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INTRODUCTORY. 

In the earliest days of medical science, diseases 

with the same symptomatology were regarded as having 

the same etiology. It is, however, a well known fact 

to -day that diseases with quite distinct etiologies 

may have the same symptoms; for example, locking of 

a joint may arise from a wide variety of causes both 

extra- and intra -articular . It was only through the 

final court of appeal of the post -mortem examination 

that the earliest workers were able to differentiate 

diseases with similar symptoms but with the increase 

in knowledge and with additional methods of examina- 

tion - radiological, biochemical, bacteriological and 

in biopsy, which Moynihan has so aptly named "the 

pathology of the living" - we have additional criteria 

for the recognition and classification of disease. 

Prior to the general use of Roentgen rays in the 

examination of the bones and joints it was a common- 

place that some cases of tuberculosis of the hip 

joint recovered rapidly with little subsequent dis- 

ability and it was only with the aid of the X -rays 

that this apparent anomaly was explained by the recog- 

nition of the disease first described by Legg Calvé 

and Perthes. 

Advances in our knowledge depend not only on the 
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development of new methods of examination but are 

occasionally inaugurated quite by chance. In 

diseases which are seldom if ever fatal during their 

active stages, the progress of knowledge must of neces- 

sity be slow because of our inability to obtain 

pathological material and, although osteo-cartilagin- 

ous loose bodies in joints have been recognised since 

the time of Alexander Monro over two hundred years 

ago, it was not until 1928 that a complete specimen 

of the loose body lying in its bony bed was accident- 

ally found in a patient who died of diabetes mellitus. 

This specimen was unfortunately complicated by the 

presence of a bone cyst - further reference will be 

made to its pathological features below. In tanuary 

1934 a patient reported at the Surgical Out- Patient 

Department of the Royal Infirmary and was found to 

have a small lesion of osteochondritis dissecans in 

the internal condyle of the femur. At operation it 

was possible to remove the loose body and the bone 

forming its bed without damaging the knee joint. As 

far as I can ascertain this is the first complete 

uncomplicated lesion which has become available for 

pathological examination and I am deeply grateful to 

Mr D. Stewart Middleton for placing the specimen at 

my disposal. 
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During my work as a clinical tutor in the Out - 

Patient Department I have been struck by the simi- 

larity of the X -ray appearances of some cases of 

Kbhler's disease of the second metatarsal head with 

the radiological changes in osteo- chondritis disse- 

cans - an added incentive for a full investigation of 

the two conditions. 

To the popular imagination a research worker is 

a solitary figure trying to find his way across un- 

charted seas on a voyage of discovery but this is not 

the case. The scientist must use the painstaking 

work and the experience of other workers as recorded 

in the various journals. He will be encouraged by 

his conversation with others and, better still, his 

theories will be criticised, giving him a different 

viewpoint. It is only, therefore, by collective 

work that progress is made and the individual worker 

merely adds another chapter to the book of knowledge 

This contribution may stand the test of time or may 

finally be disproved by the work of new workers in 

the same field, and it is with the utmost diffidence 

that I submit my theory of the causation of osteo- 

chondritis. 

Although a disease of comparatively recent 

discovery, a wealth of literature has grown up and a 
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plethora of articles has been written. No disease in 

the whole of medicine or surgery has so many different 

names and their variety only serves to show our ig- 

norance of the etiology. Perhaps the worst feature 

of the nomenclature is the tendency to name after the 

original describer the conditions in the various 

parts of the body and this has only served still 

further to complicate the terminology. It is not my 

intention to review the entire literature of more than 

seven hundred articles but, after a brief summary of 

the various factors previously considered of etio- 

logical significance, to try and justify a theory 

founded on pathological examination which would ex- 

plain osteo -chondritis in any situation. 

Because of the diversity of names applied to 

osteo- chondritis in various parts of the body I give 

a list of the sites in which it has been found with 

the name of the first person to describe it and the 

synonyms for it. Harbin and Zollinger(8) have 

classified osteochondritis into two groups - (1) 

primary and (2) secondary, depending upon whether the 

primary or the secondary centre of ossification is 

involved. Osteochondritis affects these centres 

during their period of active growth and this is 

usually in the first ten years of life in the primary 
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and in the second decade in the secondary group. 

The following is a table of the sites involved, 

with the date and name of the original author:- 

Tubercle of the tibia: Osgood (1903), Schlatter 
(1908); usually referred to as Osgood Schlatter's 
disease, tibial apophysitis or osteochondritis of 
the tibial tuberosity. 

Tarsal scaphoid: Köhler (1908); tarsal scaphoiditis 
or Köhler's disease. 

Head of the femur: Legg, Calvó, Perthes, Waldenström 
(1910); known as osteochondritis of the femoral 
head, Perthes' disease, Leg's disease, Legg - 
Perthes' disease, Legg-Calve-Perthes' disease, 
osteochondritis coxae juvenilis, osteochondritis 
deformans juvenilis, coxa plana, pseudocoxalgia, 
etc. 

Semilunar bone: Kienböck (1910); Kienböck's 
disease or malacia of the semilunar. 

Carpal scaphoid: Preisser (1910); Preisser's 
disease. 

Second metatarsal head: Freiberg (1914), Köhler; 
known as Fre ibe rg's infraction or Köhler's 
disease. 

Calcaneus: Sever (1912); Calcaneal apophysitis. 

Spinal column: Scheuermann (1921), involving the 
secondary centre of ossification and known as 
Scheuermann's disease; Calvé (1925), involving 
the primary ossific centre for the body of the 
vertebra. 

Pubis: Van Neck (1924). 

Medial sesamoid of the big toe: Renander (1924) . 

Iliac crest: Buchman (1925). 

Ischio -pubic junction: Voltancoli (1925). 
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Clavicle: Friedrich (1924). 

Shoulder: Lewin (1927). 

Talus: Mouchet (1928). 

Epiphysis of first metatarsal: Wagner (1930). 

Metacarpal heads: Mauclaire (1927). 

Q, 
Lower ulner epiphysis: Burns (1931). 

A 

Not content with this already formidable list, 

Brailsford(85) has recorded changes of a similar nature 

in seven additional sites. - 

(1) In the adult scaphoid of the foot resulting 

in the displacement of the bone on to the medial sur- 

face of the astragalus. In this connection it is 

interesting to study Figs. 1 and 2, which are X -rays 

taken five months after the patient had sustained an 

injury to her foot and the changes are similar to 

those in Brailsf ord's radiographs. It is virtually 

impossible for this to have been a fracture of the 

scaphoid for the trauma was of a minor nature and 

there was no disability until she complained of pain 

over four months from the time of the accident. 

(2) In the laminae of the fifth lumbar vertebra 

where the disease was associated with spondylolis- 

thesis. 

(3) In the lateral sesamoid of the big toe. 

(4) The neck of the femur. 
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(5) Head of radius and capitellum of humerus. 

(6) In the heads of metacarpal bones and the 

remaining carpal bones other than scaphoid and semi- 

lunar. 

(7) In the roof of the acetabulum. 

Many writers on the subject of osteochondritis 

mention the condition known as osteochondritis dis- 

secans as seen in the medial condyle of the femur and 

capitellum of the humerus and associated with the 

formation of a loose body, but they ascribe to it a 

different etiology. It is the purpose of this 

paper to deal with osteochondritis dissecans in par - 

ticular and to show how it is related to the osteo- 

chondritBs as exemplified by Freiberg's infraction of 

the second metatarsal head. The other lesions will 

only be mentioned in so far as they support this con- 

tention. As osteochondritis dissecans is a compara. 

tively uncommon condition I propose to report a series 

of cases comprising those examined in the Surgical 

Out- Patient Department of the Royal Infirmary, which I 

have been enabled to follow by the courtesy of the 

Senior Surgeons, and the case records of others 

generously placed at my disposal by the Surgeons to 

the Royal Infirmary and Chalmers' Hospital. 
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Case 1. 

P.i3., aged 46 years. 

A healthy, well developed male was admitted to 

Mr Graham's wards on 17th December 1934. His occu- 

pation was that of a pipe layer and this entails 

heavy manual work associated with long periods in a 

kneeling position. He reported to the Surgical 

Out- Patient Department of the Royal Infirmary four 

weeks prior to his admission to the wards, complaining 

of pain in the left knee of twelve weeks' duration. 

Without any history of injury or previous trouble 

in the joint he felt a sudden severe pain on the 

antero- medial aspect of his left knee when rising 

from a kneeling position. The knee became greatly 

swollen following the pain but he was able to continue 

his work for four weeks before consulting his doctor 

because the swelling of his knee had not subsided. 

On the first occasion the knee locked in semi - 

flexion but became free spontaneously. Since that 

time the knee had locked in various degrees of flexion 

but had always become disengaged with an audible click. 

When I examined this patient in the Surgical Out- 

Patient Department of the Royal Infirmary, exactly 

eight weeks after the onset of symptoms, the findings 

were as follows: There was definite effusion into 
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the knee joint and flexion was limited to 90° on both 

active and passive movements. In addition the knee 

was held in a position 25° short of full extension and 

on active and passive movement there was 20° limita- 

tion of extension. There was no tenderness over the 

ligaments or cartilages of the joint and no click 

!; could be heard on active or passive movement. No 

abnormal mobility of the joint could be elicited. 

X -ray examination at this time (Figs. 3 and 4) 

showed the changes characteristic of osteochondritis 

dissecans. There was a very large bony defect in 

the medial condyle towards its lateral surface and 

protruding from the cavity as if on a hinge was a very 

large piece of bone which was almost completely 

separated. In addition another but much smaller 

body could be seen in the upper portion of the cavity 

and apparently still firmly attached to its floor. 

In view of these findings, the case was referred 

to the Yards for operative treatment. 

Four weeks later the patient was admitted to the 

hospital for operation and, on examination, there was 

still considerable effusion into the left knee joint. 

Flexion was still limited to 90° but the loss of ex- 

tension was not as marked, being between 10 and 15° 

short of full extension. 
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An X -ray examination was carried out on the 

morning of operation, to make certain of the position 

andnumber of the loose bodies, and it is interesting 

to note (Figs. 5 and 6) that the increased extension 

coincided with a return of the loose body to its 

position in the bony cavity in the medial femoral 

condyle. 

An X -ray of the right knee was also taken al- 

though there had never been any symptoms referable to 

it and this film also shows (Fig. 7) two loose bodies 

in the joint. These loose bodies did not show the 

same radiological structure as those in the left knee. 

They presented a more rounded outline and were more 

noticeably mottled in appearance, with rarefaction in 

the central portion and a denser shadow towards the 

periphery. There was no sign of cavitation in any 

of the bones and no irregularity of the articular 

surfaces. 

On further cross examination it was again found 

that there was no history of injury. This must be 

accepted because the patient declared that he was the 

most unfortunate of individuals not to have had an 

accident of any kind on which to base a claim for 

compensation. He had had no previous illnesses of 

note and the family history revealed no hereditary 
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joint disease. 

On the day following his admission to hospital 

the left knee joint was explored by Mr Graham. It 

was opened through an oblique incision on the medial 

side of the joint and on incising the synovial mem- 

brane there was an immediate escape of an excessive 

'amount of synovial fluid which was of normal colour 

and consistency. A large osteo- cartilaginous body 

was seen lying in a cavity on the lateral surface of 

the medial femoral condyle. The body, though mobile, 

was still attached on its medial side to the floor of 

the depression by tNo fibrous strands which were act - 

ing as a hinge. These fibrous threads were divided 

and the loose body was removed, bringing into view 

another loose body attached by similar fibrous threads 

to the floor of the cavity in the region of the inter- 

condyloid notch. This body was also removed and the 

large excavation in the medial femoral condyle was in- 

spected. Almost the entire antro- lateral and anterior 

aspects of the medial condyle, involving the area 

normally in contact with the tibial condyle, were 

eroded. The floor of the cavity was grayish -white in 

colour, very hard in consistence and did not bleed. 

The macroscopic appearances were those of condensed 

bone with a thin layer of fibrous tissue covering it. 
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A further portion of bono was removed from the 

medial edge of the cavity so as to include in a section 

articular cartilage, bone underlying it and the edge 

of the cavity. 

The patient made an uninterrupted recovery and 

was discharged ten days after the operation. There 

was still difficulty in walking owing to the large 

defect prohibiting full extension. 

A description of the naked eye and microscopic 

appearances of the loose bodies will be found in the 

pathological section. 
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Case 2. 

J.T., aged 24. Occupation - railway plate layer. 

This patient was admitted to Mr Graham's wards 

on 28th September 1930. He had always been well and 

had had no trouble of any kind in his right knee until 

seventeen days before admission, when he received a 

glancing blow on the lateral side of it from a falling 

rail. There was no history of locking and he sought 

advice because the knee had remained painful and 

swollen. 

X -ray examination showed a loose body lying in a 

cavity in the medial condyle of the femur. Unfortu- 

nately the films are not available but the radiolo- 

gist's report and operation findings are conclusive 

evidence that this is a true case of osteochondritis 

dissecans. The condition in the patient was mono- 

articular and there was no family history of a similar 

complaint. 

The right knee was explored through a Timbrell 

Fisher incision and a large loose body was found 

lying between the medial condyle of the femur and the 

head of the tibia. There was a large, red, punched 

out area at the lower part of the lateral surface of 

the medial femoral condyle. 

The patient made a. very satisfactory recovery 
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without loss of function. 

