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B.l 
PARTITION OF THE BESAMOII) BONES 

OF THE GREAT TOE 

I. 
It is a very natural  thing to assume tha t  the identical condi- 

tions existing in the partition of the sesamoid bone of the 
quadricepa fernoris-i.e. of the patella-are present also in the 
partition of the remaining sesamoid bones of the lower extremi- 
ties, that  is practically oiily the two sesamoici bones in the 
flexor hallucis brevis, or those lying on the plantar surface of 
the metatarao-phalangeal articulation of the great toe. 

These sesanioicl bones (0. s.) are  ossified very late-all in- 
vestigators agree on this point. Hasselwn)idti* (1934) founcl that  
in females it takes place between the age of 9-13 years, in niales 
between 12-13 years, while Ruckenstez'ner (1931) found that  it 
happened on an average in  the tenth year in  females, and in 
the twelfth year in males. Kmoenter (1936) as the result of an 
investigation of 239 females and 326 niales between 5-16 years 
of age, found that the average age of ossification was 9.1 years 
in females and 11.1 years in  males. Thns the ossification occurs 
approximately two years earlier in  females than 
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in males. I n  
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this respect the conditions correspond entirely to  those found in 
the patella, but while the ossification here is completed already 
during or at the finish of the infant age period, this is not the 
case for 0. s. until several years into school age. Further, Ke- 
zw?&ter was able to  verify that the ossification took place from 
one or more osseous centres, as observed already in 1907 by 
Momburg. d l e w e d e r  by studying a number of roentgenograms, 
namely, had found partition of the O . S .  in  9 cases, 5 of which 
in two parts, 3 in three parts, and 1 in  four parts. Kewerdev 
also found that several ossific centres were present mostly in 
the medial (tibial) 0 . 8 . )  and finally that  the ossification was 
completed in the course of 1.2 years. 

The first investigator to have observed a partifion of these 
0. s. is the anatomist W .  Pfitmer (1892)) who had found, not 
so rarely, a bipartition of the medial 0,s. and-more rarely and 
less pronounced-also of the lateral (fibular) one. I n  an an- 
atomical study of the sesamoid bones of the hand and foot 
8tibdkz (1904) demonstrated an  anomaly of the O.S .  of the great 
toe, a partition which he pointed out could be mistaken for a 
fracture. The first roentgenological observations also met with 
in the literature were regarded as fractures (Sehunke (1901), 
Marx (1904)) M u s k a t  (1906) j .  It was Mornburg who first ad- 
vanced the opinion, in his above mentioned paper from 1907, 
that  a partition of the O . S .  was not always of traumatic origin, 
not even when a trauma waa present in the past history. He  
referred two cases-both soldiers-who had felt great pain 
under the ball of the great toe during jumping, roentgenological 
examination disclosing partition of the medial O.S. As similar 
partition was found also of the corresponding O.S. of the other 
foot, the author assumed that the partition had to be of cong- 
eaital nature. With predominating frequency the partition 
strikes the medial O.S.  and was generally transverse. He held 
that  the tenderness found under the metatarsal head in these 
cases was due to an r'njlanzmatory reaction from the metatarso- 
phalangeal joint. Igelstein in 1008 recorded as  case in an  under- 
graduate, 22 years of age, who after a fall when skating, had 
felt tenderness in the region around the sesamoid bone of the 
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great toe with pain on dorsal flexion of the toe. Roentgenolo- 
gically transverse partition was found of the lateral sesanioid 
bone, and as an identical partition was found sirriultaneously 
of the medial sesamoid bone of the other foot, he  aIso assumed 
that  tlie clinical symptoms were due to neuralgia Iwought about 
hy the partly dislocated sesanioid bone pressing on tlie plantar 
iie~voiis branches. 

Prti)ifcv in 1910 referred a case of partitioning of both  
sesanioid bones in  a 66 year old man, and which he  assiuned 
to be of congenital origin. The symptoms disappeaued after 
treatineat with plaster bandage. 

P. Muller, Philadelphia, in 1912 gave an account of a wo- 
man, 35 years of age, who two years previously, when dancing, 
had felt pain and tenderness under the ball of the great toe, 
and the tenderness anil pain often persisted during walking, 
after the acute syniptonis had vanished. Roentgenological exam- 
ination demonstrated ti*ansverse partition of the medial sesam- 
oid bone, which was removed, upon which all syniptonis dis- 
appeared. No mention is niade of the conclitions in the contra- 
lateral foot. The case was regarded a s  a fracture, which niiist 
be considerecl to be quite uncertain according to the information 
available. 

Spced ( 1914) records-without giving any details-that he 
has operated upon five cases of fracture of the 0.8. with good 
result. As he makes no mention of the possibility of the presence 
of a congenital anomaIy, howevela, doubt may be harboured of 
the diagnosis frcid w e .  

I n  1915 Boa)-dnraw, Ban F1-ancisco, under tlie title “Psendo- 
fracture of the sesamoid Bones of the big Toe”, gives a detailed 
account of a case of a 23 year old female, who had consulted 
him for pain, tenderness anil swelling of the ball of the right 
great toe during walking-symptoms which vanished after a 
few weeks’ rest, When playing tennis seven years subsequently 
she siidclenly felt intensive pain accompanied by tenderness and 
swelling under the great toe of the right foot. Also this time the 
pain disappeared afteiv one week’s rest. A few weeks later, how- 
evei-, she complained of dull pain in the foot after clancing, with 
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tenderness over the distal end of the first metatarsal. Pain and 
tenderness forced her to walk on the lateral part of the sole 
of the foot. Roentgenologically was demonstrated a "definite 
separation of the tibia1 sesamoid in two portions by a lateral 
line of cleavage". The diagnosis was fracture. As neither in this 
case mention was made whether the partition was bilateral or  
not, the diagnosis may be doubtful also here. Boardman reports 
that he has subsequently seen four other cases of partition of 
the o.s., two of which in females and two in males. I n  the two 
latter cases it was an incidental finding, and the partition, 
therefore, was considered to be of congenital nature. I n  the two 
women clinical symptoms were present after trauma. I n  the one 
case the partitioned medial O.S. was extirpated. No fracture 
was found. The partition was unilateral. I n  the second case, in 
which also the medial O.S. was affected, the partition was 
bilateral. The author assumed that also in both these cases a 
congenital partition was present. 

These papers concentrate upon the question as to whether 
the cause of the partition is a fracture of the O.S. or  whether 
it is a partition of purely congenital nature.-In the immediat- 
ely following years sunbe papers appear in American and Italian 
literature, recording cases in which the above mentioned clinical 
symptoms are found of an affection of the O.S.  (pain and tender- 
ness on the plantar side of the head of the first metatarsal) 
and the roentgenogram demonstrating a partit ion of an o.s., 
a t  the same time as a fracture may be definitely excluded 
(absence of a separate trauma in the past history). The various 
authors assume the presence, partly of a congenital partition, 
partly of a sesamoiditis. I n  the following I shall report briefly 
from the papers of these authors with which, unfortunately, 
I have been able to make asquaintance only in lquite short 
abstracts. 

I n  1930 Freiberg referred 14 cases, in which the patients 
had complained of tenderness on the plantar side of the first 
metatarsal, the tenderness persisting, and the roentgenogram 
showing a transverse partition of the medial O.S. Demonstration 
of any definite trauma was never possible in the past history. 
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I n  thg same year Sernfirbi recorded similar cases-also with- 
out preceding traumatisin. The lesion was held to be an inflam- 
mation or metatarsal neuralgia, not a fracture. I n  1921 Brug- 
man refers some cases af “fracture of sesamoicl bones”, among 
which one case of conyerLita1 partr’tion with excessive pain dur- 
ing walking. I n  1924 U u x i  described a “presumably often wis -  
judged sesanzoidiltis under the great toe”, which manifested it- 
self in pain localized to the sesamoid bones and presumably 
caused by the pressure of these on the plantar nerves, and with 
deformity of the sesamoid bone. The syrnptoms vanished upon 
extirpation of the diseased bone. 

Hernamsan-Johmsow (1920) regarded this lesion of the sea- 
nioid bones as  a fracture arisen in the same way as the so-called 
“Fussgeschwulst” . 

There is certainly no doubt but that  these traumatic cases 
of an affection of the O.S. (the sesarnoiditis of N z ~ z i ) ,  find their 
explanation in the two cases published in 1934 by the Swede 
Axel R e m n d w  under the designation “Typical Osteochondro- 
pathy of the medial sesamoid-bone of the first metatarsal”, 
which he represents as a “hitherto not described lesion” of this 
bone. Rcnander opined that  an aseptic riecrosis of the sesamoid 
bone was present, similar to the two IGhler diseases of the 
skeleton of the foot, the Legg-Calv&Perthes’ disease of the hip, 
the Kienbock disease of the skeleton of the hand, and so forth, 
and supported this opinion on the histologic examination carriecl 
out in the one of his two cases. I n  1925 Tfcrlthw Muller  reported 
four clinical observations of partition of the sesainoid bones 
of the great toe, in which he designates the lesion a mulacia and 
the morbid picture as typical, on the basis of the clinical and 
roentgenological findings. Subsequently several authors, thus 
TV. illuller in a new paper from 1927, 4feffer.t (1929), Kirmnel- 
stiel, h-rernser and Richter (1933)) and others, the works of 
whom are  dealt with more closely later on, have endeavoured 
further to trace the pathogenesis of the disease-by histological 
examinations, partly of sections, partly of operative specimens. 
Among these papers, that  by the Swede Yrcgrc Kewentcr entitled 
“Die Sesambeiiie des I. Metatarsophalangealgelelks des Men- 
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schen” published in 1936 in this magazine occupies a prominent 
position. 

11. 
In  the clinical picture of the affection of the 0.8. recorded 

herewhatever its nature may be-pain aad tendermess over 
the plantar side of the head of the first metatarsal-i.e. over 
the ball of the great toe-play the domineering part. The pain 
may occur gradually, but also suddmly  and apparently quite 
spontaneously, a t  any rate not associated with any separate 
trauma, as in my two cases reported just below and in one 
case mentioned by Kirnmelstiel, Kremser and Richher, in which 
the pain occurred suddenly in bed at  night. The pain may be 
very intensive. It stands to reason that the pain is most pron- 
ounced when the patient walks and stands. Together with 
tenderness to  pressure over the affected place they may be SO 

intense that the patient has to walk on the outer part of the 
foot. The pain may also radiate over the entire foot and up 
into the thigh (Ti’. Multer) . In  addition to the pain and tender- 
ness may come swelling of the ball of the great toe. A fourth 
and particularly important symptom is pain on dorsofleeion 
of the great toe with simultaneously normal conditions in the 
metatarso-phalangeal joint. W .  MulLer holds this symptom to 
be pathoglzomonic. He further states that the rotation move- 
ment of the dorsoflexed great toe may provoke pain around 
the sesamoid bones, and he had found also in some of his pa- 
tients an intermittent edema on the dorsal side of the head of 
the first and second metatarsal. Recently I have had occasion 
to observe the following couple of cases, which must be regarded 
as entirely characteristic of the morbid picture represented by 
Renander and &fuller as typical of osteopathy of the o.s.: 

Case I .  35 year old female factory worker. For 14 years she has 
worked in a match factory, having had to stand all the day during 
work. Never before has she had any disease of the feet, and has never 
been ill at all. On Sunday, September 29. 1940-she had been free also 
the preceding day as at the time no work was done at the factory on 
Saturdays-she got pain under the ball of the great toe of the left foot 



without any inducive trauIna or overexertion or any nther demonstrable 
cause. The pain persisted during the night, at the same time as the 
foot became tender a t  the plnce mentioned. In spite of the fact that  the 
condition had not improved, she went to work tlie next clay and has 
worked since. During this the foot has become considerably swollen, and 
on the morning of October 2nd she consulted a physician. 

Phpi ra l  examination : A considerably corpulent woman of quite 
healthy appearance. Bilateral liallux valgus, most 1)ronouncecl on the 
left foot, as also some degree of transverse flat-foot. Over tlie ball of 

Fig .  1.  

the great toe and adjacent parts, thus the anterior part of the medial 
edge of the foot, the left foot is considerably swollen ioitli exCesSwe 
tem3et‘)tess under the ball proper of the great toe, particularly the region 
corresponding to the inedrul sesanioid bone. Due to this tenderness she 
cannot wear a shoe and on account of the pain under the ball of the 
great toe she has to walk on the outer edge of the foot. Dorsoflexion of 
the great toe increases this pain to a considerahle degree. The clinical. 
conditions over the right foot are  normal. Rest and :q)plication of lead 
lotion compress was instituted. October 3rd: The syniptoins considerably 
improved, the swelling greatl?; decreased. Still tenderness of the ball ctf 
the great toe, particularly over the medial o.s., which is palpated. Oc- 
tober 9th : The patient now feels so well that she can go to work, though 
there is still some swelling of the hall of the great toe and pain on 
dorsoflexion of the great toe. Roent,qe~iologic fi?idozg: Bilateral transverse 
partition of the medial sesamoid bone. On the left side this sesamoirl 
bone shows distinct spotted rarefaction of both fragments, particularly 
the distal one. I n  the axial plane also the lateral 0,s.  of the left foot is 
observed to be partitioned, as also on the same foot a sinall medial 
sesamoid bone under the head of the second phalanx. Roentgenogram 
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of the knees demonstrate distinct emargination of the upper outer patel- 
lar quadrant. 

Control examhation, November 6, 1940: The patient has been a t  work 
as previously since October 10. Notices some pain under the first meta- 
tarso-phalangeal joint when she has walked much, as  also on dorsoflexion 
of the great toe. No swelling around the joint mentioned or tenderness on 
pressure over the O.S.  Roentgenological examination demonstrated fairly 
unchanged conditions. 

Fig. 2. 

Follow-up examination on October 25, 1941: The patient has been- 
and is still-at full work during the 13 months since the previous 
examination. During this period she has never felt pain in the foot, and 
does not now either, even after long walks. Clinical examination shows 
entirely normal conditions, particularly no pain on dorsoflexion or ab- 
duction of the great toe. Roentgenological examination demonstrates 
normal structure of the diseased sesamoid bone. The focus as  mentioned 
in the distal fragment, however, is barely visible. The partition is as 
before. 

Case 11. Male medical student, 25 years of age. The patient has had 
the usual children’s diseases. Otherwise has always been healthy. Espec 
ially no disease of bones or joints. He has no complaints from his feet. 
He has been qn active athlete for several years, and he has La. ten 
county championships of athletics, and four distance badges in silver. 
In 1937 he hit the right knee violently during a long jump. He was in 
bed for 3 weeks, since when he has noticed nothing amiss. Neither have 
the feet failed in any way in endurance tests, as  for example for the 
military marching badge. Occasionally, however, after great exertions he 
has noticed greater fatigue and tenderness of the right foot than of the 
left. On January 30, 1941 he went for a walk of approximately one mile 
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and a half. Already the same evening he got severe paiu of the ball of 
the right great toe corresponding to the first metatarso-phalangeal joint. 
He was almost unable to tread down on the foot due to pain. There was 
extreme swelling over the basal joint of the great toe and great tender- 
ness to  touch. Physical examhinution: Very moderate hallux valgus of 

Pig. 4 .  

Pig.  4. 

the right foot. Great swelling over the first metatarso-phalangeal joint 
and the ball of the great toe. The swelling extends over the entire 
anterior part of the foot. The skin covering the joint mentioned is red 
and warm. Great pain on traction of the great toe and on pressure 
against the ball of the great toe, as also on attempts a t  movement in 
the joint mentioned, particularly on dorsoflexion and abduction of the 
toe, however not on compression in  the joint. Extreme tenderness on 
palpation of the  medial O.S. The patient is greatly lame, and due to pain 
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has to walk on the outer margin of the foot. He would not keep quiet, 
however, and continued his work. In the course of the first few days 
the condition grew worse, thereupon improving gradually without treat- 
ment. When approximately two weeks had elapsed the lameness had dis- 
appeared, though there was still some tenderness over the ball of the 
great toe for some weeks. Also the pain and tenderness had vanished 
after the lapse of one month, and later the patient has not been troubled 
by his lesion. 

Roentgenologic examination Jawuarg 24, 1941 : Bilateral transverse 
partition of the medial O.S. of the great toe with spotted rarefaction, 
particularly of the distal fragment, which demonstrates distinctly spotted 
and linear rarefactions in transverse as well as longitudinal direction, 
this fragment appearing almost fragmented. Roentgenogram March 22nd 
shows the fragment to  be of more even structure, and on October 25th 
1941 the structures are practically quite normal. A definite tapering is 
seen now, however, an incipient esostosis on the lateral corner of the 
metatarsal head on both sides. The partition is unchanged. Diagnosis: 
Mild arthrosis of the joint of the great toe. 

Discuss.iorz: I n  both the above cases the symptoms occurred 
quite suddenly, in the first case entirely without any demons- 
trable external came. In  the second case it cannot be regarded 
as probable at all that the one and a half mile walk of a sports- 
man in training can have been a releasing factor of the suddenly 
occurring symptoms. I n  the first case bilateral hallus valgus 
was present, niore marked on the diseased than on the healthy 
side. I n  the second case hallux valgus-though very nioderate- 
is present on the diseased side, and not on the healthy side. On 
the whole clinic and roentgenology, as  also the fact that no 
clinical symptoms existed of any interarticular lesion, (no pain 
on pressure of the articular surfaces against each other), speak 
definitely for the presence of an “osteopathia” of the O.S. (Re- 
rzn nd,er). 

With regard to the cause of the acute clinical symptoms 
with pain, tenderness and 1.edness-thus inflammatory-it is 
most natural to imagine a secondary infection. The fact that 
these symptoms may vanish in the course of a short time, as 
in my case 11, even without the patient having kept <quiet o r  
having been subjected to any treatment whatever, should speak 
against such assumption. On the other hand, however, a case has 
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heen referred (Lange  aiid Bcnnct) ,  which, demonstrates that 
in siich an acute case i t  has been a genuine osteomyelitic infec- 
tion which has resulted in destruction of tlie sesamoid bone 
through the formation of abscesses and fistulae. It may be per- 
ceived, therefore, that in cases similar to the two of mine, similar 
infection has been present, which has terminated, however, be- 
fore suppuration has set in. It must be supposed, a t  any rate, 
that the possible infection has attacked an O . S .  which was parti- 
tioned already beforehand, and that it has 110 causal relation, 
therefore, to the pthogeiiesis of the partition. This question 
is discussed in more detail in connection with the cases of Lunge 
and l3rnnc.t. 

I n  the predominating nnniber of cases, however, the syinp- 
toms have an insidiotis onset. Pain and tenderness 011 pressure 
niay have troubled the patient in variable degree and with 
intervals-of years even, as in my cases 111 and IT. I n  tlie 
chronic cases the sole clinical synlptoni may he pain on dorso- 
flexion of the great toe (k’ i rnnie ls t ieZ. l~~tmsel~-Ric72t~~) .  Sirniil- 
taneously the patient not rarely presents some anomaly or  other 
of the skeleton of the foot-though frequently slight only-sixcli 
as pes excavatus, pes plaiio-traiisvel.sus, hallux valgus. as in all 
of my cases, 01% tlie like. Thus tlie clinical pictuue in the chronic. 
cases is composed exclusively of quite conmionplace symptoms, 
and cannot, therefore, be described as typical.-h‘inameZstiel, 
Krerrbser and Richter also reject absohitely, due to the clinical 
symptoms as well as for other reasons which will be referred 
later, that  a typical lesion exists of the sesamoid bones of tlie 
foot. 

