patella. 

In  opposition to the opinion of all these authors as to the 
character of these patellar changes, Hellmer claims that it is also 
here a matter of changes within the limits of normal ossifica- 
tion, as similar to  those changes in the patella in which a lesion 
analogous to the IQ4hler lesion of the scaphoid has been supposed 
to be present. The ideiitical objectioiis may be lodged here, 
however, as against the above mentioned opinion of Hellnaer of 
the changes present in the cases designated “osteochondritis of 
the patella”. According to the comprehensive investigations of 
Hellmer and Pickhun this contention cannot be rejected in cases 
in which these changes are  negligible and bilateral, and not 
associated with clinical symptoms. I n  the presence of simultane- 
ous clinical symptoms, liozoecer, particularly in unilateral cases, 
it is m y  opinion that  the contention cannot be upheld. Still more 
this holds good when simultaneous roentgenological changes a re  
found in the tibia1 tuberosity corresponding to  those of an Os- 
good-Schlatter disease. I n  such cases the  X- ray  clmnges around 
both places of insertion of the  patellar ligament m u s t  either 
both be nornaal or  both pathological. There is hardly any doubt, 
however, that an Osgood-Schlatter disease with i ts  clinical 
symptonis is actually a disease. 

Neither is the opinion of Hellmer supported by those cases 
which have occuivxl after a trauma, and which have been re- 
corded by a number of Freiich authors, Stoltx,  Meyer et  Weiss 
(Strasbourg), Coureaud, Mouchet et Ardouin, as a separate 

disease under the name of “patellite post-traumaticlue”, which 
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is manifested clinically as an  “osti5oporose passagGre” due to post- 
traumatic “ti*oubles osseux d’origine vasomotorice” (Leriche) , 
“ (vasodilatation, h y p e r h i e  e t  trouble niktabolisine calcique 
local) .” The author compared these X-ray chauges arising some 
weeks after the trauma, and which take the form of “un 6tat  
poninielk de la  rotule”, with the “alterations post-traumatique” 
seen in  the osteochondritis and apophysitis of childhood. After 
rest and quiet for sonie tiiiie they disappear together with the 
clinical symptoms. 

The case observed by Vozcchet and Ardouin concerned a 
female, 20 years of age, who had fallen on the one knee six 
niontlis previously. A subtotal resection of the patella was per- 
formed. Histological exaiiiiiiation showed “pulverisation du 
tissu osseux, forniation de niicroseqnest~es, destruction du 
rev6tenient cartilaginens”. 

Against this post-traumatic “patellite” which occurs in a d u l t  
individuals, Moucliet sets up the Johanssoii-SindiiIg-larseii 
patellar disease, which occui*s in children and youths, which he 
terms “patellite de croissaiice des enfants et  adolescents”, the 
roentgenogram of which may show “Ctat de fragmentatiou de la 
rotule surtout a son soinmet, coniparable ii aspect de l’apophysite 
tibiale anterielire de l’osteochondrite de l a  hance.. . etc.” The 
difference between these two varieties of “patellite” may be 
summarized such, that  the one consists of an “ostboporose post- 
trauniatique d’adnlte”, the other in an “ost6ochondrite de crois- 
sance : D a m  le premier CRS aspect radiologique sirnplement porn- 
me16, dans le seconde cas, aspect poInmel6 arec pseudo-fragmenta- 
tion”. There is sui*ely no doubt that  both forms agree clinically 
as  well a s  roentgenologically with the lesion referred by A’ren 
Johanssom and Sincling-Lwsen as  a “separate disease of the 
patella, not described previously”, and which Nouchet claims to 
have described in July 1919. 

Allnost twenty years ago-or before I \\-as acquainted with 
the publications of John,ieson and Xinding-Lamen--I had an 
opportunity of observing a case which appears to iiie to be 
particularly interesting in this connection : 

Case Olnv,  12 years of age. He presented liiinself for consi1lt:i- 

Acta orthopaedica, Vol. XIII, 1-3. 4 
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tion on February 11, 1922. The father at that time was lying in  
the Coast Hospital suffering from a tuberculous coxitis. The 
patient, a strong, well-developed lad, once in the preceding year 
had received a blow froni an axe against the rigth knee, without 
having any trouble from this later. I n  the autumn of the same 
year, viz. about 2-3 months previous to the present visit, he 
fell on the ice and hurt  the sanie knee. Between Christmas and 
the New Tear he again fell on the ice, hurting again the same 
knee, which now became swollen. He did not limp, however. 
Four weeks later, while runniny and playing wi th  other. children 
in a field, he suddenly felt pain in the knee. He now consulted 
a physician, who was afraid that  i t  was tuberculosis, why the 
patient was referred for special examination. The following were 
the findings: Normal configuration of the right knee. No effu- 
sion. Howecct-, considemble tenderness ocet- the patellar apex. 
Noi*mal niotility of the knee. Two centinietres of niuscular atro- 
phy was found above the patella, and one centirnetre over the 
thick of the calf. Immobilization for three weeks followed by 
cure. X-ray (foto 10) shows chipping of the patellar apex. The 
fragment torn off is affixed by its outer corner to the outer facet 
of the patella, under which considerable bony atrophy is present. 
The left knee shows noriiial clinical and roentgenological condi- 
tions. On March 3, X-ray examination of the right patella shows 
niarkecl incipient fusion, though simultaneously a distinct zone 
of bony atrophy under the anterior surface of the patella and 
parallel to  this. Clinically complete cure had been attained at 
this junctiire. On March 27, X-ray exariiinntioii demonstrated 
increased, though not yet cornplete fusion, over the patellar 
apex. Soiiie atrophy was still present under the anterior surface 
of the patella. 

When observing this case, I was not yet aware of the publica- 
tioiis of Sven dohansson and Sinding-Laxsen. Not for a moment, 
however, did it occur to me that  this was something not previ- 
ously observed or described. The pathogenesis appeared to me 
to be quite simply described in the following manner: The three 
consecutive traumata to the knee, i.e. against the patella- 
particularly the two falls on the ice-have caused an osteoporotic 



PARTITIOX OF THE SESA4JIOID BONES 51 

process in tlie patellar apex, a rtmlacia, with consequently re- 
duced power of resistaiice against niechanical strain, even those 
within the physiological limit-in this case a hyperflexion when 
riinning-in a boy otherwise nornially developed.-C‘linically 
this case is perfectly identical to tlie “patellite post-traumatique” 

F‘ i f j .  10. 
C’iise Olav. 

of Jfoudtc t .  roeatgenolofiic.~ill~ with the “patellite de croissance” 
of the same aiitlior, and with the one of PinrZing-~~~,..ue,r’s two 
cases.-In niy opinion this is a pointer indicating in which 
direction one should look for the pathogenesis of the Johansson 
and Sinding-Larsen disease. a t  rate in the cases which give 
clinical syniptoiiis, particnlarly tlie iuiilateral ones, iion-ti*aiilua- 
tic as well a s  traunratic.. I t  is conceirable, even in cases where 
no trauma is clemonstrable in the p is t  history, tha t  some factor 
has caused a c1isturbwnc.e in  the ossification of the patellar apex 
in the same way a s  in the tibia1 tuberosity in the Osgood- 
Hchlatter disease, thereby resulting in a iiiorbid state with Con- 
seqnently reduced power of resistance to niechanical strain. 

4- 
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Whatever the case may be, however, it niay be established 
that  the X-ray changes in the patellar apex with the resulting 
partition in several cases, designated the Johansson-Sinding- 
Larsen disease, has nothing whatever to do with patella partita 
in its usual sense. The partition in a “patellite de croissance”, 
alias the Johansson-Sinding-Larsen disease, is acquired and is 
of transitory nature, while the patella partita on the other hand 
is congenital and persistent. It is of interest in this connection 
to mention two cases froin the literature, which have so many 
features in  common with my case, anamnestically as well as 
clinically, and in the one case partly also roentgenologically, 
that it is not improbable that  the pathogenesis niay be the same. 

As mentioned above KUJL in 1932 described a case, under the 
diagnosis “osteopathia juvenilis patellae”, which a s  in my case 
concerned a boy aged 12-thus in the same age group a s  my 
patient. I n  this case also there was a preceding trauma, nanielg 
half a year before, and the patient had now for several months 
complained of pain in .the right knee joint with swelling and 
tenderness to pressure ovei. the lower par t  of the patella. X-ray 
examination revealed that the lower border of this was irregular 
and of an extremely jagged appearance. The anterior facet of 
the femoral condyle, just below the epiphyseal line, showed ir- 
regular markings, and in the axis plane the anterior border had 
irregular contours. Simultaneously, however, similar changes 
were also observed in the opposite patella. After one year had 
elapsed, the structure was perfectly normal, while an isolated 
centre of ossification, the size of a millet seed, was discovered 
under the patellar apex. The father of the patient, a physician, 
was afraid that it was a tuberculous lesion, while K u h  assumed 
it to  be a disturbance of the ossification similar to the Osgood- 
Schlatter disease. At the completion of the period of growth the 
patella presented quite normal conditions. K u h  assumed that  the 
probable disturbance of the ossification rendered the patella 
functionally inferio,-“die zerrissene Ihochenanlage bildet 
einen Locus niinorie resisteiitia”-while the trauma has acted as 
a causative factor by injuring the nutritional veins. 

When the author finds support for his assun~ption of a di- 
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sturbaiice of the ossification in the slight changes of the patellar 
structure and  of the contours, the objection niay be raised 
against this, that  they appear in no manner to exceed the limits 
of the normal during the period of growth. Quite naturally the 
pathogenesis appears to nie to be explainable in the mine manner 
as in niy case. A trauma is  directed against a normal patella 
and leads to an osteoniulacic process in i ts  lower part. Some time 
li1tel*-sonie weeks or one or two months-the one case shows a 
more or  less pronounced chip off the attachment around the 
patellar ligament with clinical symptoms, local tenderness to 
pressure, and finally after treatineiit for some time coiiiplete con- 
solidation. 

Clinically iiiy case ant1 also tha t  of K d r ,  are perfectly iden- 
tical to the “patellite post-traurnatique” of Mozicltct, and roent- 
genologically to the “patellite de croissance” of tlie sanie author 
and the one of the AintliypLnrsen cases. 

Feirikorn in 1931 described as patella 1)artita a case which 
occurred in a boy, 1 3  yeitrs of age, who fell clo\va off a bicycle 
with force on the left knee, which according to an eyewitness 
hecame dislocated and -was redncerl by him. When the patient 
came under medical supervision, not uiitil fonr days had elapsed, 
clinical esaniination showed estensive effusion in the joint. 
r\oeiitgeiiologiciill~ wax found a siiiall “shell-shaped” chip off 
the patellilr apes. After conservative treatment for six weeks 
i t  was all over. About one nnt l  a half year later, however, a 
similar accident happened--fall from a bicycle iind blow against 
the saine h e r .  X-ray esaniination now disclosetl that  the patella 
was divided into two parts by a regulni~. broad partition with 
smooth borders-one npper larger and one lower smaller. I n  
this partition an isolated piece of hone was observetl, the size 
of a bean. (’linically there  as tenderness over the patella, 
thoiigh no effusion was denionstrable in the joint. On the whole 
the synrptonis this time were milder, and already after three 
weeks the patient was fiilly able to w o i k  The author maintains 
that  the regular width and tlie smooth borders of the patellar 
division, a s  also the shape of the separate parts of the bone- 
primarily of the two small parts in the upper oiiter quadrant- 
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speak definitely against the presence of a fracture. This is cor- 
roborated also by tlie fact of the clinical symptoms now being 
iiiuch less than on the foririer occasion, and too slightly pro- 
nounced to indicate the presence of a fresh fractnre. On the other 
hand the autliois lwesumed that i t  was a case of a patella naic l t i -  
purtita wliick lind dccelopecl gt*udimlly after the  first trauma. 
The X-ray findings also corroborated this. The author coniparetl 
his case with one reported by the above iiientioiied Freiich 
authors, Stolt:, Meyer et Il’eiss, uncler tlie designation “patellite 
(ou malacie de Hinding-Larsen)”. I t  was here a case of a male, 
20 years of age, in ~vlioni the patella ininiediately after a trauma 
demonstrated i~oentgeiiologically a niottled atrophic appearance, 
dark parties interchanging with lighter ones, so sharply deline- 
atecl that the patella appeared to be in fragments. I n  the low-er 
half a particularly light part was observed, while the patellar 
apex proper appeared almost cletacherl. Three iiiqnths afterwards 
the patella was observed to be of regular structure, though 
simultaneously longer and inore flattened out. Feinkom holds 
that the case designated patell i fe by the three said authors, in 
its extreme development resembles his own to such a great 
degree that it is tenipting to assuiiie that the pathogenesis is the 
same, viz. an os t t i t i s  rep.  osteo-clionclt.oputhia. However, while 
the end result in the case of the three authors tallied with that  
observed in the other lesions designated osteochondropathy, con- 
sisting besides in a nornial structure also in fusioii and deformity 
of the diseased bone, no fusion of the f iqn ien ts  occurred in 
Feinkom’s case in the period of two and a half years that  the 
patient was kept under observation. In  the opinion of Feinkom, 
therefore, an entirely different process of disease from oste- 
ochondritis mnst be involved. The author then assumes that it 
has been a case in support of the theory advanced by Zwerg, 
dealt with in detail in a later chapter, which is that  originally 
multiple primary centres of ossification hare existed, which hdW 

consolidated. The zone of fusion, however, will always remain 
a point of least resistance, being apt to yield to  even a slight 
trauma, and again producing division. According to the author’s 
opinion suc!i division has gradually developed in this case after 
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tlie inititid ti3auma. He finds support for the assniiiption of 
priniary ninltiple centres of ossification in tlie fact that  the 
opposite patella presents a singular pearshape, teriiiiuatiiig 
downw-artls in a trnncxted process. Therefore, he also assuiiies 
priuiary inultiple centres of ossification to be present in  this 
patella. The X-ray pic*ture reprotlucetl does not, however, seein 
to differ obviously froiii that  of a normal patella. In my opinion 
the ~~xplanat ion of the author as to the pathogenesis is nnneces- 
sarily artificial. If the patellar partition is not a fracture-which 
may seem pi*ohable--it has developecl gradnally after the initial 
trauma, as in the case of k-rtlt and in mine. While the division 
in these two cases, however, was located to the patellar apes 
proper, i t  was very close to  tlie niiddle of the patella in Fein-  
l io) .?~’~ case. In lily opinion this fact, a i i d  also the fact that  thP 
partition in his case liatl occasion to develop in the couiw of 
one and a half year, while the patient continlied his daily work, 
may explain the non-appearance of fusion. It caiiuot be rejected 
either that  the possibly pre-existing partition hils been extended 
diiriiig tlie second, quite siniilar trauuia against the knee. On 
the whole the absent fusion cannot in niy opinion be aclwnced 
a s  filial proof that a poof-t,*crrr/irnfic osfcoi,ictlacia of the patella 
has not existed, as is asuininetl in iiiy case Olar and probably 
also in KfC?i,’s ease-thus a lesion which inust be assumed to 
approach closely to the “patellite trauiiiatique” of the Fi-ench 
authors. To a certain extent me niay agree with Feinkos-n, that 
a t  their extreme developnient they may show great siiiiilaritg 
to a patella partita. As inentionetl before, lioweveu, they are per 
se two total12 different lesions. 

x. 
The fact that  tlie diagnosis of a non-tranniatic patellar par- 

tition is next to never niade cliiiically--not eveu as a tentative 
diagnosis-but is almost always made as an incideir fa2 X-i-ciy 
findilzg in an otherwise healthy knee, is  proof that  this anomaly. 
a t  any rate in the great iiiajority of cases, has s perfectly mute 
course clinically. An exaiiiple of this in niy case histories is the 
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young boy with nnilateral Osgood-Schlatter disease and patella 
parti ta on the opposite side, and also the female, 32 years of age, 
with traumatic arthrit is  in the one knee and patella partita in  
the other, perfectly healthy knee. I n  other cases patella parti ta 
may be an  accidental X-ray in a diseased knee, in which the 
patellar anomaly has surely had nothing whatever t o  do with 
the lesion in the knee joint, such as in my case Arne, reported 
in a subsequent chapter, in which tuberculosis of the knee joint 
was present. 

This was the general opinion until Odermatt’s paper appe- 
ared in 1921. This author distributes the patella partita into 
three groups according to  the relation to the clinical symptoms, 
viz. : 
1. Patella parti ta gives no clinical symptoms and is nierely an 

incidental X-ray finding. 
2. The slight irregularities caused in the patella by the parti- 

tion might act  as a chronic irri tant arid consequently produce 
arthritic symptoms. My case histories are referred to here, 
showing that  in those of the four cases of patella parti ta 
operated on, in  which the joint was also opened, definite, 
partly very considerable signs of synovial irritation were 
found. 

3. The soft parts tissue connecting the different fragments, and 
which has developed due to retarded ossification, may hare  
become extended and stretched. Odernzntt called this state 
distortion of th,e patella. I n  my opinion distraction is a more 
descriptive expression of the mode of action of the trauma. 
The distraction may regress or i t  may result in recurring symp- 

toms in the form of an  arthritis. Later it has been maintained by 
other authors that  patella parti ta as such may cause clinical symp- 
tonix, which opinion has been advocated by Son~mer, Eichenp-un, 
Sierwns ,  and others, and in  French literature by Mouchet, Four- 
nier, L’Hcut-eux et Riche. The two latter authors even maintain 
that  patella parti ta in  adolescence may manifest itself by a 
slight fever and pain, spontaneous as well as elicited by move- 
ments. I n  some cases a slight hydrops may occur, localized either 
to the superior recess or  to the entire joint cavity. I n  other 
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cases, however, the clinical symptoms may be absent, thus in 
adult  individuals. Mouchet states that  the hydrops may be so 
prominent that  the lesion may be taken to  be tuberculosis. Other 
authors also, besides the French, as for esaniple the Dane 
Rischel, mentions hydrops as a symptom in patella partita. This 
is  denied by Sornmer, who is of the opinion that  the knee joint 
as such is  never invaded. Hydrops and pain, and possibly also 
abiiormal motion against each other of the fragments, and in 
extreme cases also a deficient function, according to Oderwmtt 
are  the symptoms of a distortion of the pntellw, depending upou 
a preceding trauma. This niay have been very slight, and ac- 
cording to Orlernutt mag have given no syinptoms until after 
the lapse of a consiclerable period, even up to a couple of years. 
It must be atlniitted that after such a long tirile the causal rela- 
tion niay be very doubtful. Tlie assumption that  over-exertion 
in the  joint may lead to these syinptoms, is niuch better founded, 
as has been stated by Somniw, and apparently corroborated by 
one of my cases in w-hicli exaggerated sport was cited, and hardly 
without reason, as having caused the clinical syniptoins, of which 
pain was the most prominent. The said symptoms of patella 
parti ta,  therefore. must be assumed to  have been released by an 
uccidcntul cause. A priori, this also appears noriiial in a con- 
genital anomaly. As the accidental cause in question here-a 
traunia-mag be sustained at any age, no definite age may conse- 
quently be fixed for the cliiiical picture of disease of patella 
partita. Most of the cases, however, concern youiig inclividuxls 
of between 20-40 yeavs of age (Ricntcns) . As even t ixumata of 
the slightest character appear able to produce a distraction of 
the patella, it must be regaided as reasonable that  such lesion 
has been present also in tlie apparently non-traumatic cases of 
so slight character a s  to hare been overlookrtl or forgotten. 

It is  therefore a result of the nature of the case that  the 
symptoiiis of a distraction of the patella is the d i y h t  pOSt-trclu- 
~ c r t i c  arthritis-of trivial nature:  Slight swelling, with or 
without hydrops-and pain on motion. In addition to tliese 
symptoms, or without them, particularly tenderness on pressur-e 
over the patella-the upper. outer par t  over tlie apex-will 
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point in the direction of the diagnosis. To a still greater degree 
this is the case with another symptoni in unilateral cases, 
iiaruely when one discovers tlie upper half of the patella to  be 
wider over the diseased knee than over the healthy one (Xona- 
mci. ) .  Other authors have had the same experience, Paul, Dedike, 
Suiwlf and also N C 7 l a C t - .  This latter author, however, states that  
he has found the upper lateral quadrant of the patella to be 
wider than norillally also without the presence of a partition, 
which may also be verified froni 111s own observations. It should 
be added, however, that anatomical investigations have proved 
that  the normal foiw of the patella may vary considerably. Mad- 
l e w r  et Paas have considered this increase in width of the 
patella to be charactei~istic and of differential diagnostic iniport- 
aiice a s  against paramedial fractures of the patella. 

Another syiiiptoiu which may give a direct clue to the diag- 
nosis, ancl which was present in one of my cases-Karl-is a 
puIpub2.e partition (Sowirrer).  Others agree with this opinion, 
and this was an exceedingly prominent syrnptoni in R. Natvig’s 
case. Relnbold holds that i t  is possible by palpation to establish 
that the fragment is detached. All this assnines a certain width of 
the partition, which is not always present. The roentgenogranis 
of the different cases show that  it may vary considerably in 
width, BZ/mciisaat indicates between one half to three niilli- 
metres. This is evident also in iny inaterial-one compares for 
example the cases Rolv and Torbjfirii, in which the partition is 
quite linear ancl very narrow. In  another of my cases (Frank) ,  
i n  which a patella tripartita was present and tenderness had 
heen demonstrated over the upper lateral corner, it was very 
difficult even during the operation, when the patella had been 
exposed, to palpate the partition which the roentgenogram 
showed to be of a width of 2-3 niilliinetres. Also in a third of 
my cases (Karl) this was quite impossible during tlie operation 
from the anterior as well as  froin the posterior siirface of the 
patella, while during the operation in a fourth case the fragment 
was found to be easily niobile. In  this case two trauma had 
preceded the operation (Rolv) . 

Proof that a congenital patella partita may cause clinical 
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syinptonis are rightly observed in those cases in which operx- 
tive removal of one or  uiore aiiiall patellar fragments niakes the 
syuiptouis clisappeur. A distinct case proving this is fonnd in 
my iiiatrrial-Franli-~v-here as  iiieiitionecl a iiiarginal patella 
tr iparti ta was present. aud conservative treatment liad proved 
quite ineffectual. A closer analysis of this case iiiakes it c~s- 
treinelp probable that  i t  was iiot the patellar partitioii-being 
a congeuital anouialy--but a clwonic traunin i)z the form of 
e m y g c m t a t l  sport,  which was tlie cause of the cliiiical sgniptoiiis 
from a knee joint furnished with u patella ichich Z G ~ S  infrrior. 
wlien subjccted t o  sticli s tmi i t ,  while the opposite patella. \\-as 
noiwial. It is estreiiiely prohahle that  this relation was present 
also in my case Rolv, which was also a young inale with nni- 
lateral partita. As uieutioiiecl before a trauma had occurred here 
on two occasious-dislocation of tlie patella--\vliich apprars to 
have played the saiiie part  a s  the sport in the first case. Neither 
do these two cases, therefoide, appear to favour the contention 
that  patella p a r t i f a  011 its ozun niay gire riw t o  clinical sytjLp- 
tonas. In my opinion these find tlieir uatural  esplanatioii in a 
distraction of the pwtel ln,  as i t  niiist be assuniecl tliat a strct- 
ching has occurred of tlie division between the patellar frag- 
Iiieuts, loosening the connection between them. This distractiwz 
then briiigs about tlie ntccte of ivritatioti of the joint, which 
leads to the cliiiical symptoms. 

It thus appears from the above statements that  no sincllc 
symptonz, no more than any combination of clinical synzptonis 
ensums the  diagnosis putella par.tita. I t  i s  cntirrl!] an X-riiy 
diagnosis. 