The pathologist reported on the loose body as 

follows.- 

"The body consists of necrosed cancellous bone, 

cartilage and fibro- cartilage." 
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Case 3. 

J.Y., aged 23 years. 

This patient, a young, well built male employed 

as a farm labourer, was admitted to Mr Grahamls 

wards on 22nd December 1931, complaining of locking 

of the right elbow joint. 

Seven years prior to his admission to hospital 

he jerked his right elbow joint when trying to lift a 

heavy weight. The elbow immediately became locked 

in flexion for a few minutes but straightened spon- 

taneously. He was of the opinion that he had 

"staved" the joint and did not consult his doctor. 

Since this initial injury the patient had been 

subject to repeated attacks of locking of his right 

elbow and the elbow was always painful after heavy 

work. He described the mechanism of locking which 

invariably followed working with a spade or shovel. 

While lifting a shovelful of earth he was always able 

to keep the joint fully extended but when he threw the 

load on to a cart he would suddenly flex his elbow 

joint and find that he was unable to extend it. After 

rest or manipulation, the joint would again become 

freely mobile. No other joints were involved and 

there was no history of similar trouble in the family. 

His only previous illness was chest trouble which had 
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been regarded as possibly tuberculous, but there was 

no sign of a chest lesion when he was examined in 

hospital. 

Clinical examination revealed slight swelling 

the right elbow but all movements were normal except 

that full pronation was accompanied by an audible 

click which seemed to come from the front of the 

joint. 

A loose body was seen on X -ray examination, 

lying in front of the lower end of the humerus on the 

lateral side of the joint, and there was an irregular 

area in the lateral condyle of the humerus from which 

the body might have been derived. Unfortunately the 

X -ray films are not now available. 

The elbow joint was explored through a lateral 

incision above the head of the radius and the osteo- 

cartilaginous loose body was removed from in front of 

the lateral condyle of the humerus. 

The patient made a satisfactory recovery and was 

able to return to work with no impairment of function. 

Although the X -ray films have been destroyed, I 

am inclined to regard this as a case of osteochon- 

dritis dissecans of the capitulum of the humerus. 
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case 4. 

D. C., aged 24 years: Miner. 

Admitted to Mr Graham's wards on 25th February 

1932. Many years before, while still at school, he 

had sustained an injury to his left knee but it was 

insufficient to cause swelling or disability and was 

only associated with transient pain. 

Four months previous to his admission to hos- 

pital he twisted his left knee while at work, when 

rising from a kneeling position in a confined space. 

He felt sharp pain in the joint but there was again 

no locking or effusion. The pain passed off after 

a few days but recurred while at his work fourteen 

days later. The pain again passed off in two days 

but it returned suddenly three weeks before his ad- 

mission to hospital and on this occasion the knee 

became locked in semi -flexion. He manipulated the 

knee himself but it was only after he felt a small 

round body appear on its inner side that he was able 

to obtain full extension of the joint. 

Since that time there had been no further symp- 

toms and he was no longer able to feel the loose body. 

Clinical examination was entirely negative. 

He had had no previous illness worthy of record 

and as far as he knew none of the family had had any 
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similar joint condition. 

X -ray examination was carried out (Figs. 8 & 9) 

and showed the presence of a large loose body and a 

smaller irregularity in the medial condyle of the 

femur. 

The left knee joint was explored through a 

Timbrell Fisher incision and a large, irregular, 

loose body was removed from the supra- patellar pouch. 

The articular surfaces were inspected and a depres- 

sion was seen on the lateral part of the medial con - 

dyle. This hollow was smaller than the loose body 

and an area of bone and cartilage about the size of a 

threepenny piece was lying partially detached at the 

edge of the pit. This loosened portion was removed 

and no bleeding occurred. The joint was normal in 

other respects. 

In this case the loose body had obviously been 

detached for a much longer period and had continued 

to grow in the synovial fluid while the bony cavity 

had gradually healed and in this way their relative 

sizes had been altered. 
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Case 5. 

M. K., aged 14 years: at school. 

This girl was admitted to Professor Fraser's 

wards on 20th January 1932, complaining of swelling 

of the right knee from time to time following an in- 

jury twenty months before. 

Twenty months prior to her admission to hospital'. 

she fell off a push cycle and landed on her right 

knee. The knee became greatly swollen and exceeding- 

ly painful, especially on the inner side. She was 

kept in bed for six weeks before the swelling sub - 

sided and was off school for five months before she 

was able to walk without a limp. 

Some time later she fell once more on to her 

right knee, but on this occasion her recovery was more 

rapid although the symptoms were just as severe at 

first. Since that time there had been two further 

injuries of a similar nature but her recovery had 

become progressively quicker. At the time of her 

admission to hospital the knee was causing no symptoms 

but between the last injury and the date of admission 

she had experienced difficulty in extending the right 

knee and when extension occurred there was an audible 

crack. 

Apart from measles and scarlet fever there had 
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been no illness of note and she was the first member 

of the family to have trouble in the knee. No other 

joints were involved. 

She was a healthy, well developed girl. There 

was some wasting of the right quadriceps but there was 

no effusion or synovial thickening. Flexion and ex -! 

tension_ were in no Nay limited and the click complained 

of could never be elicited. An indefinite swelling 

was felt on the medial aspect of the joint but not 

distinctly enough for the finding to be of value. 

X -ray examination (Figs. 10 & 11) showed a loose 

body lying free in the knee joint but there was no 

definite sign of its origin from the bone. 

Mr Mercer explored the knee joint through a 

Timbrell- Fisher incision and a loose body was found 

in the intercondylar fossa of the femur, firmly at- 

tached to the lateral surface of the medial condyle. 

This loose body was removed and was found to be com- 

posed of bone and cartilage. Some increase was found 

in the amount of synovial fluid which was normal in 

colour and consistence. 

The patient made an excellent recovery following 

the operation and was discharged fifteen days later 

walking normally. 

Although the X -ray findings are not conclusive 
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the operation details leave no doubt that this is a 

typical case of osteochondritis dissecans. 
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Case 6. 

G. G., aged 18: male. 

This well built boy was admitted to the Royal 

Infirmary, under the care of Mr Mercer, on 13th 

August 1930. He complained that there was a rounded, 

mobile object on the inner side of his left knee 

which had been present for two months and,although it 

did not interfere with walking, caused pain when run- 

ning. 

He stated that two months previously, while at 

work (miner) in a rather cramped Position, he sudden- 

ly felt his left knee give way and he was unable to 

straighten or bend the knee because any attempt at 

movement caused severe pain. He continued his work 

but some days later he felt the rounded object slip - 

ping over the inner side of the knee, with the result 

that he was able to move it freely. The loose body 

appeared on flexing the joint but very often vanished 

on extension. 

There were no other symptoms and he had only the 

one attack of locking. 

There was no history of previous illness but 

careful enquiry elicited that he had sustained an 

injury to the left knee four years previously when 

the knee was struck a glancing blow by a fall of 
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stone. At that time the knee was slightly swollen 

and he was off work for two days. 

There was no family history of joint disease. 

On examination no swelling of the joint and no 

wasting of the quadriceps was found. On palpation 

there was an area of tenderness between the fibular 

collateral ligament and the anterior horn of the 

lateral semilunar cartilage and, on Passive movement 

the joint, a small loose body could be palpated 

as it "jerked" in and out of the joint. No limita- 

tion of movement and no abnormal mobility could be 

found, but an X -ray examination revealed a typical 

focus of osteochondritis dissecans in the lateral 

surface of the medial condyle of the femur (Figs. 12 

& 13). 

The knee joint was opened by a Timbrell Fisher 

incision without the use of a tourniquet. There was 

some increase in the amount of synovial fluid which 

was, however, normal in appearance. On the articular 

surface of the medial femoral condyle an area of 

cartilage about the size of a shilling was found 

clearly demarcated fran the surrounding cartilage by 

a furrow and this circumscribed area was less lustrous 

and slightly darker in colour. The area of carti- 

lage was lying loose and was lifted out of a bony 
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cavity by a dissector, after severing one or two 

fibrous bands connecting it to the floor of the cavity 

which was stated to have been composed of healthy 

bone. 

The patient reported a month later, when he was 

found to have no disability and X -ray examination 

disclosed no abnormality in either knee. 
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Case 7. 

H. L., aged 32 years. 

This man, whose occupation is not stated, 

reported at the Royal Infirmary on 8th June 1927, com- 

plaining of swelling of the left knee. Two months 

previously, while playing football, he had sustained 

an injury to his left knee joint. He was not very 

certain about the mechanism but thought that the left 

femur had been screwed medially on the tibia, which 

was fixed by the foot catching in a hole in the 

ground. Although the knee rapidly became swollen 

and painful, there was no locking. The swelling sub- 

sided in a few days but always returned after exercise 

and for this reason he sought advice. For a fort- 

night prior to admission he had noticed that he was 

unable to extend the joint fully. 

On examination, apart from a large effusion and 

slight limitation of extension, there was nothing 

abnormal. 

X -ray examination revealed a large, loose body 

extruded from a cavity in the lateral part of the 

medial condyle of the femur (Fig. 14) . 

His name was put on the waiting list but, when 

sent for, it was found that he had changed his address 

and in spite of repeated attempts I have failed to get 
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Case 1. 
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an injury to his left knee joint. He was not very 

certain about the mechanism but thought that the left 

femur had been screwed medially on the tibia, which 

was fixed by the foot catching in a hole in the 

ground. Although the knee rapidly became swollen 

and painful, there was no locking. The swelling sub- 

sided in a few days but always returned after exercise 

and for this reason he sought advice. For a fort- 

night prior to admission he had noticed that he was 

unable to extend the joint fully. 

On examination, apart from a large effusion and 

slight limitation of extension, there was nothing 

abnormal. 

X -ray examination revealed a large, loose body 

extruded from a cavity in the lateral part of the 

medial condyle of the femur (Fig. 14) . 

His name was put on the waiting list but, when 

! sent for, it was found that be had changed his address 

and in spite of repeated attempts I have failed to get 
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in touch with him. If he has still escaped opera- 

tive treatment it would be of great interest to have 

a further X -ray examination after eight years. 
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Case 8. 

T.C., aged 31 years: male. 

This man, a powerful, well built, healthy sailor, 

was admitted to Leith Hospital under the care of Mr 

Walter Mercer on 30th January 1928. Almost exactly a 

year previously he slipped while descending a ladder 

and twisted his left knee. The knee quickly became 

swollen and he was unable to straighten it fully until 

the swelling became less obvious. As the swelling 

had not completely subsided six weeks after the injury, 

he reported at Leith Hospital and was given massage 

treatment for two months, with great benefit. 

Three months before his admission to hospital 

(nine months after his accident) he began to walk with 

a slight limp because he was unable to extend his left, 

knee fully. After walking a fair distance he felt 

pain on the lateral side of his knee and could also 

hear a clicking sound occasionally on the inner side 

of the joint. 

These symptoms persisted until the date of his 

admission to hospital, when the findings were. - 

Creaking on the inner side of the joint on passive 

movement, no effusion, no limitation of movement, some 

tenderness on the lateral side of the joint over the 

fibular collateral ligament. 
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General examination revealed no further abnor- 

mality. 

The knee joint was explored through an incision 

on the medial side of the patella, which was retracted 

and a good view of the joint was obtained. A round 

osteo- cartilaginous loose body was seen on the infero- 

lateral surface of the medial condyle of the femur 

and attached to the floor of the bony cavity by a 

pedicle of fibrous tissue. The pedicle was divided 

and the loose body was removed. 

He made an uninterrupted recovery. 

Although the X -rays of this case are no longer 

available, it is undoubtedly a typical case of osteo- 

chondritis dissecans. 
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Case 9. 

A. K., aged 13 years. 

This patient, a girl, was seen on 10th July, 1933, 

ten days following a twisting injury to her right knee. 

There was a definite effusion into the knee joint, with 

limitation of both flexion and extension and marked 

tenderness over the tuberosity of the tibia. 

X -ray examination showed a partial separation of 

the tongue- shaped epiphysis of the tibial tuberosity. 

She was treated by the application of a posterior 

splint for four weeks and thereafter by massage, and 

was not allowed to take part in games at school. 

She reported again two months after the accident 

and clinically there was no sign of any abnormality 

in the knee and X -ray examination confirmed this 

Minding. 

Eight months after the original accident she re- 

ported again because of a return of the swelling in 

her right knee, without other symptoms, and X -ray 

examination on this occasion showed a typical lesion 

of osteochondritis dissecans in the medial condyle of 

the femur. The loose body was seen partially extrud- 

ed from a cavity in the lateral surface of the condyle. 

The knee joint was explored through an oblique 

incision on the inner side and the loose body was 
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discovered still attached to the base of the bony 

cavity by fibrous tissue strands. The loose body 

was removed and the patient made an uninterrupted 

recovery. 

The X -rays were taken at her own home and are 

unfortunately not available for reproduction. 
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Case 10. 

M. R., aged 16 years. 

This girl, while at school, had from time to time 

received injuries while playing hockey but there was 

no history of a severe or recent injury. 

She complained of locking and some swelling of 

the right ankle and on examination, there was limita- 

tion of dorsiflexion and plantar flexion, and tender- 

ness over the anterior part of the lateral malleolus. 

X -ray examination revealed a loose body which 

had obviously originated in the lateral part of the 

trochlear surface of the talus (Figs. 15 - 16) . 