In 1931 Wiedhopf and Gi-icfmstein in a paper on the liisto- 
logical changes in the so-called typical disease of the sesarnoid 
bones of the first metatarsal, referred a case of arthritis urica 
in these sesamoid bones. The diagnosis was established definite- 
ly through histological examination of the extirpated affected 
medial O.S .  The symptoms which set in snrldenly, corresponded 
in all details to those recorded above in “the typical lesion of 
o.s.”, and the authors deny definitely, therefore, that  snch lesion 
exists. They refer to their case as unique-and to a certain 
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extent they are right-as was proved by the histological exa- 
mination. Otherwise it is not unique, however, as  coincidence 
between arthritis urica and affection of the O.S. with the above 
mentioned clinical symptoms occurs in a case observed by me, 
which will be described more closely subsequently.- 

When the disease makes its debut with an acute attack, 
this lasts a very few weeks only, two-three, or even less than 
that, while the further course seems to be able to extend over 
years. As will be mentioned later, it does not seem unreasonable 
to assume that the acute stage may represent only a n  acute 
eaacerbation of a lesion with chronically latent course. 

The cases published hitherto of 0s sesamoideum partitum 
(0.s.p.) with clinical symptoms demonstrate that these have a 
considerably greater ineidence in femles than in males, thus 
quite the reverse condition to that of patella partita. Of the 59 
cases which I have assembled from the literature, including my 
5 cases, 17 were males and 42 females, that is 28.8 per cent males 
and 71.2 per cent females, approximately as 1.-2.5. The same 
surplus of females is still more evident in childhood. Among 
34 clinical cases referred by ~~mmelstiel-Kremser-Richter, in 
which the sex was indicated, 14 were under 15 years of age, 
3 of which were males and 12 females. This does not necessarily 
mean that the actual 0.s.p. as congenital, primary anomaly-if 
such exists-has a greater incidence in females than in males. 
Of three cases of o.s.P., which were incidental findings, two-in 
which the sex was indicated-were females both, 32 and 40 years 
of age respectively (W.  HGlZer), while conversely 5 cases of 
o.s.P., discovered as chance section findings, were men all, be- 
tween the ages of 56.86 years. I n  two of these cases the histolo- 
gical examination indicated a healed fracture, in the remaining 
three cases niecrosis was present of the partitioned sesamoid 
bone (Meffert) .  These figures, however, are too few, of course, 
so that no definite importance may be attached to them. It is 
reasonable to assume, according to the above remarks, that 0.s.p. 
has a greater incidence in females than in males. Two of my 
five cases were males and three females. 

With regard to the age of the patients, the symptoms occur 
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most frequently between 18 and 20 years of age. I n  the 34 cases 
of h'im,melstiel-,h'rerrLsPr-Richfer the earliest appearance of the 
clinical symptoms was towards the elid of the first decade, 
thus corresponding to the coinnieiicement of the ossification in 
females. Twelve were attacked between 10 and 15 years of age, 
the majority of the operated cases belonging to this group. 
Seven patients were between 15 and 20 years of age. Thus a 
total of 19 patients iu the prepuberty or  puberty years, or  those 

Pig. 5. 

immediately following. G of the 7 patients of Meis were between 
12 and 15 years of age, one was 22. M y  three female patients 
were 35, 31 and 21 years old respectively. The males were 25 
and 75 years old. 

Virtually all of the females in the materials of previons 
authors are self-supporting, among which 4 hospital nurses, a 
couple of factory girls, and so forth. 

As far as the incidence of 0.s.p. is concerned, some figures 
are  available from earlier a s  well as more recent authors. It has 
been mentioned that  Moru~bury (1907) on studying the roent-I 
genological material for two years found 9 cases of 0.s.1). M'olf 
(1913) for the 11 year-period 1902-13 fouiid in the military 
hospital at Leipzig, among 900 normal feet, a partition of the 
O.S. in 54 cases, i.e. in 5.9 per cent. I n  1915 Geisf made an  iu- 
cidental finding of 10 per cent 0.s.p. among 100 normal feet. 
In  1937 W .  Miiller in a series of roentgenological examinations 
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of 333 normal feet found o . R . ~ .  in  27 cases, i.e. in 8.1 per cent. 
I n  1929 Meffert examined specimens of sesamoid bones-chiefly 
derived from sections, partly also from operations-in 70 in- 
dividuals between the ages of 4 and 80, and found transverse 
partition of O.S. on 7 occasions (10 per cent). Four of these 
patients were between 30 and 40 years of age, two of the age 
of 40-50 years, and one between 60-70 years. Six of these seven 
patients were female. Recently Inge and Fet-gusson (1933) have 
found by roentgenological examination of 1025 healthy indi- 
viduals 0.s.p. in 10.7 per cent. It was in 1933 also that Kim- 
rnelstiel-lirernser-,Ricizter referred their examinations-also 
roentgenological-of O.S. Partition was found in  24 of the 35 
clinical cases-approximately 70 per cent. Kewen,tor in his 
handsome paper from 1936 also accorded a more searching study 
to  this question. Among 800 individuals between 14 and 65 years 
of age he found 0.s.p. in 35.5 per cent.-As a matter of course 
only those of the above mentioned statistics may be compared, 
in which the material is uniform, that  is to say the statistics 
based on serial examinations of foot-healthy individuals. I n  the 
five statistics in which this was the case and in which the 
number of individuals examined was one hundred or more 
(Wol f ,  Geist, Mullet-, Iwge and Pe?-gusson, and Kewerzter) the 
number of partitioned O.S. varied between 5.9 and 35.9 per cent, 
the latter percentage in Keioewtlw's material, while the number 
in the remaining four statistics did not exceed 10.7 per cent. 
In  my opinion the cause of this great divergency, no doubt, 
shall have to be looked for in the fact that Kewenter's material 
is examined not only in the dorso-plantar and the sagittal 
plane, but in the axial plane as well, as reported by W .  Miillor. 
The patient lies in  prone position with maximal dorsoflexion 
of the great toe towards the cassette. 

When, as mentioned in the material of K;irnrnelstiel-Krernser= 
Richter, in which the examination was carried out also in the 
axial plane-though not systematically-70 per cent of parti- 
tioned O.S. were found, which is double the number of tha t  
found in h'ewentev's material, in my opinion this must be 
ascribed to the fact that Ziirr~melstiel-h'rerrbser-Richfter's material 
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dealt exclusively with clinic07 cases. It plays no decisive part  
in this connection, that  this material was so siiiall compared 
to  that  of Ketrenter.  

As mentioned before, the partition in the great majority of 
cases involves the vieclictl O.R. A number of authors (,ilfombury, 
Stier7r1, Morinn, Tl'olf a. 0.) , however, have found partition also 
of the lateral 0.s. Thus Wolf found partition of the lateml O . S .  

in 5.6 per cent, of the rricdial in 94.4 per cent of his 54 cases. 
T V .  Miillo- foiiiid partition of the lateral in 11.1 per cent, of 
the medial in 88.9 per cent of his 27 cases. I~ i )~ i~~zc l s t i eZ - l i r fmser -  
Richter found the lateral O.S. to be partitioned in  one case only 
of 35, and Iiezclendcr in 10 cases only the lateral O . S .  partitioned, 
i. e. in  1.3 per cent, while the niedial O.S .  was foniid to be parti- 
tioned in 30.6 per cent. I n  Meffert 's  '7 cases the medial 0.8. was 
partitioned in  three cases, the lateral in two cases. I n  10 of 54 
cases Tl'olf fouiicl the partition to be Bilatercrl, riz. in 18.3 per 
cent. In ye and Perpisson fouiid 35 per cent bilateral among 
83 cases, while K. Iiocli (192.1) maintains that  in the great 
majority of cases the anomaly is bilateral. Iiir~z~Jielstic~l-Jii.t~~iser- 
Richter report that  among their 3-5 clinical cases bilateral parti- 
tion was found in 16 cases-all of the medial 0.s.-i.e. 45.8 per 
cent. On three occasions they found unilateral partition on the 
left foot, and three times 011 the left. Once they fourid rtiulti- 
partition, also of the nieclial O.S .  in 13.5 per cent, aiiil of the 
lateral in one case (0.1 per cent) .  I n  the unilateral cases l i e -  
zoen,ter found the partitions to be evenly clistribnted over both 
feet, and this applies to  both sesamoid bones. 3 of my 5 cases 
were bilateral, and 3 unilateral. Ou that  side in  the one bilateral 
case where clinical symptoms were present, also the lateral 
sesamoid bone was found to be partitioned, although not a 
transverse partition. As mentioned previously, a small medial 
sesanioicl bone was found at the same time wider the head of 
the second metatarsal. 

111. 
The roentgenological picture of 0.s.p. met with as an in- 

cidental finding-whether or not it represents a congenital 
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anomaly-demonstrates an O.S.  of normal structure and with 
regular margins, which in the majority of cases is divided into 
two practically equal parts by a transverse partition as in my 
case I. Frequently the partition is of even width, but it may also 
be wedge-shaped on one foot, as in my case I. While it is quite 
narrow in some cases, in others it may measwe 2-3 nim. in 
width. Besides transverse direction the partition may also have 
a more or less oblique course. Besides bipartition one may oc- 
casionally find multipartition. According to the direction of 
the course of the partition and the number of partitions, several 
types of partition may be registered. Kewentor has set up no 
less than eleven partitions, numbered according to their in- 
cidence. The most frequently occurring are the three forms of 
bipartition with transverse groove, of which the one dividing 
the bone in two equal parts, as mentioned previously, is the 
most frequent. 

The margins of the patition are distinctly regular and well 
defined, though they may be also more irregular. I f  one wishes 
to study more closely the partition and its delimitation, it 
should not be done in the dorso-plantar and the sagittal plane 
only, but in the axial plane as  well. The above mentioned 
method, recommended by W .  Muller, is most suitable for this 
purpose, as one may ascertain in this way partitions which 
do not reveal themselves in the two other planes. 

The X-ray findings described here give the distinct general 
impression that one is faced by a primary anomaly, as opposed 
to the X-ray findings in lesions of the sesamoid bones in which 
clinical symptoms obtain. Then it is not the partition which 
comes to the fore. A distinct, regular partition may be absent, 
as in my case IV, in which such could not be recognized even 
on the extirpated O.S .  On the contrary an irregular partition 
was observed which had to be regarded as the product of the 
spotted atrophy, decalcified parts interchanging with more 
calcified or even abnormally calcified parts. The decalcified 
parts may lead t o  fragmentation by more or less regular 
partition. 

With regard to the interrelation between the morbid picture, 
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designated by him as the “typical” one in a lesion of tlie O . S .  

with transverse partition, W .  J f u l l e r  emphasizes “class in lieinem 
Fa& ivo die genann f e n  lir.aIih-heitset.selifitLccn!len da mare.n, 
ciucli die Querspcrltung fchlt, so dcxss also die Quct*sp‘aIfung gc- 
wisscrnrasspn nr it clcr .4usdrrich- dvs pathologisrhPn Zus tandes  
ist, es gibt aber nicht dus wnyrkehrto, denn ~5 g i b t  ,”?uPifellos 
hauf iger  tlie Quertci luny ohne i rge i id i c~ lc l r~  E;rankheitserscirai- 

?ziungfu.” No doubt the last seiiteiice is correct, though not the 
first one, however. My cases 111, IV and V are proof of this. 
Meis maintains that  the X-ray findings in his seven cases did 
not differ materially from those of the other authorities. Si- 
mnltaneoiisly he brings forth the quite remarkable iuformation, 
however, that  in none of his cases-which were all clinical-had 
he foiind the “von MiiZlrv so hei2vorgehoheiie fleckige Entart- 
wig in den Fragmenten selbst . . . 1111 Riintgeiibild ist dieser 
~esainbeiiierkraiilclxng gekennzeichnet d u ~ c h  eiue Zwei- oder 
aucli melwfache Teil7111g in gleirh grosse hzw. ungleich grosse 
Fragmenten.” 

Krernser in the above inentioned paper of k‘ i iuLrv~eEst ic l . I~~e~~- 
ser-Richter has described the X-ray picture in the lesion design- 
ated by these authors as Ostcwhondrosis ticcv-oticans f indens 
in the 0.s. of the first metatarsal, arid which corresponds to the 

Acta orthopaedica, Vol. XV, 2-4. 6 
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“typical lesion” of sesamoid bones of Renander and W .  Mulleyr. 
25 pairs of sesamoid bones were examined in individuals, all of 
whom presented pronounced clinical symptoms. In all of the 
cases, with the exception of two, X-ray changes were demons- 
trated deviating from the normal. Besides blurred structure 
these changes consisted of “scholligen Zerfall, Formveranderun- 
gen, vakuolige Aufhellungen in Verdichtungsbezirken sowie Zer- 
triimmerungen der Sesambein” . Further ragged contours were 
observed with proboscidiforni projections. It is observed in 
several of the pictures reproduced in the text, all of which have 
been taken in the axial plane, that besides structural changes 
the affected bone also shows partly pronounced partition. Some 
pictures resembled a central sequestration. The authors wind 
up by stating that often the picture showed a far-reaching 
similarity to that found in necrosis of the 0s liinatum (Kien- 
bock), Kohler’s disease and LeggCalv6Berthes disease, adding 
that some of these pictures-particularly in ehildren-call to 
mind the changes in tke patella similar to Kohler’s diseases 
recently described by the authors. Refer to part A of the present 
paper (patella partita) regarding this subject. 

In  8 of the 25 cases examined by X-ray histologic examina- 
tion was carried out of the extirpated sesamoid bone. It ap- 
peared that in all of these 8 cases discrepancy existed between 
the X-ray and histologic findings, no explanation of this fact 
being possible at all. In  cases demonstrating severe structural 
changes quite normal histologic conditions might be found. 

In the large material of Kewemter of 710 individuals, none 
of them-neither adults nor cliildren-had presented or did 
present clinical symptoms of a lesion of the sesamoid bone- 
neither objectively nor subjectively. I n  four eases, however- 
adults all-the X-ray examination revealed distinct changes 
which had to be interpreted as pathological, consisting of blur- 
red contours with structural changes, particularly in the form 
of spotted atrophy. I n  two other cases outside the material of 
this author, both of whom had consulted a physician due to  
clinical symptoms of a lesion of the sesamoid bone, identical 
findings were made. In the one case, a 50 year old male, the 
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syriiptoms set in siiddeiily apparently without exteimal cause, 
with intensive paiu under the left f irst  ruetatarso-phalangeal 
joint, great tenderness as also swelling and redness over tlie 
f irst  aiitl second metatarsals. X-ray examination after 6-7 weeks 
had elapsed disclosed a lateral O.S. of the left foot, divided into 
two fragments with bluri*rd structure clue to spotted atrophy. 
The medial, non-fmgniented O.S. of the same foot showed similar 
stiwctural changes. The 0.s. of the right foot were normal. No 
s i p s  of arthrit is  urica, which was the clinical diagnosis niacle 
when the attack set in. A moderate hallus valgus of both feet. 
X-ray esauiinatioii showed a slight arthrosis tleforriiaris of both 
nietatarso-phalaiigeal joints. The second patient, a 39 year old 
female-had snffered from pain in  the anterior part of the 
right foot for several months. KO trauma. The pain was  most 
pronoiinced iinder the medial part  of the ball of the great toe 
with some tenderness. X-ray examination of tlie right medial 
O.S. demonstrated structural changes with fragmentation. Also 
here the metatarso.phalaiigea1 joint showed arthrotic changes. 
Kiett-cntev holds that  the etiology of the lesion of sesamoicl boiies 
as present i n  these six cases, must be Iooked for in ail arthrosis 
tleforriians. Particular intei*est attaches in  this connection to 
niy case IT, m~liicli subsrquently will be referred in detail, and in 
which definite arthrotic changes existed of the first metatarso- 
phalaiigeal joint. It shall be mentioned here only that this was 
probably also a case of arthritis urics, though certainly also of 
arthrosis clefoimans of both first metatarso-phalangeal joints 
with excessive teiiderness over the balI of the great toe. X-ray 
exarriitiatioii demonstrated blurred contours with irregular 
plur i f ragm~ntary division of both riirclial 0.9. Thus the constakit 
> V - r ~ y  f ind ing  in the clinical cases, t h e  acute as well RS the 
chronic, is the spotted ntrophy. A distinct transverse partition, 
therefore, o r  on the whole a regnlar distinct partition as ob- 
served in Cases with the partition as incidental finding, re- 
garded-rightly or wrongly-as being of congenital nature, is 
not constant as shown by my last case. It appeared a s  if the 
irregular partition found in  this last  case, conld be explained 
perfectly as being diie to the particularly pronounced spotted 
atrophy of this case. 

6* 
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My cases, therefore, seem to corroborate entirely that the  
clinical symptoms are dependent u p o n  the  atructural changes 
or  uice uemu, and not upon the co-misting transrerse part i t ios  
of the bone in the majority of the eases. My two cases with 
acute onset-more especially the first one-are of particular 
interest in this respect, as they demonstrate that after the c1i.n- 
ical symptoms hawe disappeared the stmctirre of the bone b b ~ ~  
came grudually perfectly n.omal. 

The first of these cases is of interest also because it shows 
marked structural changes of the diseased sesamoid bone al- 
ready on X-ray examination five days after the clinical symp- 
toms had commenced acutely and were already on the wane. 
It cannot be decided from my X-ray picture whether this in- 
dicated that these changes had actually developed in this short 
time in a beforehand normal sesamoid bone, or whether it means 
an exacerbation only in an already beforehand diseased bone 
and is due, therefore, to an acute exacerbation. The clinical 
symptoms, however, speak strongly against such assumption, 
and for the acute stage being tlie onset of the lesion of the 
sesamoid bone, which was revealed also on the X-ray film. 

As mentioned previously the X-ray picture in the first of 
my two acute cases demonstrated a bilateral transverse parti- 
tion of the medial O.S .  Both fragments on the clinically diseased 
side showed structural changes in the form of spotted atrophy, 
especially the distal one, in which is observed a greater focua- 
like rarefaction. The spotted atrophy is particularly evident 
in the axial plane. I n  both planes is observed also that the 
lateral 0.8. on the clinically diseased side is slightly, but ir- 
regularly partitioned. In the same foot is seen also a sesamoid 
bone, t,he size of a shot, on tlie medial side of the head of the 
second metatarsal. Both of the sesamoid bones of the sound 
foot, the medial one of which was transversely partitioned by 
a broader furrow than on the other side, appeared to have 
normal structure. Another X-ray examination seven weeks later 
demonstrates definitely less pronounced spotted atrophy of the 
diseased O.S. Follow-up examination thirteen months after the 
onset of the disease, proved the partition to be unchanged, but 
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the spopted atrophy hui>ing d i s a p p w r c d  in both f rugrwnts ,  in 
other words u .sesnm oicl b o ~ i  r with ~ o r t ~ i c (  1 s t  ruct it  re. 

The X-ray examination showed also in 1113- secoiicl acute case 
bilateral partition of the niedial o.s., with normnl structure, 
howewr, of both fragments on the cliiiic.ally sound foot. I n  the 
fvagriients of the diseased foot, however, coneidcmble stvuctio rtl 

F ig .  7. 

chatips  were seen in the form of spotted atrophy, particularly 
in the distal one. In  the distal end of this was seen a distinctly 
delimited, abnormally profusely calcified part, the size of shot. 
Subsequent X-ray exaniinations, two and nine months later 
respectively, demonstrate that  the partition is unchanged, but 
the fragments have a regular structure. This small, greatly cal- 
cified part is quite unchanged, though fragmented. 

I n  my two cases with a chronic course (111 and IV),  which 
shall be referred in more detail later, and in which the diseased 
O.S. was extirpated, X-ray examination in the first case showed 
bilateiTa1 transverse partition of the medial O.S.  with exceeding- 
ly pxmounced spotted atrophy of both fragments on the diseased 
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side. I n  the axial plane also the medial O.S. on the sound side 
showed spotted atrophy. 