XI 

In the niajority of cases one roentgenogram in tlie frontal 
and sagittal plane is sufficient to establish the diagnosis. I n  or- 
der to obtain better details, particularly of the partition, in a 
patella parti ta marginalis. one should push the patella outwards 
so that  the upper ontei. corner is clear of the fenio~al condyle. 
The partition in iiiargiual patella partitit is seen between tlie 
fragments as an oblique line, downward couvex, of varying 
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width, as mentioned before. Both fragments together seem to 
correspond to tlie normal size and form of the patella, though 
not always. As nientioned before, the partition may be so wide 
that the whole of the upper par t  of the patella is wider than 
normal (DediBe)  . The sagittal view in marginal patella partita 
i s  of definitely less value in the diagnosis than the frontal one. 
If the partition is narrow, i t  may be difficult to observe it, or  
even impossible, in the sagittal view as in my case Torbjorn. I n  
other cases, however, the sinall fragment may be discovered 
enclosed in the patella “a joint mouse sitting in its bed” as 
Soninier very aptly expresses it, or as an  “egg in an egg cup” 
( O d e r n ~ a t t )  , refer to my cases Karl, Frank, and particularly 
Arne. In  such cases a roentgenological differential diagnosis 
between osteochondritis dissecans and patella partita is an im- 
possibility. This is emphasized also by Somnzer. He niaiiitains 
that  the small patellar fragment never occupies the whole of the 
thickness of the patella, as i t  reaches backwards to the cartila- 
ginous cover and forwards is covered by the patellar susface. 
This will be dealt with furthes in a subsequent chapter. Here 
shall be added only, tha t  if this was always the case it would 
undoubtedly be an important differential diagnostic factor as 
against an oblique fracture on a traumatic basis, a s  advocated 
by Paas. He is of the opinion, however, according to his X-ray 
examinations, also with sagittal and axial direction of the rays, 
that  this does not apply to all cases. The greater the separated 
fragment the smaller the covering aiiterior bony shell. On the 
other hand, according to  Pnas, the reverse pressure from the 
before mentioned bony ridge on the femoral condyle might result 
in fracture of the posterior patellar wall. Schaer maintains that  
when the partition is observed on the entire transverse section 
of the patella, this is due to an erroneous interpretation of the 
sagittal film. 

Among the five cases of marginal patella partita in my 
material, the sagittal view in tlie one case, Torbjorn-shows no 
partition whatever. I n  the case Arne the small fragment is ob- 
served to be interposed in the patella, however considerably 
nearer to the anterior than to the posterior facet, and upwards 
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reaches all the way to tlie anterior facet. I n  the case Frank- 
patella tripartita-the one fragment is seen on the sagittal film 
to be interposed in  the patella, while the other, lying in a cavity, 
foriiis the upper apex of the patella. It is  separated from the 
fragment lying below by a partition which runs right through 
the patella. A similar picture is presented by the case Rolf, in 
which the fragment also forms the upper apex of the patella, 
divided from this by a continous transverse partition. In  the 
case Karl  the sagittal film shows that  the fragment penetrates 
the posterior wall of the patella, forming almost the entire upper 
half of the backward limitation and joint surface of the patella. 
I n  all of these cases the roentgenograms in  tlie sagittal plane 
show a picture which in all details corresponds to that  found 
in an osteochondritis dissecans. At the same time, however, they 
disprove the contention of Sonanaer t ha t  the fragment is always 
covered by “die Auszenscliiclit der Scheibe wie ein Schild” . 
Particularly in  more doubtful cases, or when it concerns details 
as to the appearance of the borders of the partition, exposures 
in the oblique or axial view, besides the frontal and sagittal 
view, would furnish very valiiable information, especially as 
against a fracture. The partition in my case Torbjiirn, not sliown 
in the sagittal film, is easily visible in  the oblique view, and 
was also seen in the axial plane. I n  order to obtain a clear 
view of these details Albert izI ozcchet has recommeiided X-ray 
exainination with the patient in ventral decubitus with tlie knee 
sligthly flexed and the patella rotated ontwarcls with the aid 
of a wooden disc. Later Pnas (1931) has recommended tlie direc- 
tion of the rays laterally froin behind ant1 medially in front, 
with the patella rotated outwards. He states that  only with a 
perfect X-ray examination in all directioiis compared with past 
history and clinical examination, had i t  been possible for hiin 
to overcome the differential diagnostic difficulties in  iinportant 
cases. 
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XI1 

To an essential degree the differential diagnosis will appear 
from the above as far a s  the clinical symptoms are concerned. 
To recapitulate, those of iriiportance are : possible tenderness to  
pressure over the outer lateral quadrant, or over the apex of the 
patella, which is  met with also in the Joliansson-Sinding-Lar- 
sen disea se, however, and further a possibly palpable partition of 
the patella. It is obvious that such a finding will be more im- 
portant in a non-traumatic case than in a tmurnatic one. 

Tenderness on pressure over the patella may be found, except 
after trauriia, also in prepatellar bursitis and infectious pi-oces- 
ses. Patellar osteoiiigelitis, however, which is also very rare (v. 
Rosen ) brings no differential diagnostic difficulties, not entirely 
excluded in an incipient tuberculosis of the patella (tenderness 
011 pressure). It should be taken into coilsideration here that  
tuberculosis as we11 as osteoniyelitis of tlie patella priniai-ily 
belong to chiltlhood (5-15 years) (c.  Rosen) , being tlie period 
of growth when a patella parti ta is still physiological. The clif- 
feiwitial cliaguosis against cliondromalacia (chondropathy) of 
the patella (Biitlirtget; Alerrtan, Ftiirid),  are  of quite another 
1)ractical importance. When Schaer regards the patellite post- 
traumatique of tlir French as a chondromalacia, this is quite 
obviously incorrect. The “patellitis” depends on an osteoporosis 
-which appeal s also from the histological findings in the case 
of Mo2icliet aiitl ilr~louin, even though destruction of the cartil- 
age was also found. In the clioiiclroiiialacia tenderness on pres- 
sure  on the patella is also fouiicl (Frund’s symptom, pain 011 

tapping against the patella with the knee flexed). The syniptoni 
is not a t  all coiist‘ant, and is of importance only when i t  is 
present. Further, i t  is found much more frequently, that  the 
patient suffering from chondromalacia complaiiis of pain in the 
knee when walking downhill and downstairs. Of much greater 
impoi*tance, however, in chondromalacia is the retropatellar 
crepitntioit on niovements in the knee, as also-though less 
constant-scratching when the patella is  pushed to the side 
against the anterior surface of the femoral condyle. It should 



PARTITION OF T H E  SESAMUIL, BONES 63 

be remembered, however, that  one mist distinguish between 
crackiny in the joint aiicl retropatellar crepitation, which is not 
at all easy. Beforehand one sliould hold i t  possible that also in 
a niarginal patella parti ta oiie might find a retropatellar crepita- 
tion in  the joint-or cracking respectively. This is not the case, 
however, Perusal of the case histories referred in the literature 
shows that  this symptom is iiientioned remarkably rarely, and 
never as a prominelit feature. Further, as the condition of tlie 
other knee is not mentioned, no diagnostic value may be attached 
to the symptom. It is thus characteristic that  110 mention is 
made of this in Schaer's comprehensive monograph on patella 
partita. The explanation of the fact that  retropatellar crepita- 
tion is  rarely or never present in patella parti ta ni'ust be looked 
for in  the fact that the partition rarely o r  never involves the 
posterior surface of tlie patella-or a t  any rate not that portion 
vhicli partakes in the articulation with the condyles of the 
femur. Ronimer who has (11-awn particular attention to this, 
states that  in the cases operated on by liiiii the part  of the 
patella connected with the knee joint was smooth and covered 
with cartilage. It is reasonable to assume that  in case of distrac- 
tion of the patella, with a wi1)liosed looser coniiectio~i betm-een 
the fraginents, retl*opatellar crepitation will occur in the joint 
during motion. 

A crepitation iu the joint W H F  present in two of my cases. 
I n  the one, Frank, it was so pronoiincwl in the diseased knee 
that i t  could be heard a t  a distance of twelve metres, aiirl none 
in the sound knee. After reinoval of the two siiiall fragments, 

, the crepitation disappeared. The not inconsiderable part  of tlie 
patellar cartilage visualized during the operative intervention, 
was smooth and regular without fissures. In the other case also 
-Rolv-a lively crepitation w a s  heard in the diseased-trauinat- 
izecl-knee, and not in the soiiiid oiie. This crepitation was still 
present, aiid to a niiich greater extent, one year after the sniall 
aiid considerably loose fragnieiit had been removed. As this in- 
tervention took place extra-articularly, the  patellar cartilage 
could not be inspected. In  this case chontlmvncilcici(i patellae ns 
w Z Z  (IS a pntel la  par t i f a  Iiave obviously been present. The crepi- 
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tation a t  any rate has had nothing to do with the patellar 
partition. Such coincidence is found also in my case Arne, in 
which a synovectorny was carried out due to tuberculous syn- 
ovitis. The histological examination of the patellar cartilage 
showed chondromalacia. This was the case also in a patient 
operated on by Blumensaat, in which a histologically proved 
chondromalacia was found independent of the centre of ossifica- 
tion of the patella. 

A third case in my material of patients operated on for 
marginal patella partita, Karl, is of interest here because no 
1-etropatellar crepitation was present, in spite of good reason 
for such presence when the sagittal film of the patella is ob- 
served, demonstrating that the partition involves almost the 
entire upper half of the posterior facet of the patella. The 
posterior facet of the removed fragment also proved to be crack- 
ed, without crepitation, however. 

When retropatellar ccepitation is found in the presence of 
apical partition, this cannot in reason be due to the partition, 
as the part of the patella involved lies outside the articulation. 
The crepitation which was present in the case Alv, therefore, 
must probably have been due to a chondromalacia, all the more 
so because it was present on both sides. 

As retropatellar crepitation may be absent in definite, 
histologically verified cases of patellar chondromalacia (the 
author),  it will appear from this report that the presence of a 
retropatellar crepitation, no less than the absence of this symp- 
tom, possesses no conclusive differential diagnostic importance 
whatever. In  this respect also the roentgenogram has the casting 
vote. 

The greatest difficulty, differential diagnostically as against 
marginal patella partita is present by osteochondritis dissecans 
patellae. The differentiation here is a pure X-ray diagnosis, 
though this mag also be extremely difficult, and in unilateral 
cases even quite impossible. This is corroborated to a great extent 
by several of niy own cases. I quite agree, therefore, with Xom- 
met- when he writes : “Insbesondere die beiseitlicher Betrachtiiiig 
deutliche Zuhorigkeit der Knochenstiicken zur Knorpelschicht, 
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des Freibleiben der Auszenscliicht tler Sclieibe (lie \vie ein Schild 
uber alleni liegt, lasst auf den ersten Blick an Osteochondritis 
dissecans denken, da die 1Cnochenstucl;eii wie die Gelenkmaus 
in ihrern Bett sitzen”. Sommer continues : “Scliliesslich sind auch 
die lrlinisclien Erscheinungen tler Osteochondritis wie der Patella 

Fig.  11. 

partita heiniliche und langsani zutage tretencle” . Even a bilateral 
affection is not decisively in favour of patella partita, as it must 
be assumed that  an osteoclioiidritis dissecans can occur bila ter- 
ally in the patella as well as in other localizations. Xomnzer later 
writes as follows in his xork on the differential diagnosis between 
osteochondritis dissecans and patella partita :-“Hier ist noch- 
mals darauf Iiiuzuweisen, dass bei Patella pnrtita das Bleinere 
Knochenstiick iiiemals die ganze Dicke tler Patella durchsetzt, 
sondern gelenlaiahe uiiriiittelbar am Ihoiyeluherzuge sitzt, uber- 
dacht durch die ganze voi*dere Patellnrflache. Das Bild ent- 
spricht so sehr dein Eilcle dei+ Osteochontlritis clissecans, dass 

Acts  orthopaedica, vol. XIII, 1-3. 5 
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man immer wieder versucht ist, den gleichen Iirankheitsprozess 
bei der Patella parti ta voraussetzen”. In order to arrive at a 
definite diagnosis Sommer had resort to the histological 
examination in two cases. The result indicated a kind of pseud- 
arthrosis, and no dissecting process ZGUS present at any rate. 

Fig.  12. 

When no complete separation has occurred of a free body, there- 
fore, the roentgenological differential diagnosis falls short of 
effectivity . 

I n  1921 Weltno .  recorded a case of a “nioviible body inside 
the patella”-a movable body 2.yz X l.V! X 2.v2 centimetres 
having been removed froiii a cavity within the patella eight days 
after an accident. The cavity communicated with the joint 
cavities. The movable body coiisistrd of spongious bone. Half of 
the surface was coverecl with cartilage. The bone as well as the 
cartilage was necrotic. The author assumed this to be an old 
process, which had nothing to do with the trauma, and that  this 
process was an osteochondritis dissecaiis (Konig) without 
formation of a joint mouse. In connection with Wehmr’s  de- 
monstration Kit tcr  referred R roentgenogram of a male patella 
in which a square piece of bone was being separated from the 
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upper border of the patella. This was assiiliiecl to be an ir,cipient 
movable body. In my opinioii, however, i t  is doubtful whether 
in the two cases mentioned here free bodies llilve actiially been 
preseut clue to a separating process in tlie patella. The roent- 
gen o p a  111 s a re not rep rod 11 c et I .  

111 this coniiectiori the above rneiitioiietl case denioustrated 
by ~ o i ~ d ~ e t  and A r d o ~ i i ~ b  iii 1!R2 is of coiisiderably greater in- 
terest. The authors were of the opinion tha t  i t  was a case of 
“patellite post-trauniatique” associated with osteoclionclritis clis- 
secans. The roentgenogram sliowed ixrefaction of the bone as  
also a free body, originating fi*om tlie lowc~r part  of the posterior 
facet of the patella. li’oto 11-15 illustrates that  a corpus librum 
genus, which has reached the siiprrior recess, i i i  certaiu combina- 
tions with the patella mag sininlate perfectly tlie picture of an 
osteochonclritis clissecaiir. This n-as a sailor. 23 years of age, 
who in Marc11 1937 Iin(1 been the vict i in o f  :i traiima against 

5* 
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both knees-the lateral par t  of the right, and the medial par t  
of the left one. Although this latter knee has troubled him all 
the time since, he did not consult a physician until he came home 
to Norway one year after the accident, presenting himself for 
consultation on March 28, 1938. In the left superior recess an 
easily movable body was palpated, and removed froiii the bottom 
of the superior recess ou the lateral side of the knee. Histological 
examination demonstrated the presence of a joint  nou use. In this 
case it was impossible to demonstrate any formation of “mouse- 

Fig.  14-15. 

bed” roentgenologically. Apart from the fact that the so-called 
osteopathia patellae, “patellite post-traurnatique”, occurs in the 
period of growth ( “patellite de croissance” ), a clinical differential 
diagnosis between this lesion and patella partita is hardlypossible. 
As mill be mentioned later, the histological diagnosis in one of 
my operative cases of marginal patella partita was “Osteitis 
fibrosa. Degenerative changes of the cartilage”, while in a second 
case “extremely limited osteitis fibrosa” was found besides “de- 
generative changes”. This undoubtedly brings forward for dis- 
cussion osteitis fibrosa patellae, not with regard to the differen- 
tial diagnosis only, but the pathogenesis as well. It is well known 
that  a tuinour in the patella is a rare lesion. In 1935 Cole (Min- 
nesota) collected from the literature a total of 25 cases reported 
of tumours of the patella, benign as well as  malignant, including 
one case that  he had hiinself described as os te i t i s  fibl-osa cysticn 
- the first in the literature, a s  far  as can be ascertained. Among 
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the 25 cases, lio\vever, was not included one case of “giant cell 
tumoiir” of the patella described in 1934 by E‘altin, Helsinki. I n  
1931 A-eurenbergk, Freibiirg, could assemble from the literature 
a total of 37 cases of patellar tuiiiours, sis of which were de- 
finite cases of osteitis fibrosa patellae. To these should be added 
tw7o cases which he lias referred as osteodystrophia fibrosa patel- 
lae. Subsequently Rigney d’Annoy a n d  ?JOJL)L Connell of Louisiana 
recorded a case of “osteitis fibrosa localisxta patellae” and at 
the same tiwe U p o n  0. I l enry  reported a case of “giant cell 
sarcoma” of the patella. Aiiiong 41 patellar tumours, therefore, 
ten cases were found of osteitis fibrosa patellae and giant cell 
tuinours respectivelx, i.e. in  34.4 per cent. It is surprising, 
however, tha t  the absolute figure is no larger, when it has been 
proved that  47 per cent of all osteitis fibrosa processes are  
localized to the lower end of the femur and the upper end of the 
tibia-thus to the reriiaining skeleton of the knee. When the 
osteitis fibrosa is clinically manifest a s  a patellar tuntour, the 
differential diagnosis towards patella parti ta is connected with 
no difficulties, whereas it is different when the patella discloses 
no change in shape. It is the roentgenogram which decides the 
diagnosis in the latter case, a s  it demonstrates more or less 
cystic rarefactions in the bone in osteitis fibrosa, most fre- 
quently predominating in the lower pole. The clinical as well 
as  the X- ray  picture presented by osteitis fibrosa thus  exclucles 
the possibility of osteitis fibrosa patellae in the general meaning 
of this  designatioiz, i i z  my two  abooe mentioned cases. Quite 
naturally the explanation of the histological findings of osteitis 
fibrosa in the two above mentioned cases of patella partita, 
must be looked for in the fact that  osteitis fibrosa is a designa- 
tion used for u principal cind ckaracteristic, though nonspecific 
reaction on the par t  of the osseous tissue in a series of lesions, 
in which disturbance of the ossification prerails. I n  certain cir- 
cunistances it may be so obvious tha t  it entirely dominates the 
patliologic aiiatornic picture and creates the picture of disease 
termed “osteitis fibrosa localisata”, “osteodystrophia fibrosa”. 
This mas not present, however, in my two above mentioned cases 
of patella partita. 
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When it i s  a case of patella partita apicalis, the processes of 
calcification occasionally found in bursa infrapatellaris sub- 
cutanea et profunda ( R ~ ~ b e ? - - I i ~ p c h )  may cause difficulties in 
diagnostic respect. Such cases of calcification have been reported 
by Bahr, Sonrbtag arid Blencke. I have not been able to  read in 
the original the paper of Biiiir from 1914 on “a typical lesion 
of the patellar ligament”. The case was unilateral, as also that 
of Honntag (lnls), which dealt with two cases, the X-ray ex- 
amination of which showed an ossification of the upper part of 
the inferior patellar ligament, though in perfect continuity with 
the patella-thus without any partition whatever. Confusion 
with patella partita, therefore, is quite out  of the question here. 
It is another matter with the case of Blencke (1922), which con- 
cerned a young girl, 16 years of age, who had always suffered 
pain in the left knee when kneeling. The roentgenogram shows 
a typical apical patella partita. When Blencke was of the opinion 
that no such lesion was present here, this was because of the fact 
that  it was uizilatcval. On the other hand he assumed that  a 
calcaveous bursitis was present in the subcutaneous or deep in- 
frapatellar bursa. An indication of this, in the opinion of the 
author, was the tenderness on pressure elicited at this point as 
also the slight thickening found over the prepatellar bursa, 
which appeared to  indicate that this was also involved. When 
we are  aware now that a niarginal patella partita may not only 
occur unilaterally, but actually in a great niaiiy cases also does, 
the main argument of Blencke’s diagnosis falls completely away. 
I n  this case it has surely been a matter of a n  apical patella 
partita. 

Apart from some cases of “Johansson-Sinding-Larsen dis- 
ease” the chief competitor to this diagnosis is represented by the 
traumatic chip fracture of the patellar apex, in which the past 
history is, of course, of great importance. A proved trauma 
against the patella immediately prior to the occurrence of the 
disease or some time later (refer to  my case Olav), together 
with possible tenderness on pressure over the patellar apes, 
speaks for fracture, as also the X-ray finding if it demonstrates 
an irregular partition with irregular, jagged borders contrary 
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to the more regular partition with sinooth-partly well-marked 
borders--found in the coiigeiiital partition of the apex. The fol- 
lowing case is an illustration of how careful one has to  be in 
making the diagnosis : €Jj$i- t l is ,  female, 36 years of age, entered 
the Coast Hospital suffering from a (hronic synovitis of the 

F i g .  16. 
C:ise H jmdis. 

knee subsequent to  a trauma, and suspected of tuberculosis. 
Explorative arthrotorny revealed that  i t  was a case of synovitis 
chronica villosa nontuberculosa. The roentgenogram showed a 
normal patella on the diseased side, on the healthy side, however, 
apical patella partita. If this latter finding had been made on 
the traumatized side, i t  would hardly have been possible to  
have avoided the diagnosis of fracture. (Foto 16). 

The most difficult differential diagnosis towards patella 
partita, and that which is a t  the same time the most important 
in practice, is towards fracture of the patella. This will be 
closely dealt with in a later chapter. 
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XI11 

Patella partita per se needs no tmatment-all a re  agreed 
about that. Indication of treatment is present only when there 
are  clinical symptoms, and everyone also agrees that it should 
then be of a conservative nature (rest and quiet, possibly im- 
mobilization) -Sommer, Schaer, Fournier, L’Heureua et Riche 
-to mention a few names only. When in some quarters one has 
even gone as far  as to caution against an operative intervention, 
i.e. extirpation of the separated fragment, this is quite erroneous 
according to my opinion. Thus Siemens categorically maintains 
that patella partita needs no surgical procedure, as the sep- 
arated fragment is not necrotic. A series of authors also claim 
that  some cases have to be treated operatively, viz. when a 
conservative treatment has not been successful, as in my case 
Frank. Thus, Odernaatt, being the first one to extirpate such a 
fragment, claims that  an operative intervention is warranted 
when a state of irritation of the joint does not subside after 
conservative treatment. The French authors mentioned also 
maintain that  one should, though in exceptional cases only, per- 
form the minor operative intervention of removing the fragment 
-that is to  say in cases where symptoms are present of a n  
“ost6ite aigu6” (L’Heul-eux et Riche), or  when the pain does 
not disappear after conservative treatment (Fournier) . There 
is no doubt that  a patella partita may dispose to recurring 
hydrops, arthritis deformans (Sienaens) . Jus t  as indubitably, 
this also is an  indication warranting an operative intervention. 
These are also the indications which have been present in 
those of may cases, in which operative interventions have been 
carried out. I will refer the case histories. 

When Schnei- states that in one exceptional circumstance 
only is there an indication for removal of a fragment in patella 
partita, viz. when a traumatic patella partita is present with 
dislocation of the separated fragment-he refers such a case- 
I would like to refer to my case Kjellaug, in which the removal 
of the necrotic, though not dislocated fragment, made all the 
symptoms disappear, which had lasted for almost two years. 
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XIV 

SIX CASES OPERATED ON AND EXAMINED 
IIISTOLOGICALLT 

Grise 1, Frank,  17y2 years of age, iiiechuii ic‘s uppreiatice. 
Has always previously been healthy. ly2 to 2 years ago-when 

the patient was 15-16 years olcl-lie noted tenderness over the 
upper outer corner of the right  patella. When walking much the 
knee became swollen. Simultaneously with these symptoms he 
noted “clicking” and crepitatioii in  the knee when walking. 
Gradually the knee felt st i f f ,  especially in the morning. The 
knee was also occasionally swollen. After a strenuous march 
three weeks previous to  the admission, the condition had become 
much worse. Particularly the tenderness over the patellar corner 
had been aggravated. Now he feels and hears clicking and crack- 
ing in the knee, when moving it lying do\vn. He has noted also 
that  he has less strength in  the right than in the left leg. The 
physician, who referred the patient for examination to  the 
Coast Hospital, also found hydrops of the joint. The patient is 
not able to suggest any definite cause of his knee trouble, as 
he had not been exposed to any trauma. He has been, and is 
still, however, an eminent performer in all branches of atliletics, 
especially gymnastics and marching, however. 

