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.PREFACE

In presenting the subject of Osteochondritis
Dissicans of the Knee Joint as my senior thesis,
'I have tﬁiéd to covef a subject of particﬁlar inter~
est to myself, having once been a sufferer with
this disease entity, The scope of this paper will
be limited to a review of the American Literature, the
course and treatment of the disease. The technie
of operative proceedures has intentionally beén omitted,

I wish to express my appreciatibn to Herman F,
Johnson, M.D., for the loan of his personal case
histories which have been présented in this paper,
I also wish to take this opportunity to express my
appreciation to Wagoner and~Coh, from whose article

I have quoted at great length,
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OSTEOCHONDRITIS DISSECANS OF THE XWZE JOINT

Osteochondritis Dissecans is a_non-inféctious
process involving the articular cartilage and the
subchon&ral-bone of certain long'extremities, which
by sequestration from the articular surface producé
loose bodies in the joint. This body is originally
of an osseocartilaginous qomposition but its étructuré
subsequently'undergoes alteration by action of the
fluid of the joint. The knee joint is involved in
85% of the cases according to chway, in 1937, Thé
mesial half of the articular surface of the internal
femoral condyle is the_mosﬁ frequently 1n§olved site
but the heads of the radius, humerus, lateral head

of thé femoral condyle, and the énkie may also be
aitgs of the process. Osteochondritis Disseéans
dccurs most commonly in the young robust youths, most
frequently males; probably because of the vigorous
sports in which they participate. (Wagoner-1931).

The first record of this condition in the lit-
erature is given credit by King (1932) to Ambroise
Pare, who in 1558 removed a stone from the knee fol=-
lowing whieh there was complete recovery.

Roswell Parks, in 1891, describes six possible

etiological causes in his article on "Loose Bodies



in the Knee". I quote as follows:

1. Hypertrophy and metamorphosis of the synovial

fringe. The fringe may hypertrophy and form
- a small nodule. By some mechanical means the
‘nodule becomes free in the joint.

2. Hypertrophy and metamorphosis of extra synovial
tissue around the joint may grow and bulge into
the joint, and by the same mechanical means be-
come free in the joint.

3. Periosteal outgrowth--Really amounts to a tumor,

4. Organization of effused fibrin and blood. This
was first_mentioned by John Hunter.

5. Cartilaginous overgrowfh.

6. Detachment by injury of some normal tissué.

This condition was christened by Koenig in 1888,
(Phemister 1924), He reporfed cases with pathological
examination and called attention to the frequent
absence of hisiofy of trauma. His conélusione were
that while some of the loose bodies from the articular
‘suifaces afe broken off by trauma the majority afe
broken off by a disease process of'unknown nature which
implies that the process is 1nflamhatory butbbactgrial
examination was not made, and his gross and microscopie
findings fail to show active inflammatory changes
either of the synovial iining or of the loose bodies,

- Loose bodies in the joints are found in conditions

other than that of Osteochondritis Dissecans. Uhtil

this distinct disease entity was named by Koenig, in
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1888, such bodies were grouped’under the common head-

ing of "joint mice". The common causes of joint mice

are briefly:

1.
2.

5

6.

7.

8.

9.

Osteochondritis Disseéans{

Free bodies of traumatic origin which arise in
ofherwise normal joints. An examplé is found
in fractures of the semilunar partilaées.

Free bodies may appear in joints that are the
site of arthritis deformans. These bodies
arise by the traumaticvor necrotic freeing

of articular cartilaginous plaques, hyper-
trophic bony spurs, bony joint papillae, |
metaplastic cartilage or hypertrophic fibrin-
ous synovial villi, Thesé bodies are usually
present in large numbers and vary greatl& in
size, |

The poypoid bodies present in Gharéotls joint,

Masses of uric acid salts of vﬁrioua sizes

found in gouty joints.

Osteolytic sequestrations,
Parts of tumors of the capsule in chondromatosis
of a joint. '

Pibrous or lipomatous joint papillae.

_Parts of hypertrophic synovial viiii following

-3 -



a synovitis.

10. Riee bodiea-eommqnly described as the result

i bf‘tubercular involvement of structures adjacent
to the joint. ‘ o

11. F@llowing hemorrhage into, or inflammation of
a joint, masses of fibrin may result and lay
free within the joint.

12, Poreign bodies from external sources.

The literature of Osteochondritis Dissecans is .
’divided into two large divisions; those in which traﬁma
is set forth as the chief etiologiéal factor and those
in which factors other than trauma are considered as
the etiological agent. It is ﬁy-belief.that tﬁe_histo-
ry can best be traeced by presenting tﬁe #arioua theo-
ries of etiology in chronological order. In this paper
thé theories of etiology will be presented in two parts,
_thé two schools of thought‘beiné presented separately.

Theories of Btiology With a Traumatic Basis

¥onro, in 1726, (Wolback 1928), advanced the theory
that joint mice were of traumatic origin;' He was sup-
ported by Reimer in 1770, and by Haller in 1776.
A(Wagnner 1931).

In 1848, miney (wnlﬂack 1928) observed that

-4 -



fragments ofygartilage and bone, detached as thé
pesult of trauma, continue to grow and become size-
able loose bodies.

Brodhurst, in 1861, and Poncet, in 1881, contend-
ed that loose bodies were the result of trauma and
arthritis deformans. (Wagoner 1931).

Kragelund, in 1884, assumed a trauma of the bone-
cartilage area followed by the demarcation and separa-
tion of a portion of this area as the result of a
chronic inflammatory process. (Wagoner 1931).

In 1887, Wagoner (1931) experimentiﬁg on the knees
.of cadavers corroberafed the opinion of Paget by find-
ing that it was impossible to detach a fragment of ar-
ticular cartilage simply by a blow; an area could be
loosened in this manner, but a prying fbrce was néces-
" gary to separate it. |
Burghard, (1892), found that an oblique blow upon
 the internal condyle with the knee flexed may with
difficulty produce a complete separation of a piece
of the articular eartilage, »

Lane, (1893), emphasized the fact thé£ during
flexion considerable portions of the articular sur-
faces greAepréed to trauma. Since this area is

practically devoid of nerve'supply he suégests that



even minor trauma, applied at.the right angle might
prpduee:theae fractures. e

‘Experimentally oin animals, in 1896, Hildebrand
(Wagoner 1931) was unable to obtain permanent free
bbdies‘by sﬁrgieal\detachment of fragments of carti-
1age-orwgarttlége.and'bone. ‘ -

Preiser,‘1898, cénsidered Osteochondritis Dissecans.
to be the»result of static impérfection. (Brackett
'1917). Harris, in 1501, makes the statement that al-
most no one who repofts a case who does not réach.the
conclusion that Koenig waa’wrong. ]

Boefher, in 1903, (wagoner 1951) consideredhthe
production 6f loose bodies upon purely 3 mechanical
basis.

While assisting with an operation, Codman (1903)
noted that the bodies had the same geherél configuraé
tions as did scars often found oh the articular sur-
face. PFurther studies done on cadavers convinced him
that this condition was the result of trauma. He also
drew the conclusion that two injuries were necessary
’to produce a free body, one injury to produce the ffac-
‘ture, and one to free the fragment.