I n  the second chronic case (IV) X-ray examination of the 
right, sound foot demonstrated a distinct transverse partition 
of the medial O.S. into two equal fragments with normal struc- 
ture. X-ray examination of the left, diseased foot showed no 
transverse partition, but a marked spotted atrophy with an 
irregular partition of the bone. 

IV. 
If one is desirous of elucidating the pathogenesis of the 

partition of the sesamoid bones, the histologic examinations of 
extirpated sesamoid bones will be able t o  furnish more valuable 
contributions than the clinical and roentgenological examina- 
tions. The histological examinations performed have been di- 
rected against the actual partition as  well a s  the fragments. 
Particularly the examination of the partitions must be of im- 
portance with regard to the question of cohgenital or acquired 
lesions, while the question of the histology will be of special 
significance a. o. to the question of the cause of the spotted 
atrophy in partitioned as  well as in non-partitioned o.s., and 
consequently to an interrelation between O.S. and the aseptic 
osseous necroses. 

The first histological examination of a sesainoid bone re- 
moved from under the head of the first metatarsal on the 
strength of clinical symptoms, was carried out in one of Renan- 
der’s two cases. It was a 36 year old female, who had suffered 
pain for 3-4 years in the medial part of the anterior right foot 
-pain which had occurred gradually without any preceding 
trauma, X-ray examination demonstrated that  the medial sesa- 
moid bone on both feet was divided into two partitions-one 
greater and one smaller. It  was flattened on both sides. While 
the structure on the left one did not differ definitely from the 
normal, on the right one-where the clinical symptoms were 
present-it showed marked spotted atrophy, profusely calcified 
parts interchanging with decalcified parts. Histologically the 
largest par t  of the great fragment disclosed necrosis of niat-row 
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tissue as zrell us  of os.seotis t i s w t ,  while the small part showed 
small necrotic areas, in which the riinrrozr cells a t  any rate 
partly had been stainable. Further was observed in tlie greatest 
fragment a small uuiuber of yicrnt cells, deposited partly in 
lacunae on the bone struts, partly in the osseoiis marrow, partly 
in the coiinective tissue uniting the two fragments. In the 
saiallest fragment no changes were fomid of the cartilaginous 
tissue. It is said of the actual partition that the connecting 
line, half a millilnetre wide, between the two fragiiients consis- 
ted of connectire t issw.  

Because of the correspondence that Reizuiider meant to  have 
foiind between both his cases with regaid to the clinical and 
roentgenological, and in one case also the histological findings, 
aiid the Kohler, Legg-Calv6-Pwthes, Osgood-Schlatter diseases 
etcetera, this author considered that both his cases had to be 
included in this group of ctioadi~o-osteopathies. 

In  his paper of 1935 Ti'. MiiZZ4rr, as already mentioned, gave 
his support, based 011 the clinical aiid roeiitgenological findings 
in four canes, to the opinion of Rennnder, that the affection of 
the sesaiiioid bone was caused By a local inalacia similar to that  
of the 0 s  luaatum or of the head of the secoiid (third) meta- 
tarsal (Iiohler). The author holds that continttous, mechanical 
irritaments in conjunction with predisposing ronditio?is of the 
osseoiis sys t tw  give rise to the strange, isolated necrosing pro- 
cess. 

In  his paper of 1937 MiiZZer recordetl a further three cases 
of lesion of the sesamoicl bone. He also referred the result of 
the histological exaniination of one of the foiir cases iaeportecl 
in his preceding paper, in which a n  extirpation of the diseased 
lateral O.S. had been necessitated-that of a 39 year old dancing 
instructress, who in NOT-ember 1924 rather srxcldeiily, and with- 
o u t  any prececling trauma whatever, had got iiiteiisive pain in 
the right foot, located to the plantar side of tlie fiiast iiietatarso- 
phalangeal joint. The pain was described as similar to violent 
tooth-ache. X-ray esaniination disclosed a pecnliar spotted struc- 
tore of the lateral sesamoid hone due to irregulai= calcification. 
Awothcr- X- ray  cxcrr+iittntiotb oiie year later rtwulcrl thlnt the 



82 HALFDAN SUNDT 

spoited atrophy had resulted i.n fragmerbtation of the Bone. The 
X-ray picture of the medial sesamoid bone demonstrated that  
this was transversely partitioned into one great and one small 
fragment. No mention is made of the conditions on the other 
foot. Both sesamoid bones were removed. The histological exam- 
ination of the medial O.S.  showed normal conditions of the smal- 
lest fragment. The greatest, on the other hand, a s  well as the 
lateral O.S .  demonstrated a .necrosis of the osseous tissue, but 
not of the marrow tissua This necrosis, however, was no total 
.necrosis, the marginal lamellar system still generally contain- 
ing cells. Thus Miiller found tha t  a partial necrosis was present 
of part  of the medial O.S. and of the whole of the lateral. While 
the X-ray picture of this presented a fissured, irregular parti- 
tion, i t  was smooth and transverse on the medial O.S. 

With reference to  the actual partition the author found 
that the marrow cavities in he fragments were open towards 
the partition as also tha t  the bone s t rut  projected freely to- 
wards this. The margins of the partition, therefore, were not 
regular. The actual partition space was filled by lumps of sub- 
stance without centres, or  a mass simulating the fundamental 
substance of hyaline cartilage, in  which was observed irregular 
heaps of cartilaginous cells, while in other parts were seen 
fibrillary connective tissue, rich in cells, and “nekrotische 
Knochengewebstrummer und Schollen”. In three more cases re- 
garding section material from patients, with reference to whom 
no information of possible clinical symptoms existed, the ident- 
ical finding was made, broadly speaking. Also here the marrow 
cavities were open towards the partition space, which was filled 
partly by fibrillary or  hyaline masses, while the marrow cavities 
were filled by fibrillary connective tissue, rich in cells. Huller 
maintains that his findings entitles him to conclude that  it is 
not a question here of two primary o8seous cent.res. One get8 
the absolute impression, however, that  an original single p r h -  
ary ctentre is present, in which for some reason or other a parti- 
tion has taken place-possibly during the period of ossification. 
The author assumes that the cause of this must be looked for 
in the fact that  a “regional zone of resorption” must have 
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originated in the bone as a nianifestation of a reaction oii the 
part  of the tissue to  mechanical factors a t  work here. I n  other 
words, the author ranges the traiisverse partition on a line with 
the so-called “Umbauzonen-eine regionare Knochenabbau” 
caused by mecliaiiical strain. The histological picture resembles 
the one found in a pse~if7artlii.osis. It speaks definitely against 
fracture, however. I n  aclclitioii to  the four cases itieiitioiied, 
Blu7Zer has examined histologically 50 sesamoid bones from sec- 

tions. The greiat rnajority of these dentonsfratetl perfectly nornlal 
histologicul findiays. I n  a few cases oiily cliaiiges were found- 
changes fchich corresponded perfectly t o  those above nicn- 
tioned. 

According to this X i i l l e r  assumed tha t  the part ial  necrosis 
described by him was chsirncteristic of necrosis of the  sesanioid 
bones of the foot, and that  it could not, therefore, as also a+  
sumed previously by Renander aiid himself, be ranged in a line 
with the aseptic epiphyseal necroses, in  which the necrosis is 
to ta l ,  that  is to say, attacks the nta)’roir as  ice17 as the osscoiis 
t issue.  As opposed to the findings made in these “total necroses” 
Miillcr furthermore found that  the partial necrosis was as- 
sociated with markedly slightl!j proirr inent,  rcnctire, reyenern- 
t ire  processes-which he held to be a characteristic feature of 
the necrosis in these sesamoid bones. 

Griep Iater in the same year a s  Miiller referred a case of 
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“osteitis fibrosa der Sesambeine”, a 29 year old domestic servant 
who had suffered pain for 5 weeks with no demonstrable cause, 
under the head of the first metatarsal of the right foot with 
excessive tenderness over the medial sesamoid bone. In the 
palms of both hands and the soles of both feet she had keratoma, 
a lesion which had been hereditary in the family of her father 
for several generations. X-ray showed a transverse partition of 
the sesamoid bone mentioned, which presented chilacteristic 
sponted markiwgs, had a Spongy appearance, and was penetrated 
by snlnccll fissures. As the clinical symptoms did not recede with 
conservative treatment, the sesarnoid bone was extirpated. Ma- 
croscopically the cartilaginous coat demonstrated fine indenta- 
tions which were suspiciously similar to cartilaginous degenera- 
tion. Microscopically the marrow tissue showed a reorgwniza- 
t i o n  into fib9ilklry connective t issue containing several blood 
vessels and giant cells. The periosteum demonstrated prolifera- 
tion and bone formation. Professor &khminckel, who had car- 
ried out the histological examination, summarizes the result of 
this as follows: “Es handelt sich urn einen Prozess der in seiner 
Gesamtheit in das Gebiete der Ostitis fibrosa hineingehort und 
offenbar durch ein Traunie das zu einer Desintegration des 
Knochengewebes gefuhrt hat, bedingt ist”. Such trauma, how- 
ever, was not demonstrable in the past history. A chronic- 
mechanic factor seems sure to  have played a r61e, on the other 
hand. Also a portion of the cicatricial articular capsule was 
examined. No sign of inflammatory process was demonstrated. 

TV. Jaroschy, also in 1928, described two cases of “die typi- 
sche Erkrankung der Sesambeine der Grosszehe”, in a 33 year 
old housewife and a 15 year old girl respectively. While the 
clinical symptoms in the last-named case disappeared after 
conservative treatment for some weeks, in the first-named, in 
whom the symptoms had commenced one year previously with- 
out any trauma, the diseased medial sesamoid bone was ex- 
tirpated. The roentgenogram of this showed a spottsd st?-ucture 
with a distinct thickening of the proximal part, as  also a bi- 
partition. of the bone with a transverse zone of rarefaction. 
Further the thickuess of the sesamoid bone was reduced. Both 
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sesanioid bones of the diseased side was removed. No niention 
is made of the coiiditions on the other foot. The coiicave artic- 
ular surface of the reniored medial 0.9. showed rnacroscopically 
a quite small defect of the cartilage. The histological exaniina- 
tion (professor E m u s )  demonstrated that the transverse fur- 
row was filled partly by red corpuscles, partly by stroiigly 
eosinophile, homogenous niasses. ~nbchoiidrally the partition 
was filled by scattered proliferative cartilage, coiiiiected wit11 
the cartilaginous cover of the surfacc. The walls of the partition 
were formed br proliferative cartilaginous tissue with few cells, 
calcified in scattered spots, the basic substance of which all- 
peared to be mainly aciclophile. In this connection the autlior 
states with Pegard to  the result of the histological examination 
of the fragments a s  follows : “Anschliessencl an  cliese unregel- 
iniiissig gemucherten Knorpelinasseii finclet sicli spongioser Kno- 
chen niit stark verdickten Balckchen, zwisclien denen teils Fett- 
mark, teils ein stelleiiweke sehr gefass- und Bernreiches Faser- 
mark, stelleiiweise auch Ihorpelgewebe rorliantleii ist. Osteoicle 
fihiime sind nirgeiiils zix seheii. Die priikapillareii GefHsse inner- 
lialb des Faserniarks zeigeu vielfach deutlich rertlickte Wand. 
Dei- Gelenkltnorpel ist etwas gewucliert und stelleiiweise gegeii 
die Spongiosa in einer nnregeliiiStssig rerlaufeiiclen Greiizlinie 
abgesetzt” . The author makes the following suinniary of his 
findings: “In unsertm Fa77c t i t a ~ e ) ~ .  Knochcnnekroscn w i  i t  S‘ichcr- 
heit wicht r~uch1reis71ar.~ Wii* seheii eiiie IioiitinuitetstreiiiiiiiijS 
tles Knochens, wobei es sich, wie a m  den i~eic.?iliclicn rt‘puI‘rrto- 
risehem uncl rcgenerutorischen. T’organyen a ~ i  h’iiocheiz m d  
Iino ) p e l  hervorgeht,l zweifellos uni eineii Piaozess alteren Da- 
tums handelt” . No histological data existed, iianiely, 011 which 
to base the assumption that  any inflammatory process was 
present, or any process due to circulatory disturbance. Whether 
the partition had involved 811 originally intact hone iiioiyholo- 
gically, or whether a necrotic focus liar1 been present a t  the 
place of partition provoking a fracture, could not be decicled 
from the histological findings. The bone had already been too 

1 Emphasized here. 



86 HALB’DAN SUNDT 

greatly reorganized to enable such decision. The profuse cartila- 
ginous tissue in the partition, which mighf be regarded some- 
how as a “luxuriant” cartilaginous callus, seems to indicate 
that the two fragments were in constant friction against each 
other, so that no consolidation could take place of the obviously 
well-nourished sesamoid bone. The author considers it reasonab- 
le to assume that this lesion of the sesamoid bone under the 
head of the first metatarsal is analogous to the Kohler disease 
of the head of the second metatarsal, as the sesamoid bone saves 
the head of the first metatarsal from the direct pressure during 
walk. The histological examination of the lateral sesamoid bone 
showed normal colzdiPions. 

I n  1928 Meis recorded 7 clinical cases of “osteochortdro- 
pathia 0.8.”. In  one of these-a 21 year old male-extirpation 
had to be performed of the diseased medial O.S. of the left foot, 
which was divided into two unequal parts by an oblique parti- 
tion. The bone was divided into three parts by perpendicular 
incisions in the frontal plane. In  all incisions, outside the parti- 
tion, no pathologiaal changes uihatever were found, neither with 
regard t o  cartilaginous nor osseoux tissue. The result of the 
histological examination of the middle incision, containing the 
partition, corresponded materially to the picture found in an 
old fracture, and thus resembling the one found in a pseud- 
arthrosis. The author holds that his finding on the whole cor- 
responds to the findings of Renander and Muller, with the ex- 
ception of the small peculiar, necrotic parts, demonstrated in 
the bone struts only, as described by Mullet-, and which absolzct- 
elg not could be found {lz the author‘s cases. The author main- 
tained that it was quite unjustified to assume-as Miiller did 
on the basis of these small necrotic parts-that a morbus sui 
generis was present of the sesamoid bones. On the other hand, 
however, he held that undoubtedly these necroses fell within 
the scope of this lesion of the sesamoid bones. For this speaks 
RomnderJs finding of necrosis also of the bone marrow, a 
necrosis which meant no more, however, than a continuation of 
the process of fragmentation. With reference to the histological 
findings in the partition, the author claims that they are in 
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perfect conformity with those of iViiZlw. “Eei allen Fallen ist 
auf deni Wege iiber priniare, sulr)chondrale Zerti-iininieriuig nnd 
Nelirotisierung der Iiiiocheiilaiiielle~ untl cler i\lai~ltrannie init 
iiaclifolgende Eeaktion seitens des Binde-Knorpel- nnd Ihochen- 
gewebes eiu an eiiie Pseudoarthrose erinnerntler Znstancl g r  
schaffen worden. Die die Gelenliflache bildeude hyaline Iino- 
cheuschicht ist iu allen Fallen tatlellos elbalten”. Tlie author 
agrees, therefore, with the opinion of l t~,)~ci t i t lcr  of this lesion 

Fig.  9. 

of the sesanioicl bones as  an osteopathy, and states in conclusion 
that his finding entirely corresponds to tlie histological findings 
in the first stages of tlie IGihlei* and Perthes diseases, which 
fact is confiimed also by the X-ray findings. Tlie author assumes 
that  in all probability the niorbid process occurs in the way 
that clnring the ossification of the sesaiuoid bone, or shortly 
after, one or more necrotic foci occur p r i m n r i l y ,  gradually grow- 
iiig and spreacling over the snrronndings in one direction or 
other, and then confluing, thereby cansing a partition. The 
author finds support for this assumption priiriarily in the ir- 
regular, curring shape of tlie partition with offshoots iu dif- 
ferent directions, and fnrther in tlie ,rrradual difference in 
strength of the reaction present in the surronntling osseous tis- 
sue at the different places.-According to the histological find- 
ings described here the author joins iMuller- in disassociating 
himself froni the conception that the partition in 0.s. depends 
upon a corigertital division, as also that i t  is caused by a 
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gewiae fracture. According to  the opinion of the author many 
of the fragmentations of the sesamoid bones previously de- 
scribed a s  genuine or pseudo-fractures, or as  congenital parti- 
tions, are  sure to  be identical with the morbid picture described 
here, granted that  no really major trauma has occurred, as 
referred by IC. Koch  and E.  MiLllw. The author excludes also 
circulatory disturbances of einbolic nature as etiologic factor, 
as  also syphilis, tuberculosis, and rickets. The author finds, 
however, the primary cause to be in the first iiistance a con- 
geaitally reduced power of reaction of the juvenile bone as 
against mechanical lesions, a disturbance of the ossification 
leading to  a disproportion between the functional capacity of 
the osseous tissue and the strain to which it is subjected. Thus 
the same condition which is presumably present in the majority 
of the above mentioned osteochondritic processes. 

The same year that the paper of Meis was published M a s  
Lange referred a case of “the typical lesion of sesamoid bone 
(MGZZer)” with resulting suppuration. A 26 year old male, a 
keen sportsman (high jump and football) , suddenly-and with- 
out any definite trauma-had felt pain in the left foot cor- 
responding to the ball of the great toe. The pain was so great, 
that the patient was forced to keep in bed. Temperature up to  
3 9 O  C. with severe swelling of the par t  mentioned. Incision 
produced pus. The wound closed in  the course of three weeks, 
but five months after the onset of the disease it recurred, and 
the lateral sesamoid bone, therefore, was curetted and partly 
removed. After four years had elapsed another recurrence took 
place, and this also happened repeatedly in the course of the 
following two years. On examination November 1, 1937 was 
found variable pain over the ball of the great toe of the left 
foot, immediately the foot was subjected to  weight-bearing, and 
this forced the patient t o  walk more on the outer edge of the 
foot. Never pain in the right foot. X-ray examination: Medial 
right O.S. normal. Medial left O.S. not bipartite. The structure 
is irregular to a slight degree only. Approximately one-third of 
the lateral sesamoid bone is missing. Both 0.8. of the left foot 
are  removed. The histological examination showed-apart from 
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a couple of small, well defined necrotic foci in the lateral 0.9. 

-a wide  correspondence t o  thc  hisfoloyicrrl fintiinfjs i l l  TI’. Mul- 
7er’.s cases: partial, central hone necrosis with preserved mar- 
ginal lamellae and without niarrow necrosis, an also without 
reactive changes on the part of the bone. These changes were 
found in both sesamoid bones. The author agrees, therefore, with 
X U 7 k ~ i ~  in his opinion that  the partition of the 0.s. is not of 
congenital nature, but depends on regional reactions of tissue 
on niechanical basis, taking as a support of this the fact that 
the niedial O . S .  of the right foot was partitioned transversely, 
while the corresponding one of the left foot was not partitioned. 
The author held that  this rnust depend on tlie fact that the 
histological changes in this bone had not yet developed so far  
that  a roentgenological partitioii was recognizable. It \\-ill all- 
pear froni the subsequent closer report of my case 111, in which 
siniilar coiiditioiis existed, that this conception inag hardly be 
maintained. 

With regard to Lcrngc’s case, this denionstrates that a spot- 
ted atrophy in a non-partitioned 0.9. may be due to a partial 
necrosis of the bone, and that suvli a necrosis of tlie sesamoid 
bone may be caused by a pyogenous infeetion, which has become 
manifest clinically in this case as  an osteoniyelitis with acute 
onset, but chronic course. Lnnye  explains the iiifectioii as  a 
secoiiclary complication which has originated in a beforehand 
changed osseous tissue, which for this reason has become n spot 
of iiiiiior resistance to a heniatogeiioiis infection. 