Physical examination J u n e  15, 1937: The patient is not, and 
has not been, lame. The right knee has normal contours. No 
hydrops. Normal motion w i t h  considerable palpable and audible 
clicking and cracking i n  the jo in t .  By pushing the patella from 
one side to the other a slight irregularity is  palpated behind the 
patella on both knees. Both patellae also are strikingly easily 
movable to both sides. The  right patella i s  distinctly wider than 
the left-6 and 5.3 centimetres respectively. Atrophy is present, 
two centimetres of the right thigh and one centimetre of the 
right calf. When the patient stands on the right leg, he barely 
manages to straighten up from a position with bent knees. It 
is accompanied by such cracking in  the knee, however, tha t  it 
may be heard a t  a distance of twelve metres. The left knee: 
Normal clinical conditions. 
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X-ray findings: Riglit knee-tnargirbal patella triparti ta.  
Left knee-nor)nul cord it ion s. 

During the last few weeks the patient has felt so troubled by the 
symptoms from the right knee, that  he has desired an operation 
to be performed. He  was advised to  keep as quiet as possible for 

P i g .  i7 a. 
Case Frank. 

the time being and to spare the knee. Four weeks l a t e r 4 u l y  
16th-he again presented himself for examination. He had been 
away on holiday, having among other things done mountain 
climbing, after which the knee had become considerably worse. 
Distinct swelling was present, 35 (34.5) centimetres-however 
without demonstrable hydrops. Considerable thickening was felt 
of the soft parts above the synorial fold of the suprapatellar 
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pouch. Mild tenderness on pressure over the upper outer patel- 
lar  corner. There was also some tenderness on pressure of this 
corner against the underlying parts. n’hen the patella is pulled 
downwards, pain is reported “within the upper lateral corner 
of the patella”. No tenderness of the remainder of the patella. 

Fig. 17 b. 

Normal motion of the knee, during which a clicking is still felt 
in the joint, and heard a t  a distance of twelve metres, though 
with no retropatellar crepitation. When the patella is pushed 
towards the medial side, pain is reported in the lateral side of 
the patella. Distinct scratching is also felt against the under- 
lying parts. The patient now insists on an operation. On July 
lDth, therefore, the two lateral patellar fragments were ex- 
tirpated under local anesthesia. When the patella Tvas exposed 
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a small indentation was palpated in the upper lateral corner, 
which appeared to  be the groove between the patella and the 
upper fragment. When this was removed one entered the joint 
cavity. After removal of both these fragments a not inconsider- 
able par t  of the cartilaginous surface of the patella was visu- 
alized, and appeared to be normal, without any fissure. The 
visible par t  of the synovial membrane, however, was distinctly 
swollen and succulent. August 10th-Uneventful course. Un- 
restricted motion of the knee, without cracking or clicking. No 
pain, spontaneously or on motion. The patient is discharged. He 
subsequently presented himself for control on September 3: and 
November 29, 1937 and May 9, 1938. He had been working since 
four days after he left the hospital, and had long since resumed 
his sport in  full. I n  other words, he feels perfectly well, has had 
no pain o r  other discomfort from the knee since the operation. 
No clicking in the knee on motion. Histological diagnosis: 
Osteitis fibrosa. Degeneratice changes of the cartilage. (Profes- 
sor Kreyberg) . A detailed report of the histological findings in 
this case a s  well a s  in the following will be given in a subsequent 
chapter. 

Case 2, Karl, 22 years of age, mclianic.  
Previously he has always been healthy. Two weeks before 

Christmas 1938 he suddenly felt pain in the knee when stepping 
down on the left leg. This became swollen, he felt a stinging 
sensation inside the joint, and limped. He  immediately consulted 
a physician, who ordered rest and massage, and in a week’s time 
he improved and took up  his work again. However, pain and 
swelling of the knee with hydrops recurred, and puncture pro- 
duced about 30 C.C. of clear fluid. The knee was put in plaster 
of Par is  for two weeks, after which it was again massaged. It 
did not help much, however. A starch bandage was applied for 
two weeks, and the knee was then punctured anew, when only 
a sparing quantity of fluid was evacuated. An elastic bandage 
was applied to the knee, and then renewed massage. He still 
suffered pain in the knee, however. Recently he has felt some 
improvement, but he has had to keep a s  quiet a s  possible, and 
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has used a walking stick. He has felt occasional crepitation in 
the knee, especially when trying full extension. Lockiug symp- 
toms have never occurred. As the symptom did not subside, he 
was referred by his ph,wician to the Coast Hospital, where he 
was admitted on April 13, 1939. He states with regard to the 

causation of his disease, that  during iiiilitary seryice in tlie 
suniiner of 1935 he felt tenderness of the kiiee on several oc- 
casions under extrenie bending. h'otn-ithstaiiding this, he took 
par t  in a marching conipetition. IIe is not ;ii\are of any definite 
traiinia, but lie states tliat his work iiiclutlrs having to ci-au~l on 
his knees several times daily iinderneath tlie itiadiine a t  which 
he works, and lie is of the opinion that  he niay have struck his 
left knee. Physiccr7 canmincrtioii: Left ktirv-Sormal configura- 
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tion. No distinct capsular thickening. KO hydrops. Patella 
somewhat wider than on the riglit side. Tenderness over the 
outer lateral corner, no other teiiclerness over the patella. Nor- 
mal mobility of the knee wktliout crepitation or  clicking. The 
patella is freely Inorable. Equal circumference of both knees. 
No atrophy of thigh or  calf. Right krzec--,Uornial conditions. 
X-ray findings: I& ktiee-Considerable mottled atrophy of the 
entire skeleton of the knee incliiding the patella a t  the upper 
outer corner of which a clearly defined fragment is observed. 
In  the sagittal view this is seen lying posteriorlj- in the patella, 
occupying alinost the eiztire upper. half. The parti t ion dividing 
this from thc wnrciinder. of tlie patella reaches as f u r  us the at.- 
ticzclar szct~facc. The riglit patella is normal. April l’itli-The 
small patellar fragnieiit was resected in local anesthesia. It 
prored very difficult, even after the patella was exposed, to 
find the lower liniitatioii of the fragment, and after it had been 
separated from above with knife, it had to  be chiselled off the 
patella. After renioval it appeared tha t  a clepression was left 
in  the patellar border. The joint was not opened. The cartilage 
on the resected fragment was foiind to  be cracked. hIay 15th: 
Uneventful course. The patient has been up for two weeks. Walks 
easily without pain. Slight effusion in the joint. Puncture:  50 
grams strongly hernorrhagic fluid, June  13. The constantly re- 
curring effusion in the knee lias now disappeared. He  bencls the 
knee to an  acute angle with n o  crepitation in the  joint.  No pain. 
November 23, 1939-Control: Two months after returning home 
the patient commenced working. IIe has had no pain in  the knee 
the whole time. No effusion in  the joint, free mobility with 
quite slight, soft crepitation. Distinct muscular atrophy of the 
thigh : over the patella half a centinietre, over the superior recess 
two and a quarter centinietres, and fifteen centimetres above the 
patella four centimetres. The patient states that  the condition 
of the knee is considerably better than prior to the operation. 
October 5, 1940.--Tlie patient has reported that  he has fully 
recovered. 

Histological diagnosis (IL?-eybo*g) : Ilegetberative changes. 
Extremely limited ostcit is  f ib~osa .  
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Case 3, Ar)te, 29 yeam of aye, works’ mairciyr. 
Entered tlie Coast IIospital on June  6, 1930, on the diagnosis 

tuberculosis of the knee, tlie first symptoms of which had com- 
menced in the autumn of 193s. The patient had never sustained 
any blow or other. trauma against the knee. Clirticnl c.ccrtninatioiz 

Cnse 19. 
Case Arne. 

showed thickening of the capsule of the left knee and restricted 
motion. Tenderness on the nieclial side of the joint, but not of 
the patella, over the upper lateral coriier of wliicli a distinct 
fiirrow \\-as palpatecl. The left patella is not wider than the 
right. It is freely niovable. No crepitation i s  felt on motion. 
1 - m y  c m m b i m t i o i i  : Tubercnlosis of the laiee with marginal 
patella bipartita. The right lawe iioriiial. Sormal clinical and 
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roentgenological conditions. On June  13th synovectomy of the 
knee was carried out under spinal anesthesia. The entire patellar 
cartilage was found to be considerably soft and attenuated. The 
lower par t  was separated from the upper par t  by a horizontal 
furrow. No other crack or  defect was found. I n  the upper lateral 
corner of the patella a furrow was seen, which appeared to cor- 
respond to the partition between the patella and the fragment 
which was removed. Its facet against the patella was cartilagin- 
ous. Histological diagnosis : Tuberculosis synovialis et chondro- 
malacia patellae. The histological examination of the fragment 
showed : Osseous tissue with regressive changes (Kreyberg) . 

Case 4, Rolv, 17 years of age, sailor. 
Presented himself for consultation on May 4, 1938. The father 

was a hypophyseal dwarf, height 135 centimetres. The patient 
states tha t  on April 22, 1938, lie slipped on the deck during his 
work on board, and fell on the right leg with the knee bent 
under him. He felt that  the patella was dislocated together with 
the lower leg. He could feel the patella on the outside of the 
knee. The patella as well as the lower leg slipped back spontane- 
ously. The knee became greatly swollen, and after a few hours 
of continued work, he had to stop this. On April 29th he came to 
port, and cousulted a physician, who punctured the knee and 
evacuated the blood. Puncture again May 2nd. On May 5th he 
was admitted to the Coast Hospital. The knee then was still 
swollen with effusion. Puncture: Blood. X - m y  exanzinution: 
Right knee-Marginal patella bipartita (Fracture of the pat- 
ella?). Left knee-Yornial findings. Massage was instituted. 
May 12th: Again effusion in the knee. Puncture: Blood. May 
27th: The knee still swollen, but without effusion. Normal 
mobility. August 20th: For a long t h e  the patient has been up 
all day and cycles as previously with no other trouble but that 
the knee, as he insists, became swollen when he had cycled too 
much. Alniost iiornial conditions of the right knee. On both sides, 
but particularly on the right, the patella is strikingly easily 
movable froin one side to  the other. Normal mobility in the knee 
accompanied by licely vetropatellar crepitation, which is felt as 
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well as hcarcl. No crepitation 011 the left side. Upwards towards 
the upper outer corner of the riglit patella an irregularity is 
palpated-the patellar partition. Measure across the patella 
37.5 (37) centiinetres, and fifteen ceiitimetres above tlie patella 
three aiicl a half centiinetres ntiwphg. Tlic sul)jrc*tire statements 

Fig. 20. 

of the patient, anioiig others, that his knee will not permit him 
to continue as a sailor, are regardccl as coiisiderably exag- 
gerated. On Jiily 97, 193S, tlie treatment was finished. The case 
was recognized by tlie Public Accident Iiisiirarice Board (R.T. 
V.). On May 9, 1939, the patient again went to sea after having 
been examined by another physician, who declared liiiii to be fi t .  
The knee liad not been esarninecl, ho\vever. as  tlie patient had 
made no ineiitioii wliatevc~ to the physician of his previous knee 

Acta orthopaedica, Vol. XIII. 1-3. 6 
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lesion. The whole of the autumn and winter of 1938/1939 he had 
had no trouble from his knee. On July 17, 1939 he again came in 
for consultation. He  stated that about May 20th during a voyage 
across the Atlantic he had stumbled on the right leg, and noticed 
that  the patella was again on the point of being luxated out- 

Fig.  21. 
Case Rolv. 

wards. It did not do so entirely, however, and immediately re- 
ceded spontaneously. The knee, however, in the course of a quar- 
ter of an hour became sw-ollen, and is stated to have been swollen 
ever since. On July 13th he returned to Norway, and on the 17th 
again presented hiinself for consultation, when a mild effusion 
of the knee joint was found with slight capsular thickning, two 
and a half centirnetres atrophy over the superior recess. On 
palpation of the patella the upper lateral corner was found to  
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be prominent, and there was also a distinct furrow parallel to 
t h e  border. By pushing the patella outwards laterally, enabling 
one to  palpate it between two fingers, the fragment visualized 
roentgenologically was distinctly felt a s  also that  the muscular 
attachment was markedly hard, aliiiost cartilaginously thick- 
ened. On bending ancl stretching of the knee-which mas done 
to normal exterit-considerable retropatellar crepitation was 
felt and heard a s  well a s  cracking against the underlying parts 
by pushing the patella from one side to the other. No pain on 
weight-bearing. X-ray examination now discloses clistinctlg 
nLottled atrophy of the fragntcut and the adjacent part  of the 
patella. The condition was regarded as  a trazcnmtic exacerbation 
of the previous post-traumatic lesion, aiicl on this fouiidation 
the case was passed upon as being conipeiisable under the 
compensation law. On September 28th the lateral fragment of 
the patella was removed under local anesthesia. It was dis- 
covered to be easily movable cowespo,lditzg to  the patella and 
was removed extra-articularly in its entirety. The fragment 
measured 1.5 X 2.5 X 1 centimetres. The lower facet against 
the patella was distinctly irregular. The cartilage posteriorly 
was partly destroyed. Histological diagnosis: Osseozcs tissue 
with regressive chatzges. Aseptic necrosis ? (Kreyberg) . The 
course was uneventful, though a mild liydrops persisted in the 
joint for several months. February 6, 19-10, on the latest follow-up 
examination for the Public Accident Insurance Board, the knee 
showed normal configurations. KO capsular thickening, no ef- 
fusion. Normal motion, with considerable audible as well as 
palpable retro-patellar crepitation and cracking. One centri- 
metre of atrophy over the superior recess, and three centimetres 
of atrophy twenty celltimetres above the patella. No subjective 
symptoms. On June  10, 1940, a lusation of the patella with 
lieniartlirosis again occurred. After some weeks of rest the kiiee 
again mas qnite noima1, however, with estrenie crepitation 
during movements. The mobility of the patella outwards had 
now increased to a maiked estent. 

6" 
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Case 5, Alv, 17 yeal-s of u p ,  tuamhoi iwm~n.  
Admitted August 29, 1938, sufferiiig from a lesion of the 

knee joint. Two-three years before he had been in a sanatorium 
under treatment for plenrisy. Otherwise lie has been quite heal- 
thy. He has, however, since he started school ( a t  the age of 

Fig .  ZR. 

seven) been troubled by pain in both knees, and was conse- 
quently always exempt from gymnastics. His physician at that  
time was of the opinion that  it was a case of Osgood-Schlatter 
disease. I n  February 1938 he commenced suffering gradually 
strong pain in  the right knee. He  as,summed the cause of this 
to be that  he had cycled much on a bicycle with so low handle- 
bar that  the knees kept on knocking against this. As swelling 
appeared in  the knee after some weeks (in March), he consulted 
a physician who advised him to keep quiet. He had then already 
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had to  give up  working. When he had been sitting quietly for a 
long time with the knee in one position, he had difficulty in 
straightening it fully. Renewed examination after three weeks 
disclosed considerable 1tycZvop.r of the knee. Pniicture : No tuber- 
culosis, neither hy inociilation nor by cultivation of the punctate. 

After iiiiiiiobilization of the liner for G weelis in plaster bandage 
tlie exudate was resorbed. IYhen lie consulted a physician one 
and a half month ago after having injiirecl h i h  left knee in an 
automobile accident, 1iylrol)s \\-as cleiiionstratecl, but siiiiultane- 
ously also in tlie right h e r .  X-ray esaiiiinntion possibly showed 
a verx mild capsular thic*lieiiiiig, as also an apical patella parti ta 
of the i*ight knee. (August lS, 1938). Physicnl czemi)mtioi~ Au- 
gust 21. 1938: Right kncc-The contonrs solliewhat blurred, no 
effusioii in the joint. There seenied to be n slight swelling below 
the patellar apes. S o  tendei.ness oTer the lince. Noriual niotioii 
with ~ c f r o p ~ t e l l n r  cwpitaf ioi i .  R’ornial conditions in the left 
knee, also here with market1 retropatrllar crepitation during 
movements. S-wy C;T‘O 1~ i ~ r r  t ioi l  : Frontal  pictiii*e drrnonatrates 
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normal coiiditions in  both knees. The sagittal picture: The 
posterior part of the patellar apex on the right side shows a 
fairly well-defined, atrophic area, and particularly the lower 
border corresponding to the patellar apex is distinctly delimited. 
A fragment tlie size of a pea, is observed to be separated froni 

Fig .  25. 
Case Alv. 

the apex. During the first  weeks of tlie hospitalizatiou hydrops 
of the right knee again occiirred, which receded after rest in  
bed. A considerable capsular thickeuing gradually developed, 
however, and an explorative artlirotomy was performed, there- 
fore, whereby a thickening of the synovial membraue was dis- 
covered, particularly aroiund the patella, with tumour-like hyper- 
trophy behind the inferior patellar ligament. The patellar cartil- 
age, which was perfectly smooth without fissures, in its lateral 
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part was covered by a fibular coiinective tissue. The apical frag- 
nient was removed. IIistological diagnosis: “Bone and cartilage 
with degenerative changes. Fibrous marrow and irregular zone 
of ossification. Some pieces of bone showed normal condition.” 
The explanation of this is given in  the X-ray picture of the 
patella after the operation, showing that not only the fragment, 
but also some par t  of the apex of the patella proper has  been 
chiselled off. On January 19, 1939, the patient was discharged 
with normal clinical conditions of the right knee and feeling 
that this was perfectly sound. X-rag emmination demonstrates 
that  there are  still some chips of bone left under the patellar 
apex. Shortly after the discharge from the Coast Hospital the 
patient was admitted to a department of internal medicine suf- 
fering from duodenal ulcer, having had symptoms of this during 
the latter par t  of his stay at the Coast Hospital. When he was 
up again after completion of a diet cure, he again complained 
of the same symptoms in the right knee as previosly. X-ray 
March 20, 1939, showed the same findings as when he left the 
Coast Hospital. He  was now treated for two months with im- 
mobilizing bandage, and one month later again started working. 
Renewed examination on August 30, 1939, showed quite normal 
conditions in the right knee, and the patient was certified as 
chauffeur. (Kind information from his physician). 

Case 6, Kjel laug ,  15 years of age. 
Has always been well. In  February 1937 she fell when skiing. 

Throwing herself down in order to  avoid running into a fence, 
she fell with the l e f t  knee u n d e r  herself in  a great ly  ben t  posi- 
f i o n .  She also struck the knee and received a small excoriation 
over the patella. It did not hurt much, although she felt some 
pain when she tried weight-bearing on the leg. She was driven 
home. After one-quarter of an hour the knee had become ex- 
tremely swollen, and the following day great bruises had devel- 
oped over the knee, which was considerably stiff. The patient 
now rested quietly for six weeks, the knee still remaining swol- 
len. It could be flexed to 90 clegrees, but she noticed cracking 
in the joint ivlien she bent the knee, and liaa noticed this ever 
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since. Some swelling of the knee has persisted, and she has con- 
stantly limped somewhat, particularly when walking fast. No 
particular pain, however. When in the summer of 1937 she had 
been seated on the ground with the leg greatly flexed under 
herself, she could not straighten it out again-it was locked. 

Fig.  2G. 
Case Kjellaug. 

She has not since liacl similar expei*ience, hit she has felt the 
knee to be weak, particularly when she climbed hills and stairs. 
Once in the suiiimer of 1937, after having been for a walk, she 
felt excessive pain in the knee as an unendurable sense of ex- 
haustion-all the way up the hip, especially after she had gone 
to bed a t  night, and she had to put a pillow underneath the 
knee. I n  the morning she was quite all right again. She has 
subsequently l i d  similar sensations on several occasions, and 
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has recovered again before morning. She has otherwise been up  
and about all the time, has been skiing, not jumping, however, 
as this caused pain, has cycled and skated. After cycling she 
became slightly more tired. She was sent to  the Coast Hospital, 
therefore, for examination and was admitted on November 24, 

Fig.  27. 

1038. PA?ysicaZ emminut ion:  The left patella is one celltimetre 
wider than the right. No irregularities are felt over the patella. 
The knee is flexed and extended normally with pronounced aud- 
ible as well as palpable cracking and retiaopatellar crepitation. 
The same, though somewhat less pronounced, findings in the 
right knee. By lateral niotion no particiilar cracking is felt 
behind the patella. No Iiydrops. KO abnormal motion in the joint. 
One centimetre atrophy of the thigh fifteen celltimetres above 
the patella. No atrophy of the calf. One crntinietre miall cir- 
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cumference over the patella. X-ray  eaaozination demonstrates a 
longitudinal porti t ion of the patella in to  two fragments, one 
large laterally and a smaller one nzedially. The partition which 
traverses the entire patella, gradually narrows from above down- 
wards. This fragmeiitation is not visible 011 the sagittal view of 
the patella. On another picture taken more obliquely the con- 
tours of the small fragment are seen along the posterior surface 
of the patella. On December 1, 1935, the lateral patellar frag- 
ment was removed under narcosis. No visible or  palpable ir- 
regularity of the anterior facet of the patella, and neither along 
the upper patellar border. The lateral  fragment, which was  mov- 
able in relation t o  the remaining part  of the patella, was easily 
separated with a scalpel, except the upper fourth, which had to  
be chiselled off. The fragment removed measured 5 X 3.2 X 1 
centimetres. The facet against the patella proved to be osseous 
in the chiselled-off par t  only, otherwise it was fibrous. On the  
facet against the joint the fragment was irregular and ap- 
parently denuded of cartilage. The view obtained of the joint 
showed tha t  the synovial layer was greatly hypertrophied, the 
femoral cartilage facing the patella appeared normal, while 
the patellar cartilage of the part lying close to the place of frae- 
ture  was greatly frayed. The X-ray examiuation of the fragment 
removed showed that  this was taken up by a considerable mottled 
atrophy. Pathologic-anatomic analysis of the fragment disclosed : 
Osseous necrosis w i t h  some resorption and filwosis. (Kreyberg)  . 