Cornil and Coydray, in 1905, (Wagoner 1931) found

that bodies of traumatic origin produced through ex-



perimént in animals became united to the articular
_extrémity of the bone or to thevsyn;#ial membrane of
the’jbint;'thus upholding the workvof,Hildebfand in
1896, | |

Conflicting reports, however, camelf:om Riman in
the same year (Wagoner 1931), who following experiments
on both dogs and goats stated "there is neither é
secondary nor a primary Osteochondritis Dissecans.®
True free joint bodies arise only upon a traumatic
basis. ’ |

Indloff, in 1908, (wagoner 1931) ad&anqed the theo-
ry that loose bodies were the result of injury to the
arteria genu media at a point where the artery ﬁerfo-
- rates the capsule, the resuiting iqfarcﬁxleadigg to
necrosis of the area of bone supplied by this artery.
The necrotic bone gradually separating because of in-
sufficient nourishment. It has, hqﬁever,~been shown
that this is not an end artery. There is some cgn- |
tention, however, that the collateral circulation in
the articular cartilage is not a functional collateral
eirculation. “

Axhauser, in 1914, (Wagoner 1931) assumed that
viblence_played a slightly different role. As a result

of the impaction from the forces of the blow,.injury



oceurred to the vessels. This would lead to necrosis
of the bone supplied by the damaged vessels., ‘Instead
- of the,crééping'subatitution which would take place in
:quiet necrosis, Axhauser bélieves, that a zone of.ab-‘
gorption is estéb@ished resultiﬁg in a gradual separa-
tion and eventual extrusion into the joint.

Friedrich, in 1913, and Bernard, in 1925, {wagoner
1931) both favored the thedry of traumatism,

Pisher, in 1920, stated that detachment could occuf
by indirect injury through teﬁsioh upon the posterior
ligament of the knee joint, which is attached immediate—
'»‘1y ad jacent to the articular margin and is powerfully
reinforced by‘the tendons-of the gastrocnemius and semi-
: ﬁembranosus. To strengthen his argument for trauma,
Fisher chiseled off a small piece of articular carti-
‘lage, together with a portion of the underlyingAboﬁe
from the femoral condyle of a rabbit. "The portion was
vcompletely detached and pushed up into the sﬁprapat-\
ellar recess of the joint", and then closed. Five
weeks later the loose body was removed and examined
microscopically. His findings did hot uphold the find-
ings which would be expectéd in a quiet necrosis as
explained by Paget. |

Kappis, in 1920, (Wagoner 1931) pointed oﬁt that in



the knee and elbow which are the common seat of loose
"bodies, tangential and rotating forces may act on the
convex surface of the eqﬁdyle causing a fissure and
partially or coméletély detaéhing‘a‘portionbaf‘the ar-
ticular end. To explain the traumatic origin in the
absence of a history of serioﬁs injury heAassumes that
the articular cartilage has little or no nerve supoly
and the underlying spongy bone is extremely insénsi-
tive. This would permit the occurrence of serious in-
Jury with 1ittlé or no serious pain.

Phemister, in 1920, believed Osteochondritis
Dissecans in all cases to be a fracture caused by me-
chanical relatignéhips or slizht unnoticeable trauma
which results in either complete or partial separation
of the loose bodies. |

Hellstrom, in 1922, (Wagoner 1931) first eipounded
the subchondral fracture the6ry. The failure of firm
Ahealing of the fracture completes the clinical pictufe.
He states that in giving legal opinion, the disease
must be regarded as an occupational disease produced
by trauma.

®xperimentally, in 1923, Freiberz, by means of
x-ray studies of five cases and the kﬁees of a'humber~

‘of cadavers found that it was quite easy to make the
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tibial fubercle impinge upon the posteridr crucial
1igament when the knee was flexed and the tibla rotated
outward, In cases where the tﬁbercle was long, the im-
pingement occurred much sooner and it seemed more easily
conceivahle that it might take place with enough forece
to damage a small vessel, but he is more inelined to
look upon this condition purely from the traumatic
origin, ‘ e

In 1923, Burckhardt‘(wagonér‘1931) experimented'on
cadavers and showed that injury of the median condyle
takes place from pressure on the patella. By calculé-
tion according to the laws of mechanies 1t was shown
- that suffiecient force could be derived from‘contraction
- of the quadriceps extensor muscle to produce a fracture.

Schmidt, in 1924, (Wagoner 1931) demonétratedron the
cadaver that at the level of the c¢ondyles the cartilage
in the joint was more easily injured by a tangential |
than by a vertical force. By varying the'position of
the patella when the leg was intefnally or externaliy
rotated, he fouﬁd that the patella came in contact with
the extérnal condyle when rotated outwardly, and with
the internal condyle when the leg is rotated inwardly.
He claimed that condylar fragments are broken off by
impacts between the patella ana'ﬁhe‘condYIes following

- 10 =-



sudden rotations of the leg in flexion.
v fhéﬁister, in 1924, ﬁas unable to create loosge
bodies in the joints of dogs, eithér experimentally |
with force, or with the use of radium. He found that
bone ch&pped off and then reinserted in its bed became
reattached or was absorbed and disappeared in a couple
of months. A

‘Hauptli, also in 1924, (wagoner 1931) stated that
 Osteochondritis Dissecans'wﬁs burely traumatic,;complete
or incomplete detachment of cartilage, or bine and carti-
lage in the Joint spéce. ‘He found thatiif the bits | _
are incompletely broken off, the process of healing in
the fragment leads to rudimentary callous formatinn and
now and then to consolidation. The movement and trauma,
‘of daily life is sufficlent to prevent thuis consolida-
tion and,cause detachment into the knee joint. He also
believes that there is a predisposition ‘to the disease,
probably due to special hOne configuration in the joint,
hyperthyroidism or hypothyroidism, late rickets, or most
of all by an arthr!tic constitution.

- Leb, also in 1924, {(wagoner 1931) concluded that

since no chronic inflammatory process could be demon~
stxated,’this theoryvshquld be discarded. He believed

the disease could be explained cbmpletely‘by joint
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fractures.