Lcrnge regards the infection as a secondary complication in 
an osseous tissue changed beforehand. The sane  explanation no 
doubt applies also to the three cases recorded by Berinet in 1935 
under tlie title “Septic osteoniyelitis as cause of tlie $0-called 
typical lesion of the sesamoid bones of the first nietatarso- 
phalangeal joint.” I n  the first case, a 12 year old boy, the 
disease started with attacks of shivering chill, high temperature 
and pain in the one hip arid the one foot, which became swollen. 
The increase in temperature and the pain receded, and the pa- 
tient got up, while the swelling of the foot persisted. The patient 
went to  school again, however, and a fistula opened on the inside 
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of the foot, the X-ray examination disclosing two small pieces 
of bone along the medial border of the first metatarsal, as  also 
“a deformed medial sesamoid bone with a lateral defect”. The 
second case was a 15 year old boy, who had gradually developed 
pain in the anterior part of the medial left border of the foot. 
The foot was greatly swollen and tender around the first meta- 
tarso-phalangeal joint, with slight increase in temperature, t o  
38.4’ C. X-ray examination disclosed one larger and one smaller 
piece of bone on the medial side of the first tarso-metatarsal 
joint, the medial sesamoid bone being regularly and horizontally 
bipartitioned. The third case was a female, 22-23 years of age, 
who in the course of a septic abortion had developed pyemia 
with swelling aud pain of the inner articulation of the foot. 
X-ray examination demonstrated a regular oblique partition of 
the medial sesamoid bone, with no sequestrum, however. All of 
these three patients were treated surgically, and the tissue 
curetted from the fistular wall was examined microscopically 
with the result that  unspecific granulations were found. I n  the 
two cases, in which osseous sequestra were present, however, 
these were not examined. Thus these cases cannot contribute 
towards the elucidation of the pathogenesis of the partition of 
o.s., in the two cases in which such partition was demonstrated 
roentgenologically. Neither is information available of the con- 
dition of the other foot. 

The cases of Bennet give no other or  further information 
than that  the sesamoid bones-partitioned or  non-partitioned- 
may also be attacked by a n  acute osteomyelitic infection. It can- 
not be refuted, therefore, as assumed by Lange, that  i t  was a 
case of an  inflammation of the bone in one of Miillw’s cases, in 
which moderate swelling had occurred over the ball of the great 
toe with slight redness and increased temperature of the skin. 
-Suppurative inflammation of these sesamoid bones has been 
described furthermore by Hernaman-Johnson (19.20). 

I n  1929 Meffert published a pathologic-anatomical paper on 
diseases of the sesamoid bones of the great toe. His material 
consisted of more than 70 specimens-ehiefly fetched from the 
dissecting room, but also from the operating table-of O.S.  from 
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patients of ages from 4 to 80. I n  addition to both first meta- 
tarso-phalangeal joints also the second iiietatarsophalangeal 
joint and the liip joint on both sides were examined. Bipartition 
of the 0.s. was found seven times, five of which of the medial 
and two of the lateral O.S. I n  five cases the patients were be- 
tween 30-40 years of age, in two cases between 40-50 years, and 
in one case between 60-70 years. In six cases females were in- 

Fig .  10. 

volved. It could not be decided whether the partition depended 
upon a congenital double rudiment, or whether it was due to 
pressure against the sesanioid bone of a frequently present os- 
seous projection on the head of the metatarsal. By niicroscopical 
serial examinations Meffert found that  the transuerse parti t ion 
 as formed by a defect in the cartilage only, which was replaced 
by firm connective tissue, while the subjacent osseous tissue was 
perfectly intact. Opposed to  this, howeveu, the roentgenogram 
of another case showed that while the cover of the cartilage was 
quite intact and gave no data whatever for the presence of a 
partition, the underlying bone was divided into three fragrnents, 
the two smallest of which showed a poorer calcium content. The 
partition between them consisted histologically of connective 
fissue which had penetrated from the sides. In  the niaterial of 
Meffert are  found also 3 cases-it was section specimens from 
individuals between 60-70 years of age-the histological exam- 
ination of which showed necrosis of a sesanioid bone. I n  none 

Acta orthopaedica, Vol. XV, 2 4 .  7 
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of the three cases was information available that clinical symp- 
toms were present. I n  the one case, a 63 year old male, who had 
died from cancer of the stomach, the medial sesamoid bone 
showed a blzlish partition corresponding to a bone projection on 
the head of the metatarsal lying opposite. There was no trans- 
verse division of the bone. The lateral sesamoid bone was intact. 
Histological examination demonstrated necroais of the osseous 
tissue, bat not of the m r r o w  tissue, Not all of the osseous tis- 
sue was necrotic, however. The marginal lamellae also here 
showed staining of the centres, namely. T h  case showed full 
conformity, themfore, wi th  the finding of Miiller of a partial 
mewosis. Meffwt was unable to  find any causal relation of this. 
No signs were present of hardening of the at-te.ries and no 
obliteration of the vessels, and neither any signs of fracture. 
Meffert contents himself with stating, that as only a partial 
m r o s i s  and tw t o t d  necrosis was present, the case could not 
be ranged on a par  with the Kohler diseases, the Legy-CaluB- 
Perthes a. o., and is looked upon as a step in the direction of 
a total necrosis. Such a total necrosis, on the other hand, was 
found in the other two cases. I n  the one-a 77 year old in- 
dividual, who had had his leg amputated due to an  arterios- 
clerotic g a n g r e n e t h e  medial sesamoid bone showed definite 
changes macroscopically, being i. a. divided transversely into 
two unequal parts. The second case concerned a 70 year old 
individual, who had died from nephrosclerosis. No mention is 
made a s  to  whether the lateral sesamoid bone, being the diseased 
one here, was partitioned. I n  both these cases, however, the 
histological examination demonstrated t o h l  necrosis in corn 
plete cowformi@ u%Dh that found in. the Kohler-Pevthes diiseases. 
Neither in these cases, however, was the necrosis total, so that 
all osseous and marrow tissue was necrotic. Further, the author 
reports regarding these two cases, that the histological picture 
is in entire conformity with tha t  referred by Kohler for necrosis 
of the head of the second metatarsal, in which is found: hyper- 
trophy of the articular cartilage, the necrotic tissue delimited 
by a narrow band, and Cotul lzecrosis of th@ osseous and marrow 
system. The only feature missing was the wedge-shaped necrotic 



ON PARTITION OF THE SESAMOID BONES 93 

focus so strongly emphasized by Axhausen in his papers, a s  
also the crunibling of the necrotic bone struts. L4xhaz~seri i s  of 
the opinion that  the preservation of the cartilaginous disc is due 
to the fact that  it is flushed by the synovial fluid. 

Simultaneously with the paper of Meffert  appears a report 
by Nchutz of a case of neerosis of 0.8. in a 32 year old operating 
room nurse, who had complained for 3 weeks of intensive pain 
around the first metatarso-phalangeal joint of the right foot, 
and conserr ative treatment not having procured any improve- 
n y n t  worth mentioning. The roentgeiiograni showed a trans- 
verse partition of the proximal part of the medial sesamoid 
bone as also irregular, spotted atrophy of the bone. Roentgeno- 
gram of the lateral sesamoicl bone of the left foot iLevealed a 
rather sharply defined transverse partition. The right medial 
0.s. was extirpated. Histological examination showed that  the 
greater par t  of the bone was necrotic. Also here as in Muller’s 
cases-spots were fount1 in which b e  marginal lamellae still 
contained centres. In contrast with the cases of Mullel; how- 
eyer, Pchutz found that  also p e a $  portions of the marrow tissue 
was nrcrotic. I n  other parts of the marrow cavities a marrow 
fibrosis was found. Of particnlar interest, bowever, was the 
granulation tissue, exceedingly rich in cells, apparently originat- 
ing in the periosteum and consisting of spindle-shaped cells, 
which extended far into the niarrow cavities. In the partition 
proper connective tissue and fibrous cartilage were observed. 
Schiih holds that  this histological finding warrants t he  rang- 
i n g  of t he  ease among the  junenile, Aecrotiaing osteopathies. 
Schiitc regards chronic trauwata as cause of the disease, pos- 
sibly on the basis of certain predisposing factors. 

I n  1931 W .  Wisbrun gave a contribution to the pathology 
and therapy of the lesions of the sesamoid bones “based on 4 
clinical cases, three male and one female, between the ages 36-42 
years. The one of these patients-a 36 year old labourer-had 
suffered pain for a number of years under the ball of the great 
toe on both feet when walking long distances, which was sup- 
posed to be due to  the existing bilateral hallux valgus, and for 
this reason bilateral operation was performed for this lesion. 
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As the pain did not disappear, extirpation was carried out of 
both the greatly tender and easily palpable medial 0.8. Roent- 
genologically they presented only a certain irregular structure, 
but 120 partition.. Subsequently the pain disappeared. A total of 
9 sesamoid bones were removed and examined histologically 
from these 4 patients. This examination showed that the clinical 
symptoms, which have been described in exactly the same way 
by all authors, may be due to entirely differend processes elDioZo- 
yicaZZy. The histological finding in one of these 4 cases de- 
monstrated the presence of a fracture of the sesamoid bone in 
a stage of repair. I n  the one case only was there an indication 
of transverse partition, not in the three remaining cases. The 
histological finding in these cases disclosed that the bone cov- 
ered by periosteum was the seat of an osteoai-thritic process, 
originated from changes in the periosteum. The author is of 
the opinion that a “primary o s s o ~ u s  form” of tke so-called 
arthribk deformam is present. It was possible to distinguish 
between 3 different phases: 1. Penetration of fibrous tissue from 
cartilage and ‘periosteum. 3. Dissolution of the structure of the 
spongious bone. 3. Reparatory structural changes aimed a t  
adaptation.-The course of the disease depends upon whether 
the reparatory structural changes of the spongious bone are 
capable or not of stopping the proliferation of the connective 
tissue. The author could find no traces whatever of the changes 
of the osseous tissue described by W .  Mullet; and designated by 
him “Nekrose der Zwischenlamellen”, and neither could profes- 
sor Hiibschmarm, who had examined the specimens. The author 
disassociates himself definitely, therefore, from the opinion of 
MiiZler that there exists any “typical” lesion of the sesamoid 
bones. In  the opinion of the author all lesions of sesamoid bones 
given such designation, or termed osteopathy or osteitis fibrosa, 
are of trafbmtk origin. They might occur without the patients 
being aware of having been exposed t~ any particular trauma. 
The author maintained that in all cases the nature of the disease 
would have to be traced back to some inferiority of the osseous 
substance, which was unequal to the functional strain. The 
author suggests, therefore, that the lesion be designated insuf- 
ficiency of the  sesamoid bones. 
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I n  a paper from 1931 Wieclhopf and Greiferisteirz survey the 
papers mentioned here (Renccnder, Ti7. Miiller, Nds, Juroschy, 
Lafzge, Jlrffrrt, Griep, W i s b n m ) ,  which in their opinion may be 
classified in various groups, which will be described later in 
more detail. It should be mentioned here only that  the authors 
maintain being able to establish tha t  all microscopically exam- 
ined cases heretofore described-also those without available 
history of disease--may be ascribed to the following three 
causes of the histological changes : 

Pig. 11. 

2. Subchondral necrosis of the O.S. corresponding to the 
identical processes in the lunate bone, Legg-Calv&Perthes, 
and so forth. 

2. Genuine fracture. 
3. The so-called “insidious partition”. 
No typical lesion of the sesamoid bones exist. It caiinot be 

definitely decided whether any cotzgen ital partition exists. They 
are certainly much less frequent, at any rate, than assumed. 

The case of arthritis urica O.S. described by the authors in 
their paper showed clinically as  well as roentgenologically the 
identical picture to that  found in the so-called typical lesion of 
the O . S .  The histological examination of the removed medial 
sesamoid bone of the diseased foot, demonstrated by the roent- 
genogram to  be greatly spotted, atrophic, and which had been 
exceedingly tender on palpation, demonstrated profuse deposits 
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of urates in the substance of the bone, partly also in the cartil- 
age. These deposits of urates had induced no necrosis of the sur- 
rounding tissue, neither of cartilage nor of bone. Around scat- 
tered heaps of iirates, however, reactive changes had occurred 
in the tissue, so that it had become encircled by a granulation 
wall. Rome giant cells also were observed here. I n  the parts of 
the cartilage, spongious bone and marrow which were free from 
urates, no signs were present of changes in the tissue. 

I n  1932 Weil and Barthebs demonstrated to the Breslau 
Society of Surgeons the operated and histologically examined 
case of 0.s.p. mentioned by me in the first part of this paper 
dealing with patella partita, in which a f ibrow,  hmZed fracture 
and aseptic newosis were found in the one half of the bone. It 
was not possible to decide, however, whether it was this latter 
or the fracture which was the primary factor. The authors re- 
port that their investigation verified the investigations of WaL 
ter Miiltev regarding the cause of the 0.s.p. 

In  1933 Wattw Wisbmr~ published a fresh contribution to 
0s seaamoideuin partitum, in which he recorded the result of the 
histological examination of 7 partitioned 0.8. from 5 patients 
between the ages of 19-26 years, two of which were male and 
three female. In all of the cases the medial O.S. was involved. 
In  two cases the lesion was bilateral, the roentgenogram in the 
one of which demonstrated a unilateral healed Xohler I1 disease. 
The patient never had experienced any clinical discomfort from 
this. I n  the other two cases the patient had bilateral hallux 
valgus. In  the three unilateral cases also the O.S. were found to 
be partitioned on the sound side as well. In two of the cases a 
trauma might be assumed to be a reasonable cause, such being 
denied in the remaining three cases. In all cases X-ray exam- 
ination demonstrated a transverse partition bordered by partly 
smooth, partly uneven margins. The histological examination 
showed that this partition consisted of connective tissue, the 
fibres of which showed the identical structure and course as those 
of the periosteum, with which it was immediately connected. The 
histological examination of the two halves of the sesamoid bones 
showed signs, almost to their entire extent, of a still active, or 
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possibly more correctly, a still not completed osaificatioii.-At 
the places a t  which the two margins of the spongious bone are 
in contact, or at which they are separated from each other by a 
uarrow layer of fibrous cartilage, the author in all his cases 
found small rifts in the tissue, which had to be regarded as  
causatire of tlie pain. The substance of the bone shonred a weak 
spot here, and niust be assuiiied to be particularly exposed to 
traumatic and mechanical strain. The author finds an analogy 
in this with the findings of Lonye in his iiivestigations on ostm- 
chondritis coxae juvenilis. Neither here does one find such 
“Zersplitteruiigeii uncl Zerreibungen” a t  any point of ossifica- 
tion or  calcification, but on tlie places only which seem to be 
particularly exposed to such traumatic strain. Thus the author 
also finds a number of corresponding features between 0.s.p. 
and the Osgood-Mchlatter disease, apophysitis calcanei, Iiijhler 
11, after investigations niacle by Zaaijor, 27. Dietrr’ch and Haas 
respectively, all of whom have found that functional and 
mechanical lesions play a part in the partitions in the osseous 
tissue, which are  dealt with here. I n  the presence of au  ab- 
normal ossific centre, this will play a determining rdle, while 
the trauma will be of 110 further significance than any other 
“trauma” occurring in daily life. I n  Wisbncn’s opinion, there- 
fore, a conclusive factor in the etiology of the osteochondritis 
is t ho  pathological ossification, which produces the spot of 
minor resistance which due to “ortlicher Gegensatzliclikeit in 
bezug auf Elastizitat und Widerstand bei etwaige Wtozen und 
Erschiitterungen, ungleichniassigen Schwingnngen und damit 
eiiihergehenden Druck- und Zerrungsw-irkuiigeii ausgesetzt sind, 
die dort, wo besonders ungleicher und sogar gegensatzliche Kon- 
sistenzverhaltnisse bestanclen Rich urn SO starker bernerkbar 
iiiachen niussen”. (Lartge) . According to this Wisb~ten considers 
being able to conclude that such eaf tnsive conformity exists 
beiqoeen the above nientioned skeletal diseases and o . s . ~ . ,  that  
one i s  entitled to ratige this umong the  so-called jurenile O S -  

teopafliies. The only difference is that all the patients of the 
author had far exceeded the age when the ossification was com- 
pleted. The author is unable from his observations to find a 
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reply to the question as to how this retarded ossification comes 
about. The explanation must suffice that the intensity of the 
ossification is not great enough to compensate the fibrous 
elements with normal spongious tissue. It is a matter here of 
a process taking place between the osseous and the connective 
tissue, while the cartilaginous tissue is attacked secondarily 
only. The author holds the opinion, therefore, that in the place 
of the designation osteoehondropathia, or still better, osteochon- 
drosis (Hum), one should use osteofibropathk, or still better, 
osteofibrosis. The juvenile malacia, therefore, should have to be 
termed osteofibrosis juvenilis. 

In the opinion of the author there is no doubt a t  all that 
the continuous partition in these lesions of the 0.8. are due to 
mechanical strain, and no less that continued mechanical strain 
leads to further partition, even to disintegration of the bone, 
whereby finally the picture of a pseudarthrosis occurs as de- 
scribed by several authors (MulZer, Jarosehy, Meis ) .  This must 
be the explanation also of freshly arisen partitions. 

In the great paper-repeatedly mentioned above-published 
in 1934 by Kimmelsti~l-K~emser-Richter (from Eppendorf, Ham- 
burg) under the title “Osteochodrosis mecratiearts findens der 
ITesambehe des I Metatarsals” = o . s . ~ . ,  the histological findings 
have been subjected to particular attention. Firstly, the paper 
is based on a systematical examination of 80 sesamoid bones 
assembled from a section material which has been selected ir- 
regardless of age or occupation of the individuals. Most of them, 
however, were between 60 and 70 years of age. The changes 
found in 20 per cent of this material were partly extremely 
great and demonstrated a variegated histological picture. They 
were found partly in the cartilage in different depth ( =  chon- 
drosis meeroticam fiadens-Kimmelstiel), and partly-and this 
was in the great majority of the cases---on the border between 
cartilage and bone, more precisely between “the growth cartil- 
age” and the bone (= osteochmdrosis n.ecrolDiean.8 fhdens-  
Kimmekt ie l )  . As indicated by the designation, therefore, one is 
confronted here by a meerotbiag process leading to partitiom of 
the tissue (findo = partition), or more precisely, a dissociation 
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either within the cartilage oiily or  between the above nientioned 
cartilaginous layer and the bone.-The histological changes are 
partly of degenerative rbatztre, partly of rcactice mtwre. Due to 
necrosis of the growth cartilage in the chondrosis, infractions 
may occur in  this with partition spaces filled by crumbling 
masses, while the osseous tissue is quite intact, o r  the articular 
cartilage may be the object of a necrosis which may become 
total ,  the cartilage deteriorating over the osseous tissue, which 
Also now may be perfectly intact. The generative changes may 
lead also to degeneration of the surface of the cartilage, a s  in 
Meffert’s case, and with the identical incidence, which is estim- 
ated to  be in one half. 

I n  the preponderant number of cases, however, a n  osteo-- 
chonclrosis i s  present, a necrosis, a s  mentioned, origiiiating on 
the border between the growth cartilage and the bone, and 
which results in  a separation of the cartilage from the bone. 
Frequently this separation is of small extent only while the 
rwrrosis is predornirmnt. Apart from these degenerative changes, 
as  mentioned before, reactive changes also occur of regenerative 
and reparatory character with formation of fresh connective 
tissue which penetrates into the marrow cavities, where it is 
deposited on the outside of the necrotic bone struts, partly also 
on those still preserved, and as osteoblasts form a zone of 
osteoid tissue simultaneously with fresh cartiIage being formed 
-partly from the fresh connective tissue. 