DISCUSSION 

The first five of these six patients presented an indubitable 
congenital partition of the patella-the first  foul* of marginal 
type and the fifth of apical type. All the patients were male. The 
age at which they came for treatment was for three of them 
17-15 years, the two others 23 and 29 years respectively. I n  
all the cases the lesion was unilateral. I n  three cases the right 
knee was involved, and in two cases the left knee. I n  the sixth 
case, which conceriied a feuiale, 15 years of age, a longitudinal 
partition was present (Saupe’s type 11) in such direct associa- 
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tion with a severe trauma against the patella that it must be 
assumed to have been clinically quite established that it was 
a case of fracture of the patella. The Y-Pay findings revealed 
necrosis of the fragment with no signs of callus formation. As 
iiieiitioned patella partita was an  incidental finding in one of 
these cases-Arne. In another-Karl-this has also most probably 
been the case. This concerned a patient who for four months 
had suffered recurring unilateral hydrops of the knee joint with 
pain and cracking in the joint, which had proved refractory to 
conservative treatment. The X-ray picture demonstrated a con- 
siderable mottled atrophy in the knee, as  frequently seen in non- 
specific clironic cases of synovitis of tlie knee joint. The cartilage 
on the resected fragment had been cracked-fissured as in a 
chondromalacia. The simultaneous microscopic esaniination of 
the cartilage showed that  it was considerably frayed and de- 
generated-thus findings corresponding to  those made in  this 
lesion. The joint was not opened, and no opportunity offered, 
therefore, of inspecting the reiiiainiiig part of the patellar cartil- 
age or  the syiiovial layeis. The above mentioned macro- and rni- 
croscopical changes in the cartilage, however, demonstrated that  
a chondromalacia a t  any rate was present in tlie part of the 
cartilage which had been removed.-The patient could give no 
definite causal relation of the lesion in the knee, apar t  from 
the fact that the first symptoms, in the form of pain of entirely 
transitional character, had occurred on a couple of occasions 
during military service approxiiiiately half a year before one 
day when lie again suddenly suffered pain in the same knee with 
hydrops. Furthey lie stated that his -\\7ork entailed that he had 
to crawl on his knees several tiiiies cliiriug the day. It is cou- 
ceivable that  this, or  tlie unusual strain associated with military 
service, has brought about the clinical symptoms mentioned as  
a reaction on the part of the knee the  p t e l l n  of wliiel~ was 8i- 
partite, and ilia>- tlins hare been less resistant than tlie other, 
the patella of n-hich was normal. I n  the diseasccl joint a patcl- 
7nr distractiou has clerelopecl, which has resulted in degenerative 
changes in the fragment. At  the same time, or  perhaps most 
pi*obabl;v due t o  tlicse an irritritiotz h a s  occurwrl of t h c  s p o v i a l  
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layer with hypertrophy of the tissue and resultant hydrops. The 
identical symptoms of a synovial irritation was present also in 
the other three cases, the joint cavities of which were opened 
during the operative iaterventions (Frank, Alv, Kjellaug) . The 
case Arne is not taken into consideration here, in  which a tuber- 
culous synovitis was present. 

I n  the case KorZ the patellar partition must be looked upon 
as  a predisposing cause of the clinical symptoms, which may be 
explained by a distraction (distortion) of the patella. This may 
also be taken to be the case with the patieiit Frank,  in whom 
the tripartition of the patella must be assunied to have made it 
inferior towards strain to  which the opposite patella did not 
react. I n  both cases the histological examination demonstrated 
that  changes were present in the cartilage (degeneration) as 
well as in the bone, changes similar to  those found in osteitis 
fibrosa. In  the case Fraak clinical cure took place very rapidly 
after removal of the two small fragments. This excellent result 
supplied indication of a similar interventiou in the case Karl, 
in which cure was obtained although a f t a  some longer time- 
possibly because the symptoms had lasted longer.-Assumption 
of a patellar distraction as the cause of the syniptoms in a patella 
partita, of course, is still more justified when a defitiite trauma 
is present in the past history. The problem presents itself here, 
however, with still greater insistence, whether the partition pel' 
se is not  the causal factor in the trauvna, in other words whether 
it is not a case of frcictio'e of the patella. The nature and extent 
of the trauma, of course, will have to partake in the decision of 
this question: a direct trauma against the patella or a chip frac- 
ture due to  a hyperflexion of the patella. Furthermore, the shape 
and location of the partition as also, according to the opinion 
of several investigators, the appearance of the border, are of 
diagnostic importance. A fragment, separated a t  the classical 
place of a marginal partition, aiid preceded by a definite trauma, 
is no conclusive evjdence against a fracture on traumatic basis. 
Such is the case of Rolo, who had first suffered a trauma and 
then after the lapse of a year another, similar trauma, however 
less violent. The operative intervention showed that the frag- 
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riient was iiiovably connected with tlie patella. Co-ordinated 
with the X-ray and histological fiiidings this fnrther strengthens 
tlie diagnosis of distractiou of tlie patella m c l  speaks against 
a fracture. 

In the case 1lt.r; an  apical partition is found. The X-ray pic- 
ture revealed this with a siiiooth partition with regular borders 
as  seen in congenital patella partita. The assumption of the 
patient that  the symptoms were due to  his continually striking 
his kuee against tlie handle-bar of a bicycle too low for him, 
caiinot be recognized as tlie priniary causation. The opposite 
patella, which was naturally exposed to the same collision with 
the handle-bar, was norinal. It inay be iiiiagiuecl, however, that  
the chronic trauma represented by these kiiocks may have pro- 
duced a bruise of the coiigeiiitally abnoimial and therefore less 
resistant patella. 

It will be observed that iii the six cases takeii up  for discus- 
sion here, I have assumed that  the clinical syinptoilis in  four 
cases had causal relation to  ail acute 01' chronic trauma against 
the patella. In the two remaining cases, on tlie other hand, the 
partition was an incidental X-ray fiiiding in a tuberculosis of 
the knee and a fracture of the patella respectively. I n  the first 
four cases the said trauma must be regarded as the incidental 
CUZLSC which has released tlie symptoms, while the partition as 
such must be assumed to depend 011 a congenital anomaly. 

S\' 

The contribution that  iny six above cases give to the histology 
of the patellar partition, and consequently also to its pathogene- 
sis, is of particular interest. 

As an operative treatment of patella parti ta so rarely has 
been indicated and performed, the histological material for the 
evaluation of the pathogenesis of this anoinaly, as mentioned 
above, has been very sparing. The first case treated operatively 
and examined histologically, is that  of Odermat t ,  Base1 (1931). 
It  was a male, 58 years of age, who had eight days previously 
fallen 011 the right knee, which had becoiiie greatly swollen and 
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painful. The X-ray exaniination showed in the upper outer qua- 
drant  of the patella several sinall pieces of bone with quite 
smooth contact facets. The sagittal view disclosed on the upper 
pole of the patella a piece of bone, the size of an almond, and 
resembling a squesti*~ini, in  a bulge on the patella as “an egg 
in an egg-cup”. Odernaatt first assumed that  a deformity was 
present. As X-ray examination of the opposite patella showed 
normal conditions, however, he abandoned this. As the frag- 
ments of the right patella were strikingly mobile and also tender, 
they were extirpated, the joint thereby being opened, as the 
cartilage-coated facet of the extirpated fragment a t  this point 
formed the anterior delimitation of the knee joint. X-ray exa- 
mination of the fragment showed it to consist of two larger and 
several smaller pieces. The two larger pieces presented smooth, 
almost polished, contact facets. X-ray examination of the small 
pieces showed rarefactions in the osseous tissue, which were 
histologically interpretable as “true medullary spaces”. About 
the further histological findings is mentioned only tha t  small 
bony islands were observed in the middle of the cartilage, the 
single pieces of bone being separated from each other by hyaline 
cartilage and connective tissue poor in  cells. The author drew 
the conclusion from this, that  it was a case of absent fusion of 
multiple centres-thus a deformity clue to delayed or entirely 
absent ossification. 

I n  one of the cases of Somnzer, concerning a male, 17 years 
of age, who for a couple of years without known preceding 
trauma had felt occasional pain in the right knee, and the X-ray 
disclosing a marginal patella tripartita, the two small fragments 
were removed on the diagnosis osteochondritis dissecans. The 
patient was completely cured in  two weeks. The histological 
examination of the removed patellar fragment showed that  the 
tissue lying between and around this consisted of a hyaline 
cartilage, poor in ossific centres, penetrated by numerous clefts 
and large cavities. These changes were seen most amply in the 
partition between the fragments. On the other hand the osseous 
tisstie-the bone struts as well as the marrow-at f irst  glance 
appeared to be perfectly normal. Serial examinations, however, 



PARTITION OF THF; SESSPIIOID BONES 95 

revealed changes, particularly on the part of the fragment which 
according to the opinion of SoitinLer had been in collision with 
the bony crest on the external femoral condyle, as mentioned 
previously-in other words had been exposed to a chronic trau- 
ma. These changes were mainly located to the border of the 
fragment, and consisted in the osteo-cartilaginous limitation 
becoming gradually more bluri~ed and finally disappearing, so 
that the bone struts projected freely into the hyaline cartilage. 
The fatty marrow in the thus open marrow spaces was replaced 
by connective tissue, poor in centres, of the appearance of scar 
tissue. Apart from these border zones of the fragments facing 
each other, in  which the osteo-ca~tilaginous limitation had dis- 
appeared, the bone shows entirely n o m a 1  stwcturc.  The bone 
spiciiles were of normal thickness and calcification. There were 
no signs, therefore, of necrosis, dissecting 01’ inflammatory pro- 
cesses. It was remarkable, ho~-ever, that  also in the quite 
healthy areas the osseous centres could not be stained. As both 
pieces of bone otherwise had the appearance of being quite 
sound, the author assumed that this lack of staining of the 
centres clid not signify dead bone. The author concludes “Fest- 
zuhalten ist jedenfalls die Tatsache class an beiden Knochen- 
stucken die in ihrer Struktur nornialen Knochenstiicke nur  an 
den eina nder gegeniiberliegendeii Flachen, clort, wo sie das kern- 
arme, hyaline Gewebe zmisclien sich fassen, keine scharfe Grenze 
zeigen. Eur  dort ist cler Kerngehalt der Balckeii geringer, n11r 
dort finden sich das Fettmark ersetzt durch derbes kern- und 
gefassreiches Eindegewebe. Zielit man Vergleiche an, so sieht 
diesen Gewebe am nieisten einer Pseudoarthrose ahnlich . . . . . . 
Die dem Spalt zngekehrten Knochenrander, denen ja die scharfe 
Begrenznng fehlt, konnten keineri genugende Callus bililen . . . . . .” 
It thiis appears that  Sominer. is of the opinion that patella 
partita is an abnormality, the priniary cause of which must be 
sought in niultiple centres, the ossification of which is sup- 
pressed or prevented thereby that the patella is subjected to a 
trauma in the period before the ossification is completed. X O ~ I L -  
mer maintains that such a trauma represents the collision he- 
tween the upper outer co~i ier  and a m a l l  sharp bony crest as 
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found upwards laterally on the lateral femoral condyle, and 
which must occur when the patella during the movements of 
the knee glides over and is pressed against the femoral condyle. 
The fact that it is also exactly tlie outer upper corner of the 
patella which conies into contact with this bony crest, explains 
why it is this corner which is the site of tlie marginal partition. 
“Jeder Zug der Quadriceps lasst aufs neue den Spalt auseinan- 
der gehen”. The ossification is prevented, and a pseudarthrosis 
occurs. The fragments removed in the case of Sommer-a patella 
tripartita was present-did not lie in a cavity in the patella, 
but in a bed, and neither did it conimunicate with the joint. 
They were not, therefore, as in the case of Oderntatt covered 
with cartilage on the side facing the joint. 

Siemens in 1931 performed an operation in tlie belief-just 
as Sonzmer-that it was a case of osteochondritis dissecans pa- 
tellae, a unilateral, as  he thought a t  that  time, patella partita 
marginalis, in a chimney-sweep, 21 years of age, who had pre- 
sented recurring hyclrops genus subsequent to a trauma against 
the knee, three-four mouths previously. A subsequent X-ray 
examination showed, however, that the patellar partition was 
bilateral. The operation disclosed that except for a single, hard- 
ly visible irregularity, the patellar cartilage was macroscopical- 
ly normal. No information is given of the osseous tissue. Based 
on this case together with that of O d e r m t t  and Sommer, Xie- 
nzens clainis to be able to conclude that no macroscopical changes 
of the patellar cartilage are found in patella partita. It should 
be borne in mind here, however, that  the cases are very few in 
which it has been possible to form any opinion as  to  this by 
autopsy, as it is only in very few cases of patella partita 
operated on that the operation has procured the necessary ac- 
cess to the posterior facet of the patella. I n  a later paper (1933) 
Siemens has referred the results of a histological study of a 
post-mortem specimen in a unilateral partition of the marginal 
a s  well as the vertical type. The patient was a male, 82 years 
of age, who had died from bronchopneumonia. The past history 
gave no information of knee symptoms. Macroscopically the 
patellar cartilage demonstrated distinct changes, the upper half 
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being extremely absorbed and destroyed. Thus the upper outer 
quadrant was almost entirely denuded of cartilage. Further an 
osteo-cartilaginous partition was observed on the transverse 
section of the medium and lower third of the patella, which 
reached all the way forwards to the anterior facet of the patel- 
la, where the connection between the two fragments is appareut- 
ly formed by connective tissue. The destructive and absorbing 
processes in the cartilage mentioned naturally are “physiological 
wear and tear’’ and therefore have no pathogenetic connection 
with the patellar partition. Microscopical examinations of the 
patella showed normal osseous structure, and this also applied 
to the bone marrow. No more than in the case of Somnher could 
any necrosis or dissecting process or inflanmatory changes be 
demonstrated. It appears from the detailed description of the 
histological build of the partition between the fragments, that 
it consisted partly of hyaline, partly of fibrous cartilage, and 
partly of connective tissue. It was striking that the bone facets 
facing each other, delimiting the partition spaces between the 
different fragments and the patella, were coated by fibrous 
cartilage, niore or less rich in cells. The author considered this 
to be a sign that  after the finish of resorptive processes a pseud- 
wthjl-otic end-result had developed, similar to the case of Sonr- 
mer. On the basis of senile absorption of the cartilage this pseud- 
arthrotic articular space had become open against the joint 
cavity. In these microscopical changes the author sees an  ex- 
pression of a reaction against mechanical strain of purely func- 
tional nature in the form of pressure against the femoral condyle 
with stretching and pull on the  patella during the movements 
of the knee, a strain to  which exactly the upper outer corner 
of the patella is subjected: “Es ergibt eine starke Verlagerung 
der angelagerten Knochenstucke durch Zug nach dem Gelenk 
zu iiber den ausseren Feniurcondylus als Hypomachleon sowie 
die teilweise Iiiiorpelhyperplasie an  der Patellargelenkflache 
durch Druck.” Siemens also holds the opinion that  these changes 
are caused by original multiple centres of ossification prevented 
from fusing by mechanical fuuctional factors. At  the same time, 
however, he mill not repudiate the fact that the histological 

Acta orthopaedica, Vol. XIII, 1-3. 7 
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changes may be caused by a reaction released by the same me- 
chanical functional factors, which in a single centre of oseifica- 
tion has resulted in “Umbauzonen” (Looser) or in the “Um- 
bildungsprozessen” found by It.’. Miiller in his experimental 
researches mentioned above, and which he found to correspond 
to those existing in a pseuclarthrosis. Link, who has described, 
as mentioned before, one of the few cases of patella partita 
longitudinalis in its-as he terms it--“always law-directed, 
proper place” agrees with the opinion of Siemens. According 
to Link patella partita belongs to the large group of “insidious 
formations of partitions” in the bone, and regards them as ex- 
pressions of “Reaktionen des lebenden Kuochens auf statisch- 
mechanische Beanspruchung, die genetisch zusammengehorend, 
sich histologisch je nacli dem Zeitpunkt der Untersuchung in 
verschiedener Weise darstellen” (Qreifenstein) . 

Blumensaat (1832) maintains that it is not possible from 
the histological examination in the case of Odermatt to make 
any definite conclusions with regard to  the pathogenesis. This 
is also his opinion of the case of Sonzmer, the histological pic- 
ture  of which according to Blumensaat may indicate that a 
usual patella partita was present as well as a psendarthrosis 
or a traumatic separation. Neither does Blumensaat mean that  
the histological examination gives full clarity a s  to whether a 
fracture line was present (incipient pseudarthrosis) or an “Um- 
bauzone” in the only case in his material in which a histological 
examination had been carried out. It was an insured patient, 
31 years of age, who had hurt his knee by a fall. X-ray examina- 
tion showed in the frontal view a vertical patella partita-in 
the sagittal view a fragment was seen behind the patella. The 
diagnosis after an operative intervention was : Unspecific syno- 
vitis. After another intervention five months later an incipient, 
histologically established chondromalacia patellae was found 
“independent of the ossification centre of the patella”. Ry a 
third operation three weeks later the os8ification centre, which 
was fibrously united with the patella, was removed. The micros- 
copical examination showed : “Iinochengewebe mit Fettmark er- 
fullt, quer durchlaufende ein Streifen voii bindegewebig knorpe- 
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liger Beschaffenheit mit Ubergang in  osteoiden Knochen und 
Unibilduiig von Knochenbalcken”. According to these findings 
the physician in attention considered that  a piece of bone had 
been chipped off the patella, while tlie accident insurance com- 
pany on tlie other hand regarded it merely as a patella tr iparti ta 
and the histological findings as  “Umbauvorgang”. The exacerba- 
tion was regarded as a consequence of the operation. While the 
patellar specimen examined by Siemens was the ouly one show- 
ing partition in 129 cadavers, Xchaer also among 120 cadavers 
found nine cases of patella partita, two of which were unilateral. 
Rlacroscopically Xchaer found changes in the cartilaginous cover- 
ing in single cases only. I n  these cases it could be distinctly 
observed tha t  the fragment in the marginal as well as the apical 
variety could be clearly distinguished from the remainder of 
the patellar cartilaginous facet. The fragment could be quite 
firmly contiguous with the patella, while in other cases-as in 
that  of Xiemens and also in one of mine-the connection was 
looser and mobile. Microscopically the patellar fragment proved 
to consist of regular spongious bone, in which the bone spicules 
showed a perfectly normal structure. Osteoid seams were absent, 
a s  a rule. The medullary spaces were filled with fatty marrow 
poor in cells. I n  the peripheral parts, particularly in connection 
with the remaining par t  of the patella, the fa t ty  marrow dis- 
appeared more and more and was replaced by a fibular connec- 
tiue tissue (fibrous marrow) moderately rich in cells, frequently 
with abundant capillaries, the picture greatly resembliiig granu- 
lation tissue. The thin, but regular, corticalis was separated by 
the cartilaginous bridge or cartilaginous space in open com- 
munication with the medullary spaces of the fragments. The 
facet of tlie fragment facing the joint was coated with hyaline 
cartilage. The cartilage space showed variable structure, as the 
hyaline cai=tilage of which i t  consisted might show extremely 
strong degenerative changes, quite fuzzy and ragged. The car- 
tilaginous cells might disappear completely in many places, and 
the cartilage become replaced by necrotic masses without any 
structure whatever. I n  the neighbourhood of these necrotic parts 
cystic degeneration of the tissue might occur partly, and partly 
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one might find lively regenerative growth of the cartilaginous 
cells. Very frequently the hyaline cartilaginous bridge was inter- 
spersed by transverse, vascular bands of connective tissue. It 
was in open communication, however, with the medullary spaces 
in the patella proper as well as in the fragments. Just  on the 
transition to normal fatty marrow this connective tissue is 
richly vascnlarized. In the opinion of the author this coincidence 
of areas of inflammatory connective tissue with areas in which 
there is greatly marked degeneration of the cartilage, must be 
regarded as a reaction on the part of the adjacent osseous mar- 
row. The author summarizes the result of the histological find- 
ings, that the picture as a whole must be virtually interpreted 
as “gehalten gebliebene Epiphysenfuge”, which from one case 
to another may demonstrate different degrees of cartilaginous 
degeneration. The author considers the cause of this degenera- 
tion to be the fact that the epiphyseal space just above the bone 
has to be looked upon as a spot of least resistance, and which 
reacts more easily, therefore, to the strain of daily life, for 
example an increased strain on the stretching apparatus of the 
knee in a sprinter, which may bring about an extension of the 
cartilaginous space between the two patellar fragments. In  this 
way schaer explains that these degenerative changes increase 
with age.-The author rejects the presence of a healed fracture 
of connective tissue of cartilaginous nature, as also that data 
should be present on which to base the contention of a cured 
inflammatory process. 

I n  1926 8kiivanck (Briinn) operated on two cases of unilat- 
eral marginal patella bipartita. I n  both cases the anomaly was 
an incidental X-ray finding in patients who had sustained a 
slight trauma to the knee. Both fragments had sharp, smooth 
edges and were separated by a narrow cartilaginous space, the 
borders of which were also sharp and had an entirely parallel 
course. The small fragments were not dislocated. Histologically 
was found wrmal connective tissue with no indication of in- 
flammation or degeneration, and neither of fracture. It has 
been mentioned previously that Weil and Barthels, who in 1932 
made a resection in a case of patella partita owing to pain, by 
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the histological examination found necrotizing and proliferative 
changes in the border zone, resembling teose found by the same 
authors by histological examination of a divided sesanioid bone 
under the great toe-viz. “fibros iiberbriickter Fraktur und ascp- 
tische Xekrose einer Ihochenhalfte. Ob Nekrose ocler Fraktur 
das  Pr imare  ist, bleibt offen.” This fiuding tallied perfectly with 
that  made by 1V. MuZler in histological esamiiiation of a separ- 
ated sesariioid bone of the great toe. The authors concluded from 
this that patella partita does not always represent changes of 
congenital origin, but may also be due to “Schmerzen verur- 
sachende T’orgaiuge”. Sciiarr in his monograph refers a case, 
which will be dealt with more closely in the chapter on patella 
pai’tita and trauniatisni, in which he liad resected an apparently 
coiigenitally separated patellar fragnient, which hael been cliip- 
pet1 off from the patella by an accident. The result of the 
histological exaiiiinatioii is mentioned quite briefly, that i t  
deinonstratecl “das nun bekante Bild clcia Patella partita : Iso- 
lierte I<nocheiilxwi iiiit Fettnlark uncl cliilmer Corticalis die 
iiberall nocli von eiiier zienilich dicken Scliicht von hyalineii 
Iiiiorpel iiberzogen sei”. 

These histological examinations of operatively treated cases 
a1.e all I hare been able to trace in the literature, totalling eight : 
O d o w  Ir f t ,  S O H ,  mvr, h’icrri ejr s, Rlrinr cn sa(n t ,  h’k?irhi&, IVeiZ and 
Bwrthels, and Sdiuer, as also similar elrnniiiiations of ten un- 
prepared specimens of patella partita (Sieniens,  Sc1iaer)-and 
to these iiiaq’ now be added the writer’s six cases, opepatively 
treated and liistologically examined. Referring to the case his- 
tories gireii in detail in a previous chapter, the result of the 
histological examiliation for each case slid1 be dealt with more 
closely here. 

Cwae 1, Frank,  l? years of a!)e. 

Marginal patella tripartita. The two sinall fmgnients we1.e 
reniored. The one fragiiieiit, of the size of a hazelnut, on one side 
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showed a 1.1 centrinietre long, polished, firiiily elastic facet 
(probably cartilage). On one side this is delimited by a sligthly 
walled border continuing in a soft tissue attached as a fold to 
one of the lateral facets. The four irregular reniainiiig facets 
appear to consist of solid apongious bone. JIicroscopically the 

Fig.  28. 
Case Frank. 

at.ticzilar cartilage i s  ~ Z L S S ~  (ind f ibrous.  The arrangeiiient of the 

limitation. The bone contains, fibrous marrow. 
Diagnosis: Ostcitis fibrosa. Degenevative changes of the car- 

tilage. (ZCre!/berg). The other fragment showed an irregular 
cartilaginous area, up to two inilliinetres in width. Microscopic- 
ally normal osseous tissue and normal fatty marrow are  seen in 
the greater part of the specimen. Against the thickest par t  of 
the cartilage the medullarx spaces are changed into connective 
tissue rich in cells. Blood pigment is seen here, greatly fago- 
cytized by cells, and further some large giant cells with the 
centres arranged in clusters surrouuded by protoplasin. Sur- 

cartilaginous cells is irregular, as also the osteo- cartila,' nlllous 
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rounding these medullai*y spaces are deposits of neoplastic os- 
seous tissue beneath roms of osteoblasts. The part of the cartilage 
facing the osseous tissue is calcified here. A similar picture is 
presented by the osseous tissue and medullary space against the 
side where the cartilage is thinner. The cartilage in this area 

Fig.  29. 
Case Karl. 

is partly denuded, so that one gets a picture of thick fibres 
instead of the honiogeneously hyaline one. No cysts, clefts or 
zones of demarcation are observed. 