Yon mttrich, in 1925, (wagnner 1931) thought that
~ Osteochondritis Dissecans was the result of mechanical
and functional traumatic influence,

Balensweig, in 1925, believed that Osteochcndritis
was the result of an osteochondral fracture of the ex-
ternal condyle of the femur as a result of cross strain,
aideé_by the pull of the énterior crucial ligament,

Wolback and Allison, in ‘1928', described the .condition
as the effect of mechanical pressure on a portibn of the
articular cartilage'with underlying cancellous bone 5ridg-
ing a cjst. In order to have a working theory on this |
basis, there must be sufficient loss in the condyle of
the cancellous bone to weaken the support of the articu-
lar cartilage in a position to produce strain upon 1tsv
covering. | | |

Richards (1928) described a case with bilateral
involvement in which he fbund,:bj means of the x-ray,
that the meéial tubercle ﬁf the tibial spine was.elon—
gated. He therefore suggested a purely local traumatie
process. , T v
Xrida, in 1930, stated that he had never operated
on a case in ﬁhlchyhe could hold any other etiologiéal

factor except trauma. He states, however, that Dr, Milch,



his assb%iaté,'belie#es Osteochondritis Dissecans to
be a group of conditions in which trauma is only one
phase. e

That Osteochondritis Dissecané wés the result of
a subchondral fracture, was the belief of Littlejohn
in 1933. 1In fact he believed that because of a‘semi-
larity of history, signs and symptoms, x-ray ap- -
pearances and course, all O0steochondridities may be
explained on that basis. He éssuméd that tﬁe carti-
lage is insensitive and-thatbthe underlyiﬁé boﬁe, which
is devoid of periostium has only.a}very meager nefve 
supply. 'By directing a blow on the paﬁella, the force
would be transmitté& throuéh‘the articular.cartilége
which acts as an elastic sponge, split off from the
underlying bone of the condyle; a chip much the same
"as a blacksmith by pressure with a piece of wood takes
flake off his tlint; The elasticity of the cartilagé '
prevents it from splitting with the bone, and thus a
subchondral fracture is born. Because of the relative
small amount of pain present, ﬁﬂe joint would soon be
in use again. Because of rocking of the fragmeht in
its‘bed’as the reﬁult of weight bearing and movements,
non-union would most likely occur, Non-union implies
a fibrocartiléginoun ecovering for the adjacent bone
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surfaces, and this is usually found.
~ Pairbanks {1933) draws eertain conclusions follow-
ing a thorough study of the\lité?ature and his own
prifate cases: The typical lesion of Qstéocbondritis
Dissecans is a fracture and nothing else for}the follow-
ing reasons:
1. It most frequently occurs in adolescents and
young adults indulging-in vigorous pastimes.
2. Typical lesions are seen in radiograms and
revealed by operation after definite tréuma,
which in some cases isyquite recent.
3. A lesion at the typical site may involve the
cartilagé only,’theldefached fragment con=-
sisting of normal articular cartilage. 1In
such cases there is a definite history of
trauma. _ |
4. There is an enfire abscence of any.iﬁflammation,
both.macroscopically or microscoﬁically; in or
about the lesions. _ |

5. The naked eye appearances, when operation is
performed early, offef nothing butha simple re-
cent fracture. When aufficignt time has elapsed
for changes to occuf, they.are only those which

we should expect as the result of an effort on
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the part of tissues to repair ﬁhe damage.

'Precisely similar changes are oceasionally |

found on the more exposed parts of the femoral

articular sur'face, where the traumatic origin
of the lesion is never disputed.

6. When the detached fragment is suspended by a
vascular pedicle, the bone in it i§ not dead
and is not a sequestrum, abkwhy should it be
exfoliated. ' | |

7. To explain the occurrence of the leqioﬁ.in both
knees or the knees of more than one member of.
a fami;y, if is easier to accept the presence
of-énatomical.éeculiafities which favor ex-
ceptional local trauma than the suggestion‘éf
embolism, damage to bleod veésels, or indeed,
any.other'theory. ' |

i He concludes that violent rotation inwards of the tiﬁia,

: driving the tibial spine against the inner condyle is
responsible for the lesion 1u‘most cases.

Three distinct incidents of trauma with the pro-
duction of three bodies was repdrted'by Monteith in 1934.
" He found at operation that three bodies were present,
and was of the opinion that one was produced with each

trauma.
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Conway, likewise, in 1934, states that the most
logical etﬁl&ﬁttibnﬁietﬁ:bﬁe berthat which allows for
a preliminary trauﬁa to a’non-séntiti%e &rtiehlar sur-
face with subsequent injury'tdva functional end artery.
following the vessel damage and thrombosis, a localiz-
ed area of necrosis results with sequestration from the
articular surface. .

Brailsford (1935) was of the opinion that the loose
body is the result of sequestrafion of a small fragﬁent
- of subchondral bone. This separation is probably dug'to

trauma and subsequent loeal vascular disturbances.

" Lesions of the carpai scapoid and the palmer surface
. of the semilunar have been déscribed by Funsten and
Kinser (1956). They uphdld that trauma ii the primary

cause followéd by g-localized area of aieptic necrosis
- stimulating an infarect. | ,

Outland, in 1936, réparf&d a case in which there was
a defect found at opération in the articular cartilages
~ of both condyles following one specifiec blow.

By means of X-Tay, Hillei, in 1936, followed a case
of o:teoehondritis Dissecana of the elbow through the.
development of the loose body. He is of the opinion
that Axhauser's theory can most readily be applied to :
this condition.

- 16 -



Galloway and Macey, in 1937, reported a case of

_gtﬁ;&;@éiiieegtioniof the

age of six years on the right knee, and fifteen years
on the left knee. This leads to the belief that this
condition is bne bf'trauma‘ﬁuperiﬁﬁuséd upon some pre-

disposing anatomical inadequacy, probably rickets.
Theories of Btiology With a Ebn-?raumatie'sa;is

Perhaps one of the first theories not aupperting\ﬁhel
theory of trauma was qpﬁnscred by the father of surgery,
John Hunter. He believed that the formation of carti-
laginous bodies in joints was due to extravasated blood
which assumed the nature of the parts into which it was
Effuuﬁd‘fl?gs). ;

/ Réinay and 8011y, in 1848, aangiﬁded that the glands
of ﬁﬁe synovial membrane, 1ﬂsteud of secretiné syaﬁvidi
7Et1§iﬁ,'&nder some unknown influence produced cartilage’
inﬁtead, which later became converted into imperfectly !
formed bone. ;

fRekitan;ky, in 1851, stated that "bodies composed
~of bone and cartilage might arise from the articular
iefasa, rep;esenting an excessive development and ossi-

fication of isolated nodules of cartilage". (Wolbaek

- 17 -



and Allison 1928).

Paget, ih 1870, made the statement that "these
‘loose bodies are anquﬁ:tra, axfaliated after “necrosis
. of injured portions of eartilace, exfoliated withOut
acute inflammation,

Kock, in 1879, (Wagoner 1931) performing experiments
on embolic necrosis of the bone proved to his own satis-
faction that loose bodies were the reault of the obstruc-
tion of the entire eapillary area of nutrition.

Konig, in 1887, described Osteochondritis Dissecans
as a separate entity. He concluded that @t was a blést-
ring‘of a piece of the surfaéo of the joint, which result-
ed in the severance of a pieci of the joint surface with-
out otherwise damaging the joint. He did not deny that

trauma did have some part, however, he thought that it
sgrQed"to merely accentuate_ﬁpe damage already proient.
Konig, however, was convinced that the true etiology was
obscure, |

Roswell Parks, in 1891, described the following as
possibilities other than trauma: \

1. Hypertrophy and metamorphosis of tﬁe synovial

fringe. The fringe may hypertrophy and form a
small nodule., By some mechanical means the nodulc‘

becomes free in the joint.
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2., Hypertrophy and metamorphosis of the extra-
‘ synovial tissue. The tissue aroun&‘thé joint
~ grows and bulges into the joint and by the same
ﬁéchanie#i means becomes free in the‘joint.