These processes are present in the most different phases 
within one sesamoid bone-thus in one part, generally on the 
plantar side, an osteochondrosis necroticans-while in another 
place only a chondrosis necroticans is found-while the entire 
remaining par t  of the bone may be perfectly intact. Most 
frequently one sesamoid bone only is affected, very rarely two, 
never all four. 

The authors trace the cause of these histological changes 
to fihe mechnnimZ lesion represented by the enormous weight- 
bearing to which the sesanioid bones a re  subjected, finding 
proof of this in the great incidence and in their different local- 
izations, as the necrosis and the partition are found partly 
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within the limits of the cartilage, partly in the border between 
cartilage and bone. The authors emphasize strongly that these 
lesions-fissures and partitions, disruptions and other changes 
in the border between cartilage and bone-have nothing what- 
ever t o  do with an. arthrosis deformuns, but should be regarded 
solely as degenerative and disassociating changes having taken 
place via mechanical-traumatic route. 

I n  addition to these systematical studies of section material, 
the material of the author also consists of 34 clinically observed 
cases of O.S. lesions, histological examination having taken place 
in 8 of these. The results of these confirm as well as supplement 
the findings in this respect on examination of the section 
material. I n  the clinical cases also-fractures, subchondral ne- 
croses, pictures simulating pseudarthrosis, osteoarthritic pro- 
cesses-structural changes are found which speak for “Umbau” 
processes. Briefly, such a multitude of changes are present, that 
according to the author, it is out of the question that it is a 
uniform morbid picture. The difference between the histological 
findings in the section specimens’ and in the clinical cases is 
a matter of grade only, and may be charged merely to the ac- 
count of the age of the individual. In  the opinion of the author 
the fact is common to all these changes that due to the constant 
“traumata” against the less resistant sesamoid bones, the carti- 
laginous callus tissue becomes fractured persistently, with he- 
morrhage. In  this the authors find the exphanation of the acute 
cornmerwem.en,t and the acate emcorbation with swelling and  
redness of the soft parts, as knoum f rom the clinic. I n  connec- 
tion with this the slight tendency to healing becomes easily 
explainable thereby that the small “traumata” in the shape of 
the daily strain, lead to constantly fresh infractions. An 
indication of this are the cartilaginous callus formations fre- 
quently found-despite the slight other changes-in the syste- 
matically examined cases, aud which are a sign of small power 
of resistance in the once injured sesamoid bone. 

In  one of the 8 cases treated clinically and operatively-it 
was a 15 year old schoolgirl, who had suffered a distortion of 
the foot two weeks previously (Kirnmelstiel-Kremse~-Richter, 
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case 31)-and in which the niedial 0.8. was found to be traus- 
versely partitioned, the histological examination demonstrated 
in the one centre some fibrous marrow as also extremely profuse 
“Urnbau” processes on the bone strut, the activity of the osteo- 
clasts being distinctly overshadowed by that  of the osteoblasts, 
even if also giant cells were observed in the Howship lacunae. 
The second centre, separated from the first hy a necrotic cartil- 
age space, showed extreme necrosis of the boric stviit.s, p a r f l y  
abso of the niarrozr. In addition to the necrotic bone struts, liow- 
evw. one could also see soiiie which were perfectly intact. The 
al;tliors emphasize, however, that this in no way warranis the 
assumption of such process being characteristic, and w e  in it 
an analogy to  that found in the Kohler and Legff-C:al\.Qlrc.rtli~~ 
diseases. In  the aseptic necroses, namely, is not i‘o:nltl the 
characteristic wedge-shape of the necrotic tissue, which accord- 
ing to  dxhiaiisen justifies the assumption of an einbolic process. 
The lesion in the O.S .  cannot either be compared with Kienbiick’s 
necrosis of the lunate bone, because in the opinion of the author 
the peculiarity of the lunatuni necrosis is that a trauma is 
entirely lacking in the past history. The cause of this necrosis, 
therefore, innst be looked for in the fact that  the bone has been 
subjected to some sort of injury. Indeed the static conditions 
in os lunatuni carpi differ widely from those in the O.R. of the 
foot, in which according to the author the trannia plays il pro- 
minent rdle etiologically. 

In the case mentioned of hiiYL1?.lClSt”iel-I~i,ei)l..SCr.-Rjchter’s an  
incipient cyst forma tion was observed also in the necrotic area 
just under the cartilaginous border-a regressive change fre- 
quently noticed in arthropathia defornians. As mentioned 
previously, however, the authors disassociate thernselves from 
the contention that  the histological changes in the lesion in the 
O.R. have anything to  do with artlirosia deforniaiis. 

With regard to the sesanioid bones the authors suppose that 
a traumatic separation with the resultant circulatory disturb- 
ances is entirely sufficient to  explain the necrosis denionstratecl. 
Such separation, however, does not need a definite one-time 
trauma in the opinion of the author. The daily mechanical stress 
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is sufficient, to which these small bones are exposed. The dif- 
ference between these separations and a genuine fracture which 
may be traced back clinically to a single violent trauma, is 
not of essential nature, as it depends on the strength of the 
violence only. When this is quite slight, it results in an in- 
sidious, progressive infraction. The authors draw the conclusion 
from their researches, that the not infrequently occurring parti- 
tions of o.s., made as incidental finding on roentgenological 
examination of the feet, may possibly represent the final result 
of a pathological process (Richfier) . It could not be decided from 
the material of the authors (Kimmelstiel) whether congenital 
partitions of the O.S.  also exist. 

K~mmcls t i e l .~K~~e~er -Rich ter  summarize the result of their 
investigations in the way that the cause of the partition of the 
O.S .  must be looked for in the following facts: 

1. Slight traumata, and the possibility of sufficient repar- 
atory processes. 

In  these cases one meets the his-tological picture of 
“Umbau” in the structure of the sesamoid bones (Wis- 
brun) . 

2. Slight traumata without sufficient reparatory processes, 
for example due to persisting mechanical lesions. 

The most characteristic picture of this lesion of the 
sesamoid bone is met with here-the changes leading to 
a transverse division of the bone by a conmective tissue. 
cartilaginous callus. 

3. Severe acute traumata, leading to fracture of the sesamoid 
bones with no visible reparatory changes. 

Kewewter has examined histologically 520 autopsy specimens 
of 0.8. from 120 bodies of all age groups from 1-100 years, among 
which 16 in the group 1-20 years, 7 in the ossification age. Some 
of these showed partition. No more than in the non-partitioned 
cases, however, did these demonstrate any histological changes 
whatever. Keurenter is able to add to this post-mortem material 
one case treated operatively, which was examined histologically. 
It was a case of a 30 year old hospital nurse, who had struck 
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the ball of the left foot against the doorsill. X-ray examination 
seven to eight weeks afterward demonstrated transverse parti- 
tion of the medial o.s., which was extirpated two weeks later. 
The histological examination showed perfectly normal structure 
of the one half of the O.S .  which was divided into two equal 
parts, while the bone struts in the other half were lacerated and 
destroyed. The interspaces between them were filled by a 
vascular tissue. Giant cells were also demonstrated and in  
several places formation of new bone. Corresponding to the 
partition the cartilage had collapsed, being replaced by fibrous 
tissue, poor in cells. The partition is composed of a liomogenous, 
collagenous substance. According to this the authors suppose 
that  a fracture had taken place in the actual partition with 
destruction of the bone struts in the one (the proximal) f r a g  
ment with incipient callus formation. 

The normal histological build of these sesamoid bones de- 
monstrates that  the bone s t rut  has a course vertically to these 
and forms the so-called pressure-or more correctly--u:elght- 
bearing Znyer. In  the plantar part of the xesamoid bone, on the 
other hand, the bone s t rut  has a course parallel to the sole of 
the foot, forming the socalled sliding layet.. 

The result of Heujenter*’s histological examination of the 
autopsy specimens is that, whereas the non-pnrfitioncd sesamoid 
bones demonstrated this characteristic osseous structnre, it was 
missisg in the partitioned ones, in which no abnornial findings 
were made. Approximately 15 per cent of the present material 
consisted of partitioned 0.s. The partition was transverse, 
generally-thoughnotalways-dividing the cartilage also, which 
often had collapsed over the partition and had become 
fibrously degenerated, while the partition proper was filled by 
vascular connective tissue, poor in  centres, or fibrous, firm 
connective tissue with few vessels, in which were found also 
cartilage cells. In some rare cases the histological findings de- 
monstrated the presence of a healed fractnre, while in ap- 
proxiniately 10 per cent of t he  cases signs were found of 
arthrosis deformans.--lieu.Fnfer summarizes the results of his 
clinical, X-ray and histological exaniinations, stating that 



104 ELALFDAN SUNDT 

cases are found with morbid changes in the O.S. of the foot, 
although they are  comparatively rare, and do not always give 
symptoms. Furthcr that no typkul lesion. of the sesamoid bow08 
mists ,  and finally that in his autopsy material was found-as 
cauwtive factor of the morbid changes in the 0.s.-fracture of 
non-partitioned as  well as partitioned bones, as also arthrosis 
deformans. 

V. 
The cases referred here are all the histologically examined 

O.R. with partitioning tha t  I have been able to find in the 
literature. I n  addition come the following two cases which I 
have observed myself: Case I. Louise E.) housewife, 31 years of 
age. Came in for consultation August 17, 1934. Presumably has 
always been healthy. As far a s  she is aware she has never had 
rickets. I n  May 1923 she was treated by me for a fracture of 
the lower tibial epiphysis of the right leg, which she had incur- 
red one month previously by jumping down from a motor truck, 
thereby getting a squeeze on the foot. The tibial fracture healed 
without defect. She married three years later, and now has two 
children. I n  May 1934 she noticed pain under the ball of the 
great toe of the right foot. She states that  just previously she 
\ad been digging a great deal in the garden, using the right 
Coot on the spade. Ske knows of no other cause of her lesion. 
The pain which was intensive and persisted also when she 
kept quiet, night as well as  day, radiated along the dorsum of 
rhe foot up into the leg. The ball of the great toe was tender 
and swollen, so that  she had to walk on the outer edge of the 
foot, and was unable to  wear a shoe. Physical examination- 
right fooD: Slight hallux valgus. No distinct swelling of the 
first metatarso-phalangeal joint, which is stated to  be very 
tender to  pressure on the plantar side, particularly medially 
corresponding to the medial sesamoid bone, which is distinctly 
felt. Normal mobility in the joint mentioned, a s  also in the 
ankle joint. Left foot: Considerable hallux valgus. Normal 
clinical conditions otherwise. R o e ~ t g m l o g k a l  exurnkation: 
The right medial O.S. shows a sever2 8potted atrophy with ir- 
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w y u l a r  pcirtifion of the Done. I n  the sagittal plane the bone is 
partitioned transversely, in the axial plane the partitioning is 
more irregular. I n  the left 0.s. is  seen in the frontal plane 
severe regular atrophy zcithout parti t ion.  Neither is such observ- 
ed in the sagittal or axial plane. 

On August 23. the total me.dial sesamoicl bone was ex- 

Fig.  12. 

tirpated. Uneventful course. Histological exaiiiiiiation (professor 
HarDita) : " ...... The specimen consisted of two pieces of bone, 
the one well over the size of a bean, the other approximately 
the size of a pea. No definite fracture is seen niacroscopically. 
bIicroscopically are observed in a great par t  of the specimeu 
bone struts of nornial appearance and structure, separated by 
normal fibrous bone marrow. I n  the othey par t  the structure 
is indistinct. The hone merges into a cartilaginous, fibrous 
tissue with degenerated structure. A great rnany arnorphous 
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pieces of brownish colour are seen. These probably consist of 
necrotic pieces of cartilage emb@dded irt fibrous tissue, a d  
which a?-e being resorbed. I n  one part some small necrotic 
pieces, probably of bone, were observed encapsuled in a grand& 
tion tissue. This was regarded as a partial necrosis. One has 
here a necrosis of 'bone a d  cartilage. There is no sign of in- 
flammation, however. Nothing speaking for a tumour. No actual 
fracture may be seen microscopically. Diagnosis: Sesamoid born 
wiCh partial mcrosis, partieularly of the cai"ti1age. N o  sign of 
inflammation." 

October 12, 1934. The patient who presents herself for con- 
trol examination, states that she feels much better, and is very 
satisfied with the operation. She now walks on the entire sole of 
the foot, wearing shoe as before. No pain on walking. No tender- 
ness. Does her work as before. 

Case II. Else H., domestic servant, 31 years of age. At the 
age of 10.12 years she consulted a physician because of bilateral 
considerable hallux valgus, most pronounced on the left foot. 
Conservative treatment for one month. Afterwards no treat- 
ment. Since she has had pain i n  both feet. While the pain in 
the right foot, however, was localized to the dorsal and medial 
side of the metatarso-phalangeal joint only, &n the  left foot it 
was localked also-amd even particularly so-to th& plalztar 
side of the joilzt, t o  the ball of the great toe, which zms tender. 
This has never been the case with regard to the right foot. The 
pain was greatest when she was walking or standing. I n  the 
autumn of 1939 this foot pain grew worse, so that the patient 
again consulted a physician in October. On October 25th bilat- 
eral hallux valgus operation was performed with disposal of 
the tendon for the extensor hallucis longus. Subsequently the 
pain in the right foot vanished, but not that in the left one, in 
which tenderness and pain under the ball of the great toe still 
persisted. 

On February 28, 1940 the patient was exposed to a trauma, 
getting a distortion of the left knee, which was immobilized in 
plaster bandage. Examination of the feet disclosed persisting 
considerable tenderness of the ball of the great toe on the left 
foot. 
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X-ray exaniiiiatioii of both feet on October 36, 1939 had 
demonstmted the following : Right foot. Distinct transverse 
partition of the medial sesanioid bone into two approxiniately 
equal parts with iiornial structnre. Left foot. Medial sesainoid 
bone shows severe decalcification, which inakes the contours as  
well as the structure blurred. The hone is obserred distinctly, 

Fig.  13. 

however, to be clivided into three fragments. N o  ?.cgzcZar, distinct, 
wide transwt-st  parti t ion es is t s ,  hozrever, a s  0 1 1  the  right foot, 
neither in the frontal,  slagitfa1 nor uxial plane.  

March ’3, 1910 the left medial sesamoid bone was extirpated 
in local anesthesia. The greatly flattened bone measured 11 x 
10 X 3 mm. The upper sui*fnce, covered by cartilage, was great- 
ly irregular. Uneventful course. Keither did the X-ray examina- 
tion of the extirpated O . S .  demonstrate any  distinct partition. 
The pathologic-anatomical examination (professor Harbitz)  had 
the following result: “Beceived a sinall f lat  piece of bone; i t  
is triangular, the upper margin measuiiiig 7 mm. and approx- 
imately 10-13 niin. along the two remaining margins. The one 
surface is plane and smooth, the second surface being slightly 
convex, and a very snlall szrpeificinl fuwoir  is noticed here. 

Acta orthopaedica, Vol.  XV, 2 4 .  a 
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Microscopy: The inner part demonstrates the structure of os- 
seous tissue with fairly great compact bone struts as also a 
bone marrow, very poor in cells, (no “fibrous bone marrow”, 
however, as in osteitis fibrosa). I n  the periphery this osseous 
tissue is continuous with a cartilaginous region, which is again 
continuous with a fibrow tissue, rather poor in cells and 
tendinous, which almost c@mpletely enckrcbs the cerbCraZly 
placed osseout and cartilagimua nucLeus. A small part inside 
the piece of bone, in the one of the two specimens, has a necrotic 
appearance ; this is very insignificant, however. No crushing of 
the tissue wa8 observable in this region, and no cartilaginous 
furrow. The macroscopically visible furrow on the one edge is 
a depressed area bn tho -Eendinous &wue. 

Diagnosis: Sesamoid bone consisting of oswous tissue and 
some cartilage in the inner centre, surrounded by fibrous, 
rather tendinous, peripheral tissue. In the inner part a very 
small necrotic piece of tissue.” (Fig. 13.) 

Follow-up examination November 10, 1941 : After the opera- 
tion for hallux valgus in October 1939, the patient hae had no 
discomfort from her right foot. Subsequent to the removal of 
the diseased O.S. in March 1940 the patient was free from pain 
in this foot also, and this lasted into the summer, when she 
again commenced having pain in the first metatarso-phalangeal 
joint, a t  the same time as  the great toe gradually adopted a 
more dorsal flexion. This has afterwards, and in increasing 
degree, troubled her, as she has had pain in this joint when 
walking. This pain she locates to  the dorsal side of the ca- 
pitulum, where she reports considerable tenderness on palpa- 
tion. No tenderness, however, on palpation over the plantar side 
of the joint on the ball of the great toe, and neither over the 
anterior surface of the capitulum, which is palpated in i ts  
entirety, as the great toe is dorsoflexed to 90 degrees and 
luxated up on the dorsal surface of the capitulum, with the 
tendon of the extensor hallucis longus greatly tensed. From 
this position the toe cannot be plantar-flexed to the horizontal 
position. When attempting this the patient reports pain on the 
dorsal side of the joint. The great toe is in 30 degrees abduction 
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position. Righ t  foot: Also here the great toe is greatly dorso- 
flexed. The great toe is easily plantar-flexed to the horizontal 
position. It is in 30 degrees abduction position. Quite slight 
tenderness on pressure over tlie hall of tlie great toe. 9 - m y  
caoniination, left foot: The great toe is in 90 degrees dorso- 
flexion and liixated tip on the dorsal surface of the capitulum. 
Right  foot: The iiietlial O.R. partitioned as before. 

TI. 
Discussior?: I n  the first case X-ray e x a n h a  tioii revealed a 

distinct bilateral partition of the medial o.s., presumably of 
congenital nature. Further was found also a spotted atrophy 
of the bone on the side on which clinical syniptoms were 
present, sgniptoms which had lasted for approximately four 
months. The extirpation of the diseased bone resulted in cure. 
A definite exertion of this foot particularly was supposed to 
be causal of this lesion. Histological examination of the removed 
sesanioid bone showed a partial necrosis of bone as well as- 
and particularly--of cartilage. The necrotic parts were embecl- 
(led in fibrous tissue or granulation tissue respectively. Thus 
a rcccrosis z c ~ s  preseni in a n  icibdoubteilly congenitally purrti- 
tion.ed sesamoicl boae, a t  the same time, however, as processes 
also existed which must be regarded as  being of reactizie, ye- 
p ru t o  r y  nature. 