Diagnosis: The picture is interpreted as a reactioii against 
an old trauma (siiriulating ostc i t is  fibrosa) with no definite 
picture of osteochondritis dissecans. (Hat-bitz.) 

Case 2, Karl, 22 ycars of age. 

Marginal patella bipartita. RIacroscopically a defect was seeu 
in the cartilage. Microscopically considerable frayitig of the 
cartilage superficially with mottled staiuiiig and partly gross 
defect downwards against the osseous tissue, which is nori~mlly 
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syongioua, poor in cells and with a fatty marrow poor iii cells. 
In a small limited space corresponding to a cartilage defect, 
there is some abundance of cells in the marrow with cleuclopiiaent 
of fibiilar tissue. 

Diagiioais: Degcizerwtiz;c changes. Greatl!j limited oslcitis 
fibrosa. (Kreyberg . )  

Fig. SO. 
Case Arne. 

Case 3 ,  Alt*ne, 29 ycars  of ayc. 
Synovitis geiius tuberculosa + tuberculosis renum. Artlirot- 

oiriy : ;\larginal patella bipartita. Tlie entire patellar car- 
tilage, n-hicli was suaroiinded by the Iiypertropliic spovia l  
menilwane as a wall, was coiisiclcrably softened. The lower 
fourth was separated by a horizontal line froin the renia- 
inder. The cartilage was consitlerahly atteniiatecl. No cracks 
or  defects were noticed in the cartilage. The upper lateral 
corner, howeyer, wax delimited froin tlie remaining part  by 
a small furrow, which distinctly demarcated the boiindary 
against the upper lateral fragment. The facet agwiitst tlw ptrtclla 
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was  covered by cartilage. Microscopy of the fragment, of the 
size of a nut  kernel, revealed some necrosis of the  O S B ~ O U S  tissue, 
and in  some areas degenerative changes. The greater part  of 
the  osseous tissue, however, i s  well preserved, though with spar- 
ing osteoblastic seam. Further, fibrous tissue is seen, which i s  
rather poor in  cells and without inflammatory reaction. 

Diagnosis: Osseous tissue with regressive chatzges. ‘LhIicros- 
copy of the cartilage with appendant chips of bone, denionstrates 
a gradual transition from bone to cartilage. The cartilage has 
some few cartilaginous capsules with cells. The greater par t  of 
the cartilage itself is frayed, extremely fibular. The small pieces 
of bone attached to the cartilage show fairly normal structure. 

Diagnosis: Chondromalacia of the  patellar cartilage. Nicros- 
copy of the syiiovial membrane demonstrated tuberculosis.” The 
chondromalacia of the patella discovered in  this case has to be 
looked upon a s  a secondary result of the chronic synovitis 
present, which had no connection with the patellar partition. 
Compare with the case of Blwnensaat.  It is of interest, however, 
to establish the fact that  this partition also involved the joint 
cartilage proper. 

Case 4, Rolv, 17 yeavs of age. 
Marginal patella bipartita. The niacroscopical examination 

of the removed fragment, the size of an almond, showed that  it 
had % slightly irregular, concave side, possibly cartilaginous, 
and a fairly straight side, irregular, ragged, the opposite side 
convex, irregular, and the fourth side fIat, irregular. Microscopj: 
Longitudinal section reveals that the entire surface is covered 
by a consecutive layer of fibrous cartilage, which gradually turns 
into a vascnlar, fibrous perichondrium. The osteo-cartila,‘ ainous 
limitation is somewhat irregular. The centre is occupied by bone 
spicules which are more slender towards the centre tliau in  the 
periphery. Some of the bone spicules are unrloztbtedly necrotic. 
There is no osteoblast Beam, and neither is there any distinct 
signs of osteoclasts in the central areas. Only those re,‘ uions 
which are in  contact with the cartilage sliow indications of 
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growth of the osseous tissue. The space between the bone spicules 
is  occupied by vascular fattx marrow, very poor in cells. Trans- 
verse section of the specimen. 

Diagnosis: Osseous tissue wi th  regressive chauges. Aseptic 
necrosis. (K~c .ybc . rg ) .  

Fig. 91. 
Case Rolv. 

Case 5, A h ,  18 years of age. 
Apical patella bipartita. Explorative artlirotomy on suspicion 

of tuberculosis of the synovial membrane. During the interven- 
tion the apical patellar fragment was also chiselled off. The 
histological exaniinatioii excluded tuberculosis. The following 
was stated regarding the patella :-“~~icroscopically areas are 
found with gradual transition between fibrous connective tis- 
sue and fibrous cartilage, which again shows irregular ossifica- 
tion. Other pieces present irregnlar, partly degenerated hyaline 
cartilage and irregularly calcified bone with fibrous marrow. 
Other pieces of bone again show normal conditions. 

Diagnosis: Bone and cartilage wi th  degenerntive changes. 
Fibrous marrow and iwegtclar ossification. 
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Case 6, Kjellaug, 15% years of age. 
Patella bipartita propter fracturam. As the knee constantly 

troubled the patient, the lateral smaller fragment was removed 
after a lapse of one and three-qiiarter years. One long side ap- 
pears to he coated with irregular cartilage, which rather abruptly 

Fig.  8% 
Case Alv. 

gives room to irregular osseous tissue approximately in the 
middle part. This osseous tissue continues in a fracture surface 
on the one long side. Microscopically the transverse section of 
the patellar fragment demonstrates osseous tissue which is 
necrotic and partly atrophic in the central part. The medullary 
spaces are filled with fatty tissue and blood vessels. Otherwise 
the osseous tissue is extremely poor in cells. It is surrounded by 
irregular cartilage and fibrous connective tissue with no marked 
reactionary changes, and is poor in cells. Longitudinal sectiou 
from the cartilage-coated border shows corresponding changes, 
irregular cartilage and bone necrosis. There are, however, some 
distended vessels in the border zoue, In  other regions the medul- 
lary spaces are fibrous. I n  some places regenerated cartilage 
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is  found, and in these regions it appears as if a certain enchon- 
drous ossification niay occur. S o  regular callus formation is 
obsetw'd, ant1 proliferative processes are  very rare  on the whole. 

Dingnosis: Bone necrosis with  some resorption a ~ l  fibrosis. 
Loose lwptions of' the fragiiieiit clisclocrd irregular cartilage with 
clegenemtive changes. 

F i g .  33. 
( 'a se K jell :I 11 g. 

S V I I  

IYlieii evaliiating the results referred here of the histological 
esaininations in patella partita, one has to differentiate between 
those esaininatioiis which have been car*i*ied out  in post-inor-tena 
specimeirs froni individuals regarding whom no information is 
available that s p p t o n i s  from the knees have ever occurred, ancl 
those examinations which have been rnacle subsequent to oper- 
ative removal of the patella in patients with clinical symptoms 
from the knee. Under the first category fall examinations of 
speciinens froin ten patients (Nieirrens 1, Sc*hurr 9 ) .  In all of these 
cases it is stated that the histological esainination of the frag- 
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ments showed noruial osseoiis structure. This also applied to  the 
marrow tissue. It was maintained with regard to Sci~acr*’s cases, 
however, which were dealt with collectively, that  it iiiight be 
observed in the peripheral parts of the fraginent, bordering on the 
partition between the fragments, tha t  “the fatty marrow was 
changed gradually more and inore into fibrous marrow”. iis par- 
ticularly emphasized by Sieitzens, no indication \\-as found of ne- 
crosis, dissecting processes or inflariimator3 changes in the bone. 
The histological exaiiiinatioii of the partition between the frag- 
ments shows that  a iiornial cartilage centre has been replaced by 
degenerated tissue-fibrous cartilage, coniiective tissue, partly 
cystically degenerated, partly with calcification deposits, in 
other words a junctionally inferior tis,uue, which yields to the 
daily mechanical strain, and thus prevents the normal fusion 
of the multiple patellar centres of ossification. 

The other categoisy coiisists of the cases treated operatively, 
a total of fourteen, of Odermatt, Sornnaer; fJieinens, Blumensaat, 
Slciic6iack (2  cases), W c i l  a d  Rarthels, Scliner, and the six 
cases of the writer. The histological findings in several of these 
cases have been sketched quite briefly (Odermatt, Sieiiaeias, Blu- 
rtLetbsaat, fJkiivanck, Schaer) . I n  the case of Siemens no mention 
is made of microscopy of the actual fragmeut removed, only that 
the patellar cartilage macroscopically was virtually normal. It 
is  the partition which has been the subject of a searching in- 
vestigation. Odermatt found osseous islands in the middle of the 
cartilage surrounded by hyaline cartilage and connective tissue 
poor in  cells-a picture of absent ossification. I n  the case of 
Blumensaat the osseous tissue appears to have been noimal ex- 
cept for one area, in which degenerative changes were found with 
transition into osteoid tissue and new formation of bone spicules. 
The description-also liere quite brief-of the histological find- 
ings in the two cases of Skriranck, is to the effect that  the os- 
seous tissue was normal, while Tl7ciZ ctnd Bcrrthels in their case 
found necrotizing and proliferative processes simulating those 
found in  an aseptic osscous necrosis. Contrary to these authors 
Sommer in the case examined by him gives a detailed description 
of the histological findings. Also in his case the osseous tissue 
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in the major par t  of the specimen was found to be normal, 
though not in the areas bordering on the partition, in which 
degenerative changes were present. Summarizing the result of 
the histological examinations in the eight cases of these authors, 
it appears that i t  is primarily the changes in the tissue in the 
actual parti t ion between the fragments which come into ques- 
tion. Apart from the case of Odermatt, in which the changes 
were interpreted as depending on absent ossification, the chan- 
ges in the partition in the other cases, dealing with this question, 
were of degenerative, regressive nature. Sonzmer and Siemens 
interpreted them as pseuclarthi-osis, and Schaer as those changes 
found in the presence of an open epiphyseal line. The changes 
in the osseous tissue of the actual fragment receded in practically 
speaking all of the cases-partly the osseous tissue was normal, 
partly changes were present only in the area bordering on the 
partition. In these cases also the tissue changes were of degener- 
ative and regressive nature. I n  one case ( that  of W e i l  and Bar- 
thels) necrosis of the bone was found, and in one case indica- 
tions were found of new formation of bone spicules in the ap- 
parently normal osseous tissue (Blumensaat) . 

When looking a t  the histological examinations in the author’s 
six cases, the same findings a re  made : degenerative, regressive 
changes, of the osseous tissue as well  as of the cartilage. While 
this latter showed changes in all the cases, in some cases great 
par ts  of the OSS~OUS tissue might be normally structured. These 
degenerative changes most frequently had the character of a 
fibrosis. I n  some cases (Frank and Karl) this was so pronounced 
that  the histological diagnosis was simply osteitis j ibrosa- 
although in the latter case in a limited area only. In a couple 
of cases necrosis was found of the bone spicules (aseptic necro- 
sis), partly more localized, partly more widespread (Kjellaug- 
fractura patellae). As mentioned before, the chondromatosis 
patellae found in the case, in which a tuberculous lesion of the 
knee joint was present, must primarily be regarded as a se- 
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condary process in causal relation to the tuberculous synovitis 
present. The fraying of the patellar cartilage found in the case 
Karl  must also be interpreted as a chondromalacia, in this case 
caused by an unspecific synovitis. Refer to the recurring hydrops. 
-All of these changes-those of degeneratire nature as  well a s  
those indicating the cellular activity of development of fibrous 
marrow-have to be regarded as reactionary processes by some 
harmful insult, such as an  infection or a trauma, arterioscler- 
osis or  the like. Infection may be safely counted out, as  i n  no 
case have inflammatory changes been disclosed. I n  the specimens 
taken from individuals of senile age, as for example in  the case 
of Siemens, an arteriosclerosis cannot be excluded. In all the 
cases, however, in which clinical syinptoms have been present- 
and it is these which have formed the indications for the 
operative interventions-it is most natural  to seek the cause in 
some traumatic insult. Perusing the case histories, it is observed 
that  in  all the cases-except tha t  of Xoinnaer-a trauma is 
present in the past histolay. This also applies to a couple of the 
cases of the author (Rolv, Kjellaug). I n  the remaining cases- 
the case Arne excepted, in which a tuberculous synovitis was 
present-the knee appears to  have been exposed to  chronic 
traunzatism. It has to  be considered perfectly possible that  an 
acute such-one single trauma-may prevent a divided patella 
from fusing by causing a distraction of the fragment. I n  my 
opinion it cannot either be denied that  this may happen also 
in a chronic trauma. And it can hardly be repudiated here, that  
the bony ridge on the anterior facet of the femur, as mentioned 
by Sominer, may cause chvonic traumatisin of the par t  of the 
patella lying immediately opposite. I n  the presence of a margin- 
ally divided patella this region must be regarded as particularly 
vulnerable, a s  a distraction may occur in the partition here. I n  
the same manner an apically divided patella per se may be re- 
garded as more vulnerable to  a chronic as well as to an acute 
trauma-and reasonably not the least to those which may have 
a stretching effect on the partition between the two fragments, 
whether it may be a trauma with a n  acute effect such as hyper- 
flexion, or a more chronic one, even within the limits of the 
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normal, such as sport. It is all the more reasonable to suppose 
that  a trauma which must be assumed to have a stretching- 
“distracting”-effect on a patellar partition which is already 
present, might be likely to produce changes in the patellar tis- 
sue, when one bears in mind that  during his experimental rese- 
arches W .  Miille?. sncceeded in producing degenerative changes 
corresponding to  those found in  a pseudarthrosis in a before- 
hand entirely normal patella. The investigations of Nommer 
have demonstrated that  the degenerative changes in the actual 
partition may directly iiivade the osseous tissue. By being ex- 
posed to a traumatic iusult a beforehand functionally inferior 
patella may thus become still more inferior and may cause 
clinical symptoms from the knee, primarily due to irritation of 
the synovial membrane. On the other hand it is also conceivable 
in my opinion that  just as a primary synovitis may produce 
seconclary changes in the patellar cartilage in the form of chon- 
dromalacia, it ?nay also lead t o  purely degenerative changes in 
the patellar partition with restiltant clinical symptoms. trau- 
matic insult ,  thprvfore, should not aluxcys be necessary in order 
to  produce such degenerative changes in a patella partita. This 
is also corroborated by the clinical experience. I n  the same way 
as it must be permitted to suppose that  a patella parti ta may 
occasion a syuovitis of the knee, one may thus also be justified 
in assuming that  a synovitis naay be the cause of a patella 
parti ta giving clinical syrnptonas. I n  this manner a trauma may 
also be imagined to produce symptoms via a synovitis in  a latent 
patella partita. The fact of the identical histological picture not 
always being present from one case to  the other, although 
always within the scope of the regressive changes, finds its per- 
fectly natural  explanation in a series of conditions no doubt 
appertaiuing with regard to the mode in which the organism 
reacts to the insult in question. I n  the first place the nature 
of the insult-traumatic or non-traumatic-has to be considered. 
Further, in the case of trauma its extent and nature, direct 
trauma against the patella or a distracting violence. Further, 
and not least, individual aifferentiation, not only such as the 
age and sex of the patient-thus it has been observed that males 
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are in preponderant majority as  against females-but certainly 
also the individual difference with which hunians react against 
traumatic insults ( P a y r ) .  Neither in the pathogenesis and eti- 
ology of this lesion are we able to overlook the factors of con- 
stitutional nature, which play such an important r81e in the 
cases of aseptic osseous necrosis. I n  these also one has to regard 
the histological changes under the viewpoint of a reaction on 
the part of the tissue towards insults of different varieties, surely 
here also primarily of traumatic nature. Though the histological 
picture of these osseous necroses is much more synonymous and 
uniform than in patella partita, variations may also be found 
in these. It is of particular interest in this respect that  several 
authors, Gustav Riedel and Konjetsy, when examining specimens 
from Legg-Calve-Perthes disease apart  from necrosis also found 
pronounced fibrous reformation of the medullary tissue, with 
abundant giant cells, a picture in perfect accord with that found 
in osteitis fibrosa, as  was found also in two of my cases of mar- 
ginal patella partita. In  the aseptic osseous necroses, however, 
the normal procedure is that  regeneration occurs of the necrotic 
bone by substitutioii from tlie surrounding periosteum. I n  pa- 
tella pztrtita, on the other hand, practically no signs exist of 
regenerative processes. The cause of this, no doubt, must be 
looked for in the fact that  the nutritional conditions of the 
patella, a s  the sesanioid bone it is-and particularly in the 
fragment OP fragments separated from the patella proper-are 
far more unfavourable than in the epiphyses and small spongious 
bones, which may be tlie seat of a n  aseptic necrosis. The com- 
pletely absent forniation of callus approximately two years after 
a fracture of the patella as  found in  the case Kjellaug, in w-hich 
proliferating processes on the whole were very scarce, must 
surely be ascribed to absent regeneration due to poor nutrition. 
In my opinion this niay have another causative factor in the 
case of the patella. We are aware that the aseptic necrosis in 
the first place involves epiphyses and spongious bone in the 
lower limbs. Excluding all other localizations the upper epiphy- 
sis of the femur is the site of predilection, thus osseous tissue 
which in its physiological avtirity has to be exposed to the pres- 

8 Acta orthopaedica. Vol. XIII, 1-3. 
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sure of weight-bearing, and such only. It is another matter with 
the patella. As will be explained in detail subsequently, the pa- 
tella during tlie movements in the knee is exposed not only to a 
compressioii against the femoral condyles, but simultaneously 
also to a distraction in longitudinal direction. I n  other words, 
tlie patella during the performance of its functioiial duties is 
exposed to double fire. It must be reasonable to assume, tha t  
this ia  an injured patella-whether the injury has been sustained 
traumatically or through a congenital anomaly-may be able 
to prevent regeneration of degenerated tissue, and in particular 
degree when it is a case of regeneration in  a traiisverse partition. 

Summing up the results of the histological examinations of 
the fragments in a patella partita, they are  found to be of de- 
generative riatzwe. Further i t  appears to  be perfectly justified 
to assume that  they are seconclaiy after sinzilar. changes in the 
uctunl pnrtition, iiidtcced by irtsrilts of vuriozcs kind, primarily 
b y  tmzcmwtic such. While in the so-called juvenile osteopathy 
necrosis of tlie osseous tissue plays the leading part, this keeps 
more in the background in  patella partita, and to a still greater 
degree this applies to tlie regenerative processes. This does not 
exclude, however, that  the primcoy-the deepest cause of a parti- 
tion of the patella-must be looliecl for in  the same conclitious 
in which the deepest came of the juvenile osteopathy lies, viz. in 
factors of endogeneous nature. As meiitioiiecl previously a nuin- 
her of clinical symptoms speak for this, as  also the X-ray iind- 
ings. Similar to the conditions whicli no doubt exist in the cases 
of juvenile osteopathy depending on an aseptic necrosis, the 
endogeneous factors also in patella parti ta create the required 
tlisposit ion in order that  some exogeneoiis factor, a s  incidental 
cause, rnay produce the histological changes and release the 
clnical symptoms. 

XT’III 

PATELLA PARTITA AND TRAURIATISN 

The question of the r6le played by the trauma in the patho- 
genesis of the patellar partition, in the cases in which a distinct 
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separate trauiiia of the intensity required to cause a patellar 
fracture may be definitely excluded, is not only of theoretical, 
but also-and to a far  greater degree-of practical importance. 
Its exogeneous factor did not appear in earnest in the discus- 
sion of the pathogenesis of patella uiitil the above mentioned 
rsperiniental researches of TV. Vi iZZc~;  in which by ;I protracted 
trauma, having the effect of clistr.nctio)i and p r c w w e ,  he induced 
the formation of IC trctnsecr-sc partition of tlrc patel2n. 
&4 longitudinal partition arisen trauiiiatically is iiiore dif- 

ficult to explain. a s  in the presence of a normal patella a very 
coiisicleiaable direct  trauma niust then take place. When such 
does not exist, it must be assumed either that  the patella has 
beforehand been functionally inferior, as for exaniple due to the 
presence of a partition, manifest 01’ not. Refer to Z i o e r f s  hypo- 
thesis iiieiitionecl below. It is however still more difficult to es- 
plain a tmiimatic genesis in the marginal form of patella par- 
tita, in which there is an obliqzte par t i t ion  in the upper outer 
quaclrant with its eiitirrly typical course from case to case. S~uch 
regular coiirse in tlie iilential localization may be possible only 
in the presence of increased functional sti.aiii in the period of 
ossification. (I’aas). Assistance in  the explanation of this rela- 
tion is reiicleretl by the iiivestigations carried out by Pay,; 011 

“tlas Patellarspiel” and its importance to the patliology of the 
knee joint. IIe has cleiiionstratecl that  the patella, when the knee 
is flexed and exteiirled, does not only move in sagittal directioii 
in its sliding course on the femoral condyle. but also outwards 
in a laterally milvex arch hecanse of tlie oblique course of the 
extensor telldolls and the patellai- ligaments. A certain phy- 
siological hindrance meets this movement, however, clue to the 
steeply ascending facet of tlie lateral femoral condyle, which 
is considerably higher than the medial one. As mentioned pre- 
viously LSOU~ me/ -  has looked upon these aiiatoniical conditions, 
mid particularly the sharp edge which forms the upward and 
lateral liiiiitation of the outer femoral condyle, and thus prevents 
the patella from slipping outwards, a s  genetically iiiterrelated 
with marginal patella parti ta as i t  is just the outer upper 
quaclraiit which cluriiig the inovements of tlie patella comes into 
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collision with the sharp edge. This virtually represents a traum- 
atic insult, which may be imagined to prevent the ossification 
of a partition existing beforehand in the outer upper patellar 
quadrant. 

I n  1920 Reinbold (Switzerland) records two cases in young 
men, who both had been exposed to a direct trauma against the 
anterior facet of the one knee with resulting clinical symptoms 
(slight tenderness, pain, limitation of motion, swelling, and in 
the one case also slight hydrops). X-ray examination showed 
bilateral patella partita, which the author assumed to be a con- 
stitutional anomaly, interpreting the clinical symptoms a s  the 
consequence of a “fracture parcellaire”. The connection between 
the fragments were supposed to represent a “spot of minor re- 
sistance” which predisposes to a separation or chip fmcture- 
even when the traumatism is mild-similar to that  observed in 
epiphyseal separation in  young individuals. Reinbold has 
described here the symptoms which Odermatt  (Switzerland) the 
following year (1921) on the basis of a single case gave the col- 
lective designation distomio patellae due to trauzuatism. Previ- 
ous authors, however with the exception of Reinbold, had de- 
finitely repudiated an interrelation between a patella partita 
and  a lesser trauma. O d e m a t t ,  ou the contrary, was of the opi- 
nion that in cases in which a definite accident had taken place, 
a distorsio patellae would have to be acknowledged and accepted 
by the Public Accident Insurance Board. The first investigator 
to have einphasized the traumatic genesis in patella partita, 
however, is Zwerg, who maintains, in his paper published in 1928 
t ha t  in opposition to the opinion previously ruling, in certain 
cases a trauma niay give rise to a patella bipartita. In the past 
history of four of the cases observed by him a direct trauma 
against the knee was present, although of inconsiderable 
strength. In  the one case, in which the symptoms did not become 
manifest until after the lapse of two years, and then suddenly 
without outside inducement, my opinion is that  it is justified 
to doubt whether the trauma has played any par t  etiologically. 
The clinical symptoms , except in one case (severe pain and 
considerable swelling of the joint), were negligible. As in none 
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of these cases the trauma was presumably of a sufficient in- 
tensity to have caused a fracture in a normal patella, Zwerg 
assumed that  in these cases the patella was less resistant. The 
causal relation here woulcl have to  be looked for in a n  ossifi- 
cation disturbance in multiple centres of ossification. On the 
border between the two zones of ossification the bone does not 
posesses the solidity as  i n  the centre of ossification. This border 
zone, therefore, is a “spot of least resistance”. When a slight 
trauma is sustained the osseous, non-resistant bridge between the 
centres becomes separated, thus presenting the picture of a pa- 
tella bipartita without any direct fracture having occurred. Each 
fragment of bone in a patella bipartita, therefore, will have to 
be regarded as  a centre of ossification. 