3. Periosteal ouigrowth or in reality a tumér

growth, ‘

4. erganizatien af_effusea fibrin and blood as

assumed by John Hunter. |

5. Cartilaginous omvergrowth. .

-Preiser, in 1898, presented the statie imperfection
théery. He states that improper weight bearing from‘flatv
feet ané/other causes may produce this condition. In the
hiﬁ,_the‘suyérior portion of the acetabulum or the su-
periarkw;ight bearing portion of tﬁé head of the:fémnr
may be affected. (Wyckoff 1938).

In 1903, Codman stéted that the;pfcqglent theory was
that Iﬁgse bodies of theljoints we;e_caﬁeregiénﬁ~eempara-
" ble with the formation of billary and cystic caleuli.

The supposed nucleus was a elet ef fibrin, a piece of
- cartilage or a bit of torn fringe. Codman, hsweQer,' |
believea trauma to be the true etiology. -

Hen&eraan, invlgle, suggested some metabolie con-
"dirt:ion. ‘He based his opinion on the fact that people

~are often seen with brittle finger nails, brittle hair,
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brittle bones. He, therefore, thought that it was con-
ceivable to have a brittleness of the articulating sur-
faces, This combined with the gréat strain thrown on
the internal crﬁcial ligament when the knee is extended;
‘and the constant tugéing of thiavligament might have
some effect upon the ecartilage. | | | |

Axhausen, who at first was a strong advdcate of the
damage to blood vessels theory, suggested in 1924, that
‘this might be due to embolism. He attributes the lesions
to embolie infarction.  He suggested attenuated tubercle
bacillus, or some bacteria of greatly reduced virulehee
be deposited, which would lead to closure of an epi-
physeai end értery. Since the bacteria are of low viru-
~ lence they are 1mmediate1y.conquered and the necrosis
remains aseptic. Paitre and de Bouguet, also supportiﬁg
this theory, suggésted a “special fragility" of the epi-
phyéil. (Pairbanks 1933).

Bernstein (1925) reborted three cases in one family
in which the condition oeccurred bilaterally. Upon this .
- he bases the opinion that theré must be some familial
predisposition to the disease upon which trauma is super-
imposed. | |

Reiger, in 1920, suggested fat embolism and reported

~that he found evidence to support it. However, no one



has ever been able to Teduplicate his findings. (Fair-
banks 1933). - |
Knaggs.in his conception of "the quiet necrosis of
Paget" believed that the initial lesion was one of low
grade periostitis due probably to staphlococcus, beeause
of 1ta'1owbvirulence the 1nfeetion doep no£ spread deep
in the bone, but is speedily limited. Granulation tissue
dgveloping in the deeper struétures‘causes a compressing
- of the blood ve;;els with subsequent necrbsin. (Pair-
banks 1933). |
Archer and Peterson (1930) are of the opinion that
‘Osteochondritis Dissecans is but one phase of the deform-
ing, non-infectious disease of adolescence, examples of
which are Legge~-Perthes disease, Kohlor's disease, and
- 8liding epiphysis.
| Wagoner and Cohn, in 1931, reported f;fe cases of
- Osteochondritis Dissecans in mémbern of one family. On
this basis they ebnelude that heredity is a :actbf in
‘the etiology. a | . |
.Ghbrmiey of the Mayo Clinie, in 1932, supported the
theory of Wolback and Allison, in which éystie degenera-
‘tion was advanced. He, however, also thinks that there
May be some relation:hiﬁ between these conditions and the

disturbances of epiphyseal growth.
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uhiabolic upset was advancgd by Stevenson and
Eﬁﬁﬂi@ion in 1937, Ihey reported a case in which they
~were able to dempnatfate‘dgealeifiestion gf.oiher bones
as well as the affected bone. Blood studies showed a
normal eaieium, but urine studies ahowed a decreased
caleium output. This together with the experimental
work of Mirvish and Bosman upon the effect of gonad
extr@cta on the blood calcium; lead to the theory that
. Osteochondritis Dissecans was in reality a temporary
hypergonadism; The goﬁad activity causing a constént'
lowering of the blood calcium with conaequent wi thdrawal
of lime from the bone to maintain the blood level The
normal food:caleium supply is either deficient in the
eircumstances or is 1nsufficiently.absorbed.and utiliz-
ed. The result of this process is deealcification. Re-
eurrent trauma is believed to be responsible for the dis-
lodgement of the bodies.

Ehat Osteochondritis Dissecans: definitely emulates
Legge-Perthes dineaae was concluded by Balensweig, in
»1938. Ee reported a case involving the entire artiecu-
lating surface of the distal end of the femur. He states
thatv"osteoehcndriti: Dissecans ﬁay be lookéd upon as
reﬁembling in greaf part Osteochondritis of the first
decade of life, in which, as a result of faulty mutri-
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tion and permanent damége to the underlying vaseular
structure, a loose segment of bong is thrown off to
produce a resemblance to the sgbbhondral fracture. 1In
,other‘wdrdﬂ Osteochoﬁdritis Dissecans may be a late

‘'stage of certain forms of Osteoqhondritis Juvenalis.
Case Reports

Case 1. S. S. A 51 year old female. 'Six years ago
follovginé a t%nist’ing fall on the right knee,
the knee was twisted medially and bent med-
1§lly. Pain'on the medial and anterior side
of the knee. The knee had locked on several
oceasions. An elastic knee bandage was con-
stantly worn. Walking cauéed pain in anterior
medial-aspect of knee.“?ﬁyiical examinéfion
showed no swelling or increased fiuid. The
,knee was péinful to motion and tender over
‘the medial s‘enjailunar eartiigge. On flexion
there was definite grating. Patient was ﬁot»

‘ operated. _ o

Cése 2.. D. H. A_54 year old male. Had carﬁilages re--
 moved in 1932. Was well until 3, 1937, at that
'time‘following_exposure to cold he woke in the .

morning thh.pain,,sfiffness and swelling injthe
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Case 3.

Case 4.

knee. Improved when not on feet. Any further
&attempts to walk brought increased pain and
swelling. 'x-ray, AP and lateral showed irregu-

‘lar fragments of bone separating from the

medial'eondyle of the femur measuring about

15 millimeters in diameter and 3 to 5 milli-

meters in thickness. Arthrotomy was done,

followed by recovery.

A. J. 8. A 58 year old male. Kicked on outer

aspect of knee. Patient fell to the ground
with the left leg bent under the right. The

patella was dislocated medially. Patient was

treated by 1mmob111zation'f9r'five‘weeks,
following which, attempts at walking produced
severe pain. X-ray showed an area of decreas-
ed density 1h the»;ntnrcondylar upaeg.«ﬁOPQtéa?
ation-Arthretomy, ﬁedial patellgr incisfoﬁ wa;'
made. The patella being retracted laterally.

A soft whitish area of eartilage on thc artieu-
lar cartilage was seen, carfi;age was removed
down to the normal bone, Cheeckup showed an
approximate disability of 25%. | 5
A. F. A 17 year old male, The right knee
locked suddenly three days previoua; Locking
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Case 5.