The second case conceimed a female domestic sei’vant, 23 
years old, of asthenic type, who had sihce childhood had a 
bilateral hallux valgus, aiicl who had also all the time been 
troubled by pain and tenderness under the ball of the great toe 
of the left foot, while this has never occurred on the right side. 
The operative treatment of hallux valgus did not do away with 
this pain. While the X-ray examination demonstrated a distinct, 
probably congenital, transverse partition of the right niedial O . S .  

in two nornially structured fragments, the left wedial sosnnioid 
bono showed an irregular partition of the greatly decalcified 
bone. Necrovis was demonstrated histologically in a small area, 
also this, however, with apparently reactive, reparatory proces- 
ses. No signs demonstrable of osteitis fibrosa. 
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The first question that one is desirous of getting solved by 
the histological examinations, is whether partition of a sesamoid 
bone, when clinical symptoms have not been or are not present, 
must be assumed to be of congenital mtare.  Examinations, 
particularly of the actual partition, of course, are of importance 
in the autopsy material. Such examinations have been carried 
out by W. Miiller, Meffert, Kivnmelstiel-k‘llemser-Richter and 
Kewentsr. In  Miiller‘s case partitioned sesamoid bone was Pound. 
The result of the histological examination was that Miiller as- 
sumed t h a t  it was not a matter of a preformation with two 
centres, but of partition of one with one centre. ICirrzmelstirl- 
Kremser-*Richter, who found obvious, partly even major, histolo- 
gical changes in 20 per cent of the SO autopsy specimens exani- 
ined by them, held that they could safely conclude that these 
had been acquired traumatically, thus excluding entirely the 
possibility of a partition of O.S. being of eongenital nature. No 
mention is made, however, how many of the 20 per cent of the 
SO specimens mentioned presented partition. Meffert does this, 
on the other hand, who found 7 partitioned ones among 70 
specimens fetched chiefly from the section table, though also 
from the operating table. The result of the histological exam- 
ination, however, was that the author was not able to decide 
whether the partition was congenital or acquired.-Neither 
does the great autopsy material of Kewemter pay any contribu- 
tion towards the solution of the question. I n  one case only it 
is suggested as a possibility that the partition may be caused 
by “a primary division” and thus not belonging to the picture 
of disease. The fact of the partition being only histologically 
visible, not roentgenologically, speaks against such an assump- 
tion. 

While the histological examinations have not been able to 
bring any definite decision in this question, therefore, a number 
of clinical observations provides a proof of the probability that 
the often clinically latent partition is of congenital origin, mak- 
ing it perfectly natural to place it among the primary, congen- 
ital partitions throughout the skeleton, in the first instance 
besides a patella partita, which also keeps quite silent clinical- 
ly. It is sufficient here to call to mind the markedly great in- 
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cidence and regularity of the latent partition, the relatirely 
frequent multiplicity and particularly its symnietrical bilateral 
occurrence. Further, that this partition of the O.S. not so rarely 
is associated with other manifest abnorniities of the skeleton 
of the foot, especially liallux valgus, but also others, In  addition 
to this a f a m i l i a l  (Midlet*), and seemingly also an indiridual 
( M u % )  disposition to  these partitions has been ascertained on 
constitutional basis, a s  remarkably many of these patients a t  
any rate  are  stated to  present partly an  asthenic, partly a puffy 
appearance. Aniong the seven patients of Meis this latter was 
the case with four, while it is stated of one of the remaining 
three that the patient was a tall, slim and nervous girl. Two 
of my patients belonged, no doubt, to the puffy type, and a 
third equally surely to the asthenic type. Above all other 
considerations, however, the distinct disposition of sex weighs 
heavily in favour of an endogenous-a covigenitnl pathogenesis. 
i t ful ler ,  who denies this fact, a s  mentioned previously, advocates 
the opinion that an augmented chronic mechanical strain on the 
foot, as represented in reality by a daily active professional over- 
exertion, is sure to be of importance. This straiii is still further 
accentuated by the inadequate footwear of women (high heels, 
thin so les4aroschy) .  I n  my opinion, however, importance may 
be attached to  this only a s  a releasing factor. I f  it had been 
the real cause, the lesion would have had a far greater incidence 
than it has actually. For the great majority of women sin great- 
ly  every day against the hygiene of the foot.-~imirbelstiel- 
Krewser-Richtw attempt to explain the great surplus of women, 
which they found also in their material, 19 among 35 of whom 
were in  the prepuberty or the puberty age respectively and the 
years following immediately, by the greatly increased sport of 
these years with conselquent traumatic injuries. I f  this explana- 
tion was correct, however, one should have expected rather a 
surplus of men. The disposition of age also, as mentioned above, 
arid which is distinctly demonstrable in the clinical cases in 
favour of the adolescent years, by itself as also together with 
the disposition of sex, speaks plainly in favour of an endogen- 
ous factor a s  the fundamental cause of the lesion. 

The question as to the nature of the histological changes 
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found in the clinical cases has caused greater discussion than 
the question of whether the partition is of congenital nature 
OP not. In lesions of the sesamoid bones they are on the whole 
decidedly more synonymous than in patella partita, as with a 
couple of exceptions necrosis of the bone has always been found 
in cases of 0.s.p. I n  Kimmektiel-K~ems~e1=IRichter‘s material it 
was so marked that the authors declared the disease to be a 
necrotiximng lesion, in spite of the motley picture presented by 
the histological examinations. 

The question is of particular interest here, therefore, of the 
relation of the lesion of the sesamoid bones to the aseptic, 0% 
seous necroses, in which a to)tal necrosis is present, i.e. a necro- 
sis of the osseous tissue as well as of the marrow tissue, ir- 
respective of whether the necrosis involves the entire bone in 
question or whether it is pa.rtid only. In  six of the cases exam- 
ined (Itenunder 1, Xckiitx 1, Meffert 2, K i r ~ ~ l s t i e l - , K r e n z s e r -  
Richter 1, and Xu12d.t 2 ) ,  total necrosis of the bones was found. 
I n  practically all the cases it involved certain parts of the bone 
only, for example in my second case in a small area only, in 
K~mmelstiel-Kremser-Richter’s case in part of one of the two frag- 
ments, not in the other. Histological examination of some-a 
few only- O . S .  fetched from the section table gave the same 
result, and Meffert made an exactly similar finding, as he found 
total necrosk in two of his cases, and in the third partial necro- 
sis, of the osseous tissue, namely, and not of the marrow tissue. 
In this case, however, not the entire osseous tissue was invaded 
by the necrosis. 

As opposed to these findings of total necrosis, TY. MiiZler 
drew the conclusion from his investigations that a parfiial ne- 
crosis-of the actual osseous tissue only, not of the marrow 
tissue-was characteristic of Che necrosis of the wmmoid bone&, 
and that this could not be compared with that found in the 
juvenile osteopathies as maintained by 8enande.r and Xchiitz, 
as also by Ueffe.rt regarding two of his cases. Both my operative 
cases must be counted to this category of ‘total necrosis”. I n  
Jaroschy’s case, on the othei* hand, no signs of bone necrosis 
were demonstrable, and finally the histological findings in 
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Griep’s case showed a picture corresponding entirely to that 
found in an  osteitis fibrosa. The difference in the histological 
findings thus found between the two last-named cases on the 
one side and the others, in wliicli a necrosis of the bone was 
present, is sure to he weore seenihg than real on closer study. It 
should be remarked, firstly, that  it appears from the description 
of Renaieder‘s as well as Scltiitx’s and of one of Meffert’s cases, 
that the necrosis of the sesamoid bone demonstrated was not 
total in  the true sense of the word, as there were parts in the 
osseous tissue as well as in the marrow tissue which took on 
the colour of the nucleus. Thus only a purtia7 necrosis existed, 
of hone as well as of marrow, hoozmver. I n  the case of Mii1le.r 
also-in which the necrosis involved the osseous tissue only- 
it was not total, as colourecl centres were found in some parts 
of the marginal lamellar system. This was the case also in the 
cases of Renunder, A’chutx and illeffert. Several reasons seem to 
make it entirely impossible to assume that  the difference be- 
tween the case of Meffert and the others should be of qualitatha 
nature, according to the opinion of Jfiiller. 

It should be kept in mind, firstly that  i t  is easily under- 
standable that  the poifit of time in the developmeut of the dis- 
ease a t  which the histological examination was carried out must 
play a rble. The fact that in Griep’s case the patient was 
operated upon 5 weeks, in Rehiitx’s 3 weeks, in MullerJs and 
Jaroschy‘s about one year, in Rereunder’s 3-4 years, in my first 
case 4-5 months and in my second case perhaps not until 10 
years, after the symptoms had occurred, must be assumed in 
reason to be of importance to the histological findings. It is 
all the more reasonable to assume this if one sees in  the histolo- 
gical changes-and this is no doubt correct-a reaction on the 
par t  of the tissue to some injury or  other of whatever nature 
it may have been-a reaction which is certainly also inclividual- 
7y different-refer to the individual disposition which is de- 
finitely present also in the onset of the disease. Griep’s case- 
in which the histological findings were interpreted primarily 
as an  osteitis fibrosu-constitutes a perfectly parallel case to 
the case of Riedel and Korz jetany of Legg-Calve-Pertlies and 
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two of my cases of patella partita, in which the existing histolo- 
gical changes also primarily were interpreted as osteifi is fibrosa. 
While Miiller, however, found no regenerative processes in his 
specimens, W e p  on the other hand in his specimen found 
marked such (proliferation of periosteum and connective tissue, 
bone formation). Griep found the marrow tissue, in which MGl- 
ler found no changes, reformed into fibrillaiy connective tissue, 
and considered his case to resemble much more that of Renan- 
der, which was designated by him osteopath& 0.8. Professor 
Hchmincke states with regard to the case of Oriep: “Der in den 
8esambein erhobene Befund ist prinzipiell der gleiche wie be1 

aer Kohler’schen Erkrankung. Auch hier halten wir die Nekro- 
sen fur das Primare, die ubrigen Veranderungen fur reaktive, 
resorptive Natur”. As mentioned previously giant cells were 
discovered in the case of Renander in the bone as  well as in 
the marrow tissue and the tissue uniting the two bone frag- 
ments. Particularly should be noted here, however, the tissue 
consisting of spindle cells which he found in the marrow cavities 
as  well as in the periosteum, and which he interpreted as gmn- 
uhtiorc tissue, which had arisen as a reaction brought about by 
the necrotic process of the bone, and probably originated in 
the periosteurn. These strongly reactive processes-as in the case 
of Oriep-are in gPeat contrast to that found by Muller in his 
cases, in which the necrosis had given so markedly slight oc- 
casion for reactive processes. 

In a class of their own stand the case of Jaroschy and my 
two cases. In the two latter cases reactive processes were found, 
partly very marked. I n  Jwoschy’s case it was strongly emph- 
asized that no necrosis of the bone could be definitely ascertain- 
ed, whereas ample reparatory and regenerative processes were 
present in the osseous tissue as well as in the cartilage-pro- 
cesses which were undoubtedly of older date. It was not possible 
to decide whether a necrotic focus had existed once, which had 
resulted in fracture, or whether a partition had taken place in 
a morphologically sound bone. In his opinion the difference 
found in the cases of Renadw,  Muller, Griep and Jaroschy 
must depend only on a difference in the extent of the distribu- 
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tion of the pathological changes (possibly a primary bone ne- 
crosis) on which the lesion is based, and next on the fact that 
the different cases have come for examination in different sta- 
ges. The degree of the reparatory processes, namely, depended 
to a great degree on the age of the process of disease. According 
to  this ~ ~ ~ i r o s ~ ~ ~  concludes with advancing the supposition that 
this lesion of the sesamoitl bones of the great toe corresponds 
to  the Iiiihler disease of the head of the second metatarsal. 
While a similar lesion has been described occasionally also in 
the head of the third metatarsal, it has been described once only 
in the head of the first metatarsal (h-otijef:)iy). 

Against the assumption of an aiialogy between 0.s.p. arid 
the aseptic necroses has been advanced-as a very weighty argu- 
ment-the missing consolidation of the f m g m e i z t .  Such con- 
solidation together with a more or less pronounced deforniity 
of the diseased epiphysis i s  typical and highly characteristic of 
the necroses as mentioned. The fact that  a consolidation seems 
not to take place in  0.s.p. corresponds to  the fact that 2Cluller. 
found so remarkably small reactive processes hy his histological 
examinations. It has been mentioned already that Kiimrnelstiel- 
~ ~ ~ e ~ n s e r - R ~ c h t ~ r  traced the cause of the lacking consolidation 
to a constantly fresh traumatism, also repixwxited by the daily 
strain. In my opinion, however, the fact that consolidation OC- 

CUPS in the aseptic necrosis of the head of the second metatarsal 
(Kiihler 11) despite the fact that  the capituluni mentioned must 
be assumed to be elqually exposed to niechanical injury a s  the 
sesamoid bones, speaks definitely against such assumption. 
Neither can in my opinion, however, the actual argumentation 
per se with the lacking consolidation be maintained. It has been 
mentioned previously that the histological examinations were 
not entirely consistent with regard to whether the smooth, re- 
gular, mostly bilateral arid clinically quiescent partition in 0.8.  

is of congenital nature or  acquired. It is certain, however, that  
clinical and roentgenological facts with preponderant yrobab- 
ility speak for this partition being of congenital nature, and 
thus of a different genesis from that  of the spotted atvophy of 
the fragments found in the clinical cases, an atrophy which 



116 HALFDAN SUNDT 

recedes together with the clinical symptoms, and consequently 
leading to normal structure of the fragments. I n  my opilzion th& 
m s t  be secp-ded as a n  analogy t o  the corwolidation in $he 
aseptic rwcroses. 

Seemingly the disease attacks the fragments, while the parti- 
tion remains untouched. This appears fully from the cases pre- 
senting a bilateral, symmetrical partition, with unilateral 
clinical symptoms, however. The partition is uniform on both 
sides. Furthermore the frequent symmetry in the partition per 
se speaks strongly for its being congenital. I am of the opinion 
that this is  accentuated still further by the fact that, as far as 
I know, a bilateral necrosis of O.S.  has not been observed. 

In my two first cases with an acute onset a consolidated 
structure appeared of the fragments with spotted atrophy. In  
the two other cases (I11 and IV) the conditions seem to be 
undoubtedly more complicated-less in the first of these, how- 
ever, than in the second. In this case also the lesion seemed to have 
commenced with rather acute symptoms, of which tenderness 
over the ball of the great toe with pain and calor still persisted 
after three months, making the patient consult a physician. 
To a much greater degree the roentgenogram of the diseased, 
irregular, not very distinct, multipartitioned O.S. carries the 
mark of being an aquired lesion rather than a congenital one 
-a conception which is still further strengthened thereby that 
the corresponding O.S. on the other foot was non-partitioned. 
When in this case consolidation of the fragments had not oc- 
curred, this may be ascribed quite naturally to the fact that 
the process, due to the patient being entirely untreated, had not 
yet had occasion to complete the reactive and therefore also the 
reparatory changes demonstrated by the histological picture to 
be in activity. My first case proves that these processes take 
their time. In spite of the patient having been under treatment 
and with only the one fragment involved, the roentgenogram 
after the lapse of one and a half month showed practically un- 
changed conditions. One year afterwards traces are still visible 
-though barely only-of a spotted rarefaction in the diseased 
fragment. I t  cannot be excluded, therefore, that in the above 
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case also consolidation aonld have occurred of the partitioned 
o.s., if the patient had been treated conxer~atirely for a suf- 
ficiently long time. 

The second of these two cases has been particularly com- 
plicated by the considerable hallux valgus which was present 
bilaterally, though most prououuced on the diseased foot, and 
which had troubled the patient since scliool age, a t  least for 
the last ten years. One is not aware, however, whether symp- 
toms from a possibly partitioned sesamoid bone had already 
been inanifest a t  that  point of time, or when these first com- 
menced. It is a certain fact, a t  any rate, that the pain in the 
right foot, but not in  the left, disappeared after the performance 
of a hallux valgus operation in the autunin of 1939. Tenderness 
under the ball of the great toe of the left foot still persisted. 
Following the removal of the diseased 0.s. the pain disappeared, 
coming on again, however, after the lapse of half a gear due to 
a contraction of flexor halluxes longus with subluxation of the 
great toe. 

On perusing the case histories in the publications of the 
different authors, the great incidence of hallux valgus in the 
clinical cases of 0.s.p. is remai*kable-an incidence which makes 
i t  difficult to assuiiie that  it is an  accidental coincidence only. 
It seems natural to suppose that a change in the direction of 
the toe in the first rnetatarso-plialaiigeal joint cannot be without 
significance to the musculature governing the iiiovenieii ts of the 
toe in this joint, and then to the tendon also in which the two 
sesamoid bones are embedded-tendo flexor liallucis brevis. I n  
cases in which one or both sesamoid bones are partitioned, it 
could be imagined that  the increased strain which an abnormal 
abduction must be assumed to represent, n-ould be able to  cause 
a strefiching in the partition, particularly when it is dividecl 
transversely. This stretching would be able to produce clinical 
symptoms similar to those described in patella partita as  a 
distol-sio patel lae (Odermatt)  or  distractio pwtcllae (the author). 
It need not be any conclusive proof against such assumption 
that the roeutgenogram demonstrates no change in the parti- 
tion, for example in relation to a corresponding one on the other 
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foot. Even minor changes in the partition may be assumed to 
be sufficient for provoking circulatory changes in the frag- 
ments, which may find expression in a spotted structure of 
the bone. It is natural to assume at any rate, that a pathological 
abduction position of the great toe in the metatarso-phalangeal 
joint in the first instance will mean an increased strain on the 
medial sesamoid bone. This may be perhaps a t  least one of the 
causes that this sesamoid bone is found to be clinimzlly diseased 
considerably more often than the lateral one. The cause men- 
tioned may explain also the much greater incidence of the 
actual partition in the medial than in the lateral O.S. It will 
be understood that this conception lies very close to the one 
advocated by Kimmelstiel, Kremser and Richter, as they main- 
tain that the traumatism of the 0. s. which the daily stress is 
supposed to be, is sufficient to induce the circulatory disturb- 
ances of the bone which result in the necrotic processes leading 
to partition and to spotted atrophy of the fragments. Thus the 
partition is acwired. I n  my opinion, on the contrary, it is 
present beforehand as a congenital anomaly, and as such re- 
presents a spot of minor resistance to a trauma, particularly to 
such that causes distractiom of the sesamoid bone and thereby 
also of the partition, thus a stretching of this resulting in cir- 
culatory disturbances in the fragments, and consequently to a 
spotted atrophy. This explanation applies to all cases in which 
a sesamoid bone i s  divided-mostly transversely-by an even, 
regular, well defined partition, unilateral or  bilateral. This does 
not by far mean, however, that it is denied that a spotted 
atrophy in a non-partitioned sesamoid bone due to a traumatiza- 
tion of this, cannot become so marked that it leads to a parti- 
tion. In  such case this is irregular and indistinctly defined, as 
in my cases IV and V, in which cases it seems reasonable to 
explain the pathogenesis in this manner. 

If one regards the even, clinically silent, transverse partition 
of 0. s. as am anomaly, however, it must be considered a parallel 
to a possibly present hallux valgus, particularly, of course, in 
eases in which both anomalies are bilateral. 

In  all of my 4 eases as also in the subsequently referred case 
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T', hallux valgns was present, though only in the case referred 
above in a particularly prominent degree. The lesion was bi- 
lateral in all cases with the exception of case 111, in which it 
was unilateral, being present-and even to a marked degree+ 
not on the diseased, but only on the sound foot, tlie medial o. s. 
of which presented a considerably regular atrophy, but no 
partition. This case is an illustration of tlie fact that, even if 
i t  cannot by far  be rejected that a certain causal relation may 
exist between a clinical lesion in tlie sesamoid bones and liallux 
valgiis, such is by no  weam uny conditio sirie qitu noiz for the 
lesion of the sesanioid bone dealt with here. If  it is supposetl 
that the pronounced hallux valgus, especially on tlie diseased 
foot in  case I T r  had been produced by or has contributed to the 
production of the lesion of the sesarnoicl bone on this foot, it is 
obvious that it has not been curable as long a s  the patient Iiad 
not been cured of his hallux valgus. IH t7iis rase, t7ierefore, it i s  
possible t o  c.zplairc irc this irccy the frrcl. that  consolidution of the 
fragments h a d  not o r . c u r ~ - ~ l .  

On the whole it must be peimitted to niaintain that a missing 
consolidation of a clinically cliseaseil seParnoid bone caiiiiot be 
given as proof-at any rate not conclusive such-that tlie lesion 
of the sesariioid bones which has been dealt with here, cannot be 
included in the aseptic osseous necroses and, therefore, in the 
juvenile osteopathies. 