Despite this fact, he was of the opinion that  based o n  the 
cases obserred by him i t  cows incorrect cxitegorically to reject an 
interrelatiorb between a trauma uncl patella partita. If the pos- 
sibility is acknowledged, that  through a particular disposition 
this anomaly may be brought about by violence, all the same 
there i s  an essential difference between this  and a fracture, the 
porti t ion i i ~  patella partitw persisting trrzrl iiot fusing as in  (1 

frcrcture. If further the possibility is assumed of a traumatic 
putella parsti f a ,  a unilateral occurrence after a definite trauma 
according to Zircrg, will hare to be ach-tiozcledged ancl accepted 
in certain cases by the Public Accident Insurance Board. I n  
this respect, therefore, Zu-erg concurs with Odermatt. In the 
opinion of Btcety ,  however, the partition is not manifest  on the 
roentgenogram, and is thus entirely hypothetical. It has not been 
possible, therefore, to procure X-ray proof of the correctness of 
the contention of Zwerg, and he is himself fully aware of this. 

The opinion of Oderiiiatt and Z w e r g  that  in certain cases a 
patella partita subsequent to a trauma will have to be acknow- 
ledged and accepted by the Public Accident Insurance Board, is 
shaped by Eichengriin on the basis of a case observed by him, 
a male) 51 years of age, who had for a couple of weeks had symp- 
toms (swelling, hydrops, restricted motion with great tenderness 
of the outer upper patellar bolder) in the one knee, which he 
had injured fifteen months previously in an accident. X-ray 
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examination clenionstratetl patella bipartita. Clinical diagnosis : 
Distorsio pattllae. X-ray examination of tlie other knee showed 
normal patella. 

8ontr)ter. is not able to  rccogiiize the traumatic patella par- 
tita of Z u w g .  He iiiaiiitaiiis that  tlie typical patella partitu is 
never the result of an accident, though such may be assumed, 
of course, to cause an aggtvvatioti of the lesion already present, 
and that  such niay be assumed when cliiiical syniptoiiis occur 
directly or iiitlirectly subseqneiit to a trannia again3t the patella. 

Puns, wlio has paid particular attention to  the cinestion of 
traumatic genesis in  patella partita, claims that  in the presence 
of such lesion disturbances in the ossificatioii clepending on 
developmetit and disposition are of less itllportance than mecha- 
nical functional causes, especially an increased effect of pressure 
of the lateral femoral condyle against tlie upper lateral patellar 
quadrant, acting as  a chronic trauma. Contrary to Z w e t y ,  how- 
ever, Pans holds that wicltiple pt.itnaty ccntrcs of ossification are 
not  unco udit ionnll .I/ ti ecessa ry  t o  ca u se t he  “ trail naat ic 01) 1 iq tie 
pcrrtition”. Pacis iiiteiitioiially avoids calling this a fracture. 
It may arise also in a single centre of ossification. He is of the 
opinion also that a single mild trauiiia against the knee, siich 
as a blow or l~nocl~ ,  is able to came a complete continuous parti- 
tion in tlie upper outer corner of the patella, just because this 
region is frequently the seat of irregular ossification also in 
healthy indivicluals. Tlie osseoiis zone wliich glides over tlie 
sharp bony edge of the lateral femoral coiidyle during the inove- 
meiits in the knee shows a particularly ioenk structwc. Tlie one 
iclentical process thus is the origin of the partition, whether i t  
is caused by delayed ossification of niiiltiple cell tres of ossifica- 
tion or  by a continuous partition in an apparently fused centre. 
Under all circumstances “Abbau uiid Umbau” will occur in tlie 
patellar tissue in tlie process of being or alreacly having been 
ossified. Timimatic or non-trauiiiatic patella parti ta according 
to Pans, therefore, is sukkjeeted to the same regiilar laws. The timi- 
matic partition is always localized to tlie typical place for a con- 
genital marginal partition (Saupe 111) aiicl with the same coiii’se. 

Paas’ own material comprised six cases, which he liacl sub- 
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jected to careful follow-up esaniiiiatioii. I n  three of these cases 
he considered that  a non-trauiiiatic patella parti ta was present, 
while in the other three cases the ideiitical iiiarginal partition 
was regarded as an obliqur fmctzcre iiierely because a trauma 
was present in the past  history, partly with and partly without 
cliiiical syuiptoiiis froiii the joint. The X-ray findings also- 
iiainely extreniely i r iqu lar  borders of the partition, which Paas 
looks upou as an  important differential diagnostic factor in 
favour of a partition of trauniatic origin. The fact that  this idea 
cannot be maintained will be dealt with iu more detail in R 

subsequent chapter. 
Puas co1isidei.s hiiiiself justified in registering forit. different 

eayieties of patrlta pa+-tlta, vix.: 

1. Patella partita vet-a due to citdoycracoiis factors (multiple 
centres), exogeiteous factors (inec1ianic:tl fuiictioiial causes), 
or an interchange between these two factors. 

2. Distorsio patel lae (Oderniatt) . Priiiiary partitioil associ- 
ated with trauma. The primarily present genuine patella 
parti ta is attacked b ~ '  a t~ iostZg sliyht trauma with consequent 
subjective and objective clinical symptoms in the knee. 

3. Trauniatic separatiou or patella traurtzatica. Cause: A cone 
with toeuk stri~ctiii.e i i t  t l ic putella aesocinted w i t h  a tmunaa. 
An osseous fusioii primarily exists, although of meal; struc- 
ture, in \vliich a generally moderate trauma causes complete 
partition, roentgenologically visible. 

4. Obliqzce fvactiwe. Cause: Soriiinl, sol idly  ossified patella as- 
sociated with a sewre trazorra. Esclusively for this causal 
relation a partitioii occurs of the lateral prosinial quadrant. 

It will thus be seen that  a ti-auiiiatic inml t  plays a par t  in  
all  of the three latter forms. The ttwnsition betweerc all foiir 
foiwas, hozoever, is ciatirely f luid.  With regard t o  the relation 
between a traumatic patella parti ta and the Public Accident 
Iiisuraiice Board Poas, with Zwerg, Eicheiagrun, Xotttmei. ancl 
Xientens all agree that  a distortion of the patella must be looked 
upon as a n  exacerbation of a primary anomaly caused by a 
trnumz and xi11 hare to be ackiiowledged, therefore, by the Pub- 
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lic Accident Insurance Board. On the other hand, however, he 
is of the opinion, as opposed to that held by Somnter and Sie- 
mens-but in conformity with that of Zwerg-that a patella 
partita consequent upon a single trauma must be considered to  
be very possible. He is further agreeable with Zwerg that  all 
roentgenologically obscure cases and the syniptoms occurring 
in connection herewith, will have to be acknowledged when a 
definite trauma (hemarthrosis) can be traced in the past hi- 
story. 

Siemens entirely rejects as being the result of accident cases 
of patella partita of types I1 and 111, which a re  discovered in- 
cidentally or subsequent to a slight trauma, and all the more 
decidedly when control examination shows that the partition is 
bilateral. Siemens contrary to PONS, regards all doubtful, uncer- 
tain cases, as for example those in which the lesion is unilateral, 
as varieties of patella partita which should not be accepted as 
the result of an  accident, unless a definite severe trauma has  
been present. On the other hand Siemens would acknowledge a 
traumatic exacerbation of an existing partition, even when it 
is a question of less considerable traumatism. According to the 
opinion of Siemens, namely, the fact caunot be repudiated that  
a divided patella is considerably more vulnerable to trauma than 
a normal one. Muscular atrophy, restricted motion and recur- 
ring hydrops, are all symptoms of a post-traumatic exacerbation, 
symptoms which a re  not caused by the actual partition, but by 
a distortion (distraction) of the patella.-If the hypothesis of 
Zwerg is accepted, that  the traumatic partition due to the divi- 
sion between the two centres of ossification represents a spot of 
minor resistance, such cases will have to be acknowledged. 

According to the observations of Siemens patella partita 
also appears able to dispose to nrthrosis deformans. O n  several 
occasions Siemens, when studying the sagittal X-ray view, has 
observed on the posterior facet of the patella small projecting 
parts which might be considered to be of traumatic origin and 
to be likely to lead to chronic conditions of irritation with re- 
sulting deforming processes. 

With support in eight observed cases Blfmensaat concurs with 
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Zwerg in his opinion that  a traumatic patella parti ta exists, by 
which he means a partition which has  been brought about after 
a single trauma, and pseudarthrosis in  the patella, manifesting 
itself roentgenologically a s  n patella partita. froni which i t  can- 
not be differentiated a t  all, or only with great difficulty, and 
then only by means of a special X-ray view. The clinical picture 
reported by Blumensaat as rather characteristic and correspond- 
ing to  that  described by Zzc-erg, takes the form of a brief cir- 
cumscribed tenderness on pressure and painful motion, frequent- 
ly of the duration of a few days only. Also in more pronounced 
cases a circumscribed swelling is found over the patella. Occa- 
sionally hgdrops is also detected after hemarthrosis. I n  some 
cases pain may recur again after an  interval free of pain from 
a few ~ v e e k s  up to  two years, only after occurrence of a mild 
trauma. Usually no, or only quite negligible, restricted niotion i s  
present. As pointed out also by Blumenscicrt. the syniptoms are  
the iclentical ones, therefore, found in non-traumatic cases of 
patella partita, when an incidental trauma causes stretching and 
separation of the fibrous bridge connection between the patella 
and the fragment or fragments-in other \vords a distraction of 
the patella. Differential diagnosis between such lesion and a 
traumatically divided patella is  possible only when a patella 
parti ta is found in the opposite, non-injured knee. According t o  
the opinion of Blzinbensaat the question as to  whether a fracture 
occurs of the patella or a partition only, merely depends on the 
strength of the violent trauma. Blumcnsunt maintains that  a 
traumatic patella parti ta occurs as an  “insidious fracture” due 
to molecular changes in the partition, which leads to a “Kno- 
chenumbau” in the sense of Looser, caiised by the preriously 
mentioned collision between the upper outer quadrant of the 
patella and the steep outer femoral condyle with i ts  sharply 
projecting bony ridge.-It is thus a niatter of a combination 
between the pathogenetic hypotheses regarding patella parti ta 
advanced by W .  MuZZer and Somnzr?.. An effect of distraction on 
the patella is in the opinion of Blumensant as opposed to tha t  
of Miiller,  not sufficient to cause a traumatic patella paptita. 
The essential part is that  the diwctioit of distraction has been 
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changed to  such air extent tha t  an iiicreased “Kreiselungsbe- 
weguiig” occurs in  the patella. This is still inore augmented in  
cases of static anomalies, particulai31y genua valga, first pointed 
out by Xonmer, later by Paas. 12lio,aeiwaat claims that  with re- 
ference to a great deal of the bilateral cases of patella parti ta 
the presence must still be maintained of multiple embryonal 
centres of ossification, more payticularly because nothing has 
been proved to the contrary. Similarly to the fiiidiiigs in broad, 
persisting lilies of ossification, for example os acetabulum, uni- 
lateral congenital cases must be assumed in patella parti ta also. 
IIe also emphasizes, however, that  up to then no case had been 
recorded in which-when multiple centres of ossification had 
been observed in  atlolesceiice-a persisting and continuous line 
of partition Iiad been found subsequent to the coinpletion of 
the period of ossific a t’ ion. 

The great siniilarity, even leading to coiifusioii, between a 
congeiiital and a traumatic line of partition in the patella, ju- 
stifies the assumption that  a coirfoimiity exists between the 
procedures leacling to the actual partition. Presupposing in  the 
congeiiital as  well as in the traumatic cases a foiwation of 
psendarthrosis-i.efer to the histological findings-a primary 
pseudarthrosis is piaesent in the congenital forms, and a secowd- 
ary pseudarthrosis in the traumatic forms resulting from frac- 
ture. The causal relation in both cases must be looked for  in the 
fact  that  the fragnients are constantly nioving against each 
other due to the nioveiiieiits of the patella. 

If it is acknowledged that some cases of patella parti ta may 
be the result of a single trauma, the clinical picture obtains 
significance to the Public Accident Insurance Board. Definite 
lines of direction shall therefore have to be drawn up for the 
acknowledgment of a traumatic patell a partita. Rlu r i m 2  saat 
makes the following claims to such : 

I. That the process is unilateral. 
11. Detailed proof that  the trauma has involved the diseased 

place. 
111. A characteristic course of disease. 
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As the symptoms according to Blzmensccat liard1~- last more 
than two weeks aiid do not entail essential consequences to the 
occupation, the question of compensation plays a less important 
rdle. Investigations must always be carriecl out as to  whether a 
distraction of the patella is pilesent in bilateral cases on non- 
trauniatic basis with resulting cliiiical syiiiptoiiis-always bear- 
ing in mind, however, that ;L traiiiiia, no doubt, may cause an 
aggravation of the condition. 

LSclmer in his inoiiograph on patella partita has also devotecl 
special mention to the relation to the Public Accident Insimmce 
Eoard. H e  has received the imlwession, just as Nioitetrs,  that a 
knee joint, the patella of which lweseiits partition, reacts coii- 
siderably stroiiger to a traunia than a normal kiiee joint, with 
regard to subjective syniptoiiis a s  \veil as to the objective fin- 
dings. This has  also been aclvaiicecl by otliers, thus already in 
1921 by !7’odcl and IllcCaZZg, later by Dididc, ~S0i)zrdrer; and others. 
Schucr also has found, similar to Rientens, that a partition of 
the patella may occasion tlie development of a r t h r m i s  defot-timiis, 
as in all cases of advaiiced age he discovered the clianges typical 
to arthrosis deforiiiaiis in the patellar cartilage. After the forties 
chondromalacia, osteopathy. “patellite”, were found regulai31y 
in variable degree. In younger indivicluals also, ho~vever, with 
the patellar cartilage entirely intact, he has found traces of 
arthrosis deforiiiaiis in the neighbourhood of the partition by tlie 
histological exaiiiinations. Xcltcrer considers it reasonable, there- 
fore, to assume that a patella thus traumatixecl beforehand, also 
reacts to slight traiiiiiatie insults with subjective coiiiplaiiits. :IS 

observed after iiiajor illjuries to  the osseoiis aucl ligaiiientous 
system. This correlation, therefore, must take an important part 
in the evaluation of the results of a possible traiinia against the 
linee, even of a milder degree. The question then crops up  to 
what extent the accident iiiay be made responsible as “sogeiiaiiii- 
ter Teilunfall fur allfiillige vorliegende Geaclimertleii, oder blei- 
betide Nachteile.” Sciccrtr iwiiits out that  the Swiss accident in- 
surance law contains a 11i1ri~gral1h stating that  compensation for 
an  injury entailing invalidity or death, beconies reduced when this 
is only p r f l y  due to an  accident falling untler the insiirance. He 
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also holds that i t  be proposed that this paragraph should be 
taken into use in cases in which the conviction has been arrived 
a t  after close deliberation of all circumstances, that the results 
of a trauma against a knee joint has been aggravated or the 
cure been delaIed because of the presence of a patella partita. 
siemens maintains, from German quarters-where the accident 
insurance law makes no such provision-that “das Axiom der 
etwaigen neiiteuentscliadiguiig der Patella partita-naturlich 
nur iiii Ginne der \’erschlininieriing und hochstens bis 30 % - 
mochten wir nach kritischen Beurteilung und Sichtung der Falle 
fur  aiiwenduiigsnioglich halten.” Schaer. mentions a case which 
claims particular attention in the correlation between patella 
partita and traumatism. It was a case of a male, 51 years of age, 
who during a jump across a wall more than one metre high, 
suffered intensive pain in the left knee, which had not previously 
presented any niorbid symptoms. Clinically and roentgenolo- 
gically it was revealed that  a piece of the outer upper patellar 
quadrant had beeu separated and was seeu on the X-ray picture 
outside the patellar shadow. It showed a fairly sniooth surface, 
which according to X c h a e ~  indicated the presence of a “chip 
fracture”. After remoral the chip appeared to be entirely covered 
by cartilage-also the surface of seperation towards the patella. 
As mentioned before, the histological examination demonstrated 
the now well-known picture of patella partita. Therefore, it 
appeared that a traumatic separation had taken place in the 
partition between two patellar fragments, in all probability of 
congenital origin. It is all the more reasonable to assume this, 
as the X-ray examination disclosed a similar partition on the 
opposite side. 

With regard to  my own material a probable or definite 
trauma existed in three cases : Case FranlcDiagnos is  : Distrac- 
tion of t?Le patella. Probable causation : Exaggerated sport. Case 
Robv-Diagnosis : Distmctioiz of the patella. Causation : Cons- 
iderable single trauma (luxation of the patella, luxation of the  
knee ?). Hemarthrosis. I n  both these cases a marginal patella 
partita a a s  present in the injured knee, while the opposite knee 
was normal. Case Kjellaug-Diagnosis: Longitudinal fracture 
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of the patella subsequent to a considerable direct trauma against 
the patella. The opposite patella normal. 

Only the secoiid of these three cases was an occupational ac- 
cident, and was accepted by the Public Accident Insurance 
Board. 

Summing up the different opinions which have been advanced 
with reference to patella partita and traumatism, these may 
be distributed into two groups, broadly speaking: The one is 
Odermatt’s distortion of the patella-Sundt’s distractiorb of the 
patella. This presupposes the presence beforehand of a partition 
in the patella. A trauma, therefore, may here only play a part 
as a factor of eaacerbation, in that a distortion or  distraction 
takes place iu the patellar division. That such may take place 
and may even result in entire separation of the one fragment, 
is demonstrated by the case of Schaer’s mentioned just above. 
It is, of course, of no conclusive importance whether the parti- 
tion is unilateral or bilateral, when the diagnosis is distraction 
of the patella after a traumatic insult on one side. 

All the authors mentioned above concur in acknowledging 
a trauma as an  aggracatiny factor in the presence of a pre- 
existing patellar partition. 

The other group comprises those who hold the opinion of 
Zwry’s,  who claims that a trauma, even of mild degree, may 
induce a patella partita in certain eases. 

Looked upon from a correct angle, however, there is hardly 
any essential difference between these two points of view, as 
both presuppose the existence beforehand of a less resistant 
patella due to disturbance of the ossification in multiple centres 
of ossification. As ~uje7.g assumes, however, that  this less resis- 
tance has no causal relation to any partition existing before- 
hand, and demonstrated roentgenologically, his assumption is 
considerably more hypothetical than that of Oclermatt, and can- 
not be proved at all unless by a chance finding of a case of 
post-tranniatic partition in a previously normal patella, demon- 
strated roentgenologically. Still iiiore hypothetical than the trau- 
matic patelta part i ta  of Zwerg is the “oblique fractui*e” ad- 
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vanced by Puus. I n  ins opinion this is  in  reality based on a very 
weak foundation and hardly warrants his enumeration of four 
different types of patellar partition. One lias to agree with 
Sc~mw when he reniaiaks about the hypothesis of Pans, that  it 
is  only f i t  to confuse the ideas. Paas also stresses tlie fact that  
the bouiidaries between his different types are quite fluid. This 
also applies on the whole to the traumatic patella parti ta of 
Ziverg,-recoguizecl by Blunaensaat also, as well as  by Paas. 
I n  m y  opiiiioii the syniptoins in Odeia~ntt’s distortion of the 
patella correspond perfectly with those in traumatic patella 
parti ta (Zwerg)  and the “oblique fracture” (Paas)  respectively. 
Either a picture of disease is present, as emphasized by Xchaer, 
based on an anomaly--a variety-which has becoiiie exacerbated 
by a trauma which has iiiduced clinical symptoms, or  a fracture 
is present. In case of doubt, if the  case is so vague as to exclude 
a decision one way or the other, this weakness-Schaer main- 
tains-should be calnily admitted, and in case of a definite and 
sufficiently great timima having taken place, one should plead 
for a fracture. 

The conception “traumatic patella parti ta” should not be 
aclherecl to. From tlie point of view of medical jurisprudence, 
therefope, it is devoid of any importance in my opinion, whether 
the patella which has been involved in  a trauma, was t he  seat 
beforehand of a lutetht or nzrmifest partition. In  both cases the 
trauma will have to be accepted as an ngyavnt ing factor in  the 
presence of a patella which was previously not normal. As men- 
tioned above, my case riolv was accepted by the Public Accident 
Insurance Board on this basis. The great mobility of the patel- 
lar  fragment in  this case, as  compared with the remainder of 
the patella, and verified by the operation, directly indicated 
that  a distraction liad taken place. I n  addition to this came the 
mottled atrophy gradually demonstrated on the X-ray picture, 
which had to be interpreted as u post- tm~imat ic  osteoporosis 
around the partition. 

Therefore, I shall have to acquiesce in the opinion advocated 
by Odernaatt, Sownzer, Siemens and Schaer with regard to tlie 
correlation between patella parti ta and tranniatism and the 
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evaluation of this problem from the point of view of rrtedical 
jurisprudence. 

As far  as the  differential diagnosis is concerned between 
patella partita and fracture of the patella, dda?ras and Leonhard 
(1035) have compiled the following schematic survey of the four 
chief points of importance in this respect :- 

1. Bilateral occurrence. 
2. The appearance of the borders of the partition. 
3. The localization of the partition. 
4. The clinical symptoms. 
For a long time bilateral occurrence as oppo9ed to unilateral, 

formed the criterium of the existence of a ) ~  anomaly. Pouzel 
thus claims this as late as in 1030. It cannot be upheld, of 
coui-se, after the congenital utailateml oce~~t-~-ctace, and the fre- 
quency of its incidence has been long since established. It may 
still be claimed, however, that  bilateral occiirrence speaks for, 
ul1ilatc1~i\l occurrence not against an  anomaly. I n  cases where 
one finds, after a trauma against the one knee, a partition with 
typical localization for a congenital origin, and of txpical 
shape, and then on the other side makes the identical findings, 
the bilateral occurrence must be conclusive proof, no doubt, of 
the presence of an anomaly. TKO such cases hare recently been 
recorded by Wolfgang Xcliriirlct.. Khen aftel. a trauma. however, 
a partition is disclosed with atypical shape, ant1 011 the other, 
non-traiiiiiatized, knee a partition is foiiiicl with the typical 
localization and shape indicating congenital origin, the bilateral 
occurrence is not, of course, of decisive importance. When a 
trauma has happened to a unilaterally partitioned patella, 
directly or indirectly, a decision will be considerably more dif- 
ficult, of course. It should be emphasized that  the fact of the 
unilateral occurrence is not a t  all conclusive in such cases. My 
case Rolv is an  example of this. Of es.zentia1 iiiiportance in  the 
separate case is the nature and intensi ty  of the trauma together 
with the cliiaical synaptonts. An extensive and considerable 
trauma has to  occur in order to cause a fracture. 

Fracture in all directions of the patella have been described. 
(Adains aizd Leonard.) Not all authors, however, demand the 
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same intensity from a trauma. The well-known stellate fracture, 
which is nearly always associated with rupture of the capsule, 
demands very great violence. This is also the case with the 
purely longitudinal and oblique fractures. For this is further 
required a quite unique trauma, constructable with difficulty, as 
rightly maiiitained by Siemens. This is not necessary, however, in 
a transverse fracture of the patellar apex proper, as  will be ex- 
plained later. 