The ankle was explored by a small incision on 

the lateral side and the osteo- cartilaginous body was 

found still attached to the talus by fibrous strands. 

It was removed and the joint was closed. She made 

an uninterrupted recovery. 
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Case 10. 

M. R., aged 16 years. 

This girl, while at school, had from time to time 

received injuries while playing hockey but there was 

no history of a severe or recent injury. 

She complained of locking and some swelling of 

the right ankle and on examination, there was limita- 

tion of dorsiflexion and plantar flexion, and tender- 

ness over the anterior part of the lateral malleolus.: 

X -ray examination revealed a loose body which 

had obviously originated in the lateral part of the 

trochlear surface of the talus (Figs. 15 A- 16) . 

The ankle was explored by a small incision on 

the lateral side and the osteo -cartilaginous body was 

found still attached to the talus by fibrous strands. 

It was removed and the joint was closed. She made 

an uninterrupted recovery. 
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Case 11. 

E. P., aged 21: female. 

This patient, a housewife, had fallen six months . 

before her admission to Professor VVilkie's wards on 

1st July 1932, when her left knee was flexed and 

doubled up under her. The joint immediately became 

painful, especially on the inner side, and she 

developed "water on the knee'. The swelling and 

pain were not extreme and she did not consult her 

doctor but rested in bed and the knee recovered ex- 

cept for a feeling of weakness after exercise. 

Shortly before her admission to hospital she 

noticed that after sitting in one position for any 

length of time, her knee locked and became free only 

after repeated attempts to straighten it. Occasionally 

she had felt something moving in the inner side of the 

joint and although she believed she could walk normal- 

ly had been told that she had a slight limp. 

She had no previous illnesses and there was no 

family history of joint .disease. She was a healthy, 

well nourished girl with a tendency to obesity. 

The left knee was the site of a small effusion 

but all movements were fully and freely carried out. 

There was slight tenderness over the joint line on 
'i 

the medial side but no loose body could be palpated. 
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The knee joint was explored by a vertical : 

ion on the medial side of the joint. A small 

rather irregular mass of fibrous and cartilaginl 

material was removed from the lateral surface o: 

medial condyle of the femur. No other abnorma: 

could be found. Following the operation she mi 

complete recovery. 

The X -ray examination of this case is irate] 

ing because in addition to the typical appearanc 

osteo -chondritis dissecans in the lateral surfa( 

the medial condyle, it shows a definitely large? 

internal tibial spine on the affected side (Fig, 
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The knee joint was explored by a vertical incis- 

ion on the medial side of the joint. A small and 

rather irregular mass of fibrous and cartilaginous 

material was removed from the lateral surface of the 

medial condyle of the femur. No other abnormality 

could be found. Following the operation she made a 

complete recovery. 

The X -ray examination of this case is interest- 

ing because in addition to the typical appearance of 

osteo- chondritis dissecans in the lateral surface of 

the medial condyle, it shows a definitely larger 

internal tibial spine on the affected side (Fig. 17) . 
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Case 12. 

M. B., aged 20 years: female: shop assistant. 

This girl was admitted to Professor Wilkie's 

j 

wards on 5th February 1934, complaining of inability 

to straighten her right knee. 

She gave the following history:- About a year 

p rior to her admission to hospital, while kneeling in 

front of the fire, she felt her right knee turn out- 

wards and give way under her. The knee did not lock 

but was swollen and painful and only very slightly 

flexed. Although she had never been able to 

straighten her knee since that time, it had remained 

only slightly swollen and caused no further pain. 

There was no previous or subsequent injury to 

her knee. She had had no previous illnesses of note 

and, as far as she knew, no other members of the 

family had experienced similar trouble. 

Clinical examination showed limitation of exten- 

sion of about 5 degrees and any attempt to produce 

full extension caused pain on the inner side of the 

joint. In spite of the long history there was no 

wasting of the quadriceps and the only other Positive 

findings were slight tenderness over the antero -medial 

aspect of the joint and slight grating on extension. 

The other joints were normal on clinical 
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examination. 

The knee joint was explored through a Timbrell 

Fisher incision and the patella was displaced to the 

medial side. A loose body which had originated from 

the lateral condyle of the femur was found lying 

practically loose in the joint cavity and after 

division of a few adherent strands it was removed. 

The bony surface of the loose body had become fairly 

smooth and was almost completely covered with carti- 

lage. 

She made an uneventful recovery and regained full 

function of the knee. 
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Case 13. 

C. M., aged 18 years: male: miner. 

Admitted to Professor ',Wilkie 's wards on 24th 

January 1931. 

Two years prior to his admission, while at work 

in the pit, his right foot slipped on an iron Plate 

and he fell with his right knee adducted. He was 

able to continue with his work but within a few hours 

his knee became greatly swollen. He rested in bed 

for four weeks and was able to return to his work after 

six weeks but since that time had been greatly troubled 

with a hard, rounded swelling appearing on the inner 

side of his knee on flexion. 

Two weeks before his admission he felt the loose 

body become wedged below the patella and he was unable 

to extend the knee because of pain in the middle line 

f the joint anteriorly. 

Apart from a slight cough he had always been well 

and there was no family history of a similar condition. 

Apart from pain on attempting full extension and 

lslight swelling of the knee, there were no abnormal 

findings on clinical examination. 

X -ray examination showed a large loose body lying, 

free in the joint, with an area on the lateral condyle 

of the femur from which the loose body had probably 
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arisen. 

The knee joint was explored through a Timbrell 

Fisher incision and a large, oval, loose body was 

found deep to the ligamentum patellae. Early osteo- 

arthritic changes were present. In view of the com- 

plete cartilaginous covering of the loose body, doubt 

was cast on the diagnosis of osteo chondritis 

dissecans but the X -ray appearances were definitely 

typical and the loose body cast too dense a shadow to 

be of synovial origin. 



Case 14. 

T. T., 

38. 

aged 38 years: male: miner and cinema 

operator. 

Admitted on 2nd March, 1925, to Professor 

Wilkie's wards complaining of pain and locking in the 

left knee. 

Nine months before admission he stepped suddenly 

to avoid a falling object and tripped over 

an iron bar. His left foot was caught under the bar 

he fell on to his right side with his foot under- 

neath him, forcing the knee into a position of com- 

bined flexion and lateral rotation. He had to be 

carried home and remained in bed for three weeks 

before the swelling of the knee subsided. 

After a month he was able to return to work. He 

could move his knee quite freely but did not feel very 

steady on it. 

Four months after the first accident he had 

another identical injury and on this occasion his knee 

locked in 45 degrees of flexion and he had to have the 

knee manipulated under general anaesthesia. From 

that time until the date of his admission he had inter- 

mittent swelling in the knee and was unable to work 

because of weakness in it, but was able to walk nor- 

mally. 
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On examination there were no abnormal findings 

except for a palpable loose body on the lateral side 

of the ligamentum patellae. 

There was no family history of joint disease and 

his previous medical history was uneventful. 

The knee joint was explored through an incision 

on the medial side of the joint. There was a well 

marked groove on the surface of the medial c ondyle and 

a smooth loose body completely covered with cartilage 

was removed from the joint cavity. There was a tear 

of the anterior horn of the medial meniscus and it was 

excised. 

Following the operation he was quite well apart 

from a little residual stiffness in the knee but, six- 

teen months later, he felt a hard swelling, about the 

size of a marble, on the outer side of his left knee. 

This was the only complaint he had as the loose body 

was not associated with pain or locking. 

On this occasion also the only abnormality on 

clinical examination was the presence of a loose body 

at the supero- lateral angle of the patella. 

X -ray examination revealed the presence of three 

loose bodies, one large one lying between the tibia 

and the femur anteriorly, opposite the tibial spines, 

another and rather smaller body lying immediately 
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above the upper margin of the patella and a smaller 

body in relation to the posterior surface of the 

lateral condyle of the femur. 

The knee joint was explored through a Timbrell 

Fisher incision and a large, pedunculated, loose body 

was removed from the intercondylar notch and this ex- 

posed another but much smaller loose body which was 

also removed. The bodies were smooth and rounded or 

ovoid in shape. 

Following this operation he made a very good 

recovery. 
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Case 15. 

P. F., aged 15 years: male: pithead worker. 

This boy was admitted to Professor VVilkie's 

wards on 8th July 1932. Three months prior to his 

admission to hospital he struck his left elbow against 

a metal table when trying to lift a heavy piece of' 

coal. The blow was followed by considerable pain 

and a feeling of weakness in the elbow and forearm. 

He rested the limb in a sling but the elbow became 

swollen, painful and stiff and any movement aggravated 

the symptoms. The swelling and pain gradually became 

less but the arm had always felt stiff and weak up 

till the date of admission. 

Five years before his accident he suffered from a 

skin disease but had had no other illness. There was 

no family history of a similar condition. 
The left forearm was held in the mid -prone pos- 

ition and was flexed to just over a right angle. The 

wrist was held in slight flexion and the fingers were 

slightly bent. The bony points were normal in 
position but there was a definite effusion into the 
joint. Tenderness could be elicited on the medial 
and posterior aspects of the elbow. Active movements 
were very limited but passive movements were almost 
normal except for a loss of 10° extension and flexion. 
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There was definite wasting of the forearm muscles but 

no definite sensory loss could oe found. 

X -ray examination revealed a small, smooth, oval 

loose body in the joint cavity, lying between the 

articular surfaces of the ulna and the humerus (Figs. 

18 & 19). 

A wide exposure of the joint was obtained by 

means of a Kocher's lateral J incision. The head of 

the radius was widely separated from the humerus by 

manipulation. The loose body was lying free in the 

joint and was removed. Inspection revealed the site 

of origin of the loose body in a rough hollow in the 

lateral portion of the lower articular surface of the 

hume rus . 
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Case; 
A. VV., aged 56: male: unemployed. 

This man was admitted to Mr Graham's wards on 

25th July 1932. He complained that six months pre- 

viously, while rising from a chair, his right knee be- 

came suddenly locked in flexion. He manipulated the 

knee himself and was always successful in releasing it 

on the numerous occasions which followed. There was 

no recent history of injury and, apart from occasional 

slight injuries at football, he could recall no past 

accident of any significance. 

X -ray examination showed two loose bodies free in 

the joint cavity and an excavation in the lateral part 

of the medial femoral condyle. Clinical examination, 

apart from slight effusion, showed no abnormality. 

The right knee was explored through a medial ob- 

lique incision and two loose bodies were found lying 

in a cavity in the medial femoral c cndyle . The bodies 

were removed and the floor of the cavity was examined 

and found to be covered with white avascular tissue 

macroscopically resembling fibrous tissue. The loose 

bodies had become almost completely covered with 

cartilage. 

Apart from early osteo -arthritic changes the joint 

was otherwise normal. 

Following the operation he made a very satisfactory 

recovery. 
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Case 17. 

T. C., aged 33 years: male: labourer. 

Admitted to Mr Graham t s wards on 12th February 

1934, following an injury thirteen months before. 

While at his work in January 1933 he tried to raise a 

large stone and suddenly experienced a tearing sensa- 

tion on the inner side of his left elbow. The elbow 

became swollen and very tender and he was off work for 

several months, having massage and electrical treat- 

ment. He returned to work but, four months before 

admission to hospital, the swelling of the elbow 

recurred, there was a clicking sound on movement and 

he had occasional attacks of locking. 

There was no history of any significant oast 

illnesses, and no family history of any similar joint 

lesion. 

The elbow was explored through a Kocher's lateral 

J incision and the loose body was found in the coronoid 

fossa. Its site of origin was seen in a rough hollow 

on the anterior surface of the humerus. 

X -ray examination showed an irregularity of the 

capitellum of the humerus, which was in all próbability 

the focus from which the loose body had arisen. 
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Case sue_ 
A. R., aged 18 years: hosiery worker. 

Admitted to Professor Fraser's ward on 5th Sep- 

tember 1931, complaining of pain in the right elbow 

of seventeen years' duration. 

At the age of one year she was admitted to the 

Royal Hospital for Sick Children suffering from septi- 

caemia following multiple boils. She believed that 

from that time she had had pain in the right elbow. 

The site of the pain varied from time to time but was 

always associated with some movement of the joint and 

was usually on the medial or lateral side of the 

joint. 

There was no history of locking and she had never 

sustained any injury to the elbow. 

She had had no other illnesses and there was no 

family history of a similar condition. 

There were no obvious morbid appearances and, 

apart from a small scar over the back of the joint, 

there was no abnormality of the right elbow except that 

the extremes of movement were all associated with pain. 

There was slight cubitus valgus. 

X -ray examination showed a calcified, ovoid, loose 

body in the right elbow joint, lying on the lateral 

side of the joint cavity (Figs. 20 & 21) and suggested 
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extrusion from a rough area in the capitellum of the 

humerus . 

The elbow joint was explored from the lateral 
side and a large, partly osseous, loose body was dis- 
covered, still attached by cartilage to the margin of 

the articular surface of the olecranon. It was also 

attached to the deep surface of the capsule in rela- 
tion to the triceps tendon. It was freed from its 
attachments and removed. The case record goes on to 

state that the joint showed the changes typical of 

osteochondritis dissecans but does not give the site 
of origin of' the loose body. 

The patient reported two months later, when the 

pain had entirely gone and she had regained the full 
use of her elbow. 
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Case 19. 

a. W., aged 29 years: miner. 