G&le 6.

persisted. History of painful creaking of
knee»fq: some time although never disabled be-
fore thialtime. 'oPoraflon showed an almond
sized calcareous body attached by a pedicle

which was'removed from the intercondylar space.

Internal cartilage also found relaxed, and was .

excised. Good recovery.:

C. K. An 11 year old male. Complains of pain
on medial aspect of knee when walking and runn-
ing. Patient had had flat feet since birth
which had improved with treatment. Physical ex-

amination showed severly pronated feet, other-

wise negative., X-rayed on suspicion. AP view
showed Osteochondritis Diisecanl very eiearly.
Condition explained, and warned to be careful.
Cyeekup to follow later. | |

L. D. While playing basket ball two mdnthé» _

‘ago pati-nt received a twisting injury to the

:1ght knee. Was forced to discontinue play.

Later patient noticed a slip of the knee with

each step, Sense of bone rubbing tbgether was
also eomplained of. Locking had occurrgd.only
onece. The knee was twisted and the knee un-

locked. Pain had econtinued but was not as
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Case 7.

Case 8.

severe as previously. Occasionél swelling

had oecurred. Patient had been unable to work
since the 1njury.i Physical examination showed
slight effusion. Upon fiexion of the knee,

there was definite sensation of bone slipping.

. X-ray=--typieal of Osteochondritis Dissecans.

Three small calecarious bﬁdies were visualized.
Operation Arthrotomy of the area found it fo be
attgched to the articular surface of the femur
by a pediele. Bodies‘removed. COmplefe Tre=-
covery. he | .

A. D. M. A 23 year old maie. fatient complain-
ed of léeking of the left knee on séverai oe-

, casioni the past three years. Gives a history

of several minor injuries. Physical examination

" showed marked weakness. There was a defect in

the central portion of the quadrieceps muscle
about six ‘inches above ihe knee. There was dé-
monstrable weakness upon‘exten-ion. Operation--
The internal eondylar margin of the artieular
cartilage of the femur showed irregular pro-
liferation with panué formation. Four bodies
were removed. Recovery was satisfactory.

\E. A. A 22 year old male, About three‘yeafl



ago patient developed pain in the right knee.
The knee had never locked. There was no hihtary
of trauma.‘ The knee gave way suddenly wheh fhe
pain struck. This usually occurred in partial
flexion, The knee was bothersome in changea-
ble weather. The physical examination was nega-
tive. X-r#y showed possible early Osteochom~" 11"
dritis Dissecans. Patient was again x-rayed
six months later‘at which time the lesion was
very clearly visualized.. On operation there
were no loose quio:. However, there ﬁas an
area seen about the size of a quarter in which -
the earﬁilaze had a different eolor; The osteo-
¢hondritie area was ineiséd and,lifted out.
Recovery was satisfaetory, |
About two years later this same patient eame
in com?laining bf pain and abgrinding sensation
in the left kneé. Again no history of trauma
was obtained. X-rays at that time were negative.
- At the same time the patient com>lained of pain
and popping‘ét the right shouldéf when the arm
wae raised over the patients head. X-ray and
physical examination were both negative, Patient -

had not returned for a cheekup.
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Case 9'.

Case 10,

F. Go A 20 year 0ld male., Patient complained

of pain in the right knee upon exertion. There

was only history of minor trauma. Patient
stateg that the knee never locked; but that it
occasionally seemed to élip following‘whieh
there was usually some effusion. The knée was
more painful after g-day: work. Physieal_ex-
aminatibn revealed only moderate tenderness

over the medial condyle. X-raj revealed a
typical area of OStebéhondritis‘Disseeans.
Qperatidn--the area 61losteochohdritiagDissecans
was enuéliated following which there was cdm—

plete recovery.

K. B. A 21 year old made. Patient states

" that he suffered a twisting injury to the knee.

The knee had not locked but was painful to full
extention. Physical examination showed that the
patient walked with a limp. Complete extension
was painful. There was tenderness over the
medial eondyle; X-ray showed typical area of
Osteochondritis Dissecans. Operation with re-

moval of the bodies was followed by complete

recovery.

Case 11. L. A. Patient a 33 year old female. Patient

- 28 -



stated that she suffered a twisting injury to ‘
the right knee about 13 years ago. Since that
time she had no definite constant symptoms un-
til about 18 months ago when she developed a
sensation of giving way aﬁd‘weakness. She de-
~veléped a limp about one year ago and for the
last threé months she had to go about on
| erutches. ‘Physical examination was essentially
negative. X-ray showed an almond shaped mass
in the intercondylar space. Operation--removal
of a pedunclated mass of eartilage; An area
was seen on the medial condyle which had be;
comé filléd with granulation tissue. Recovery -
wés satisfactorj. SRRy
eaie 32, R. S. Patient a 24 year 21d ﬁale complained of
vague pain on the medial side of the knee with:
sensatioﬁs-of slipping. Hard to take steps and
to walk far. History of trauma on four oc-
casions. Has been operated for deranged carti-
lage. KXnee had never locked. when knee éave
" way it seemed to siip medially. There was al-
ways effusion fpllowing»this sensation of giv-
ing way. X-ray showed a lesion typicél of

Osteochondritis Dissecans with one fragmént
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in the posterior joint cavity and one in the
anterior pouch.. Operation Arthrotamy - four'
looge bodies removed. Typiecal OSteoehondtitis
Dissecans bed on the medial condyle of the femur.

Recovery was satisfactory.

Sympt oms

Symptoms of Osteochondritis Dissecans are by no means
constant. The typical symptom of a loose body in fhe
joint is that of locking. There is a momentary sudden
pain, lasting only a few minutes, the joint rémgining :
fixed‘in‘one position.until unlocked. This is uaﬁall&
followed by a transient effusion into the joint with
moderate synovitis. | /

This, however, is not a typleal chain of events in
our small éeries ofbcases}just presented. The most common |
symptom is pain. This pain is most often classifié& as -
a dull ache ﬁsu#lly-loeated over the medial'condyle. ‘Tﬁil
pain is more:noticeable'after walking stairs, running’ _
or wélking. This pain was presént in nearly 100% of the
cases.

Typical locking 6ccurred in only three cases or in
25% of our sgries. However, a rather typical slipping

is complained of in about 404 of the eases. This slip-

3
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ping is described as a sensation of giving way which
causes intense momentary pain. Thére is no character=-
istic_locking, or at least the locking does not persist.
This is usually followed by effusion into the joint with
tenderness and stiffness. |

In two cases paiﬁ on walk;ng or Weight bearing was
80 intense that the patient had to go about on crutches.
One of these cases was, no doubt, a fracture of the
chondrium. The pain began immédiately following a trau-
matic igjufy and was ﬁot relieved by rést and immobili-
zation. The other case was one in which there waé a';
history of trauma thirteen years previously. Until
eighteen months ago there were no symptoms. At'tﬁat
fime she developed a limp which has prOgressivgly be-
come worse,‘so that the last three months she has had
to go about‘on crﬁtches. .