In favour of such an assuniption may furtlier be isicludecl a 
number of clinical conditions, i.e. those which have been reckoned 
to  be in favour of the regular, clinically silent partitions being 
of congenital nature (bilateral occurrence, age and sex disposi- 
tion, a.0.). It should be emphasized here particularly that this 
lesion of the sesamoid bone, as well as  the aseptic necrosis in 
the head of the second (third) metatarsal (Kohler), primarily 
occurs in the puberty and with the decidedly greatest incidence 
in females. 

VII. 
If one takes i t  for granted that  the histological changes inen- 

tioned fall within the scope of the aseptic necroses, it is a matter 
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of course that the etiology of the above mentioned lesion of the 
sesamoid bones also corresponds to that of the juvenile osteo- 
pathies. The trauma plays a r6le here primarily. I n  the clinic 
of the lesion of the sesamoid bones, however, one rarely finds 
the acute trauma-such would probably in the majority of cases 
have resulted in a fracture or an infraction of the bone. Atten- 
tion has been directed more towards the chronic trauma that 
the strain of daily life seems to be on the sesamoid bones of the 
foot. When all the same a lesion of the sesamoid bone is so 
rarely established, it must be assumed that a certain di8poSitiom 
must exist to make it occur, as claimed by several of the authors 
mentioned (Renarcdw, Meis, Schiitx, Wisbrum) . Such disposition 
must be assumed to be both local and gemeral. I n  my opinion 
it cannot be disregarded that a partition existing already be- 
forehand, perhaps primarily a transverse partition-whether 
this is congenital or acquired-must cause the sesamoid bones 
to become functiomlly inferior. It must be conceivable that 
some trauma, even quite slight and entirely overlooked, against 
the great toe or the metatarso-phalangeal joint of the ball of 
the great toe as before mentioned, would be able to induce 
a stretchhg-a distraction-of the partition tissue with re- 
sultant nutritional changes in the bone tissue. I n  this way it 
may be explained that my case I, who had to  carry out her 
work standing for 14 years, contracts an  affection of the O.S. 

on a day when she had not been at work and neither had been 
exposed to any special trauma. The same applies to case 11, the 
young sportsman. 

It appears from the fact of the disease occuhmg umilaterully 
in bilaterally partitioned o.s., that the partition per se is not 
the cause of the disease, and that an additional factor is re- 
quired. 

Straight a t  a gemeral disposition point the previously men- 
tioned clinical data, age disposition and sex disposition, both 
of which are so prominent in the aseptic necroses, an endogenous 
disposition which must be regarded as common to the partition. 
as well as the mecrosis. It seems just as natural and justified 
to perceive the real cause of the disease in endogenous factors 
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which call forth a general disposition, and in the exogenous 
factors, a s  for example a tmunia, to  perceive a relcnsing factor, 
as in the aseptic necroses on the whole. 

Othey factors also, besides traumata, may no doubt be ap- 
plicable. An indication of this a re  all the cases in which no 
cause whatever is demonstrahle. I n  the etiology of the aseptic 
necroses, a t  any rate, an infection also seems to be able to  play 
a part. The fact that suppuration never occiws, a s  also that  
inflammatory changes are entirely absent from the histological 
picture, speaks against such etiology. It is in this connection 
that Achausen maintains that  the necrosis is due to embolism 
caused by “mykotische Briickel . . . zoobei die zcenig virulenten 
Baktrrien nicht angohen od,er rcrsrh  PO^ den Brli trf:kr-iiften des 
Korpers ubcrzrunden zwrrlen. Es waren danach die epiphysaren 
Em~hrungsunterbrechiin~eii als Dlcrntlc eivibolische Neh-rosen 
aufzufassen”. The assumption, however, of an infection being 
the cause of these necroses receives support in a number of 
clinical symptoms, a s  for example that a jiiveriile osteopathy 
may be associated with an acute infective disease. Among the 
cases of lesions of the sesamoid bones recorded in the literature 
an infection of O.S. was present in cases of Lntige and Bennet. 
No aseptic necrosis is present here, however, but a septic one-  
an osteomyelitis. I n  the other clinical cases which have been 
examined histologically, the sesarnoid bones appear to  have 
reacted to the different injuries, whatel-er their nature may have 
been, with histological changes falling within the scope of the 
findings in the juvenile oxteopathies. This applies also to the 
cases in which the reactive changes discovered are  indicative 
of an osteitis fibrosa (Gr iep ) .  It must he assumed here that 
either the point of time a t  which the examination was carried 
out, o r  possibly individual relations, or both, have played a 
r81e. It is evident that  other causes than traumata and possible 
infection may also induce pathological changes in the sesamoid 
bones with clinical symptoms, when one studies the case of 
arthritis urica in the sesamoid bones of a 34 year old male 
previously referred by W i c d h o p f  and Creifenstein, in which the 
histological examination of the niedial sesamoid bone, which 
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had been sensitive to pressure, demonstrated that ample deposits 
of urates were present in the sesamoid bones. I n  this connection 
the following case is of interest, which I had the opportunity 
of observing about one year ago, viz.: 

Case V, 75 year old male, former sea captain. Approximately 
30 years ago he had to give up life a t  sea because of “gout of the 
back”. It soon disappeared, however, but still he remained 
ashore. About 20 years ago he got pain in the first metatarso- 
phalangeal joint. It commenced suddenly. The physician con- 
sulted made the diagnosis of podagra. Subsequently he also had 
a couple of similar attacks, but this is several years ago now. 
I n  association with this he also had right-sided sciatica, which 
troubled him for several years, so that he was bedridden for a 
month or so each summer and winter. This pain has been gone 
now for many years, and the patient has felt well. I n  the b e  
ginning of April 1940 he developed pyelitis, slight attacks of 
which he also had had previously, and coincident with this he 
commenced f e e l k g  pain in the aboee mentioned articulation of 
thR great t o s  of the 4 g h t  foot. N o  febrile periods. The  pain oc- 
curred continuously, gradually increasing so much, however, 
that he had to keep to bed. It troubled him night and day, with 
extreme tenderness of the entire joint, but? particularly under 
the ball of the  p e a 8  toe, with increased pain on attempt at 
movement. Not the joint only, but the entire great toe became 
swollen and tender. The skin above was warm and red, and as 
it started turning bluish-red the physician feared that an inci- 
pient senile gangrene was present. The patient gradually had 
developed similar symptoms also in the corresponding joint of 
the lef t  foot: pain, tenderness and swelling, but considerably 
less pronounced than on the right side. When the patient was 
able to get up after approximately two to three months in bed, 
he had to walk on the outer edge of the foot because of pain 
and tenderness, particularly under the ball of the great toe. 
Well into the summer the patient was troubled also by protracted 
universal urticaria. As the symptoms still persisted in and 
around the articulation of the great toe, medication with atophun 
was instituted with marked beneficial effect. On October 18. 
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1940 lie came in for X-ray examination. The clinical symptoms 
had disappeared. The X-ray esamiiiation demonstrated : I. Bi- 
Infcmlly: Artlirotic changes in the first metatai,so-plialangeal 
joint with exostosis foimiation on the inner lateral corner. 
11.: Narrowed articular joint on the right side. 111. Right foot: 
Medial O.S. shows considerably irregular decalcification, with a 
calcified ceutre surrounded by a decalcified area. The centre 
is observed to be slightly, but distiiictly, transversely partitioned. 
L e f f  foot: Medial 0.8.  shows extremely irregular decalcification, 
no visible partition. Axial plane : Irregular decalcification, no 
partition. Bilaterally is seeen also deformity of both nietatarsal 
Beads, without cystic rarefactions, however. Normal clinical 
conditions m-ere found bilaterally. No tophi. Follow-up examina- 
tion on October 35. 1961: I n  the past year the patient has had 
no symptoms from his feet. Normal clinical conditions. X-ray 
findings: Right foot. The calcified centre has disappeared, and 
the calciiini content is conPiderahly nioye regular, while the 
structure is still coiisiderably spotted, ic-ifhout definito partition, 
howewr. Left foot : Mainly nnchanged, also bilaterally in the 
axial plane. 

Discussioit: It is ini1iibital)ly justified to doubt the cor- 
rectiiess of the diagnosis of podagra in this case. Against this 
speaks the successive onset, the lrrotractecl course, as  also the 
absence of c p t i c  rarefactions in the osseous parts of the joint. 
This may be ascribed to the circumstance, however, that no 
chronic arthritis urica has been present. Neither were such rare- 
factions observed in tlie case of TVi4eclhopf and Gwifenstein. The 
fact that  atophan seems to have brought improvement of the 
pain undoubtedly speaks for a gout, which mas the final clinical 
probability diagnosis. The entire course, hoFever, speaks for the 
likelihood of an  affection of the medial sesamoid bones also 
having existecl in msoeia.tion zeifh the actual articular lesion. 
This is indicated also by the extreme tenderness over the ball 
of tlie great toe persisting for weeks and months and forcing 
the patient to walk 011 the outer edge of the foot. The roentgeno- 
grams, however, are the primary facts speaking for this concep- 
tion, showing distinct structural chaiiges in the shape of marked 
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spotted decalcification, most pronounced on the right foot, on 
which it also a t  one place occurred in the shape of a transverse 
partition, and the clinical conditions were most pronounced 
here. Whether this is something else and more than a coincidence 
between two lesions, however, cannot be decided without a histo. 
logical examination, as carried out in the case of Wiedhopf and 
Greifenskin. No opportunity for this has been found in my case. 
I n  the case also of these authors the roentgenogram of the 
diseased right medial 0,s. revealecl spotted rarefaction. As men- 
tioned above the histological examination showed profuse de- 
posits of urates in the bone. It is not of conclusive importance 
that the roentgenogram did not demonstrate the cystic rarefac- 
tions in the metatarso-phalangeal joint or the metatarsal head 
of the great toe which-even though they are not characteristic- 
are typical of arthritis urica, for the reason that as a rule they 
occur only in severe cases of old date. Thus they were not present 
in the case of Wiedhopf and Greifenstein. On the other hand 
the roentgenogram of the metatarso-phalangeal joints of the 
great toe of both feet demonstrated definite signs of an arthrosis 
-of whatever nature this may have been-vie. exostosis forma- 
tion of both capituli and narrowed articular joint on the right 
side, on which the symptoms had been most pronounced. Ac- 
cording to this it is conceivable that an acute exacerbation has 
been preRent of a chronic articular lesion. After the lapse of one 
year, however, the X-ray examination showed no exacerbation 
of these arthrotic changes-complete status quo. Similar 
changes, exostosis formation of slight degree, though definite, 
were demonstrated also by the roentgenogram of the young 
undergraduate taken nine months after the acute course of the 
disease. These findings bring forward the question as to whether 
this lesion of the sesamoid bones in some instances may be due 
to similar changes to those found in a chronic arthrosis. Wia- 
hrun has maintained this, holding that his histological changes 
in four cases had to be interpreted as a “prinwl-ry osseous process 
in the so-called arthritis deformans” . Other investigators 
(Kinzmelstiel-h‘rels~r-Richter) on the other hand, definitely 
reject the possibility of the histological processes characterizing 



their osteoclioudrosis necroticans fiiitlens beiug in any way con- 
nected with arthritis defol.rnfliis.--hlqo with regard to this, 
therefore, opinions a re  in opposition. 

\m1. 
The acutely coinmeiicing, noii-trauinat ic caws ,  such as osteo- 

) r t p Z i t i s  and an acute infection of the joint 11 ill have to be 
considered from differential diagiiostic points of view. The 
absence of teiiiperatnre ant1 in the latter case missing articular 
syiiptonis, speak against these lesions, while tendevness to direct 
pressure on the ball of tlie great toe or on a sesanioitl hone, with 
sn-elling of the adjacent soft parts, will pleacl directly for a 
leuion of the uesanioid bone<. Iiicreasiiig inflamiiiatoiy sym- 
ptoiiis, of course, speak for  p~ogriions iiifection. At  this stage, 
however, a roeiitgenogimii \vould in all probability have elu- 
cidated the question. 

I n  tl-cricri,cctic cases the queution of fracture or non-fracture 
will constitute greater diagnostic difficnlties. It is easily eu- 
plainable that a fractnre ma?; occ~ir as a result of direct violence 
against the anterior part of the foot, particnlarly against the 
metatarsals, and thus being a coiiiplicatioii in a fracture of the 
mrtatamxl. It is aiiotlier matter with an iw7 i r tc t l  fracture of a 
sesanioicl bone. That snch fracture may occur hy iritlirect as  well 
as d i r e c t  ti-auma has been provet1 expei.imeiitally by S fumine  
(190'7). and later by Moricttt (1909). It \\-as proved possihle to 
cause direct frncture of 0.s. hy blows of a liaiiiniev on the head 
of the metatarsal on the dorsal a s  well as the plantar side, and 
also to cause an i n d i r w t  fractnue, a chip fracture, hy hyper- 
flexion of the great toe with fixed sole of the foot. This experi- 
iiieiit was successful in 7 of 18 cases f o r  St t tn~rr i c  and in 2 of S 
cases for Xoi.iccti.  I n  tlie literature 17 cases are found in which 
presumably fi>actni*e has been present of an 0.s.-The diagnosis 
is no definite clinical diagnosis. Tenderness oil pressiire over 
tlie ball of tlie great toe is a constant fincling in lion-traumatic 
lesioiis of the o.s., as also in distortions and contusions of the 
articulation of the great toe. This applies also to h~pertrop1i-y 
aud swelling around the joint, and restricted mobility. Estreine- 

9* 
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ly rarely is crepitation recorded in the fractured sesamoid bone, 
and may be ascribed also to fracture of the metatarsal bone. 
Pain on movement in the joint, particularly on adduction and 
abduction, is frequently absent, thus in all of the five cases re- 
ported by Moriarc. The diagnosis, therefore, is a roc.ntgenoloqka1 
one. It should be emphasized, however, in this connection that 
a bilateral partition of the 0.8. no more than a bilateral parti- 
tion of the patella, excludes the presence of a fracture, as uni- 
lateral congenital partitions also occur. I n  cases in which the 
diagnosis is doubtful beforehand, however, a partition also on 
the other side, as a matter of course, will increase the doubt 
considerably. 

The appearance and shape of the partition is of importance. 
Contrary to the finding in congenital partitions-viz. regular 
groove with smooth, rounded edge,-in a fracture are found 
irregular, serrated edges. Further, while the corticalis is 
distinctly visible in the congenital partitions, this is not the 
case around a genuine fracture line. Also the congenital parti- 
tion is most frequently a transverse partition and forms regular, 
round or oblong fragments, while the fragments in a fracture 
are extremely variable in shape and size, and frequently with 
great dinstasis. I n  some cases, however, only a quite small 
diastasis is present, or such may be entirely absent, because 
the fragments cover each other. CoftcZzcsZve differential dia- 
gnostic importance may hardly be ascribed to these conditions, 
however. 

Absolute proof of fracture is constituted by the following 
factors : 1) demonstration by roentgenogram of callus formation 
or complete osseous consolidation, when previous roentgeno- 
grams have demonstrated post-traumatic partition, and 2) 
operative removal of fragments disclosing the above mentioned 
properties. It is a matter of course, that of these two changes 
the first one-the X-ray demonstration of a consolidated parti- 
tion-is the one of greatest value, as i t  is most easily effected. 

A critical evaluation of the cases of reported fractures in 
the literature results in its being possible to establish in a 
number of cases, that it has not been a question of fracture, but 
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of a congenital partition. This applies to the cases published by 
Brhunke, B'reibery, illurs, M o r ~ b z i r g  (two cases:), ant1 I g d d u ' r i -  
six canes in all, while in the cases publishecl by J17rslicit, 8t?iwrjte 
(two cases), Morinn (four cases), XiilZw and Koch (1.c.) (two 
cases)-ten cases in all-a fracture of the O . S .  has been present, 
no doubt. I n  the first of the five cases of M o r i ~ n ,  howevei,, in 
which the past history as well as the X-ray findings makes a 
fractui.e extremely probable, no follow-up esaniination had been 
carried out. so that  this case must be regarded as uncertain, and 
it is not included in this survey, therefore. 

It is in the nature of the case that  in the fractures caused 
by c l i r w t  violence coniplications a re  fouiid also with fracture 
of one or more metatarsal bones. It should be pointed out, how- 
ever, that  not every partition of o.s. found in connection with a 
fracture of a metatarsal, necessarily ineaiis a fracture also of 
the O.S. An indiiidual having a partition of an o.s., bilateral 
or unilateral, may contract a metatarsal fracture also. II'. MiiZ7c~ 
thus records that  in 3 cases of metatarsal fracture he has found 
one traiisvrrse partition of 0.q. w-hich was definitely no fracture. 

I n  6 of the 10 above mentioned case.: of fracture of as., this 
 as fouiid complicated with fracture of one or more metatarsals. 
In  four of these cases only, howerer, fracture was present of 
the first metatarsal, and in one of these cases the secoiicl to  
fourth metatarsals were also fractured. In the reiiiaining two 
of these six cases the fracture of 0.s. was complicated with frac- 
ture of the second to fourth metatarsals and of the second ineta- 
tarsal respectively, but  not  of the first. 

Entirely isoluted f t  uctiire of U ~ L  o.s .4 .e .  irithout any coni- 
plication--1ws folcrid i ir  the I e ~ ) i u j ~ ~ ~ ) ~ ~  f o u r  of t7ie ter7 CUS(B 

(illudixt 1, Ntiii i inie 1, Koch 3 cases). If  the two fractures, in 
which the first metatarsal was intact, are also included among 
these isolated fractures, (I tottrl of siz isolutecl fracttires is ob- 
tained. The traumata which have caused these fractures have 
been considerably severe and cliiaect-viz. in two cases running 
over by carriage or niotorcar wheels, in one case crushing by a 
heavy slab of marble, in one by a large stone, in one by a heavy 
piece of i ~ o n ,  m d  in one by an iron door weighing 300 kilogram- 
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mes.-The nature of the trauma is of particular interest in the 
entirely isolated cases of fracture of an  O.S. I n  Muskat’s case 
one finds that  a 50 year old man rushed with the foot down into 
a depression in the road, the t ip  of the foot becoming lodged 
there. When pulling it out he experienced a stabbing pain in 
the foot. X-ray examination demonstrated a T-shaped fissure 
in the lateral o.s., which had vanished from the roentgenogram 
two years later. I n  Stumnw’s case I a soldier running a t  full 
speed struck the tip of the foot against a tramcar mast. The 
roentgenogram revealed a fracture of the medial O.S .  with the 
one fragment dislocated, lying under the metatarso-phalangeal 
joint. This was removed operatively. The fragment showed a 
serrated, irregular fracture line. I n  ROC~L’S case I, a 44 year old 
workman had been struck across the dorsum of the foot by a 
beam, while in  Koch’s case 11, a fireman had had the wheel of 
a motorcar running over the clorsum of the foot. The two cases 
of Koch, therefore, demonstrated that a direct, violent trauma 
across the dorsum of the foot rnay cause an entiwly isolated 
fracture of an o.s., a condition which is of forensic interest. 
I n  the two remaiuing cases of isolated fracture, this must be 
assumed to  be caused by ia diwuption, probably due to hyper- 
flexion of the toe. 

In  these ten cases the right foot was involved four times, the 
left foot six times. I n  six cases it was the medial and in four 
cases the lateral 0.8. which was injured. I n  no case were both 
sesamoid bones fractured. I n  one of these cases hallux valgus 
was present of the injured foot, which is held by Xoch to be a 
predisposing factor for a fracture of an O . S .  

IX. 
The treatment of the lesion of sesamoid bones dealt with 

here, is conservative in  the acute stage-rest, possibly com- 
presses. 