This patient, a healthy, well developed man was 

admitted to 'Hard 7 of the Royal Infirmary on 28th 

August 1934. He complained of pain and locking in 

the right knee of three months t duration. 

Three months previously he had struck the inner 

side of his right knee while manoeuvring a heavy iron 

bar. He believed that a small swelling appeared on 

the inner side of his knee joint but also stated that 
a 

it disappeared after about /quarter of an hour. Two 

days later, while climbing a hill, the joint became 

locked in semi -flexion and he was referred to the 

Surgical Out -patient Department, where I examined him. 

There was slight effusion in the right knee and some 

limitation of full flexion but no other abnormality 

except for creaking within the joint on both active 

and passive movement. X -ray examination showed a 

loose body in the lateral part of the joint with a 

defect in the medial condyle of the femur and marked 

osteo- arthritic changes (Fig. 22) . 

During the interval between his examination in 

the Out -Patient Department and his admission to the 

ward he had frequent attacks of locking and pain over 

the outer aspect of the joint, especially after 
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exercise. 

There had been no previous injury to the knee 

and there was no family history of a similar abnor- 

mality. 

Clinical examination was exactly as before and 

the X -ray appearances were unaltered. An X -ray of 

the left knee showed no osteo- arthritic changes. 

The knee joint was opened through a lateral 

oblique incision and the loose body was found lying 

absolutely free in the joint space. It was removed 

and showed the typical appearance of an osteo-cartila- 

ginous loose body with, however, a proliferation of 

cartilage almost completely covering the rough bony 

surface. 

From the naked eye appearance of the loose body 

and from the marked proliferative arthritic changes 

the condition had undoubtedly been present long before 

his injury. 
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Case 20. 

:I. Q. , 

49. 

aged 22 years: shop assistant. 
A very interesting case: this girl was referred 

to the Surgical Out- Patient Department of the Royal 

Infirmary. She had been treated in the Skin Depart- 

ment for Bazin Ts disease and just after this had been 

cured she complained of stiffness and swelling of the 

left knee. There was no history of trauma and on 

clinical examination, apart from the effusion, there 
was no wasting or other abnormality. Both knees were 

X -rayed for purposes of comparison and the right knee 

showed a typical lesion of osteo- chondritis dissecans 
in the medial femoral condyle (Fig. 23) . 

On inquiry it was found that she had never had 

any trouble with this knee and had never sustained 
even a minor trauma to it. 

No other members of the family had ever complain - 
ed of joint symptoms but they were all asked to report 
at the hospital for examination and X-rays. Unfortu- 
nately, as they are all employed during the hours in 
which the X -ray Department is open, I have been unable 
to obtain films . I believe the patient's opinion, 
that they need not come to hospital when their joints 
are normal, is the real reason for their failure to 
report. 
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Case 21. 

A. A., aged 20 years: carpenter. 

This patient was admitted to the Royal Infirmary 

under the care of Professor Fraser on 4th January 

1933. At that time he complained of locking of the 

right knee of seven years r duration. 

Seven years before he first reported at hospital 

he was employed building a fence and he found that 

after prolonged kn.eeling for a week or two his right 

knee suddenly became locked in semi -flexion. He had 

never sustained any injury to the knee, which had 

always been absolutely normal before that time. Tie 

went on with his work for, although locked, the joint 
was not painful and he was able gradually to extend 

it. 
He had a long interval of freedom from trouble 

(6 years and 7 months) for it was not until five months 

before his admission that there was a recurrence of the 

disability. On this occasion once again the !nee 

failed him after prolonged kneeling and a considerable 
degree of "water on the knee" followed the locking of 

the joint. The swelling subsided in a week but the 

imee had been painful at times and on several occas- 
ions he had noticed a small hard lump on the lateral 
side of the knee. Tie had also noticed that when the 
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lump was palpable he could walk with ease but when it 
slipped into the joint he had an attack of locking. 

Apart from nephritis two years before he had had 

no illness. 
When examined, the right knee was locked in a 

position of semi -flexion. After manipulation there 
was a click and full extension was obtained. There 

was some effusion present and a small hard nodule 

could be felt just lateral to the lower margin of the 

patella . The re was no other abnormal finding. 
X -ray examination (Figs. 24 f.. 25) showed a loose 

body in the joint and a cavity in the medial condyle 

of the femur. 

The knee joint was explored through an oblique 
incision and two osteo- cartilaginous loose bodies 
were removed from the cavity in the medial condyle 
of the femur. 

He made a good recovery and was discharged on 

21st January 1933. He returned to work but after 
three months he reported again because he said he felt 
there was something else inside the joint. X -ray 
examination was carried out and although it showed 

that the cavity in the condyle was healing up it also 
revealed a loose body in the anterior pa rt of the 
joint (Figs. 26 r:, 27). 

1, 
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During the short period that elapsed between this 

examination and his re- admission to hos-oital there 

were occasional ettacks of locking of the joint. The 

knee joint was explored through e Tim_bre11- Fisher 

incision. The site of origin of the loose bodies 

previously removed was identified as a rounded cavity 

which had a fibrous and rather atrophic appearance. 

The loose body was found in the supra -patellar pouch 

lying quite free and was removed. It was about the 

size of an almond and seemed to he entirely carti- 
laginous. 

The patient was discharged on 3rd iviay 1933 and 

after a month's massage as an out -patient he returned 

to work. 

With Professor Eraser's 1a3rmissio_n I was able to 

see him from t ¡Me to time in the Out- Patient Depart- 

ment and all went well until September 1933, when a 

routine X -ray exam ina t i on was carried out and it 
showed an increase in the size of the cavity which had 

previously appeared to be filling up, and several 
small pieces of bone were in process of sequestration 
from its floor. -- As he had no symptoms it was decided 
to keep him under observation. 

He did not report again until February 1934, when 

it was discovered b;r X -ray examination that there was 
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another loose body in the joint. He refused treat- 

ment by operation as he had been having no disability 

and he wanted to finish his apprenticeship as a 

carpenter. 

x -rays have been taken at frequent intervals since 

then and they show that the loose body is growing 

slowly and Figs. 28 29 show the condition in January 

1935, with a large body lying loose in the joint and 

the defect still visible in the medial condyle. 

He has again had attacks of locking and is at 

present considering a further operation. 
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Case 22. 

w. S., aged 41: unemployed miner. 

This man, who was of moderate nutrition and 

development, was admitted to the Royal Infirmary under 

the care of Jr ' J. Graham, on 11th February 1935, 

complaining of recurring attacks of pain in the left 

knee of ten years' duration. These attacks of pain 

were always associated with swelling of the joint, 

which usually lasted a day or two before subsiding. 

There was never any tenderness on pressure and he had 

never had a typical attack of locking of the knee. 

He had found, however, that on one or two occasions 

flexion of the left knee was impossible and on other 

occasions was limited and painful. 

The pain had never occurred while the knee was at 

rest until a month before his admission. Between 

these attacks the knee was always quite strong and 

gave him no anxiety. 

Apart from pleurisy five years before, he had 

always been quite well and there was no trouble in 

other joints. 

His father and mother, four brothers and five 

sisters, were all alive and well and there was no 

history of any joint lesion in the family. He had 

seven children and none of them had suffered from a 
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similar condition. 

On examination there was definite wasting of the 

quadriceps muscle and some degree of effusion was 

present in the joint. There was a slight increase in 

the lateral mobility in comparison with the opposite 

knee. No tenderness could be elicited and at the 

time of his admission there was no limitation of move- 

ment. On rapid passive flexion and extension a click 

could be felt and heard on the inner side of the knee. 

The X -ray films (Fig. 30) show a large free body 

lying in a cavity in the lateral surface of the medial . 

condyle of the femur. 

Mr Graham explored the left knee under spinal 

anaesthesia, through a medial oblique incision. There 

was some excess of synovial fluid which was of normal 

appearance and consistence. A large loose body was 

found lying in a concavity in the medial femoral con- 

dyle. The loose body was picked out of the hollow 

and had no attachment to the femur. A second similar 

loose body was thus exposed and it was also removed. 

The larger of the two bodies measured II ins. by Q in. 

Both loose bodies had obviously been lying free in the 

bed in the under aspect of the medial condyle for a 

considerable period because both showed a cartilaginous 

covering on the deep surface. 
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Following this operation he :Wade a good recovery 

and was discharged walking well, without assistance, 
on 22nd February 1935. Fig. 31 shows the large cavity 
in the medial condyle following the operation. 

The specimens were generously placed at my dis- 
posal by Mr Graham and their description will be found 

in the section on the histology of the disease. 



57. 

Case 23. 

p, R., aged 18; tailor's apprentice. 

Admitted to the Deaconess hospital on 12th Feb- 

ruary 1934. He gave the history that nine years be- 

fore his admission to hospital he had fallen on to a 

sharp piece of tin and had cut his left knee. He went 

at once to his own doctor and the knee was stitched 

and the cut was found to be quite superficial. The 

stitches had to be removed early because of sepsis and 

it was two to three weeks before the cut healed. He 

said that since that time his knee had been weak and 

he had never been able to play games. Apart from the 

feeling of weakness there were no other symptoms until 

three weeks before his admission. 

At this time he was dancing and he suddenly felt 

pain in the left knee and a swelling appeared on the 

inner side of his knee. He lay in bed for a day or 

two and the swelling subsided but he felt a hard round 

object on the outer side of the joint and was unable 

to flex bis knee fully. 

There was no history of locking of the joint and 

none of previous illness. The family consisted of 

the patient, three brothers and three sisters. Apart 

from one of the brothers who had been treated for 

"chest trouble" in a Sanatorium, there was no history 
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Case 23 

P. R., aged 18; tailor's apprentice. 

Admitted to the Deaconess hospital on 12th Feb- 

ruary 1934. T-3e gave the history that nine years be- 

fore his admission to hospital he had fallen on to a 

sharp piece of tin and had cut his left knee. He went 

at once to his own doctor and the knee was stitched 

and the cut was found to be quite superficial. The 

stitches had to be removed early because of sepsis and 

it was two to three weeks before the cut healed. He 

said that since that time his knee had been weak and 

he had never been able to play games. Apart from the 

feeling of weakness there were no other symptoms until 

three weeks before his admission. 

At this time he was dancing and he suddenly felt 

pain in the left knee and a swelling appeared on the 

inner side of his knee. He lay in bed for a day or 

two and the swelling subsided but he felt a hard round 

object on the outer side of the joint and was unable 

to flex his knee fully. 

There was no history of locking of the joint and 

none of previous illness. The family consisted of 

the patient, three brothers and three sisters. Apart 

from one of the brothers who had been treated for 

"chest trouble" in a Sanatorium, there was no history 
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of' any illness in the family. 

On examination the scar of the wound was seen 

over the medial side of the joint. it was soundly 

healed and showed no fixation to the deeper tissues. 
There was no muscle wasting and all movements of the 

joint were normal. A. freely mobile, loose body 

could be palpated on the lateral side of the joint. 
X -ray examination revealed a focus of osteochon- 

dritis dissecans with the loose body still in situ in 

the medial condyle of the femur (Figs. 32A. 33) .. 

In view of the presence of a loose body as well 

as the focus of osteochondritis it was decided to re- 
move the loose body and at the same time inspect the 

femoral c ondyle . 

The left knee was explored through a Timbre.11 

Fisher incision, the patella being displaced laterally. 
An oval, smooth, loose body was found in the supra - 

patellar pouch but it could not be definitely estab- 
lished from where it had come. There was, however, a 

small irregular area towards the medial side of the 
articular surface of the patella. As the loose body 

was obviously not of recent origin, this area might 
well have been its place of origin. 

On the medial condyle of the femur there was a 

large area where the articular cartilage was almost 
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completely separated. It could be lifted up like a 

flap, being still attached on the outer side and there 

was a layer of bone on its deep aspect. The bed of 

the cavity in which it lay was formed by bone which 

had a rather fibrous appearance. With a gouge the 

whole focus was cleanly excised in one piece, along 

with a thin flake of the underlying bone. 

As far as I can ascertain from the literature, 

this is the first occasion in which an entire focus 

of osteochondritis dissecans had become available for 

histological study and full details of the appearances 

of the specimen will be furnished in the section on 

pathology. 

The patient made an uninterrupted recovery and 

was discharged with satisfactory function in the left 

knee. 
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Case 24. 

J. C., aged 20 years: miner. 

This man was admitted to the Royal Infirmary, 

under the care of iJir ' ?`d. J . Stuart, on 11th June 1924. 

He complained of occasional pain in the right knee 

following an injury fifteen weeks before. Tie was 

descending the shaft along with a number of other 

miners when the rope of the cage broke and they fell 

to the bottom of the shaft, a distance of about 120 

feet. His knee was swollen shortly after the 

accident but he was never off work and the swelling 

soon subsided after vigorous rubbing with embrocation. 

He could remember no other illness and no pre- 

vious accidents. 

No other member of the family (three sisters and 

two brothers) had suffered from any joint lesions. 

On clinical examination there was no departure 

from the nonna1. 

He felt, however, that the joint was not so 

secure as its fellow and, in view of the accident, 

X -ray examination was carried out. The film showed 

a body in process of separation frora the medial femoral 

condyle. The knee joint was explored and the carti- 

lage was found to be intact so nothing further was 

done except for the removal of a hypertrophied fatty 
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fringe. 
He was asked to report back if the knee gave him 

any further trouble but he has never done so. 
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Caste_ 
L. A., aged 24 years. 