' King, in 1932, divided the cases of Osteochondritis
Dissecans into three general groups as far as symptoms.
are concerned:

Group I. This group of»symptoms included the ex-
tremely painful swollen tender joints,
which locked in 15 or 20 to 45 degrees
flexion. These éymptoms usually began

suddenly, a few days previous, subsequent
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to a twist or some other minor injury.
Thet;_ig;uﬂuﬂliy no'prcvious history of
A disability.

Group II. In this group hé included the a:yﬁptomatie
or slumbering cases of Osteochendritis
Dissecans. These cases are usually dis-
covered qnite by aécident, by means of the
X=-Tay. _ _'

Group III. Here he eclasses those chronieally troubled
with the joint for 2 or 3 years. cumpidint
is usually of soreness or definitg painvon |
weighf'bearing, associated with swelling.
"Giving way" and stiffness were also common -

iymptoms.

Physical Signs

Physical signs are not reliable. If the patient is
. wn dufing the acute state or rather immediately follow-
ing injury there may be painful effusion into the joint.
Usually there is pain over the hedial eonayle‘to pressure.
Crepitus or grating can oeeasiohaliy be felt on movemen£
,of the Joint; Rarely ean the joint mouse be palpated.
 Those cases in which locking occurs itlis sometimes possi-

ble to palpate the body whieh will disappear when the
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locking is relieved.

ey X-Ray
- X-ray findings :n‘bi%eoehépggitip_Dlasecana is
. uiually cﬁafacteristic. Positl?é éiagﬁégiifegn usually
be made; however, éases in which the bodies are composed
of eartilage it is oecasionally difficult to visualize
‘the individual bodies. R |
| -Thé importanee'ofbx-ray studies was emphasized by
Ridlon (1913), L#mson (1921), Richards (1§28) and,nllier'
in 1936, | | | o

The knee joint may best be visualized in the AP view,
It may also be‘visuaiized in the lateral view and if so,
the'addiiional.information provided is of such importance
as to make‘a study in both’pélitionsAessential;

.Thg defect is seen asva sharply defined shallow de-
preséion, irregularly eireular in outline and containing
in its center a button of bone; the density of which may
vary from that of a fully separated gequﬁstrum to one
differing so nlightiyAfrom>the hormal bone about it as
“to entirely escape notiee. ‘The defeet is usually seen
upon the buter'side of the inner cqndyle of the femur,

immediately opposite the mesial tubercle of the tibial

" spine, (Richards 1928).

Various degrees of development may be observed from
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those eases in wgiéh tpgipraetgivfs;fully1e-tablished
to those which are éxamined‘dufing the early stage of
the diuéése. Miller, in 1936, followed a case of \
@lteochonaritii Dissceans of the elbow through the
defélopﬂeﬁi of the loose bedy. From his observationg,
he cohcludei, Axhausen's theory ean most readily be
applied to the condition.
‘In the fully developed stage the button of bone has

"the density of a sequontrétion»lying in & sharply de-
fined niehe ot recess just large enough to contain it.
At this stage the loose body is often actuéliy what it
appears to be, namely a completely separated sequestrum,
requiring merely a foree under the proper conditions to
dislodge it into the joint. In the earlier stages, the
button of bone is still attached to the condyle, either
by a broad base or by a pediele and its density will be
more or less determined by the degree of this.attaehmenf.
If the degree of separatioq is slight, it may be that
the variation in density between the button and the
normal bone of the condyle is so nlight as to be gasily
overlooked. In such a case the only indication of its
presence may be ah indistinct line of demarcation form-
© . ing an irregularly circular outline upon the articular.

surface of the condyle in this particularxlocation. If

~




this line can be established beyond question, it may be

considered of diagnostic importance.

Pathology

Macroscopieally, Conway (1937) described, three de-
finite ntages}in theAdevelopment ofrloose bodies as he
found it at operation.

The first stage, very early, shows a fairly well de-
marcated prominence of the articunlar cartilége covering
the area, of a different color than fhe rest of the
cartilagihous surface., When this area was incised, it
was rather easy to separate and a beginning excavation
of the cancellous subchondral portion of the articular
end of the bone was observed. |

The second stage showed that the fragment had beéome
distinctly separated and was 1y1ng within the excavated
area of the articular surface. Occasionally the fragment
was still attached by means of a pedicle. The fragment
was easily removeable. At this stégé the fragment showed:
a distinct color change, having an ivbfy east in contrast .
to the normal. In addition the cartilage waé not firmly
, )attached to the underlying bone and could be easily re-

moved for a varying distance from the sequestrated focus.
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?hé“i#:a w;;h which the'procgsalcould be lifted off
gives it the actﬁal appearance ofvb&ving;been dissect-
ed off. i ‘

The third stage was mérely a completion of the first
two stages, and was characterized by the complete se-
questration of the fragment from its place on the artie=
ular surface into the joint cavity. | ) |

\ The character of the synovial membrane lining the
joint depends upon the amount of irritation that it has
"~ been subjected to froﬁ the loose bodies, and also the
amount of hemarthrosis present, and the length of ‘time
this irritaticn is present.[ Ghanges'in the synovial
meﬁbrane represent all the stuges between simple edema}
oﬁ the synoﬁialvpapillae to a pronounced hypertrophy of
‘the individual, and multiplé single papillae which have
been in direct contact with the loose body. The extent
" of this traumatic hypeftrophic synovitis is in direct
| pruporfion with the amount of irritation and the length
of time it is present., There is a striking subsistence
of symptoms within é very short time folLowing an arthro=-
t omy. |

The pathology seems to be quite constant in Osteo-
chondritis Diésecaﬁs. Microscopically-there is no in-

dication that this.is an inflammatory process.,

- 36 -



It is interesting to note just what is the fate of
theéé‘1oése'bodies-tn_the knee., P®ly, in 1915, revorted
a case in which there was é'hiétory,of only one injury.
At operation he found the body to be thicker than the
place of’origin,.indicating that growth had tiken place.

Fisher, in 1920, chiseled a small piece of articular
cartilége together with a small portion of underlying
bone frgm the femoral condyle of a rabbit. The portion:
was completely detached»and pushed upiinfo,the 5upra~
patellar recess of thg joint. TFive weeké later fhe
loose body was removed. Microscopically the fihdings
were almost identical with those found in Osteochondritis
Dissecans. | :

. Rombold found no evidence of degeneration of  the
hyaline cartilage. The bone trabeculae wére of normal
form but no stained ~ells were seen. The ihtraﬁ?abecular
tissue was without.blood vessels, Osteoblasts were seen
lining several of the trabeculse. In some places the
“1ntratrébecular tissue was replaced by fibroecartilage.
 The fibrocartilage was connected with, and seemed to
originate from the hyaline cartilége covering the afticu-
lar surface of the specimen, |

Littlejohn, in 1933, found that the fibrocartilage

may be irregularly calecified. Apparently after separa-
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tion of the articular bone from its blood supply, it
will die except for a small portion which may obtain |
sufficient nutrition from the synovial fluid to survive.
The gfowth Of‘the'léosevbody\in the cavity of the joint,
“however, is due to proliferatioﬁ of the fibrocartilage
which derives its nutfition from the synovial fluid, and
whicﬁ may undergo several forms of growth. The bed from
which the body originates fills and sometimes overfills
with fibrocartilage. .v

In section, the bone will'be found to be for the
most part dead,’although not uncommonly a small portion
may be found to be 'alive. The bed is lined by fibro-
cartilage, the growth in thickness of which appearé in
some cases to have determined the freeing of the body
into the.joint}qavity. In no case was there any evi-
dehée of recent fracture or any inflammatory process.