The symptoms vanish in the course of two to  three weeks, 
My case I1 illustrates the fact also that  they may disappear in 
the course of a few weeks witlmut any treatment whatsoever. 
In  cases like mine I11 and IV-in which the symptoms have 
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lasted for moiitlis and perhaps for years-the same conservative 
treatment may be institntetl, when no treatinent liad been ap- 
plied previously. I f  tlie spmptoms do not disappear in  the course 
of a few weeks, evtirpatioii ma7 be carried ont of tlie sinall 
bone, with excellent result as in iny two cases mentioned abol-e. 
I n  tlie cases in which the syinptoms appear to be caused by 
hallnx valgus, tlie sesamoid bone should be extirpated when it 
is  found to be tender to piwsiwe and X-ray clinnges are preseu: 
(case IV) . 

The treatinelit of a fracture of O.S. is conducted along the 
same lines. When conservative t reatment-banrlag~i~~ is uiiiieces- 
sary-does uot lead t o  the goal in the course of a fern n-eelis, or 
if coiisoliclatioii is not obtaiiied because of great dislocation of 
tlie fragrnents, or for other reasons, tlie fragments should be 
extirpated, and the s p p t o i i s  will tlieii vanish just  as surely as 
after the identical intervention in a non-fractured 0.s. 

Tlie propt osis i s  perfectly good, therefore. Inralidity with 
coilsequential compensation claim, therefore, will iiot come into 
questioii in an iso6nfed fraeture of a sesnmoicl bone. It niag be 
another matter when i t  is coinplicated by metatarsal fracture. 

s. 
The one of these lesions of tlie sesainoid boiies of tlie great 

toe which is  of practical importance, is tlie one resulting in a 
seemingly aseptic necrosis. Tlie congeiiital partition is an 
anomaly n-liich hardly ever gives rise to clinical symptoms ex- 
cept mhen the hone is attacked b ~ -  .Izctt.osis. It helotigs to the 
nature of the case tha t  the fracture is fore\\-arned by a definite 
trauma. The necrosis, on the other liaiicl, conies gradually and 
mitli symptoms, which as a rule are probably misconceived, as 
they are taken to indicate another foot lesioii of some kind, sucli 
as pes excaratus or plmiis, or hallux valgus. I t  i s  of quite 
considerable practical si!jnificanco t h a t  atten?ion i s  c1mic.n t o  
the fact t l ia t  this paiic r r i c r y  be c u z i w l  by a necrosis of a sesnmoid 
Bone, a n d  t h i s  oiiIy. My case I1 is particularly instructive, a 
bilateral haZZztx txI7gus being present. Despite operation for this 
lesion the pain persisted in tlie one foot, iiot t o  disappear until 
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a necrotic sesamoid bone was removed. I n  this respect the case 
is similar to that of Wisbt-un, whose patient was operated upon 
for bilateral hallux valgus, and the pain not desisting until after 
the partitioned medial O.S. of both feet were removed. 

XI. 
SUMMARY 

1. A review is made of the cases of partitioning of the sesam- 
aid bones of the great toe described in the literature. 

2. A review is made of the clinical symptoms in a lesion of 
the sesamoid bones of the foot, in which the X-ray findings 
are characterized by a spotted decalcification (atrophy)  
with or without distilact partition. I n  this connection two 
cases are referred, which have been observed by the author. 

3. A review is made with detailed reference of the histological 
findings in all of the cases recorded in the literature, in 
which such examination had been carried out. 

4. The author sides with those investigators who suppose that 
the regular, mostly bilateral and transverse, clinically 
entirely silent, partition of the sesamoid bone, is a congenital 
anomaly, and thus not, as assumed by W .  Mullmer, acquired 
and representing a “typical lesion” of 0.8. The clinical cases 
are characterized roentgenologically by a more or less 
spotted atiaophy of the bone, in one or both fragments, in 
which partition is present. 

5. In  the great majority of cases the histological examination 
demonstrates more or less extensive necrosis of the osseous 
as of the marrow tissue, or changes which lie within the 
scope of those found in tho osseous, aseptic necroses. This 
conception is supported also by the histological examina- 
tions of the author’s two cases in which such had been car. 
riecl out. The author associates himself, therefore, with those 
investigators who assign this lesion of the sesamoid bone 
room among the juvenile osteopathies, as fop. example 
Kohler I1 disease of the head of the second (third) meta- 
tarsal. The finding of W .  MGlZer of partial necrosis only, 
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the niai*row tissue not being iieci~otizecl, does not warrant 
the conclusion that  such partial nevrosis is  specific to the 
sesamoid bones. 

6. As cause of the necrosis of the sesamoid bones one ninst 
primarily assume a trauma with chroilic effect, siich as the 
daily strain on a disposed bone innst be assumed to re- 
present. One niiist look iipon a partition of the bone, present 
beforeliancl,-pai.ticulai~l~ a traiisveiase oiie-as being such 
local disposition. As in patella partita, a frequently quite 
slight and overlooked traunia mag be conceived to cause a 
stretching-distraction (the aiithoi*) -in the partition with 
iwii l taat  nutritional changes in the fragineiits leading to 
a n  aseptic necrosis.-In cavs of 0.s.p. with siicldenly oc- 
cui*i*iiig, acute clinical syiiiptoins ( local pain, tenderness, 
redness with 01- without increase in temperature), it must 
be assumed that  these s p p t o m s  are  due to a secondary 
cause (infection ? slight t rauma?) ,  ancl have nothiiig to do 
with the actual partition apart  from the fact that  perhaps 
an 0.s.p. has to  be looked upon as a place of minor resistance. 
Furthermore, one must assiinie that  a ywmZ disposition 
plays a part-refer to the definitely existing t r y  and parti- 
ciilnrly sex disposition. This must be characteristic of the 
juvenile osteopathies. 

7. The author further refers one case in which it is a question 
of an  acute lesion of a sesamoid bone associated with an 
acute affection of the metatai~so-phalaiigeal joint, probably 
an attack of arthrit is  urica, similar to a case previously 
described in the literature ( ?I7iedhopf and Qreifcnstein) . 

S. Froin tliffei3ential diagnostic point of view a friictzcre of 0.8. 

plays the greatest part. It has been proved by experiments 
that  an isolated fracture of a sesamoid bone may occur. A 
number of fractures have been refei.red in the literature, 
only four of which, however, are able to face closer criticism 
as isohrtod. A yiolent direct trauma agRiiist the clorsuni of 
the foot may cause an isolated fracture of a sesainoicl bone. 

9. The treatment is consermtiye. If it fails, extirpation has to 
be performed of the diseased bone. 
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10. The practical importance of the knowledge of the necrosis 
of sesamoid bones lies in the fact that  its clinical symptoms 
are frequently mistaken for a foot lesion of some other kind, 
particularly hallux valgus, when this is present, and as far  
as the latter is concerned it has such great incidence that  
it is natural to assume that siich lesion disposes t o  a necrosis 
of sesumoid bones. In cases wllich are  troubled by a lkalkx 
ualgus, therefore3 attention should be directed tozrards a 
possible affwtion of the  sesninoid bon,es. 

XII. 
ZUSAMMENFASSUR'G 

1. Es wird eine Uebersicht iiber die in der Literatur beschrie- 
benen Falle von Trennung der Eesambeine cler Grosszehe 
erteilt. 

2. Ferner eine Uebersicht iiber die klinischen Symptome bei 
einer Lasion der Sesambeine des Fusses, wobei cler X-Strah- 
len-Befund fleclcenzceise EretEalkumg (At,?-ophie) neiC oder 
o h m  deutliche Trennun y ceigt. I n  diesem Zusammenhang 
wird iiber zwei \?on dem Verfasser beobachtete Falle be- 
richtet. 

3. Es wird eine Uebersicht gegeben mit detaillierten Mitteilun- 
gen uber die histologischeu Befuiide in  samtlichen in der 
Literatur angefiihrten Fallen, in welchen eine Untersuchung 
vorgenommen wurcle. 

4. Verfasser teilt die Ansicht derjenigen Forscher, welche in  
der regelrechten, meist doppelseitigen und schragen Tren- 
nung des Sesambeines, die sich klinisch durchaus nicht be- 
merkbar macht, eine angeboreme Anomalie sehen, - also 
nicht, wie von W .  Miillar angenommen, eiiie erworbene 
Schwache, die als >>tgpische Laision<< des O.S. aufzufassen 
ware. Bei den klinischen Fallen zeigt das Roentgenbild eine 
mehr oder weniger fleckeiiweise auftretende Atrophie des 
Knochens in dem eiuen oder in beiden von der Trennung 
betroffenen Brnchstiicken. 

5. In  der Mehrzahl der Falle liefert die histologische Unter- 



ON PARTITION OF THE SESLi\JIOID BONES 133 

sucliuiig Helege fur eiiie iiielir oclei* weiiiger nmfassende 
Arelxo.scl des Kuochen- uiid cles Mai=kge\rebes oder T’er- 
aiicieruiigeii, die inneiahalb des Spielrauins derjenigen liegeii, 
die iiiaii bei uscpt i sc i tm Sckroscn  i iri  Kinoclrozgezocbe fiiiclet. 
Diese Auffassnng wird auch von den histnlogischen Unter- 
suehungen, die an deli zwei Fiilleii des T’erfassers L orgenoni- 
iiieii n-urde, gestutzt. T’erfasser tritt dalier (lei= Meiiiuiig cler- 
jenigeii Forsclier bei, welclie tliese Beschadigniig des Sesam- 
beiiiraumes zu cleii jugeiidlicheii Osteopatliieii, \vie z. C. die 
Koehler I1 Kraiilrlieit ain Kopf des zweiteii ( dritteii) Meta- 
tarsal, recliiieii. Der Befiiiid roil TI‘. MBller ,  laut welclieni 
iiiir partielle Nekrose F orlag, iiideiii ilas Maiakgewebe iiiclit 
iiekrotisiert war, gewiiliiqleistet iiiclit tleii Bclilnss, class eiiie 
solclie pai*tielle Nelcrope fur die Srsaniheine eigeiitiiiiilich 
ware. 

6. ills Ersache der Nelcrose tler Sesainbeiiie i ~ u s s  in erster 
L ink  ein Trarmia iiiit clr rorrisc7ie,- TTirlrimg aiigeiioiiiiiieii 
werdeii. \vie itiaii es in der tlgliclieii Grlastuiig eines rlispo- 
n ier to i  Iiiioclieiis zii seheii hat. Eiiie bereits \-oi>liaudenr 
Trennuug des Beiurs ( hesoiiclers eine s~liri%gr Teiliuig) ist 
als cleraiatige lokale 1)ispoqition anzuseheii. Wie bei patella 
partita clarf rnaii aiiiieliiueii, class eiu oft  gaiiz geriiiges uiicl 
mibeaclitetes Tramiie eiiie Dehnuiig - Spreiziuiig (Yerfas- 
ser) - cies Zwisclieni-awns niit dai*aus folgeiiclen T’er- 
5nderuiigeii in cler Nahriiiigszufulir zii den Teilstuekeii ver- 
ursaclien nnd elaiiiit zii eiiiei. aseptisclieii Kelxose fuhreii 
kanii. In FBlleii roii 0.s.p. niit pliitzlicli auftrelencleii, altuteii 
kliiijsclieii Spptoi i ie i i  (lokale Scliiiierzeii, TTeicliheit, Kiite 
iiiit oiler ohlie Teiii1,eratiirsteigeriuig) ist anznnehineii, class 
cliese SJ iiiptoiiie auf  eiiie sekuntliire Ursaclie ( Infektion ? 
leichtes Tranina?) zuriickxniulii~eii sincl uiid uiclits init tler 
eigentlicheii Treniiniig zu tuii liaben, abgesehen claron, class 
inaii vielleiclit in eiiieni o.s.11. eiiie Stelle gevingereia IVider- 
staiidsfahigkeit zu seheii hat. 
Ferner is t  aiizuiielimeii, (lass eine a77yenr eirie T’eranlagung 
eine Eolle spielt - rergl. clie entschiedcn bestelieiicie Alters- 
uiid Geschlec7itxcc~cc~il~rgzing. Dies t r i f f t  bei deli jugend- 
lichen Osteopathieii zu. 
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7. Verfasser berichtet ferner iiber einen Fall von akuter Lasion 
eines Sesambeines in Verbinclung mil einem akuten Leiden 
des Metatarso-phalangeal-Gelenkes, wahrscheinlich ein An- 
fall von arthritis urica, der einem friiher in der Literatur 
beschriebenen Falle ahnlich war ( Wieclhopf und Greiferc- 
s te in) .  

8. Von differentialdiagnostischen Gesichtspunkt aus spielt 
eine Praktur  der 0.8. die grosste Rolle. Durch Versuche 
wurde bewiesen, dass ein isolicrter Bruch eines Sesambeines 
stattfinden kann. I n  der Literatur sind mehrere Frakturen 
beschrieben, von denen aber nur vier bei naherer Unter- 
suchung als isotiert bezeichnet werden konnen. Ein starkes, 
direktes Trauma gegen den Fussriicken kann eine isolierte 
Sesambeinfraktur verursachen. 

9. Die Behandlung ist konservativ. Versagt sie, so niuss das 
erkrankte Bein entfernt werclen. 

10. Die Kenntnis der Sesambein-Nekrose ist insofern von gros- 
ser praktischer Becleutung, als clie klinischen Symptome der- 
selben haufig irrtiimlicherweise einem Fussleiden anderer 
Art zugeschrieben werden, besonders dem Hallux Valgus, 
wo dieser vorliegt; letzteres ist so haufig der Fall, dass es 
natiirlich ist anzunehmen, dass dieses Leiden zu einer Xe-  
krose der 8eslumbeine disponicrt. In  Fallen, clie an einem 
Hallun Valgus leiden, empfiehlt es sich claher, auf eine rnog- 
liche Erkrannkung der 8esambeine aiifmerksarn z u  sein. 

XIII. 
RGfiUMB 

1. I1 est donne un aperqu g6nnCral des cas cle division des 0s 
sCsamo'ides du gros orteil deerits clans la litterature. 

3. I1 est donne d'autre part un aperqu cles symptbes  cliniques 
provoqu6s par une lesion des 08 sesamo'ides du pied qui se 
caracterisent & la radiographie par une ddcalcification par- 
tielle (atrophio) avec ou suns division distincte. Sous ce 
rapport, il eat rendn corripte de deux cas observes par 
1' auteur . 
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3. 

4. 

5. 

6. 

I1 est donn6 un aperpi, arec rBf6rence cl6taill6e, des trou- 
vailles histologiques faitrs d m s  tous les cas pnh1ii.s tlans 
lesquels un exameii tle ce geiire a C t C  effectiik. 
L’auteur partage l k i s  tles investigateurs qui supposent qiie 
l a  division i+guliPre, la plupart dn tenips bilatkrale et trans- 
rersale cle 1’0s sksanio‘ide. qui ne provoque aucun s p p t b m e  
clinique, est line ccnonmlir cowge‘nifcrle et lion pas, coninie le 
suppose AI. TI‘. Hiillel; line maladie aoquise e t  repr6sentant 
line >>li.siou tFpique<< de 1’0s xCsaniolcie. Au point de sue 
radiographiqne, les cas cliiiiques se caracthisent par m e  
atiaophie plus 011 nioins clissBmiiiBe tle l’os, dais  l’un ou clans 
les ileus fragnients de 1’0s clivis6. 
Dans la graiicle majorit6 des cas l’esanien hixtologique fait 
constater line ~e‘erose plus 011 inoiris kteiiclue cle 1’0s ou de 
la  niorlle ou cles modifications qui reiitreiit tlaiis le cadre 
de celles que I’on tronve clans les cas cle n4crose ossezise 
axeptigzit.  Cette conception est appuyee ausai par les 
exailleiis histologiques cles deixs cas tle l’auteur dans lescynels 
de telles i~eeherches ont Bt6 effectn6es. C’est pouiyuoi 
l’auteur se rallie aux investigateurs qui estinient que cette 
16sioii de 1’0s s6saino’ide se range parmi les ostbopathies 
jnvi.uiles, coriime par eseniple la maladie cle Koliler I1 de la  
t6te tlu cleusiPine (ou troisiPnie) rnetatarse. La trouvaille 
cl’uiie nkcrose partielle faite par 11. IT’. illiiller, la iiioelle 
n’ttant pas ii6crotis6e7 iie fournit pas la preiire cle la  con- 
clusion seloii laquelle cette iitcrose partielle est propre aux 
Q S  sBsanioIdes. 
Comrne cause cle la uBcrose de 1’0s s@samokle, il faut adinet- 
t r e  en prenii6re ligne 1111 trauma avec effets chroniques, 
coinme on peut l’ohserver SIIY un os prddisposd ayaiit ehaque 
joiir B subir un effort. I1 faut  considkrer la elisision d B j a  
existante d’nn 0s - particnli$rement si elle est traiisversale 
- conmie constituaiit uiie prkdisposition locale de ce genre. 
Tout coiniiie d a m  la division patellaire, un trauma sourent 
tres 16ger et doiit il ii’a pas Ct6 tenu conipte, peut avoir 
cause une extension - 1111 k a r t  (l’auteur) - de la partie 
divisee, avec le resultat que des modifications dam la nntri- 
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tion des fragments entralnent une n6crose aseptique. - 
Dans les cas de division cle l’os s6samoide) avec manifesta- 
tion subite et aigue de symptbmes cliniques (douleurs lo- 
cales, mollesse, rougeur avec ou sans 616vation de la tem- 
pkrature), il faut considbrer que ces s p p t h e s  sont dus & 
une cause secondaire {infection? 16ger trauma?) et n’ont 
rien B voir ai-ec la division existant, sauf le fait qu’un 0s 
s6samo’ide divis6 offre probablement une r6sistance plus 
faible. 
I1 faut considkrer par ailleurs qu’une pr6disposition gduze‘mle 
joue aussi uii r61e - voir & cet Bgarcl Z’dye particuli2re- 
ment critique et notamnient la pre‘disposi’tion sexurlle. Ce 
sont ceux de l’ost6opathie juvbnile. 

7. L’auteur rend compte, d’autre part, d’un cas dans lequel 
il est question d’une l6sion aigue d’un 0s sksamoide se joig- 
nant L une affection aigue de l’articulation mktatarso-pha- 
langienne, prohablenient une ct*ise cl’arthvite urique, simi- 
laire A uii cas dCcrit ant6rieurenient dans la litt6rature 
( Witdhopf et Greifensfein) . 

8. Du point de vile du diagnostic diffbrentiel, une fracture de 
l’os s6samo’ide joue le plus grand rble, cles expbrieiices ayant 
prouv6 qu’il est possible de prorquer  une fracture isoZCe 
ci’un OR s6sanioicle. I1 a 6th rendu compte d’uii certain 
nombre de fractures dans la litt6ratixre. Toutefois, examin6es 
de plus pr&, quatre seuleineiit peuvent &=e consid6rCes 
comme &ant isole‘es. Un violent trauma direct sur le dos 
du pied peut causer une fracture isol6e d’un 0s sbamoide. 

9. Le traitement est coiiservateuf. Si celui-ci donne un rbul ta t  
nhgatif, il faut proc6der il l’extirpation de l’os malade. 

10. L’importance pratique de la connaissance de la neerose des 
0s dsamo‘ides r6side dans le fait que ces symptbrnes clini- 
ques sont souvent pris pour ceux cl’une autre sorte de l6sion 
du pied, particuli2rement de l’hallux valgus, lorsque celui- 
ei existe et, en ee qni concerne ce dernier, c’est si souvent le 
caa qu’il est Qviclemment tout nature1 d’estimer qu’uiie 16sion 
de ce genre pre‘clispose ic une  ne’crose des 0s s6sanao;cles. C’est 
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