The ratient, a young, well built man employed as 

a furnaceman., was admitted to the Royal Infirmary under 

the care of iar W. J. Stuart on 20th September 1933. 

On 14th August, 1933, i.e., five weeks before his 

admission, he struck the back of his right arm against 

the furnace door and his whole forearm became swollen 

and painful and all movements of the right elbow were 

limited. He recovered from these symptoms in a few 

days but thereafter pa in began in the front of the 

elbow after any exercise, and he found that he could 

never move the joint as freely as on the ooDosite side. 
On examination there was no deformity but there 

was a slight effusion into the joint. Extension and 

flexion were limited but were painless. 
Stirling explored the elbow through an incision 

on the medial side and two small loose bodies were re- 
moved from the joint cavity. Another loose body was 

seen in process of separation and was removed. Ünfor- 
tunately, although the case record states that 
radiologically and macroscopically the case was one of 

osteochondritis dissecans, it does not record the site 
of the lesion. The X -rays are not now available. 
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Case 26. 

W.T., aged 30 years. 

This man, whose occupation is not stated, was 

admitted to the Royal Infirmary under the care of Mr 

w. J. Stuart on 11th February 1933. He had never 

had any accident but complained of locking of his left 
knee of eight months duration. When the knee locked, 

it was always in semiflexion and he felt pain on the 

inner side of the joint until the knee was extended 

by manipulation. 

Two or three months later another sudden locking 
of the left knee occurred and although he had the 
joint manipulated, full extension was still impossible 

and he had to use crutches until the knee became 

straight. 

For the few weeks prior to his admission, lock- 
ing had occurred with great frequency until he felt 
something round and hard on the inner side, above the 
patella and then the locking stopped. 

On examination the loose body was easily pal- 
pable in the suprapatellar pouch and there was no 

other abnormality apparent on clinical examination. 
X -ray examination showed a loose body in the supra - 
patellar pouch and a large defect in the lateral sur- 
face of the medial femoral condyle. 
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The loose body was transfixed and removed and 

found to be composed of bone and cartilage. 

The patient regained full use of the joint and 

was able to return to work after a short convalescence. 
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Case 27. 

A. B., aged 16 years: coal merchant. 

This patient was admitted to the Surgical Out- 

Patient Department of the Edinburgh Royal Infirmary in 

April 1933, complaining of pain in the right elbow and 

of inability to straighten it fully. There was no 

history of injury. The disability had troubled him 

for about a month before he consulted his doctor. 

Clinical examination revealed some loss of pro- 

nation, supination and extension but no loss of 

flexion. There was some effusion into the joint. 
X -ray examination was carried out and it shows a 

definite defect in the capitulum of the humerus, but 

no loose body could be seen (Fig. 34) . No treatment 

was advised and he was asked to report back at inter - 
vals of one month. He reported after the elapse of 

one month, when the findings were in no way different 
on either clinical or X -ray examination. 

Having found this interesting case on the files 
of the Department , I asked the patient to report back 

for further X -ray examination but he was unable to 
come to Edinburgh until 23rd March 1935, almost two 

years after the first examination. 
In the interval he had become a deck hand on a 

trawler and although the function of his right elbow 





66. 

had never improved, it did not hamper him in any way. 

There was still no pain in the joint. Clinical exam- 

ination was practically unchanged for extension was 

limited by 20 degrees, flexion by 10 degrees and pro - 

nation and supination about 10 degrees. 

X -ray examination is of great interest because 
gross 

during the two years /changes leave occurred. The bony 

cavity appears as a roughened area on the surface of 

the capitellum humeri. There is a loose body with a 

translucent central area and a calcified peripheral 

zone lying in relation to the head of the radius. This 

'loose body can only be faintly seen in the reduced 

prints of the X -rays (Fig. 34A) . 

As the elbow gives him no trouble he is unwilling 

to submit to operation and he will be kept under obser- 

vation. 



Case 28. 

G. S., 

67. 

aged 22 years: miner. 

A very interesting and instructive case because 

not only was the patient seen shortly after his first 

injury but he has been under observation continuously 

and serial X -rays have been taken.. 

The history is as follows:- 
. 

ue reported at the Surgical Out- Patient Depart- 

ment of the Edinburgh Royal Infirmary on 30th August 

1933 complaining of some pain and swelling of his left 

knee following an injury three months before. At 

that time he was struck on the medial side of the knee 

by a fall of stone and sustained a wound which became 

septic. Following the healing of the wound be had 

felt a stiffness in the joint and some pain at the 

site of the scar. X -ray examination was carried out 

and was entirely negative. In the light of later 

findings, I have gone over the original films again 

and can find no trace of any solution of the bone. 

The diagnosis at this time was one of chronic 

sprain of the internal ligament and he was advised t 

wear a bandage and to a ttend for message and exercises. 

He reported again on 2nd October lg33, when the 

clinical findings were unchanged and an X -ray showed 

an area in the medial condyle in which the changes 
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were so slight that no definite opinior. 

given (Fig. 35) . Re was advised to cc 

ment and he reported again on 28th Cctc 

On this occasion he complained of 

inner side of the knee and of a feeling 

in the leg and, on examination, it was 

there was a very slight effusion and th 

ascribed to the wasting of the quadrice 

was now quite obvious. He was referro 
and exercises to restore the quadriceps 

tion. This treatment appeared to bene 

although he found that there was s ome tit 
limitation of full extension he did not 

until 12th February 1934. 

He then complained of repeated att 
in the knee joint and of pain on the im 

Imee but he was always able to straight( 
unaided. There was still s ome wasting 

ceps muscle and tenderness on deep press 
inner side of the joint. X -ray examine 

advised and the films show (Fig. 36) a 

body lying between the patella and the X 

face of the femur. The defect in the c 

very apparent in this illustration. 
The pa tient was accordingly referrE 
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were so slight that no definite opinion could be 

given (Fig. 35) . Tie was advised to continue treat- 
ment and he reported again on 28th Cctober 1933. 

On this occasion he complained of pain over the 

inner side of the knee and of a feeling of weakmess 

in the leg and, on examination, it was found that 
there was a very slight effusion and the symptoms were 

ascribed to the wasting of the quadriceps muscle which 

was now quite obvious. He was referred for massage 

and exercises to restore the quadriceps to full func- 

tion. This treatment appeared to benefit him and 

although he found that there was sometimes slight 
limitation of full extension he did not report back 

until 12th February 1934. 

He then complained of repeated attacks of locking 
in the knee joint and of pain on the inner side of the 
knee but he was always able to straighten the leg 
unaided. There was still some wasting of the quadri- 
ceps muscle and tenderness on deep pressure on the 
inner side of the joint. X -ray examination was aga in 
advised and the films show (Fig. 36) a small loose 
body lying b3tw)en the patella and the patellar sur- 
face of the femur. The defect in the condyle is not 
very apparent in this illustration. 

II 

The xa tient was accordingly referred to the Afards 
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for operative treatment and this was carried out on 

19th June 1934. The interesting point that now 

arose was that nothing abnormal could be found on ex- 

ploration of the knee joint and the medial cartilage 
was excised. 

I thought it advisable to have a further X -ray 

examination carried out and wrote in February 1935 to 

ask him to report back to hospital, but the letter was 

returned as he had left the district without leaving 

his new address. 
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Case 29. 

Mrs M. B., aged 42 years. 

This Patient was admitted to Professor FraserIs 

wards on 15th April, 1927, comPla ining of Pain and 

locking of' the right knee which had begun suddenly 

three months before. She had frequently been able 

to feel the loose body on the inner side of the joint 
and believed that the 'nee had never been normal since 

an attack of "water on the knee" six years prior to 
her admission. This did not follow any injury but, 
although subsiding quite quickly on the first occasion, 

had recurred from time t o time . There had never been 

any trauma. 

Clinical examination showed no abnormality in the 

joint and X -ray showed a small loose body in the supra - 

patellar pouch but no evidence of its site of origin. 
The knee joint was explored and the loose body 

was removed and found macroscopically to be cartila- 
ginous in its entire circumference. No sign of a 

bony cavity or defect could be found. 

She was readmitted to the ward on 5th June, 1930, 
complaining of locking of the left knee (opposite 
side) of one year's duration. There was again no 

history of injury and nothing abnormal could be detec- 
ted on clinical examination. X -ray examination was 
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Led out (Figs. 37 38) and shows a loose body 

free in the joint and a defect in the medial 

°al condyle. 

The joint was explored and the loose bodies were 

red. The defect in the bone had become filled 

Id was not visible through the small oblique in- 

employed. 

The patient made a good recovery on both 

ions. 

In all probability this is a bilateral case of 

chondritis dissecans but for the sake of clear - 

and a s I can only vouch for the left knee through 

-ray films, I shall include it in the series as 

lateral case. 



carried out (Figs. 37 f 38) and shows a loose body 

lying free in the joint and a defect in the medial 

femoral condyle. 

The joint was explored and the loose bodies were 

removed. The defect in the bone had become filled 
in and was not visible through the small oblique in- 
cision emoloyed. 

The patient made a good recovery on both 

occasions. 

In all probability this is a bilateral case of 

oste ochondrit is dis se cans but for the sake of clear- 
ness and as I can only vouch for the left knee through 

the X -ray films, I shall include it in the series as 

a unilateral case. 
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Case e 30 

M. C., Aged 55 years: admitted 10th November, 1930. 

This patient, a married woman, was seen in the 

Royal Infirmary under the care of Professor Fraser. 

She complained of pain and stiffness in the left knee 

for two years before her admission. The pain was 

always relieved by rest and there was no definite 

history of locking or of injury. 

Clinical examination showed some effusion into 

the knee joint, with slight wasting of the quadriceps 

but there was no other abnormality. 

X -ray examination showed a marked degree of osteo- 

arthritis with a defect in the medial condyle of the 

femur which is not too well shown in the reduced prints 

reproduced here (Figs. 39 8.; 40) . 

The knee joint was explored by a Timbrell Fisher 

incision and two loose bodies were removed. No 

mention is made in the operation notes as to the com- 

position of the loose bodies or of the defect in the 

femoral condyle but the X -ray is sufficiently conclu- 

sive to warrant the classification as a case of osteo- 

chondritis dissecans. 

The patient reported one month, and four months 

after operation and the result was very satisfactory. 
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Case 30. 

M. C., Aged 55 years: admitted 10th November, 1930. 

This patient, a married woman, was seen in the 

Royal Infirmary under the care of Professor Fraser. 

She complained of pain and stiffness in the left knee 

for two years before her admission. The nain was 

always relieved by rest and there was no definite 

history of locking or of injury. 

Clinical examination showed some effusion into 

the knee joint, with slight wasting of the quadriceps 

but there was no other abnormality. 

X -ray examination showed a marked degree of osteo- 

arthritis with a defect in the medial condyle of the 

femur which is not too well shown in the reduced prints 

reproduced here (Figs. 39 c- 40) . 

The knee joint was explored by a Timbrell Fisher 

incision and two loose bodies were removed. No 

mention is made in the operation notes as to the com- 

position of the loose bodies or of the defect in the 

femoral condyle but the X -ray is sufficiently conclu- 

sive to warrant the classification as a case of osteo 

chondritis dissecans . 

The patient reported one month, and four months 

after operation and the result was very satisfactory. 
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Case 31. 

D. S., aged 20 years clerk. 

This man reported at the Surgical Gut -Patient 

Department of the Royal Infirmary on 4th July 1933, 

complaining of pain over the first metatarso-phalan- 

geai joint of the left foot. The pain had been Pre- 

sent for about a month and there was no history of 

trauma . There was a tender area on the medial side 

of the first metatarsal. 
X -ray examination (Fig. 41) showed a very interes- 

ting condition. it suggested commencing senaration 

from the inner condyle of the head of the first meta- 

tarsal of a portion of bone and it was decided to 

explore the region and remove the loose fragment. 

The sequestrated portion of bone which is described 
as necrosed bone, was removed and the cavity scraped. 

The patient reported on 27th April, 1934, when 

further examination by X -ray (Fig. 42) showed that 
there was still a cavity in the bone but there was no 

sign of any further loose bodies. 

This case is interesting in view of the unusual 
site and the rather suggs st ive X -ray findings. Unfor- 
tunately the specimen was not sent for pathological 
sxaniination and, although I quote the case, I do not 
propose to include it in my series for statistical 
purposes. 
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Case 31. 

D. S., aged 20 years: clerk. 

This man reported at the Surgical Out -Patient 

Department of the Royal Infirmary on 4th July 1933, 

complaining of pain over the first metatarso-phalan- 

geal joint of the left foot. The pain had been pre- 

sent for about a month and there was no history of 

trauma. There was a tender area on the medial side 

of the first metatarsal. 

X -ray examination (Fig. 41) showed a very interes- 
ting condition. It suggested commencing separation 

from the inner condyle of the head of the first meta- 

tarsal of a portion of bone and it was decided to 

explore the region and remove the loose fragment. 

The sequestrated portion of bone which is described 
as necrosed bone, was removed and the cavity scraped. 

The patient reported on 27th April, 1934, when 

further examination by X -ray (Fig. 42) showed that 
there was still a cavity in the bone but there was no 

sign of any further loose bodies. 

This case is interesting in view of the unusual 
site and the rather sugge stive X -ray findings . Unfor- 
tunately the specimen was not sent for pathological 
examination and, although I quote the case, do not 
propose to include it in my series for statistical 
purposes. 
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Case 32. 

y,, aged 29: assistant farmer. 