In few cases fine fibrils of connective tissue may
connect the body with its bed and in these a lafger Dro-
portion of the bone cells may survive, deriving some
biood.supply thfough these connections. More frequeht-
ly there may be a vascular hinge formed from the syno-
viél sheath of the posterior crucial ligament, and by
its blood supply the bone fragment may survive or even

grow.
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_in cases detected early and opened before the body
is extruded‘into the>joint there is no apparent patholo-}
gy.-,On closer 1nspectton'a slight difference of color
1s noticed over the area. The cartilagé'seems also to
have a slight 1ncreaséd sponginess. Incision of the
cartilage‘will,disclose the bony fragment iying.in its -
bed. i

Wyckoff (1937) likewise finds that the findings are
quite uniform. The cartilage cells usually show signs
of proliferation and the external bone cells are living
while those in the center ustially show éigns of degener;

- ation,.
Treatment

The treatment of Osteochondritis Dissecans is Ar-
throtomy with the removal of the joint bodies. In cases -
where the fragment lies in the excavation and is not con-
plétely detached the piece should be removed. _Some men
advocate the curetting of the crater, but it is likely
that the cavity will eventually f£ill in with fibrocarti-
lage as is found in,céses in which the body has been free
in the joint for considerable lenths of time. 1In some

‘cases it is usually advisable to remove the undermined

‘portion.
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The optimum time for 0peratioh is before the.fragment
has been completely set free in the joint. Since the
" joint éhaﬁges,’namely the.synovitis, varies with relation
to the amount of irritationvand the length of time over
which it has been applied, it can be seen that if the
f?agment is removéd_before it becomes free in the'joint
. the irritation would naturally be lessened with‘conse-
quent reduéed function.

The technic of arthrotomy will not be discussed in
this paper. However, it is wdrthy cf'mention that due
to 4mproved asepsis and techniec the'mortality from this
operation has been reduced to a negligib1e figure. This
is interesting in the light of statistics offéred by
Larry, in 1860. Of 170 operations performed 19? oper-
ations were successful, 33 died, and 20 were failures.
Nine'years later, Benndorff collected 169 cases, 109 of
which were successful, 46 died and 14 were failures.
Muller;, in 1886, gathered 190 cases, 96% of which were
successful and 4% died. Woodward up to 1889 found 104
cases withvs bad reéults,'z amputations and one deéth..
Benj. Bell, in 1787, while speaking of those bodies in
the knee that are not freely moveable, said, "In this
case I would advise amputatidn of the limb". This reme-

dy is no doubt severe, but it is less painful and less
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hazardous than excision of any of these cqncreﬁions that
7 haie_been aﬁtacﬁed to the capsular ligament.

The period of convalescence of these cases is usually
entirely uneventful. Motion is usually started about the
12th or 14th day. Weight bearing is usually safe after
about 3 or 4 weeks, and at the end of 8 to 10 weeks the
patient has usually ended his period of disability.

It‘has‘been found that physiotherapy‘and massage do

much‘to relieve the residual synovitis and thereby the
 period of disability is markedly reduced.

In those cases in which it is not adviseable to oper-
ate or if for some reason operation is refused, much, can
be done to relieve the symptoms by continuous physio-
therapy and massage.

The immediate prognosis is very good. However, it
must not be forgotten that in later life the possibility
§f "rheumatié” aches and pains are greatly increased.
Thelpossibility of a recurrence is small after the
patient has past the adolescent age. In the series of
cases pfesénted only.oge case was out of the adolescent
age. In that case there wés no doubt that the injury
was that of a fraecture of the}articu}ar surface purely
on a ‘traumatic basis. Once the patient 1s safely through

this period, there is no danger of recurrence except



from some traumatic accident severe enough to cause a

fracture as was mentioned above,




‘Patient

8.8
D.H.

A.Jd.S.
P.F,
C.K,
L.D.
A.D.M,

E.A.

"F.G.
K.E.

L.A.
R.S.

Sex Age Site of

F 51

M 34
M 68
M 17
¥ u
X 20
M2
22
M 20
M. 21
Foo8s
M 24

Medial 1
Condyle '
Medlal 1
Condyle

Intereondylar 1
8pace

Medial 3

Condyle -
 Mediel 4
- Condyle

* Intercondylar 1
Space

\

]Iutﬁreonylarv 1
8pece

Intercondylar 2
Space

Medial Condyle 1
Medial Condyle 4

' Number of Kiltofy of
. Involvement Fragments

Trauma

Yeos

no

Yes

No

No

Yes

Yes

Yos

Yes

Yes

Yes

Immediate
Disability

Yes

Yos
Yes
Yes
No
Yes
No

No

No

Yes

No

No

History of Xray

Locking
Yll‘

No

- No

Yes °
No
Yes
Yes

No

No
No

No

No

Pos.

Pos.
Pos,
Pos.
Pos,
Pos.

Pos.

- Pos.

Pos.

Pos.

Pos,

Pos.

Associated
Conditions

Negative

Negative

Negative

Negative

Congenital
Flat Feet

Negative
Negative

foasible Left
knee and shoulder
involvement

Ktél&iio
Negative

Negative

Regative



Pollowing a review of the literature and the study
ofvindividﬁal cases ‘let us pass to a discussion of possi-
" Dble theories df etiologﬁ.. In the sefies of cases pre-
sented trauma of some degree was foundvto<bé present in

75% of the cases. With such a percentagé, trauma caﬁ
not be overlooked as at least a part of the picture,
Trauma with injury to blood vessels with the fore. -
mation of an infarct has been presented as a possible
theory. It has been sh;wn that anatomically the arteries .
“to the articular‘surfaces are not end arteries. It has,
) however, not been shown that the anatomical collateral
circulatidn,presentvis a functional collateral circu-
lation. The shape of the bodieg is in general against
thaf bf an infarct. Comparison here must be drawn tob
' the infarct found in tuberculosis in which there is a
definite characteristic wedge éhaped cavity which is not
present in this condition. For the same reason emboli
of either baéterial or fatty origin must be more or less
‘disregarded.
Pathological studies fail to disclose-any evidence
of an inflammatory process. This would east into disre-
gard inflammatory processes either as the result of bac-
teria or following trauma. A bacterial infectious proae;.

would also be unlikely to occur in cases such as those
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which are normally affected by this disease, namely the
young, robust adolescent youth., It is unlikely that the
cystic degenmeration found by Wolback and Allison is a eon-
stant phase. It has never been p&Ssiblerto‘demonstrate
this, and no other similarAreport has appeared in the
literature;} | | |