In addition to  the intensity of the trauma, t he  localization 
of the fracture and the aye of the patient are of diagnostic im- 
portance. With regard to the latter, fracture of the patella in 
children is very uncommon. Diebold, among a material of 1200 
patellar fractures collected during fifteen years, found sixteen 
cases only in patients under fifteen years of age, i.e. 1.33 per 
cent. His own cases included two such only. Ronget in  1929 re- 
ferred two cases of patellar fracture in children, doubtful in 
the one case. Hellmer maintaines that  particularly in the ad- 
vanced stages of the ossification of the patella, roentgenograms 
taken may resemble so much those in fracture of the patella, 
that  a decision may only be arrived a t  after lengthy observation. 
At  any rate, a roentgenogram will have to be taken of the op- 
posite knee for comparison, also because the ossification has 
not proceeded equally far in both knees. 

B6hr (1895) and subsequently Meyer (1906) have demons- 
trated that  border fractures of the patella indubitably exist. It 
is just as indubitable, however, that  in many cases this has been 
a case of a partition. It is obvious that  if subsequent to a trau- 
matic insult to the patella-directy or indirectly-a partition 
is found in the upper outer quadrant, the actual ZocuZkution- 
also because of the fact that a fracture here is on the whole rare 
(Adams and Leonard)--will weigh heavily in favour of an 
anomaly. The conditions are more difficult when it comes to 
the longitudinal partitions. Even though a patella partita of 
this type is rare, the same applies to the longitudinal, sagittal, 
vertical, and frontal fractures. In 1932 the radiologist Jean 
DidiBe reports that  only four cases had been described in the 
literature, not including one described in 1931 by Dufour et  
Mouchet. These latter authors eniphasize that  these sagittal 
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fractures, of which the paraniedial show a greater incidence than 
the niedial, have frequently been overlooked and misconceived, 
because the clinical symptoms are often very vague, as is also 
the case with the X-ray changes, the displacement being either 
slightly pronounced or entirely absent. Such a fracture may be 
perfectly invisible, therefore, in the sagittal view, as in my case 
Kjellaug. If  one wishes to avoid overlooking such a fracture, 
projections will have to be made frequently in the axial and 
oblizque plane. Mouchet recominends that  the knee be photo- 
graphed in the frontal view from behind with the patella against 
the film, the leg rotated slightly outwards, and the patella 
luxated outwards, while Paas in order to  get a clear view of 
the border of the partition in addition to the three planes nien- 
tioned, also recommends the oblique view-direction of the rays 
from behind laterally-anteriorly medially, with the patella 
luxated outwards. The incidence of fracture is great, particular- 
ly in the horizontal partitions, especially the apical ones. Didie'c 
claims that an apical partition up to the age of 12-14 years 
should not be regarded as anything exceptional. I n  adults, on 
the other hand, he considers that  an  apical fragmentation .is 
alzcqts of traumatic nature. In the opiiiioii of Diclie'e only one 
case has been described in the literature, in which an  anomaly 
is dealt with, and that is the case observed by Natvig. The 
author adds to this another case observed by himself. It was 
a female, 40 years of age, with rheumatoid pain in the knees, 
the X-ray examination sliowiiig signs of chronic arthritis with 
exostoses and simultaiieous changes in the patella on both 
sides, as the patellar apex-particularly 011 one side-is separa- 
ted horizontally a t  i*iglit angles. On the other side, where this 
is less pronouiiced, a fragment is separated from the patellar 
apex proper by a thin, though distiiict and clear, partition. This 
fragment has the appearance rather of a pendant to the patella, 
as the actual patellar body on both sides is of equal size. I n  
this case the autlior finds an  anomaly analogous to  that of Nat- 
vig. The extreme opinion of the author is further stressed by 
his explanation of another case reported by him in a paper 
published the preceding year, dealing with a male, 30 years of 
age, who had injured his left Buee by a fall down a flight of 

Acta orthopaedica, Vol. XIII, 1-3. 9 
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stairs. X-ray examination demonstrated that the patellar apex 
was separated from the remainder of the patella by a horizontal, 
clear, quite regular partition, with slightly convex border up- 
wards. At the same time the roentgenogram of the right knee, 
which had never been exposed to  any trauma, revealed a mar- 
ginal patella partita. The author supposes, in spite of this, that 
the apical partition of the left patella is a traumatic fragnLelzta- 
tiolz, and no anomaly, most likely “un decollement epiphysaire” 
caused by rupture, also when complete fusion appeared to have 
taken place. The author looks for support of this assumption 
in the investigations of Mayef. He maintains that  the lower fifth 
of the patella is the apophysis of the inferior patellar ligament, 
and that it is ossified several years later than the remaining 
par t  of the patella, viz. at about the age of 16 and 17-from one 
anterior and one posterior zone. Thus the apex of the patella 
according to Didiee forms “une r6gion sp6ciale de 1’0s individ- 
ua l ide  et  plus ou moins separ6e” a t  any rate during the period 
of ossification, when it must be assumed that  a traumatic frag- 
mentation is closer related to  a “decollement au  cartilage” than 
to a real fracture. This type of fracture is met with most fre- 
quently in young adults and females, and the line of partition 
is always regular with a slightly convex course. I n  more ad- 
vanced age the horizontal fracture is always higher up  in the 
patella. Considerable objections may be raised against Didie‘e’s 
hypothesis, that all apical partitions in the patella with a very 
few exceptions a re  not anomalies, but are  due to traumatic in- 
sult. The first one is that  very often these partitions are quite 
incidental X-ray findings, also in late adult age, and further 
that the partition has this regular form and is delimited by 
regular, distinct borders, as seen in cases of bilateral, non- 
traumatic cases, so tha t  it must be supposed to  be caused by a 
congenital anomaly. Both my cases of apical partition recorded 
in the present paper, which were both unilateral, presented this 
picture. In  the one case, Hjgrdis, the patient had been exposed 
to a trauma against the ofhe.?- knee. As a completely accidental 
X-ray finding the apical partition was found on the patella of 
the non-tmzrmatixed knee. I n  the other case (Alv), a chronic 
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trauma might possibly not be excluded, but certainly an acute 
single trauma. The histological examination of the fragment 
removed showed no changes speaking for a fracture being or 
having been present. Both  of these cases of mine thus speak very 
di&imtJy agahs t  a traumatic causation of the fragmentation. 

An essential objection against the hypothesis of Bidide is 
also that these partitions, which in his opinion occur trauma- 
tically, become permanent. They do  not become fused, and no 
callus is formed. 

It seems possible to maintain the diagnosis in one of the 
two cases of fracture of the patella reported by Ronget, and 
not in the other. It was a case of a boy, 14 years of age, who 
had been exposed to a mild trauma against the knee five months 
previously, which had left slight lameness and slight muscular 
atrophy. X-ray examination demonstrated a typical regular 
apical partitioning with well-defined, not “jagged” borders. 
After the lapse of a further four months, according to the de- 
scription of the author, no new roentgenogram being reproduced 
in the article, no fusion had yet taken place. The partition still 
persisted. It is probable that a bipartite distraction of the patel- 
la has been present, an opinion held also by Xchner in his re- 
ference to this case. 

I n  differential diagnostic respect great significance is at- 
tached to the appearance of the line of partition and the borders. 
It has been claimed always that a regular course of the line of 
partition with smooth borders speak for au anomaly and against 
a fracture. The importance of this differential diagnostic factor 
has been emphasized, among others by Fozwnier in his papers 
from 1922 and 1923. He maintains that the fragment in a patella 
partita is sornetinies smaller, sometimes larger, than the cor- 
responding indentation in the patellar border, and the extent 
never corresponds to that of a fragment caused by a fracture. 
The sharp line of partition (s6che et  nette) , which characterizes 
the fracture line, is not seen in a patella partita. The line of 
partition in patella partita is “comme estomp6e) sans que les 
surfaces en pr6sence aient l’air d’avoir jamais 6th en contact 
plus intime”. This appears to me to be a very apt expression. 

9. 
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“Le bord interne d u  fmgment osseux est rCgulier, e t  non dentel6 
comme pour les fractures.” The author does not, however, at- 
tach any absolute value to  these differences. It is of conclusive 
importance to him whether the partition is bilateral or not. 

As mentioned previously Adanzs arid Leonard also attach 
great differential diagnostic significance to the appearance of 
the borders of the partition. They claim that  while the borders 
in patella partita are smooth and consist of cortical tissue, they 
are  more or  less irregular and jagged in fractures, coniposed of 
porous, spongious tissue. h’ommer, who holds that patella partita 
is never caused by traumatism, states that  the partition in patel- 
la partita is narrow and sharply clrfined. In  fissures, however, 
it is “ausgezogen, langer, sich verjunged”. I n  spite of this, how- 
ever, a decision may be impossible in the presence of a separation 
of the upper outer quadrant, if the fracture shows irregular, 
jagged contour. Bienzcns is of the opinion that  the irregular, 
jagged line of separation in fractures constantly mentioned in 
the literature, is no conclusive evidence. I n  none of his cases was 
anything found to prove a traumatic genesis. Paas  on the con- 
trary attaches ceytain diagnostic iniportance to the appearance 
of the borders of the partition. In  his differential diagnostic, 
schematic compilatiou of four varieties of patellar partition the 
appearance of the borders of the patellar partition plays a part. 
I n  patella partita Vera he finds relatively smooth borders of 
the partitiou and ininor or no displacement. In “distortion of 
the patella”-Ode~*matt-also relatively smooth borders and 
small to moderate displacement. I n  traumatic patella partita 
greatly irregular borders, possibly greater displacement, and in 
the “oblique fracture” greatly irregular borders ( “Zackeubildung 
event. Aussprengiing kleiiier Fragmente” ) . Blumensaat belongs 
to those, however, who take a more sceptical view towards the 
differential diagnostic value of the borders of the partitiou. He 
declares that their shape and course frequently are of no im- 
portance as to whether the partition is of congenital or trauma- 
tic origin. The fact of the matter, namely, is that  a closer in- 
spection of the partition, as permitted by the X-ray views of 
recent times, very frequently rereals an irregular and variable 
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width-it is stated by Bluncensant to vary between oiie half to 
three millinietres. The borders do not present the identical 
thickness and markings of the bone, but irregular rarefactions 
and fine structural changes. It is not always possible, even when 
tlie line of partition has a presumably smooth course, to decide 
from the roentgenogram whether this has occurred through a 
congenital deformity, or by an acquired, non-traumatic parti- 
tioning of two osseous centres present beforehand, or  by a pseud- 
arthrosis, and neither whether it has been caused by a dissect- 
ing process. The explanation of this must be looked for in the 
fact that  i t  is generally here a matter of a f i d  state, in which 
a flattening of the borclers has occurred gradually after “Um- 
bau” and adjustment. Ulunicnsaot, therefore, holds that  no 
absolutelg definite, di f ferent id  diagnostic value can be attrib- 
tited to  the shape ctncl cm(rse of the  line of partition. 

Several authors have riientioned the  absence of callus as a 
factor of clifferential diagnostic importance. In a great deal 
of patellar fractures, however, having caused pseudarthrosis, 
callus is not present-which fact has been pointed out by several 
authors, a s  for example Puas and Blunzensaat. In  other cases 
formation of callus niay be found, however. Thus Pouxet has 
made the diagnosis fracture of the patella exactly due to this 
in a boy, 15 years of age, in spite of the occurrence of the parti- 
tion a t  a place typical for patella partita. A positive f inding of 
callus jot-rnrcfion only is of impor-tonre in diffc?.ential diagnostic 
respect, necer- a nega t iw  orie. 

Wlieu making a perusal of my own cases with regard to the 
question of the roentgenological differential diagnosis between 
patella partita aiicl fracture of the patella, tlie following find- 
ings are  made:- 

In the two cases of apical patella partita, in the one of which 
a fracture could be definitely excluded, and in the other with 
overwhelming probability, X-ray examination in both cases de- 
moilstrated perfectly w p l a r ,  well-defined borders of the parti- 
tion. 

I n  five cases of rnarginal patella partita and in one case in 
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which the partition was a transitional variety between Saupe 
111 and I1 (case Torbjflrn), the following findings were made: 
Regular borders on the whole were found in this latter case as 
well as in three others. I n  these four cases the patella partita 
was an incidental finding: in one, case Ole, associated with 
general chondro-osteopathy, in one, case Torbj@n, associated 
with bilateral Osgood-Mchlatter disease, and in one, case Arne, 
associated with tuberculosis of the knee, while in the fourth, 
case Rolv, a traumatic distraction of the patella was undoubted- 
ly  present. In the remaining two cases, however, Frank-with 
indubitable presence of a traumatic distraction of the patella- 
as also in the case Karl, in which the same was probably the 
case, the borders were somewhat irregular and jagged, partic- 
ularly in the latter case. In the first of the two cases a typica2 
patella tripartita with two regularly delimited fragments was 
present. In  the latter case the fragment was distinctly smaller 
than the corresponding defect in the patella. Both of these cir- 
cumstances speak strongly against a fracture. 

In  the four marginal cases, as also in the one apical one, in 
which histological examination was carried out of the removed 
fragment, no sign was disclosed of callus formation having taken 
place. I n  the case Kjellaug, in which clinical examination de- 
finitely indicated fracture, the diagnosis was entirely verified 
by the X-ray findings, the frontal view revealing a gaping, wed- 
ge-shaped longitudinal partition, tapering downwards, the great- 
est diastasis between the fragments being eight millimetres. The 
borders of the partition here were considerably irregular, partly 
torn. In  spite of the fact that three-quarters of a year had 
elapsed since the trauma, neither in this case was there any 
indication of formation of callus, roentgenoZogically or by the 
histological examination. 

The borders in one of niy cases appeared more irregular in 
oblique view. As this was a non-traumatic case, however, no 
differential diagnostic significance may be attached to it. In 
four of the marginal cases, more particularly in three of them, 
the sagittal view provided a picture which bore a perfect 
resemblance to that found in an osteochondritis dissecans. 
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It is of particular importance from a differential diagnostic 
point of view that  in two of iny cases the marginal fragment 
was considerably smaller than the corresponding defect in the 
patellar borders. As mentioned before, in a third case a patella 
tripartia was present with two-the one oval, the other spherical 
-fragments. 

Direct traumatic violence against the patella had not occur- 
red in any of my cases whether of marginal or apical partition. 

Apart from one of the two marginal cases (case Karl) ,  in 
which the border of the partition must be stated to  be consid- 
erably irregular, almost lacerated, despite the fact that no direct 
trauma had occurred, no more than any probable indirect one, 
against the patella, it may be said that, broadly speaking, my 
cases prove the saying of Grashey (1928) : “Die Trennungslinien 
(bei p.p.) sind fur Bruchspalten zu schon, zu ebenmassig.” 

The study of my own cases as well as those described in the 
literature, has convinced me that Xchaer is right, when he main- 
tains-in opposition to Paas-that the X-ray diagnosis between 
patella partita on the one hand and fracture of the patella on 
the other, is in reality fairly easy. Some cases may remain, how- 
ever, in which a detailed history of disease, the clinical course, 
and subsequent follow-up examination, a re  required to elucidate 
the matter. When marked clinical symptoms are found conse- 
quent upon a severe direct trauma: intensive pain and tender- 
ness, extreme swelling with hemarthrosis, restricted motion, 
disorganization of the patella due to displacement of the frag- 
ment, possibly also crepitation, the X-ray findings will only 
serve to verify the clinically established diagnosis of fracture. 
The situation is considerably more vague, when it is a matter 
of an  indirect trauma, such as hyperflexion or  luxation of the 
patella, or a less important trauma with consequently much less 
marked clinical symptoms. If in such cases the X-ray esamina- 
tion should reveal a patellar partition with the localization and 
course typical to a congenital patella partita, a fracture is so 
far from being definite that, on the contrary, a distraction (dis- 
tortion) of the patella uiust be regarded as probable, even if a 
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heniartlirosis is pi'esent, a s  in my case Rol,v, o r  the borders of 
the partition would be irregular a s  in my case Karl. I n  my 
opinion a distraction would be quite definitely established in 
such cases if the patellar fragment appears to be decidedly 
smaller than the corresponding defect in the borders of the 
patella. This also applies to the cases in which a patella tri- 
partita or multipartita is present with well-marked limitation, 
and a severe direct trauma against the patella may be excluded. 

SUMMARY 

Patella partita was first described by the Russian anatomist 
Gruber (1883). The first roentgenological case was observed by 
the Norwegian orthopedist Reinhardt Nutwig (1901). Up to 1940 
approximately 150 cases were found to be mentioned in the lit- 
erature. Of the three different types of patella partita distribut- 
ed into groups by Saupe in 1'321, type IIT-the marginal parti- 
tion-in the upper lateral patellar quadrant, has predominating 
incidence. Next comes type I-the apical transverse partition. 
Only nine cases have been recorded of type II-the longitudinal 
partition, and only five cases in all of type IV-the sagittal 
partition, double patella-referred by Huenisch in 1926. The 
incidence of the anomaly, which is given with greatly varying 
figures by the investigators, is sure to be considerably greater 
than generally supposed. While it was previously assumed that  
the incidence of the bilateral cases was predominatingly the 
greatest, niy investigations clemonstrate that the uniZaternZ cases 
are the most frequent-at an approximate ratio to the bilateral 
cases of 4 :3. The anomaly attacks niales with considerably 
greater incidence than females, according to my investigations 
a t  a ratio of approximately 9: l .  The right side appears some- 
what more frequently involved than the left. 

The deeper cause of the patella partita must be sought in 
eiadogeneozts factors. Gruber supposed the aiionialy to  be of 
congenital nature, being due to abnormal multiple patellar cen- 
tres of ossification. Llellrner in his X-ray studies (19:35), how- 
ever, has clenionstratetl that  in  half the cases the patella has 
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several primary centres of ossification. According to  this, there- 
fore, it is reasonable to suppose that  the anomaly is caused by 
the absence of fusion in a nol-rnal patella with multiple primary 
centres of ossification, in other words a disturbance in the ossi- 
fication. The great majority of writers agree with this assuuip- 
tion. FEeischner (19%) has maintained, however, that  patella 
partita must be looked upon as a juvenile osteopathy resembling 
the Osgood-Schlatter disease and similar lesions appertaining 
to adolescence, and he fiuds support for his opinion in the 
coincidence between patella parti ta and the Osgood-Schlatter 
disease which he discovered in one and the same patient. It 
must be considered highly doubtful, however, whether a n  Os- 
good-Schlatter disease was actually present in this case. Several 
other authors, however, have established such coincidence with 
certainty, among others the w-riter in a case of nnilateral patella 
parti ta marginalis and bilateral Osgood-Schlatter. These cases, 
as also the fact tha t  in souie cases-thus also in one reported 
by the author-the patella parti ta appears as a link in a general 
congenital chondro-osteopathy support the opinion advocated 
by E’leischner. The author, however, considers no principal op- 
position to exist between the opinion of Grtcber- of patella parti ta 
as a disturbance in ossification in  a patella with multiple 
primary centres of ossification, and the coiiteiition of Fleischner 
that  the patella parti ta is related to  the juvenile osteopathies. 
A series of clinical symptonis speak defiriitely against the deeper 
cause of patella parti ta as well as of the juvenile osteopathy 
having to  be looked for in  endogeneous factors of constitutional 
nature. Broadly speaking, the 1 L i s t o ~ ~ g i ~ a  1 examinations carried 
out in the author’s cases support the asszonption of the possible 
presence of a n  aseptic necrosis in patella pnrtita. For  this refer 
to the text.- In the literature some patellar lesions are de- 
sciibed, partly designated as “Osteopathia patellae”-“Osteo- 
chondritis patellae”-“Apophysitis pa te l lae”-or  as  “Kohler’s 
disease of the patella”-and finally as “patellite post-traunia- 
tique” or “patellite de croissance”. Pickhan and Helliner have 
claimed that  these a re  X-my changes within the limit of the 
normal ossification. The author has demoiistrated that  this may 
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be the case by histological examination in two-three cases. 
This does not signify, however, that it is always the case. After 
a critical analysis of the cases recorded in the literature under 
the said designations, the author has arrived at the conclusion 
that  it is not justified categorically to deny the presence of an 
infantile p a t e l l w  osteopathy. On the contrary he rather con- 
siders it to be highly probable, namely in cases where clinical 
symptoms exist, and particularly when the changes-and there- 
fore the lesion-are unilaterat. This also applies at any rate to  
some of the cases designated a s  the Sven Johansson-sinding- 
Larsen disease. The author reports a case which he had the 
opportunity of observing before he was aware of the works of 
these two authors, in which the X-ray changes tallied perfectly 
with those seen in the Johansson-Sinding-Larsen disease, 
which, however, were undoubtedly caused by a post-traumatic 
malacia of the patellar apex. The X-ray changes in a patellar 
ostopathy or in the Johansson-Sinding-Larsen disease, however, 
have nothing whatever to do with those found in a patella 
partita. 

The anomaly patella partita a s  such, produces no clinical 
symptoms. If such are present, they depend either on a chance 
coincidence with some lesion of the  knee-such as a chronic 
synovitis, chondromalacia patellae, or tuberculosis-of which 
the author has referred examples-or they are due to a distor- 
tion of t he  patella (Odermatt)  or  a distraction of t he  patetla 
(the author) brought about by an  acute or chronic trauma. 

At most the clinical diagnosis may be a tentative one (pos- 
sible marked tenderness over the upper lateral patellar quadrant 
o r  apex-possibly palpable partition over the patella.) To all 
intents and purposes the diagnosis is a pure X-ray diagnosis. 
Frequently oblique and axial views have to be made in  addition 
to the frontal and sagittal views. 

The differential diagnostic factor of predominating im- 
portance is osteochondritis dissecans patellae, towards which, 
however, the X-ray diagnosis may also fail entirely. (Refer to  
several of the cases of the author). 

In the first instance the treatment is always conservative. 
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When this has not succeeded, the author has removed one (or 
more) small patellar fragments, with excellent result. 

The author refers and discusses in detail five cases of patella 
partita on definitely congenital basis, which he has had occasion 
himself to observe, operate upon and examine Iiistologically, 
four of which marginal patella partita, and one apical patella 
partita. I n  addition to  these comes one case of patella partita 
on purely traumatic basis (inveterate patellar fracture), which 
has also been examined histologically. I n  this connectiou a re- 
view is made of all cases of patella partita, operated on and 
examined histologically, which have previously been recorded 
in the literature, a number of no more than 7 - seven~as r s ,  
however. I n  addition come ten unprepared specimeus examined 
histologically. I n  the entire literature thus are found twelve 
cases only of operatively treated and histologically examined 
cases of congenital patella partita, five of which are  found in 
my material. I n  several of the remaining cases, however, only 
a very brief description is given of the histological findings. It 
appears from the fa r  inore detailed report of this finding in 
my cases, that  it is clegeneratiz-e processes which primarily 
characterize the histological picture, usually in the form of a 
fibrosis, in some cases so pronounced that  the histological diag- 
nosis actually was osfe i t i s  fibt-osa. I n  a couple of cases necrosis 
was demonstrated of the bone struts (aseptic necrosis), partly 
more localized, partly more scattered. 

On the other hand practicallr 110 iiidicatioiis exist of re- 
generative processes in patella partita, as opposed t o  that  which 
is the case in the aseptic necroses. I n  the opinion of the author, 
however, this does not exclude that  the primary, deeper cause 
of patella partita shall have to  be looked for in the identical 
relations as  the primary cause of the aseptic osseous necroses, 
viz. factors of endogeneous nature. Otherwise reference is made 
to the text. 