This Patient was admitted to Professor Fraser's 

wards on 13th April 1934. ??e comnlained of stiffness 

in the right hip of four months' duration. 

His symptoms dated from an accident when he fell 

on to his right knee with the thigh slightly auducted. 

It was only when he rose to his feet that he felt pain 

in the right hip and the limb became stiff at night. 

He was unable for his work for three weeks buü was 

then quite fit for two weeks but at the end of that 

time the stiffness of the right hip returned. This 

had remained and although he could walk he could not 

take any greater strain on the hip or the stiffness 

would return. 

On examination there was some wasting of the 

thigh muscles. Movements of the hip joints were as 

follows:- 

Movement Right Left 

Abduction 45° 600 
Adduction 30° 30° 
Flexion 90° 135° 
Extension 16° 16° 
Int. rotation Nil 10° 
Ext. rotation 20° 20° 

There was also tenderness just behind and below the 
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anterior superior iliac spine and also just above the 

great trochanter. 

X -ray examination showed a large loose body on 

the under surface of the head of the femur and two 

translucent areas near the articular surface of the 

femoral head (Fig. 43) . Stereoscopy showed that the 

fragment was definitely in the joint cavity and it 

appeared to have been detached from the lower part of 

the head of the femur. 

The hip joint was explored by a Smith-Peterson 

incision and the loose body was removed. It consis- 

ted of bone and cartilage and measured 3.1 cm. x 3 cm. 

x 1.2 cm. 

Tie made a good recovery and was discharged with 

apparently no disability. 

It seems impossible that such an insignificant 

trauma could fracture a portion of the head of the 

femur in a young, vigorous adult, and in any case if 

the fragment had been detached by trauma it would have 

occasioned more than transient symptoms. 

While I do not include this case definitely in 

my series, I use it as an illustration of conditions 

Which may simulate or may actually be of the nature 

of osteochondritis disoêcans. The X -ray appearances 

are almost exactly similar to those in a case recorded 

by Pherister in his excellent monograph on loose bodies 

in joints (54). 
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Case 33. 

F. K., aged 21 years: medical student. 

The case of this patient is included, not 

case of osteochondritis disséans but as a casE 

solitary loose body in the elbow joint arising 
from the articular surfaces but from some othe3 

It is included because I was able to obtain the 

body for histological examination and it serves 

text for the descript ion of the histological ar 

scopical differences between the different vary 

of loose bodies. 

Seven years before admission the patient 1 

tamed a right Colles fracture. Four months 1 

felt sudden twinges of pain in the right elbow; 

ticularly on attempting full flexion or extensi 
the joint. There was no interference with prc 

or supination. Similar attacks had occurred a 

every month up till the time of his operation. 
During the week before his admission he wa 

to extend the right elbow, which was painful or 

it. on examination there was no abnormality e 

for limitation of extension of the elbow to abc 

X -ray examination (Figs. 44 & 45) revealec 
reason for the loss of extension for a large is 
body was seen occupying the olecranon fossa of 
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Case 33. 

F. K., aged 21 years: medical student. 

The case of this patient is included, not as a 

case of osteochondritis aissé3ans but as a case of a 

solitary loose body in the elbow joint arising not 

from the articular surfaces but from some other cause. 

It is included because I was able to obtain the loose 

body for histological examination and it serves as a 

text for the descript ion of the histological and macrb- 

scopical differences between the different varieties 

of loose bodies. 

Seven years before admission the Patient had sus- 

tained a right Colles fracture. Four months later he 

felt sudden twinges of pain in the right elbow, Par- 

ticularly on attempting full flexion or extension of 

the joint. There was no interference with pronation 

or supination. Similar attacks had occurred about 

every month up till the time of his operation. 

During the week before his admission he was unable 

to extend the right elbow, which was painful on moving 

it. On examination there was no abnormality except 

for limitation of extension of the elbow to about 170 °. 

X -ray examination (Figs. 44 & 45) revealed the 

reason for the loss of extension for a large loose 

body was seen occupying the olecranon fossa of the 
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humerus. The loose body had a lamellated structure 

and there was no area of irregularity on any of the 

articular surfaces from which it could have originated. 

Professor Fraser explored the elbow joint and 

removed a loose body about the size of an almond from 

the olecranon fossa. A port ion of the synovial mem- 

brane was removed for section because the interior of 

the joint was oedematous and was covered with minute 

white deposits which to the naked eye closely resem- 

bled cartilage. 

The loose body was smooth and glistening and com- 

pletely covered with cartilage. It will be described 

in detail in a later section 
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I should also like to report cases of K3hlerts 

disease of the second metatarsal, because in three the 

pain was so severe that operative interference was re- 

quired and the material therefore became available for 

histological examination. 

Case 1. 

Mrs oil. S., aged 40: at home. 

This pa tient, of French nationality, ?lad been 

greatly troubled with pain in the fore foot for about 

eighteen years. The pain began during the war, when 

she was a member of the W.A.A.C., and was constantly 

walking and standing. The pain, however, had become 

much worse shortly before she reported at the Surgical 

Out- Patient Dees riment on 26th October 1934. 

On examination there was definite swelling on the 

dorsum of the foot over the second metatarso-phalan- 

geai joint. She showed a bilateral -long 2nd metatar- 

sal with a short first metatarsal and some degree of 

metatarsus Primus varus and hallux valgus. The anter- 

ior arch was flattened and the second metatarsal was 

the point of maximum weight bearing as shown by the 

well marked callosity over it. 

She was advised to wear a metatarsal bar and the 

anterior arch was supported by strapping. Various 





79. 

sizes of pad were tried but the pain was not relieved 

and she was scarcely able to do her housework and 

certainly could not go out walking because of the 

pain. 

It was considered .advisable to carry out some 

more radical procedure and this was supported by the 

X -ray findings (Figs. 46 & 47) which were those of 

bilateral Köhler's disease, more marked on the left 

side where the base of the first phalanx was also ex- 

tensively involved. 

The pain in the left foot began to be present in 

the second toe as well and she demanded amputation of, 

the toe. This request was gladly granted and the 

head and neck of the second metatarsal and the base 

of the first phalanx, with the intervening joint, were 

removed intact. On the right side the bead of the 

second metatarsal was removed. 

When the patient reported, three months later, 

she had no complaints regarding the left foot but still 

had pain in the right foot over the base of the affec- 

ted phalanx. Treatment with massage and foot exer- 

cises has relieved her symptoms. 

The specimens are described in the section on 

the pathology of the condition. 
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Case 2 . 

I. G., aged 20 years: admitted 19th September 1933. 

This girl was admitted to Chalmers' Hospital 

under the care of _dr T. IUrcW. Millar. She complained 

of pain in the left forefoot of six months' duration.' 

There was definite enlargement of the second metatarso- 

phalangeal joint with oedema on the dorsal surface 

over the joint. 

X -ray examination showed (Fig. 48) a typical 

picture of K8hler's disease of the head of the second 

metatarsal with a loose body in the process of separ- 

ation. 

The joint was explored and the "loose body" was 

found almost completely separated from the metatarsal 

head. It was removed and found to consist of carti- 

lage and bone. Its microscopic features are 

referred to later. 

This case is quoted because of the similarity of 

the X -ray appearance to that seen in the ordinary 

cases of oste ochondrit is dissecans , and it is of great 

interest to compare the histological features of the 

two varieties of loose bodies. 
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Case 3. 

A. C., aged 14 years: Icer. 

This girl reported at the Surgical Out- Patient 

Department of the Royal Infirmary complaining that 

since she had taken on work as an "icer ", with almost 

constant standing on a stone floor, she had had pa in 

in the right forefoot. She had the usual type of 

foot seen in Köhler+s disease of the second metatarsal 

head, with a long second metatarsal bone and a flat- 

tening of the transverse arch of the foot. 

A diagnosis of Köhlerts disease was made on 

clinical examination and the X -ray film showed the 

earliest changes of the infraction namely, some 

flattening of the head with islands of sclerosis and 

rarefaction and apparent fragmentation (Fig. 49). 

She was treated with a large metatarsal pad and strap- 

ping to the forefoot and X -ray three months later 

shows healing even after such simple treatment (Fig.50). 

This case is reported because it demonstrates 

that early treatment leads to healing without defor- 

mity and in addition the X -ray appearances are almost 

identical with those of a case from which I have been 

given a section of the metatarsal head. As this case 

will possibly be published by another writer in the 

near future, I do not reproduce the case notes or X-rays. 

The histological section is, however, from an early 

case exactly comparable to Fig. 49. 
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STATISTICS (Contd.) 

TRAUMA 

Definite No trauma 

17 or 56.77d 12 or 40% 

Vague 

1 or 31/3% 

It is of interest here to mention that cases 

with no traumatic history showed 

largest loose bodies. 

on the whole the 

AGE INCIDENCE 

Sex Highest Lowest Average 

Female 

Male 

55 years 

56 " 

13 years 

15 " 

24.5 years 

27.5 " 

General average - 27 years 

OCCUPATION 

Males Females 

Un tom, own 2 cases Housewives 3 cases or 
Miners 9 cases or 47% 33-L/3%. 
1J employed 2 cases or 10% At school 3 cases or 
Plate 331/3jó 
layer 2 cases or 10% Shop Assis- 2 cases or 
Labourer 2 cases or 10% tants 22% 
Sailors 2 cases or 10% Factory 1 case or 
Carpenter 1 case or 5% worker 111/3% 
(Tailor's 

apprentice 1 case or 5% 

It is of interest that in the male series nearly 
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50% were miners while six had strenuous occupations 

rendering them liable to repeated trauma, and two had 

occupations demanding constant kneeling. 
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Case of Preisserts Disease of. the Carpal Scaphoid. 

This patient, a gunner in the Royal Artillery, 

had sustained an injury three years previously to his, 

right wrist. X -ray examination, according to his 

statements, was carried out at the time of the origin- 

al injury but revealed no bony change. Some weeks 

after the accident he began to feel pain over the 

back of the wrist joint on carrying out his ordinary 

duties. The pain became progressively more severe 

and was exaggerated by any attempt to dorsiflex the 

wrist. He was under treatment from time to time with 

electrical therapy, massage and on one occasion had 

the wrist immobilised on a cock up splint. 

In spite of this treatment he was never complete- 

ly free from pain and on arriving in Edinburgh sought 

advice at the Military uospital, where he was examined 

and the findings were:- Definite limitation of dorsi- 

flexion with pain on both active and passive movement 

and tenderness over the navicular (scaphoid). X -ray 

examination (Fig. 51) revealed a large cystic space 

in the navicular bone. The walls of the cyst were 

irregular in outline and the bone as a whole showed 

variable calcification. 

After careful consideration of the case it was 

decided to excise the bone to hasten his recovery. 



85. 

Mass of Preisserts Disease of. the Carpal Scaphoid. 

This patient, a gunner in the Royal Artillery, 

had sustained an injury three years previously to his 

right wrist. X -ray examination, according to his 

statements, was carried out at the time of the origin- 

al injury but revealed no bony change. Some weeks 

after the accident he began to feel pain over the 

back of the wrist joint on carrying out his ordinary 

duties. The pain became progressively more severe 

and was exaggerated by any attempt to dorsiflex the 

wrist. He was under treatment from time to time with 

electrical therapy, massage and on one occasion had 

the wrist immobilised on a cock up splint. 

In spite of this treatment he was never complete- 

ly free from pain and on arriving in Edinburgh sought 

advice at the Alilitary uospital, where he was examined 

and the findings were:- Definite limitation of dorsi- 

flexion with pain on both active and passive movement 

and tenderness over the navicular (scaphoid) . X -ray 

examination (Fig. 51) revealed a large cystic space 

in the navicular bone. The walls of the cyst were 

irregular in outline and the bone as a whole showed 

variable calcification. 

After careful consideration of the case it was 

decided to excise the bone to hasten his recovery. 
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During the removal of the navicular it gave way, the 

fracture occurring through the cystic area. I am 

deeply indebted to the surgeon in charge of the case 

for giving me the specimen, which will be described 

in detail below. 
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CLINICAL FEATURES of OSTEOCHONDRITIS DISSECANS . 

From a survey of the series of cases recorded 

above, it is easy to describe the course of the dis- 

ease and its signs and symptoms in a general way. 

The clinical course can conveniently be divided 

into three phases or stages:- 

(1) While the "loose body" lies in the cavity 
in the bone and is firmly attached to it. 

(2) When the loose body is still attached to 
the floor of the bony cavity but is mobile 
on its pe dicle . 

(3) When the loose body has been cast off com- 
pletely and lies free in the joint cavity. 

The symptoms and signs vary with the stage of the 

disease. 

Stage 1. 

With or without a definite history of injury to 

a joint the patient may notice that the joint becomes 

slightly swollen after exercise and that the limb 

feels weaker than its fellow of the opposite side. 

There may be some discomfort but this never amounts to 

pain. On the other hand there may be no symptoms or 

signs and the condition may be discovered accidentally 

in an apparently normal joint by means of the X -rays 

(cf. Case 20, M.Q.) . 
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Stage 2. 

The patient may be quite unaware that there has 

been any abnormality in the joint until he finds quite 

suddenly that something has given way and he is unable 

to obtain complete movement in it. This loss of 

movement, which may be due to the partial extrusion 

of the body, may follow the symptoms of Stage 1 or it 

may arise de novo. Associated with the loss of func- 

tion there is effusion in the joint but with rest the 

symptoms subside and it may be a considerable time be- 

fore they recur (cf. Case 1, P.B.). 