'This brings us then to'thé question of a subchondral
fracture with nonunion. It must be admitted that the
pathological findings in this condition are strikingly -
constant. The detached surface is always covered with
- fibrocartilage. This finding is consistent with non-
'union. It is conceivable that trauma could produce such
an injury. There ére no associated joint changes to in-
dicate any other process. It has been poiﬁted out that. 1
articular surface and subchondral bone is relatively in-
sensitive, and it is possible that severe trauma o?_ihju-
ry would not cause lyﬁptoma'in.anw proportion to the |
damage done, How is the fragment set loose in the joihté_
Littlejohn has gone to great length to show that due to
the rqlative insensitivity of the area, the joint would
no doubt be used immediately, provided that ‘m the ins
itial damage the cértilage was left unbroken over the
site of the subchondral fracture. 1In this case there

would be no effusion of blood or roughened surfaces to
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cause irritatian for the setting up of a synovitia.
Continued trauma of every day lifc such as wnlking would
cause rocking of the fragment in its bed. This would be
"suffiéinnt to cause nonunion. Fibrocartilage filla in
the bed and as 1t gradually grows thicker it pushes the
. fragment out where only a minor injury 6r jolt'vould‘be
necessary to pry it out of its cavity. This has been
rﬂupheld by patholégical studies and Conway déscribes three
definite stages in the developmenﬁ of a looée body as he:
'hés found it in his series of cases. ‘

The question might well be brought up as to how this
trauma must be applied.to produ&e such a fracture. There
have been many possible avenues of force suggested. Since
this lesion is most commonly found in the knee, the knee
will be used as the examﬁle. Foree applied on the patella
through the range of motion of the knee would in itself
cover considerable articular surface. It has also been
shown that when the knee is flexed there is a portion of
the articular surface which is leff unprotected. Then -
to, there is the damage which might be done by the tibial
spine in violent twisting. The site of this lesion in |
Osteochondritis Dissecans, however, is quite uniformly
characteristic. In Chareot's joint of the knee, chips

are not'infrequehtly broken off as a result of excessive
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‘f_ trauma consequent to ataxia and to the loss of the pro—

: tectivt aense of deap yain., In this condition, however,
they never originate ‘from the laﬁeral aurfgaa ‘of the
"mesial condyle. or-from the inferior surface of the pat-
: ella, but nearly alwayn from the margins of the tuber-
osities of the tibia. Thia is quite contrary to the ex-
pected findings. | |

Given that trauma may cause a subchondral’fracture,L
does 1t not seem peeuliar that this should be an entity
with such a characteristic age grquﬁing? .True, the young
robust adolescent youth does ﬁartieipate in strenuous
-games, but, are there not laboring ccn&itions which are
- engaged in everyday during which minor trauma it a
routine occurrenee, but in which this eondition does not
; devalop? I am inelined to believe that,we are dealing
with two distinctly airfereﬁt conditions. In one we
have a subéhondrai fracture as thé result of one severe
trauma; which may ocecur at any age; while in the éther_‘
we have a subchondral fraétd;e superimposed_upén some
‘eanditiOn whiéh would predispose the indi?idual of ado-
lescent agé to this enmy. In the series of cases re-
pcrtodklo cases fell within the usual age group of 17
te 24, one ease fell in the éroup of subehondral frac- .

ture as the re:ult of severe trauma, while the other fell




;ﬁto a group;which Preiser would call statie imperfection,
ﬁk&f;ia w&th;anqyatasidtcd.cnnditiqn such as congenital
flat feet. N ' |
vGisé 8 presents an interesting problem, with no histo~
ry of trauma, an Osteochondritis Dissecans of the right
knee dcveloped. Thi; wa;_relieved-by arthrotomy. Two
year: later he again returns complaining of similar pain
in the left knee. X#réyg; however, were negative, #pd
the patientﬁwéi not operated. At the date of this writ-
ing fhe patient has not returned for a checkup. Does
thil patignt fit into théfmetabolic upaet deseribed hy
Stevenson and Henderson which they attributed to a tempé-
rary hypérgonadism. It would have been intereating to
have had caleium determinations on both the urine and
‘blood. Would the urinary excretion of ealeium have been
<below normal? wnuld his bone have ahown the general de-
caleification described byvstevenpon and Henderson.

Case 5,.1£ktiti¢,'1l an interéstiné prablém. At thcz
age of el@veh; & male boy with severely promated féet‘
develops a lesion typical of Ostedchondritis Dissecans.
Was the Osteochondritis Dissecans due to alteration of
the weight bearing lines or was it a case of traumn pure
and simple, or was it trauma superimposed upon scme'zrawth

disturbance?
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fIn‘tﬁt sQries-éf ehici'Priaéﬁtaﬁfﬁh&zevara’no eaics
in which morerthan one member in a family weré'ifflicted.
Itfis'ednee1Vab;e;that_soﬁe variation fn either the blood
;gaugpiyitg“tae,subckﬂndral‘arpg{or in the anatomical
structure of the articular surface would predispose
members of a family to the same disease ‘entity.

6f part1gu1ar interest to myself, 1is of,eburse,vmy’

 own case, which is found ae case 12. In my case there is
definite history of trauma on four different occasions.
Th§ first irauma Qns}a‘blow to thé latgral‘side of the
‘knee while the knee was fully extended. Follewing the
injury there was immediate pain which persisted for a
short time followed by some transient tenderness and
.étiffneas.' This was :eeﬁingly witﬁout.residual coa#eu
', quences. About one year later the knee suddenly ?gave
 3334 ﬁhile'déyéénding'a flﬁghtkaf‘stepa;' The knee was
not locked, but there was greét pain present when”walk-
2 ihg,' ~About one month later a twisting in;ury was re-
| eeived. After thi: injury it was necessary:to keep the
knee wrapped at all times because‘of a constant feeling
'Qf slipping in the jdint, assoeiated withapain; niagnosiu
‘of Deranged Semiiuﬂar Cartilage was made and Operatxon
perfermed. At eperatian a small split was found in the

medial eartilage. This was removed and the joint closed.
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Recovery from the'operatipn was without incident. wa?i
ever, foliowing this operation there was still a sen- ﬁ 
sation of occasional slipping. About 3 years later atili
another aeeasien of‘trauma'follewing which disability was
 increased. It was follbwing thiéyinjnryfﬁhat the diag-
nosis of Qsteéchondritis Disseecans was made and opération
| perfdémed with relief of symptoms. When in this'eﬁain of
events did the Osteeehondfitis hisaéeana develop? Was iﬁy\
present at the time of the first operation? :

There is nothing 1n my past development of any dia~
eases which would indicate any late stage of a )uvenile
affliction. There is also no familial higtary of bone
Vdisease. A | | ;

It is my opinion that this case could be ent’irély X~
plained on a tréumatic basis. waever, the question iﬁ

my mind as te why this disease entity shauld appear 80

e often in the young adult is as yet unanswered.

There is no doubt that trauma ccntr1butes greatly to
‘ the development of oSteaehondritia Bissecans. The ‘
symptams, physical eXamination, X=-ray, and patholégieal,
finﬁings are consistent, and treatment by means of

~arthrotomy is satisfaﬂtory. However, additional studiexv
are necessary to definitely establisb the true etialogical'
agent, and the role of trauma as a part of this etiulogi-

cal agent.
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