I n  conclusion a problem of practical importaiice is closely 
discussed, i.e. that  of the correlation between patella partita 
and traumatism. A survey is given of the history of the ques- 
tion, and thereupon mention is made of the differential diagno- 



140 HBLFD.4N SUNDT 

sis, particularly the roentgenological one, between congenital 
patella partita and fracture of the patella. Based on studies 
of the cases in the literature as well as of his own cases, the 
author maintains, in agreement with the other writers who have 
discussed this question, that in certain cases of congenital patel- 
la partita a trauma may produce clinical symptoms which must 
be assumed to depend on a distraction of the  patella (Xundt) 
or distortion of the patella (Oderrnatt) .  From the medico-legal 
point of view, therefore, a trauma in a specified case must be 
regarcled a s  an exacerbating factor in an  anomaly existing 
beforehand. 

Die Patella partita ist zuerst (1883) von dem russischen 
Anatonien Grzcbo. beschrieben worden. Der erste rontgenologi- 
sche Fall wurde von dem norwegischen Orthopaden Reinhai'dt 
Natuig (1901) beobachtet. Bis eum Jahre 1940 liessen sich im 
Schriftum annahernd 150 Falle nachweisen. Von den clrei ver- 
schieclenen Typen, in die Xaupe 1921 die Patella partita einge- 
teilt hat, koinmt Typus I11 - die marginale Spaltung - iru 
oberen lateralen PatellRrquadranteii an1 hlufigsten vor. An 
naclister Stelle Boiniiit Typus I - die apikale Querspaltung. 
Von Typus I1 - der Langsspaltung - sind nur  9 Falle beschrie- 
beii worden, und vom Typus IV - der sagittalen Spaltung, cler 
voii Haenisch 1925 bescliriebeneu cloppelten Patella - iin ganzen 
nur funf Faille. Die Haufigkeit dieser Anomalie, die von den 
verschieclenen Forschern init stark schwankenden Ziffern ange- 
geben wird, ist sicherlich bedeutend grosser, als man gewohnlicli 
vermutet. Wahreud friiher angeiiommen wurde, dass die bilate- 
ralen Falle weitaus am meisten vorherrschten, zeigen meine Un- 
tersuchungen, dass die uni la tcmlen  Falle am haufigsten sind ; 
ihr Verhaltnis zu den bilateralen Fallen betragt annahernd 4 :3. 
Manner werden voii cler Anonialie bedeutend haufiger angegrif- 
fen als Frauen, nach meinen Untersuchuugen in einem Verhalt- 
nis von annahernd 9: l .  Die rechte Seite scheint etwas haufiger 
angegriffen zu werden als die linke. 



PARTITION OF THE SESSRIOID BONES 141 

Die tiefere Ursaclie cler Patella partita ist in citdogeizen Fak- 
toreii zu suchen. Giwber liielt die Anonlalie fur kongenital und 
wollte sie auf abnorniale iiiultiple Ossifikationskerne der Knie- 
scheibe zuruckfuliren. HeZZi~er hat jedocli in seineii Wntgen- 
Uiitersuchungeu (1835) iiachgewiesen, dass die Patella in der 
Halfte der Falle nielirere Ossifikationskerne aufweist. IIiernacli 
lage daher die Aniialinie nahe, dass die Anomalie clurcli man- 
g e h d e  Vertoachsung einer noiwnle i z  Patella iiiit niultiplen pri- 
niaren Ossifikatioiiskernen rerursacht sei, in. a. W. eiiie Ossi- 
fikationsstor-ung darstelle. Die grosse hIehrzahl der Autoreii 
stimint diesel. Aiinalinie ZU. li’lciscliner (1823) hat  dagegen die 
Behauptung aufgestellt, die Patella partita sei als eiiie juvenile 
Osteopathie anzuselien, alinlich der Osgoocl-Schlatter’schen 
Krankheit und ahnlicheu Lasionen, die deni jugendliclieii Alter 
angehoren, uiid er fiiiclet eiiie Stutze fur seine Ansicht in cleiii 
Zusammeiitreffeii von Patella partita uiid Osgood-Schlatter’scher 
Krankheit, das er bei ein uiid demselben Patieuten entdeckt liat. 
Es muss jedoch als lioclist zweifelhaft angesehen werden, ob in 
dieseni Falle wirklich eiii Osgood-Schlatter vorgelegen liat. Es 
haben indessen melirere andere Autoren ein solches Zusamnien- 
treffen mit Sicherlieit feststelleii kiiuiien, u. a. Yerfasser dieses 
in einem Falle voii uiiilateraler Patella partita inarginalis und 
bilateralem Osgood-Schlatter. Diese Falle wie auch die Tat- 
sache, dass die Patella partita in einigeii Fallen - voii deiieii 
Verfasser ebeiifalls eiiieii initgeteilt hat - als Glied eiiier all- 
gemeinen kongeiiitaleu Chondro-Osteopathie auftritt, stutzen 
die voii Fleiwlinei. rertreteue Ansiclit. T’erfasser ist jedocli der 
Meiuung, dass zwischen der Ansicht von Girskr,  der die Patella 
partita als eiiie Ossifikationsstorung bei eiiier Patella mit mul- 
tiplen priniaren Ossifikatioiiskernen auffasst, und der Behaup- 
tung F2eischne.1-’~, die Patella partita sei den juvenilen Osteo- 
pathieii verwaiidt, Bein grundsatzlicher Unterschied besteht. 
Eine Reihe von klinisclien Syiiiptomen spricht deutlich dagegen, 
dass man die tiefere Ursacalie sowohl der Patella partita wie 
der jureiiilen Osteopathie in enclogenen Faktoren konstitutionel- 
ler Art xu suclieii habe. Kurz gesagt, die histologischen Unter- 
suehungen, die bei deli Fallen des Verfassers durchgefuhrt wur- 
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den, stutxen (1 ie Annahme des moglichen Vorhandenseins einer 
aseptischen Nekrose bei der Patella partita. Diesbezgiilich sei 
auf clen Text der Arbeit verwiesen. - Im Schrifttum werden 
einige Lasionen der Patella beschrieben, die im einzelnen als 
“Osteopathia patellae”, “Osteochondritis patellae”, “Apophysi- 
tis patellae” oder als “Kohler’sche Krankheit der Patella” und 
schliesslich als “patellite post-traumatique” oder “patellite de 
croissance” bezeichnet werden. Pickhun und Hellnier haben be- 
hauptet, dies seien rontgenologische Veranderungen innerhalb 
des Rahmens der normalen Ossifikation. Verfasser ha t  gezeigt, 
dass dies nach der histologischen Untersuchung in 2-3 Fallen 
der Fall sein kann. Dies besagt jedoch nicht, dass es immer der 
Fall ist. Nach einer kritischen Analyse der im Schrifttum un- 
ter den genannten Bezeichnungen wiedergegebenen Falle ist 
Verfasser zu dem Ergebnis gelaugt, dass man nicht berechtigt 
ist, das Yorhandensein einer infantilen Osteopathie der Knie- 
scheibe kategorisch abzuweisen. Er halt diese im Gegenteil eher 
fur  hochst wahrscheinlich, namentlich in Fallen, wo klinische 
Symptonie vorhanden sind, und insbesondere dann, wenii die 
Veranderungen - und daher die Lasion - zcnilateral auftreten. 
Dies gilt jedenfalls auch fur eiiiige der als Sven Johansson-Sin- 
ding-Larsen’sche Krankheit bezeichneten Falle. Verfasser be- 
richtet uber einen Fall, den er zu beobachten Gelegenheit hatte, 
bevor er die Arbeiten dieser beiden Autoren kannte, und bei dem 
die rontgenologischen Veranderungen vollstandig mit den bei 
der Johansson-Sinding-Larsen’schen Krankheit beobachteten 
iibereinstimmten, und der trotzdem unzweifelhaft durcli eiue 
posttraumatische 3Ialazie des Apex patellae verursacht war. 
Gleichwohl habeii die rontgenologischen Veranderungen bei ei- 
ner Osteopathie der Patella oder bei der Johansson-Sinding- 
Larsen’schen Krankheit absolut nichts mit denen zu schaffen, 
die man bei einer Patella partita findet. 

Die Anomalie patella partita als solche aeitigt keilze klini- 
$chert Symptome. Wenn solche vorhanden sind, sind sie entweder 
auf ein zufalliges Zusammentreffen mit einer Lasion des Knies 
zuriickzufiihren - wie z. B. einer chronischen Synovitis, einer 
Chondromalacia patellae oder einer Tuberkulose, wovon Verfas- 



PARTITION OF THE SESA441CIOID BONES 143 

ser Beispiele mitgeteilt hat -, oder sie stammen von einer 
Distorsion der Patella (Odermatt j oder von einer Distraktion 
der Patella (Verfasser j ,  die durch ein akutes oder chronisches 
Trauma eustandegekommen ist. 

Die klinische Diagnose wird zumeist tentativ sein (eventuell 
unischriebene schmerzhafte Empfindlichkeit iiber dem oberen 
lateralen Quadranten der Patella oder uber dem Apex, eventuell 
palpable Spaltung uber der Patella). F u r  alle etwa beabsich- 
tigten Massnahmen ist die Diagnose eine reine Rontgencliagnose. 
Oft sind ausser der Frontal- und Sagittalaufnahme auch noch 
Schrag- und Axialaufnahmen zu machen. 

Der differentialdiagnostische Faktor von entscheidender Be- 
deutung ist eine Osteochondritis dissecans patellae; die Ront- 
gendiagnose auf dieses Leiden kann jedoch auch vollig versagen. 
(Siehe einzelne der Falle des Verfassers.) 

Das erste Ma1 ist die Behandlung stets konseiwativ. Wo diese 
Behandlung keinen Erfolg hatte, hat  Verfasser ein (oder meh- 
rere j kleine Fragmente der Patella entfernt, mit ausgezeichne- 
tem Erfolge. 

Verfasser beschreibt und erortert ausfuhrlich funf Falle von 
Patella partita auf sicher kongenitaler Basis, die e r  selbst Gele- 
genheit gehabt hat zu beobachten, zu operieren und histologisch 
zu untersuchen. Vier davon waren marginale und einer eine 
apikale Patella partita. Hierzu kommt noch ein Fall von Pa-  
tella partita auf rein traumatischer Basis (inveterierte Patellar- 
fraktur) , der ebenfalls histologisch untersucht wurde. In diesem 
Zusammenhang wird ein Uberblick gegeben iiber alle operierten 
und histologisch untersuchten Faille von Patella partita, die 
fruher irn Schrifttum beschrieben worden sind, deren Anzahl 
alleydings nicht mehr als 7 - sieben - betraigt. Dazu kommen 
zehn unpraparierte, histologisch untersuchte Proben. I m  ge- 
samten Schrifttum finden sich also nur zwolf Falle von operativ 
behandelter und histologisch untersuchter kongenitaler Patella 
partita, von denen funf aus meinem Material stammen. In eini- 
gen der ubrigen Falle ist jedoch eine gans kurze Beschreibung 
des histologischen Befundes gegeben. Aus dem bedeutend aus- 
fuhrlicheren Bericht uber diesen Befund in meinen Fallen geht 
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hervor, dass das histologische Bild in erster Linie durch degene- 
ratice Prozesse gekennzeichiiet ist, gewohnlich in Form einer 
Fibrosis, die in eiiiigeii Fallen so ausgesprochen war, dass die 
histologische Diagnose wirklich Ostitis fibrosa lautete. In ein 
paar Fallen konnte eine Nekrose des Knochengewebes (eine 
aseptische Nekrose) nacligewiesen weiden, die teilweise inehr 
lokalisiert, teilweise mehr diffus war. 

Aiidererseits liegeii aber bei der Patella partita praktisch 
keine Anzeichen fur  regenerative Prozesse vor, wie man sie bei 
der aseptischen Nekrose findet. Nach Ansicht des Verfassers 
schliesst dies aber iiiclit aus, dass die primaire, tiefere Ursache 
der Patella partita in gaiiz denselben Verhaltnissen zu suchen 
ist mie die priiii&i3e Ui*naclie tler aseptischen ossiisen Nekrosen, 
namlich in Faktoren eiidogener Natur. Im ubrigen sei auf den 
Text rerwiesen. 

Am Schliiss wird iioch kiirz ein Problem von praktischer 
Bedeutung erortert, das  T’erhaltnis naimlich zwischen Patella 
partita und trauiiiatischeii \‘eranderungen. Es wird ein Uber- 
blick iiber die Gescliichte dieser Frage gegeben, und hierauf 
wird die Differentialdiagnose, insbesondere die rontgenologische, 
zwischen kongenitaler Patella partita und Fraktur  der Patella 
erwahnt. Gestutzt auf das Studiurn der im Schrifttum ange- 
fiilirteii und seiner eigeuen Falle behauptet der Verfasser in  
Ubereinstirnmiiug mit deli aiidereii Autoren, welche diese Frage 
erortert haben, class in gewissen Ftillen von kongenitaler Patella 
partita ein Trauma klinische Hynaptonze zeitigeii kann, die auf 
eine Distrnktion d e r  Patella (,Sun&) oder eine Distorsion cler 
Patella (Odernzatt) zuruckgefuhrt werden mussen. Vom rechts- 
medisiiiischen St:tiidpuiil<t aus muss daher eiii Trauma im gege- 
benen Einzelfall als eiii caazet%ierender Faktor bei einer im 
voraus vorhandeiieii Anonialie augeseheii werden. 

La patella partita a 6t6 decrite pour la premibre fois par 
l’anatomiste russe Gtxber (1883). Le premier cas radiographi- 
que a 6t6 observe par l’orthopbdiste iiorv6gien Reinhardt Natvig 
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(1901). Jusqu’B 1940, environ 150 cas ont 6t6 mentionnhs dans 
la litt6rature publike. Parmi les trois diff6rents types de patella 
partita r6partis en groupes par Saupe en 1921, c’est le type 111 
- Ia partition marginale - dans le quadrant patellaire lateral 
suphrieur, qui est le plus frCquent. Vient ensuite le type I - 
la partition transverse apicale. On a seulement enregistre neuf 
cas du type I1 - la partition longitudinale - et seulement cinq 
cas en tout du type IV - la palatition sagittale, patelle double 
- d h i t  par Haenisch en 1925. L’incidence de ces anomalies 
indiquQ par des chiffres tr6s variables par les diffCrents in- 
vestigateurs, est certainement beaucoup plus considbrable qu’on 
ne l’avait gCnCralement suppod. Alors qu’on estimait autrefois 
que les cas bilathraux Ctaient prbdominants, mes recherches dC- 
montrent que les cas unilatdmuo sont les plus frhuents, dans 
la proportion approximative cle 4 contre 3. Les hommes sont 
plus souvent atteints de cette anomalie que les femmes, selon 
mes recherches dam une proportion approximative de 9 contre 
1. D’autre part, il semble que le c8th droit soit plus fr6quem- 
nient atteint que le eBt6 gauche. 

La cause profonde de la patella partita doit &re cherchCe 
dans des facteurs endoghnes. GrubeT supposait gue cette ano- 
malie 6tait de nature congdnitale, due A un nombre multiple 
anormal de cellules osseuses dans la patelle. Hellmer, dans ses 
6tudes aux rayons X (1935), a dCmontrC cependant qu’il existait 
dam la nioitiC des cas un nonibre plus ClevC de de cellules os- 
seuses daus la patelle. Dans ces conditions, on est donc fond6 
A supposer que cette aiiomale est caus6e par uiie croissance dd- 
fecteuse dans m e  patelle norwiale comptant des cellules osseuses 
primaires multiples, en d’autres mots provient d’une perturba- 
t ion d’ossificatiom La grande majorit6 des auteurs sont d’ac- 
cord quant A cette conception. Fleischner (1923) a maintenu 
cependant que la patella partita doit 6tre considCr6e comme 
uiie ostdopathie juudnile resseniblant B la maladie d’Osgood- 
Schlatter et A des lCsions siniilaires appartenant A l’adolescence 
et son opinion se trouve appuy6e par le fait qu’il dkouvrit chez 
un m6me patient simultanCit6 de la patella partita et  de la 
maladie d’Osgood-Schlatter. I1 est toutefois extremement dou- 
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teux qu’il se soit rkellement agi de maladie d’Osgood-Schlatter 
dans ce cas. Plusieurs autres auteurs ont, cependant, 6tabli 
cette simultanCit6 avec certitude, entre autres l’auteur, dans un 
cas de patella partita marginale unilat6rale et d’Osgood-Schlat- 
ter  bilat6rale. Ces cas, de m6me qu’un certain nombre d’autres 
- dont un rapport6 par l’auteur - chez lesquels la patella 
partita apparait comme faisant partie d’une chondro-ost6opa- 
thie cong6nitale gCnCrale appuient l’opinion soutenue par 
Fleischner. L’auteur, toutefois, considbre qu’il n’existe aucune 
opposition fondamentale entre l’opinion de Gruber suivant la- 
quelle la patella partita est un trouble d’ossification dans une 
patelle ayant des cellules osseuses primaires multiples et 1’8s- 
sertion de Fleischner mettant la patella partita en relation avec 
les ostkopathies juv6niles. Une skrie de sympt6mes cliniques 
montrent dkfinitivement que la cause profonde aussi bien de la 
patella partita que de l’ostkopathie juv6nile doit 6tre cherch6e 
dans des facteurs endogbnes de nature constitutionnelle. En 
rksumk, les examens histologiques effectu6s dans les cas de l’au- 
teur appuient la supposition de le pre’sence possible d’une nd- 
crose aseptique dons In putelln pnrtitn. A cet Cgard on est 
pri6 de se reporter au texte. Dans la littkrature, quelques l6sions 
patellaires ont Ct6 dCcrites, dksignbes soit comiiie “osteopatliia 
patellae”, “osteochondritis patellae” , “apophysitis patella” , ou 
“maladie de Kohler de la patelle”, soit enfin comme “patellite 
post-trauniatique” ou “patellite de croissance” . Pickhrrn et Hell-  
nier pr6teiident qu’il s’agit la d’altkrations radiographiques clans 
la limite de l’ossification normale. L’auteur a dCniontre en effet 
que l’examen histologique peut conduire A ce r6sultat dans deux 
ou trois cas, mais que ceci ne signifie cependant pas qu’il en 
soit toujours ainsi. Apr& une analyse critique des cas enregistrks 
dans la littbrature sous les dksignations pdcithes, l’auteur en 
arrive A la conclusion qu’il n’est pas justifi6 de nier catkgorique- 
ment la prCsence d’une ostdoputhie patellaire infantile.  Au con- 
traire, il considhe plut6t que c’est extremement probable, no- 
tamment dans les cas prCsentant des sympt6mes cliniques et 
particulibrement lorsque les altbrations - et cons6quemment 
les l6sions - sont unilathales .  Ceci s’applique aussi A quelques- 
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uns des cas dCsign6s comme maladie de Sven Johansson-Sinding- 
Larsen. L’auteur rapporte un cas qu’il a eu l’occasion d’observer 
avant de connaitre l’ouvrage de ces deux auteurs, chez lequel les 
modifications radiographiques correspondaient parfaitement B 
celles observ6es dans la maladie de Johansson-Sinding-Larsen 
mais, qui, cependant 6taient caus6es sans aucun doute par une 
malacie post-traumatique de l’apex patellaire. Les alt6rations 
radiographiques dans l’ostkopathie patellaire ou la maladie de 
Johansson-Sinding-Larsen n’ont cependant rien A voir avec cel- 
les c o n s t a t h  dans la patella partita. 

L’anomalie de la patella partita comme telle ne produi t  au- 
cum syinptdme clinique. Si ceux-ci existent, c’est qu’ils sont dus 
au hasard de la simultan6it6 d’une le‘sion du genou, telle que 
synovite chronique, chondromalacie de la patelle ou tuberculose, 
dont l’auteiir a rapport6 quelques exemples - ou bien a une 
distorsion cle la patelle (Odermatt) ou A une distraction de la 
patelle (l’auteur) caus6es par un trauma aigu ou chronique. 

La plupart du temps le diagnostic clinique doit &re tentatif 
(Cventuellement sensibilit6 niarqu6e dans le quadrant patellaire 
lateral suphieur ou l’apex, ou partition palpable de la patelle). 
De toute mani&re le diagnostic est un diaguostic pureinent radio- 
g m p h i p e .  I1 faut souvent prendre cles 6preuves obliques et 
axiales en plus des kpreuves frontales et sagittales. 

Le facteur d’importance pr6dominante dans le diagnostic dif- 
f6rentiel est t’osteochonckitis dissecans pateltae, maladie pour 
laquelle, cependant, le diagnostic radiographique peut faire 
enti2rement d6faut. (Se r6ferer A plusieurs des cas de l’auteur). 

Le traitemeiit doit &re en premi&re instance conseruatif. 
Lorsque celui-ci n’a pas donne d’heureux r6sultats’ l’auteur a 
enlev6 un (ou plusieurs) petits fragments patellaires avec d’ex- 
cellem t s resultat s. 

L’auteur rapporte et discute en d6tail cinq cas de patella 
partita sur base congbnitale certaine qu’il a eu l’occasion d’ob- 
server lui-meme, d’op6rer et d’examiner histologiquement, dont 
quatre de patella partita marginale et un de patella partita 
apicale. A ceux-ci s’ajoute un cas de patella partita de nature 
purement traumatique (fracture patellaire inv6t6r6e) qu’il a 
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aussi examine histologiquement. Par ailleurs tous les cas de 
patella partita op6r6s et examin6s histologiquement qui ont BtB  
anterieurement mentionnbs dans la litteratwe - il ne s’agit 
que de 7 cas - sont passes sous revue. En  plus viennent s’ajou- 
ter dix specimens lion prepares, examines histoloquement. Dans 
toute la littbrature on n’a trouvC que douze cas de patella par- 
tita congenitale trait& operativement et  examines histologique- 
ment, dont cinq font partie de mon materiel d’observation. Dans 
plusieurs des autres cas, toutefois, il n’a Bt6 donne qu’une brbve 
description des trouvailles histologiques. I1 ressort du rapport 
beaucoup plus detail16 de ces trouvailles dans mes cas que c’est 
le processus ddg6nn6ratif qui caracterise en premier lieu le ta- 
bleau histologique, en g6nBral sous la forme d’une fibrose, dans 
certains cas si prononcke que le diagnostic histologique devient 
alors osteitis fibrosa. On a constate des necroses osseuses (n6- 
crose aseptique) parfois plus localisCes, parfois plus diffuses 
dans quelques cas. 

Par ailleurs, il n’existe pratiquement aucune indication de 
processus regenbratif de la patella partita, contrairement A ce qui 
est le cas dans les nkroses aseptiques. Dans l’opinion de l’au- 
teur, cependant, cela n’exclut pas que la cause primaire, pro- 
fonde, de la patella partita, tout comme celle des necroses asep- 
tiques osseuses, reside dans des facteurs de nature endogbne. 
Par ailleurs, se refkrer au  texte. 

Pour terminer, un problbnie d’iinportance pratique, la cor- 
relation entre la patelle partita et le traumatisme est sonimaire- 
ment discut6. Une vue d’ensemble est donnee de l’historique de 
la question, apr&s quoi il est fait mention du diagnostic diffkren- 
tiel, particulih-ement du diagnostic radiographique entre la 
patella partita congenitale et la fracture de la patelle. Se basant 
sur des etudes de cas de la littkrature ainsi que sur ses propres 
cas, l’auteur maintient, d’accord avec les autres auteurs qui ont 
discute la question, que dans certains cas de patella partita 
congenitale un trauma peut parfois produire des symptdmes 
cliniques qui doivent &re attribues & une distractiort de la pa- 
tetZe (Sundt) ou & une distorsion de la patetbe (Odermatt). C’est 
yourquoi, au point de vue inCdico-li5ga1, dans un cas spCcifi6, un 
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trauma doit &re considCr6 comme un facteur exacerbant d’une 
anoinalie existant anthrieurement. 
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