Stage 3. 

In the third phase the signs and symptoms are 

those of a loose body in the joint and by this time 

there is often considerable wasting of the quadriceps 

and there may be a chronic synovitis present. The 

patient will be able on some occasions to manipulate 

the locked joint and will feel the loose body move 

from between the articular surfaces, and may be able 

to identify a small object at the side of the joint. 

These are the three phases seen most commonly but 

we must take time to consider two further stages of 

the condition. 

Stage 4. 

The loose body may gain an attachment to the 
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synovial membrane of the joint and in that case all 

the symptoms of locking should disappear unless the 

attachment is of sufficient length for the body to be 

caught between the articular surfaces. 

Stage 5. 

If a loose body is left free in the joint cavity, 

not only do changes occur in the loose body but the 

joint surfaces show osteo -arthritic changes which may 

be of extreme degree even in a comparatively youthful 

patient (cf. Case 19, J .a., aet. 29 years) . 

In addition to these findings Axhausen has de- 

scribed a sign and Fairbank believes it to be present 

in some cases but so far I cannot confirm this. It 

consists of tenderness over the site of the lesion 

when the knee is flexed. It seems extraordinary for 

Fairbank to support this contention for he bases his 

theory of the etiology on the fact that trauma may 

occur to the articular surface without the patient 

being aware of the injury and Phemister, without any 

justification, states categorically that the sub - 

chondral area has no nerve supply because he has 

chiselled off osteophytes when operating- under local 

anaesthesia without causing pain. If the sub -chondral 

area of the bone has no nerve supply then the test 
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should never be elicited; if it has, it is possible 

that Pain can be caused by palpation but there again 

I find it hard to believe because it must be rarely 

possible to palpate such an inaccessible area as the 

lateral surface of the medial condyle of the femur in 

an otherwise normal joint. Even after displacing the 

patella and fully flexing the knee, it was only with 

the greatest of difficulty that.I could isolate and 

detach the insertion of the posterior cruciate liga- 

ment from the femur and yet others have been able to 

palpate it with all the superficial tissues in situ. 

Age and Sex Incidence. 

Osteochondritis dissecans is esentially a disease 

affecting adults from twenty to forty years but it has 

also been recorded by Fairbank in a girl of nine years. 

The youngest case in my series was thirteen and the 

oldest was a man of fifty -six. The average age of 

the thirty cases was 27 years. 

Various authors show striking divergence of 

opinion in regard to the sex incidence; Fairbanks 

series of twenty cases showed an equal division be- 

tween the sexes, whereas Phemister found that it af- 

fected males to females in the proportion of 13 -1. 

In the small series reported here, the figures were - 

males 21, females 9 or 70% male and 30% female, the 
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proportion being males:females as 7 :3. 

X -ray Diagnosis of Osteochondritis dissecans. 

The diagnosis of the condition does not depend 

on clinical examination, however, for osteochondritis, 

dissecans can only be definitely diagnosed by roent- 

genological methods and we must therefore consider the 

X -ray appearances in detail. In a later section I 

propose to correlate the radiological findings with 

those of osteochondritis in other situations. 

In the ordinary case with the loose body still 

in its bed in the femoral condyle, the X -ray shows an 

oval area of verying size, usually casting a denser 

shadow than the remaining bones, lying in a hollow in 

one of the component bones of the joint. Between 

this oval body and the surface of the pit there is a 

clear area of separation so that the detached portion 

seems to have no attachments to the parent bone. In 

addition to the increased density of the loosened area 

there is usually another zone of sclerosis which is 

sharply limited to a narrow strip lining the surface 

of the excavation in the bone. The surface of the 

loose body may show some irregularity, as may the 

floor of the cavity from which it was derived. The 

usual site for the condition to be found is on the 

lateral surface of the medial condyle of the femur 
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towards its posterior portion. 

Apart from the small excavation, the remainder of 

the bones show normal density and in the early case 

there may be no increase in the density of the separa- 

ted portion. The articular surfaces may be normal in 

early cases but in an X -ray taken after the condition 

has been present for a considerable time, there will 

be proliferative arthritic changes. 

The X -ray diagnosis has to be made from similar 

changes which occur in tuberculosis of the knee joint. 

In this disease fragments of sub -chondral bone may be 

seen in process of separation but the associated 

general osteoporosis of the surrounding bone and the 

blurring of the articular surfaces serve to clinch the 

diagnosis. The loose portion retains general bone 

density and does not share in the generalised rare- 

faction. 

Apart from the medial femoral condyle, the condi- 

tion has been described in the lateral condyle of the 

femur, the capitellum of the humerus, t' -e head of the 

femur, the trochlear surface of the talus, and illus- 

trate here an X -ray which shows changes of a similar 

appearance in the head of the first metatarsal bone 

(Fig. 41). In Figs. 52 and 53 a radiogram of a wrist 

joint is reproduced. This patient reported at the 
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Surgical Out-Patient Department of the Royal Infirmary 

immediately after an injury to his hand. There is a 

fracture of the shaft of the second metacarpal bone 

which is only of interest as it shows the absolute 

necessity for two views taken in different planes for 

the diagnosis of fractures, for there is no sign of 

fracture in the profile view. The feature which 

merits our attention is, however, in the wrist joint 

for, lying on the ulnar side of the joint are two 

loose bodies. One of these bodies has obviously been 

derived from a sprain fracture of the styloid process 

of the ulna, but the smaller and more lateral one 

shows increased density and on the lower articular 

surface of the head of the ulna there is a depression 

which is quite distinct from the site of attachment 

of the articular disc. Nhile this is by no means a 

typical osteochondritis dissecans it serves to show 

that changes of a somewhat similar nature on an X -ray 

can be produced by trauma alone (the patient had sus- 

tained a sprain of the wrist joint two years Previous- 

ly). 

Figs. 54 and 55 show the X -rays of a patient, 

aged 18 years, who reported at the Surgical Gut -Patient 

Department of the Royal Infirmary following a trivial 

injury to the left ankle on the previous day. There 
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is a small bony fragment detached from the talus on 

the medial side of the joint. Clinically the condi- 

tion was a sprain of the fibular collateral ligament 

and as the patient made an immediate recovery it seems 

unlikely that this portion of bone had been recently 

detached. I do not state definitely that this is a 

case of osteochondritis dissecans but it shows that 

separation can occur without symptoms. 

Before I consider the clinical features of 

Freiberg's infraction or Köhler's disease of the 

second metatarsal head, I should like to consider the 

X -ray appearances of the lesion so that they may be 

easily compared with those of osteochondritis disse- 

cans. 

The disease affects the head of the second meta- 

tarsal, the metatarso- phalangeal joint, the base of 

the proximal phalanx and the distal half of the shaft 

of the metatarsal. The changes are tabulated by 

Kähler(1°°) as follows. - 

(l) Instead of showing a regular arched c ont our the 
base of the proximal phalanx presents an ir- 
regularly extended outline, making it approxi- 
mately S- shaped. 

(2) The articular fissure becones broadened. This 
is a remarkable finding for in any arthritis 
(apart from those with effusion) there will 
be narrowing of the joint fissure due to 
erosion and damage to the articular cartilage. 
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is a small bony fragment detached from the talus on 

the medial side of the joint. Clinically the condi- 

tion was a sprain of the fibular collateral ligament 

and as the patient made an immediate recovery it seems 

unlikely that this Portion of bone had been recently 

detached. I do not state definitely that this is a 

case of osteochondritis dissecans but it shows that 

separation can occur without symptoms. 

Before I consider the clinical features of 

Freibergts infraction or Kbhlerts disease of the 

second metatarsal ',lead, I should like to consider the 

X -ray appearances of the lesion so that they may be 

easily compared with those of osteochondritis disse- 

cans. 

The disease affects the head of the second meta- 

tarsal, the metatarso- phalangeal joint, the base of 

the proximal Phalanx and the distal half of the shaft 

of the metatarsal. The changes are tabulated by 

Kbhler(1CC) as follows: - 

(1) Instead of showing a regular arched contour the 
base of the proximal phalanx presents an ir- 
regularly extended outline, making it approxi- 
mately S- shaped. 

(2) The articular fissure becomes broadened. This 
is a remarkable finding for in any arthritis 
(apart from those with effusion) there will 
be narrowing of the joint fissure due to 
erosion and damage to the articular cartilage. 
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(3) The joint fissure is very irregular and the 
fibular half is often about double the width 
of the tibial half. 

(4) The articular surface of the metatarsal head 
loses its rounded contour. In the early 
case it is only slightly and irregularly 
flattened but in cases of long standing it 
shows gross irregularity, with prominences 
and intervening valleys. 

(57 In old standing cases at the fibular opening 
of the joint fissuTe there is often a shadow 
of bony density extending well into the soft 
tissues. This shadow varies in size from 
the eye of a needle to that of a lentil but 
usually spherical. This is very well illus- 
trated not only in the X -rays of the case of 
Irs S. (Figs. 46 47) but also in the sec - 
tions of the joint in the pathological 
section. 

(6) The distal third of the metatarsal head is 

shortened es though the bone had been com- 
pressed. Sometimes, however, the metatar- 
sal head looks as though its articular part 
had been pressed in and had then become 
separated so that fracture has been errone- 
ously diagnosed, but it is these cases that 
show changes of a similar nature to osteo- 
chondritis dissecans and shall have more 
to say in regard to this feature in a later 
portion of this paper. 

(7) In all well marked cases the whole distal half 
of the metatarsal bone is altered, showing an 
increase in circumference. This increase in 
thickness is so marked that there appears to 
be no neck proximal to the bead. The change 
affects not only the marrow cavity but also 
involves the cortex of the bone. 

These are KdhlerTs views in regard to the X -ray 

changes but Fanner(101) and, later, M. 4i_itman(1p2) are 

unanimous in discounting Kehler's opinion and believe 
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that the X -ray findings should be interpreted in the 

following way. They regard the condition esentially 

as an abnormality in the ossification of the epiphysis 

of the metatarsal head. They believe, therefore, 

that it comnences before union of the epiphysis be- 

tween the ages of 10 and 16 and that cases occurring 

at a later age period are simply cases which have 

escaped detection. 

Mitman describes the changes occurring seriatim:- 

The primary changes occur in the structure and contour 

of the epiphysis. At a point corresponding to the 

original centre of ossification there appears a small 

nucleus of condensation and later, around this area, 

a circumscribed zone of rarefaction develops and this 

may be limited by a further area of increased density. 

Associated with these structural changes are altera- 

tions in the contour of the bone. The articular sur- 

face becomes flattened, the bead shortened and the 

epiphyseal line ill defined. Owing to the abnormal 

ossification the joint space is widened on the fibular 

side. Mitman believes, therefore, that as the width 

of the joint space in any joint without effusion de- 

pends on the thickness of the articular cartilages, 

the whole of the changes can be explained by the fact 

that the abnormal ossification does not extend so close 
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to the surface of the cartilage, causing apparent 

shortening of the head, widening of the joint space 

and the changes in the epiphysis. These changes com- 

prise the first stage. 

The second stage consists in the progressive 

ossification of the epiphysis and its union with the 

diaphysis. There is Persistence of the flattening 

of the head and widening of the joint space and the 

whole bone is a little shortened. 

Mitman thereafter regards the changes in the 

shaft and in the joint and base of the proximal phal- 

anx as being secondary and not necessarily as a part 

of the disease. 

Zy only objection to the view expressed by Fanner 

and M :Litman is that if the changes occur primarily in 

the epiphysis and lead to shortening of the metatar- 

sal. how does it explain the well known fact that the 

lesion invariably affects patients with an abnormally 

long second metatarsal. 

In view of our discussion on osteochondritis and 

of osteochondritis dissecans in particular, it is of 

interest to recall the fact that when Freiberg(103) 

described the condition of infraction of the 2nd meta- 

tarsal head in his original paper he reported three 

cases in which there were loose bodies lying free in 
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the metatarso -phalangeal joint. In the section on 

the pathology of the disease two cases are reported 

showing the presence of loose bodies and their forma- 

tion is fully discussed. 

Clinical features. Kahler's. 

The disease usually manifests itself between the 

ages of 10 and 14 years and is almost invariably found 

in females. Union of the diaphysis with the epiphy- 

sis occurs between eighteen and twenty years and the 

onset is usually before union occurs. Cases do occur 

at a later age re riod but it is believed by some 

authors that the changes in these cases have been 

present for some time but have given rise to no symp- 

toms until some other factor has been brought into 

action by a trauma. 

The xa tient complains of pain over the affected 

metatarsal head, the pain being constantly present and 

exaggerated on walking. On the dorsum of the foot 

there is some swelling over the metatarso- phalangeal 

joint and there is tenderness definitely localised to 

the metatarsal head and metatarso- phalangeal joint. 

There is often some limitation of movement at the 

metatarso- phalangeal joint due to muscle spasm. 

These are the only signs and symptoms referable 
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to the disease itself but there are often associated 

abnormalities in the foot. There may be anterior 

flat foot which may suggest the diagnosis of metatar- 

salgia to explain the pain. Although little mention 

of it has been made in the literature, I have been 

struck with the frequency with which one finds develop- 

ment anomalies in the feet of those with K8hler f s dis- 

ease. In a great many cases the second metatarsal 

bone is relatively of greater size than the first as 

compared with the normal foot. To this shortening of 

the first metatarsal bone Morton has given the name 

of metatarsus atavicus. The disease may also be found 

in those with a wide first interrnetatarsal space due 

to adduction of the first metatarsal - metatarsus 

primus varus. Further reference will be made below 

to the significance of these findings. I have also 

observed the earliest phases of Köhler's disease in a 

girl who had webbing of the second and third toes and 

an abnormally short first metatarsal bone. 

The diagnosis of Köhler's disease of the metatar- 

sals has to be made from metatarsalgia, march fracture, 

tuberculosis and arthritis. It should be suspected 

in any case of constant pain in the fore foot in child- 

hood and the diagnosis rests on the very definite X -ray 

features above described. 
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A description of the clinical features of the 

individual osteochondritides is outwith the scope of 

this paper but I propose to consider in detail the 

signs and symptoms of the so- called Freiser-'s disease 

of the carpal navicular as I am able to furnish a 

specimen for pathological examination and I shall also 

discuss briefly the salient features of osteochond- 

ritis in general from the clinician's viewpoint. 

Clinical Features of Preiser's Disease. 

Since 1910, when Kienb8ck described the disease 

of the carpal semilunar bone which bears his name, 

similar changes have been described in most of the 

carpal bones, but when the lesion is limited to the 

navicular it is known as Preiser's disease. 

There is usually a history of an antecedent 

trauma with the wrist in the position of dorsiflexion 

but in some cases this trauma may be slight and in 

others it may be impossible to obtain any definite 

history of injury. 

Following the healing of the original injury 

there is usually freedom from symptoms for as long as 

two months or even for years. Thereafter there is 

pain on the extremes of movement of the joint which 

becomes progressively mora marked and the movements of 
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the wrist consequently become ;pore limited and 

eventually pain may be present while the joint is at 

rest. There may be sore swelling in the anatomical 

snuff box and tenderness over the navicular may be 

elicited in the same situation. The pain may become 

so extreme that even sleep is interfered with andin 

these cases operative treatment is essential. 

To obtain the ïJest view of the navicular the 

antero -posterior radiogram should always be taken with 

the hand in a position of full ulnar direction and 

with the back of the hand towards the film. X -ray 

examination after the initial trauma will in all pro- 

bability show no abnormality but with the onset of 

symptoms after the period of quiescence radiological 

changes occur. in the bone. The first change noted 

may be the appearance of several circumscribed cyst -like 

areas in the bone and later these may coalesce to form 

a larger area of osteoporosis which may extend to the 

periphery of the bone and give an appearance simula- 

ting fracture with a gap between the fragments. If 

the wrist is explored at this stage, the navicular may 

be found to be intact so far as the surface is con- 

cerned but incision into it will reveal fragments of 

dense bone within the cavity. 

It must be borne in mind that Preiseris disease 
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and its associated conditions in the carpus differ 

from the other osteochondritides in that they occur in 

adult bone and they may therefore bear a closer analogy 

to KÛimmel's disease of the spine than to osteochond- 

ritis. This point will be considered in detail at a 

later stage. 

.CLINICAL FEATURES of OSTEOCHONDtB.ITIS in GENERAL. 

The disease affects males more often than females 

with the exception of Kehler's disease of the second 

metatarsal head, which is more common in females. 

Each site which is involved by osteochondritis has a 

definite age period during which it is liable to be 

attacked. It is this fact that has prompted the 

division of the disease into primary and secondary 

varieties according as the primary or secondary centre 

of ossification is the site of the lesion. 

The children who are the subjects of this condi- 

tion are often in quite good general health or they 

may look below par but it is rather unusual to find 

marked systemic disturbance. The onset is usually 

insidious but it is acute in some cases. 

The first symptom may be pain, which causes much 

spasm and if the joint involved is one associated with 

weight bearing there will be a limp. The limp, 
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however, may be the first symptom and the joint be- 

comes stiff. There may be no other symptoms but ex- 

amination may reveal tenderness in superficial areas, 

e.g., the second metatarsal head, the tarsal scaphoid, 

the epiphysis of the os calcis and the tibial tuber- 

osity. In the case of a joint such as the hip there 

will be limitation of movements, both active and pas- 

sive. 

The clinical picture is that of a very slight 

lesion and is out of all proportion to the gross 

changes in the bones revealed in the X -ray examination. 

3railsford summarises the clinical and radiolo- 

gical changes excellently in the following way, in 

their chronolocrical order. - 

(1) Pain with negative radiographic appearances. 

(2) Absence of symptoms but the development of 
marked radiographic bone changes. 

(3) Reappearance of symptoms - radiographic evi- 
dence of deformity of the involved bone. 

(4) Symptoms of chronic arthritis and radiographic 
evidence of these changes in the deformed 
joint. 

If the treatment of the condition is adequate. 

which can only follow correct and early diagnosis, 

stage three should not occur. Tf the deformity is 

avoided osteoarthritic changes are unlikely to follow. 
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Treatment can only be satisfactorily based on a 

true conception of the pathology and therefore it will 

be considered after the morbid changes have been 

studied in full detail. 

X-RAY FEATURES of OSTEOCRONDRITIS . 

In the early, painful stage of the disease the 

X -ray film may show practically no departure from the 

normal. It is important to diagnose the condition 

as early as possible, to prevent the occurrence of 

deformity with its crippling effects. At this time 

the contour of the bone is regular and its architecture 

is normal. There may be a very slight increase in 

the density of the bone when it is compared with that 

on the presumably normal side. In some cases where 

rest has already been enforced, this increase in 

density may be rendered more obvious by an accompany- 

ing decrease in the density of the neighbouring bones. 

In the second stage there is a very striking 

X -ray picture usually referred to as "fragmentation" 

of the epiphysis. Islands of dense bone are seen 

lying quite irregularly in an osteoporotic radiotrans- 

lucent matrix. 

If weight bearing is allowed, subsequent examina- 

tion will show deformity of the bone due to pressure. 
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The next stage in the process is that of healing. 

The dense islands of bone gradually become less scler- 

osed while the translucent areas recalcify as shown by 

their increase in density until the various areas 

merge into one another and form an epiphysis composed 

of bone of equal density. 

Apart from deformity the bone shows no evidence 

of the lesion when healing is fully established. 

Osteoarthritic changes require no description. 
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SURVEY of the THEORIES of the ETIOLOGY of 

OSTEOCHONDRITIS and OSTEOCHONDRITIS DISSECANS. 

Although loose bodies in the joints have been 

known to exist since the time of Ambroise Paré, who 

successfully removed a "stone" from the knee joint in 

1558, it was not until nearly two hundred years later 

that it was realised that a loose body might be derived 

from the articular surfaces of one of the bones. 

Paré 
(1) included this case in his chapter on Monstrosi- 

ties but we should not be critical of this mistake 

which to us seems almost inconceivable, but we should 

rather admire the genius of the surgeon who could re- 

move successfully a loose body from the knee joint 

without anaesthesia and with no knowledge of asepsis. 

The first surgeon to discover the lesion of the 

articular surface and to postulate the theory that 

loose bodies might arise directly from the bone was 

Alexander Monro(2) of Edinburgh who, in 1726, described 

a case. He believed that loose bodies were traumatic 

detachments from one of the component bones of the 

joint. Since that time innumerable papers have been 

written on the subject and have served not to clarify 

the issue but to produce widely divergent theories whi h 

I propose to classify in the following way rather than 
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them 
to review /in their chronological order. 

The classification I propose is as follows: - 

(1) Hereditary Predisposition. 

(2) Direct Trauma. 

(3) Indirect Trauma. 

(4) Trauma initiating a pathological Process.' 

(5) Primary vascular disease. 

(6) Vascular disease secondary to some other 
factor. 

(7) Infection. 

(8) Local osteo -arthritis. 

(9) Skeletal dystrophies. 

(10) Metabolic disturbance. 

(11) Disorders of the endocrine glands. 

(12) As a last resource - miscellaneous causes. 

It would seem out of place, however, to begin a 

survey of the various theories without first paying 

tribute to the work of König(3) who, in 1888, gave an 

excellent description of loose bodies in his article 

liner freie Körner in den Gelenken", although I am not 

in entire agreement with his work. While admitting 

that loose bodies might be derived from joint surfaces 

by trauma alone, he believed from his own experience 

and from experiments on the cadaver that some cases 

could not be explained on a traumatic basis, and he 
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brought forward his theory of a dissecting osteochond- 

ritis as the cause of the separation. This name, 

"osteochondrit is dissecan.s u , which König applied to 

the condition, has been retained in this paper not be- 

cause it explains the etiology but because it is a 

name which has been employed for a considerable time 

and has come to mean a definite disease entity in sur- 

gical terminology. Further reference will be made to 

Königts work in the appropriate section. 

Hereditary Predisposition. 

A large number of authors have reported familial 

cases of the disease and therefore consider it likely 

that there is a hereditary predisposition to it. 

Bernstein(4) in 1925 reported the occurrence of 

bilateral lesions in three members of the same family. 

In all of them homologous joints were a ffected and 

loose bodies were actually present or else there was 

a condition which presumed their existence. Cases 1 

and 2, brother and sister, both gave a history of 

trauma but case 3, another sister, sought advice be- 

cause her knees seemed unduly large and X -ray examina- 

tion showed typical osteo -chondritis dissecans. Bern- 

stein defines the condition as a constitutional disease 

involving the articular surfaces of long bones and 
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postulates a hereditary predisposition (congenital) of 

the joint tissues and believes that the exciting cause 

may be traumatic or inflan natory. 

Kappis, in a series of articles on the subject 

of joint mice ( Gelenkmaus) , has pointed out that the 

condition occurs most commonly in the knee and elbow 

Dints and that in these joints the convex surfaces 

are involved. He therefore believes that portions of 

the convex articular surface may be detached by tan- 

gential or rotating forces but he admits the frequency 

of' a definite history of no possible trauma and there- 

fore postulates the theory that there must be a pre- 

disposition as the result of disease, or more probably 

as the outcome of a congenital weakness. Further 

reference will be made to the work of Kappis under the 

heading of indirect violence as an etiological factor. 

K8nig(3) noted the occurrence of familial cases 

and although he considered the possibility of heredi- 

tary predisposition, did not lay great stress upon it. 

Calot 
(6) 

who has done a large amount of work on 

the subject of osteochondritis in general, is of the 

opinion that the variation in the age of onset of the 

condition can only be explained by the fact that the 

!lesion is congenital and it is only when there is a 

breakdown in function that symptoms arise. He regards, 
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therefore, the deformity as being the primary cause of 

the condition and believes the bone changes to be 

secondary to the deformity. He regards Perthes' dis- 

ease as a subluxation of the femoral head which does 

not give rise to symptoms until there is a breakdown in 

function. This is an absurd contention because it is 

well known that cases of congenital dislocation of the 

hip show no greater an incidence of Perthes' disease 

than do normal children. 

Murk Jansen(? is another supporter of the theory 

of congenital causes of osteochondritis and his con- 

ception is that the condition is due in some way, 

possibly, to retarded growth or to an imperfect adapt- 

ation of the component parts of a joint. This mal- 

adjustment of the opposing joint surfaces would of 

course lead to repeated slipping of the bones on each 

other and so cause damage to the vessels, resulting in 

osteochondritis. A greater failure of proper adapta- 

tion would of course lead to more widespread changes. 

This theory takes no account of the healing of the 

lesions but this is not an insuperable objection for 

the head of the bone might become revascularised from 

the shaft. There is, however, no more commonly any 

increase of mobility in these joints than there is in 

ordinary individuals and I have seen a professional 
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posterior mobility of the knees which he said had been 

present since babyhood, and there was no sign of any 

abnormality of the articular surfaces. 

Harbin and Zollinger(8) report three cases of 

osteochondritis of the spine arising in the same family 

and quote Hanson, who reported six cases occurring in 

one family - in a child, one of its parents and its 

grandparents. They review the entire literature on 

the subject and furnish a bibliography of seven hun- 

dred articles on osteochondritis but, apart from sepa- 

rating osteochondritis into two types, primary and 

secondary according as it affects the primary or the 

secondary centre of ossification, they believe that 

the etiology is unknown but consider that it is an 

unknown factor working on a congenitally medisposed 

area. 

Wagoner and Cohn(9) made the occurrence of cases 

of osteochondritis dissecans in two families the text 

for an article which summarises the previous work on 

the subject very well and they have abstracted 365 

articles which at that time comprised the whole of the 

literature. Their cases are of great interest and 

may be briefly described here:- The first case was 

one of a typical lesion in the medial femoral condyle 
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in a boy of fifteen and it was found that the boy's 

father and one paternal uncle had had trouble in the 

knee and, on investigation, they were both found to 

have a similar lesion. The second family comprised 

unilateral lesions in the knees of two brothers. 

Wagoner and Cohn therefore conclude that heredity acts 

as an etiologic factor in osteochondritis dissecans. 

Leonard W. Ely 
(1o) 

in 1928 reported a series of 

cases of Köhler's disease of the tarsal navicular and 

came to the conclusion that, as some cases of this 

disease and also cases of Osgood- Schlatter's and 

Perthes' diseases may be found quite by accident and 

cause no symptoms, the cause is a developmental anomaly 

which may or may not be associated with symptoms. 

Perhaps the most remarkable case showing familial 

incidence is that recently described by Stören(11). 

This case is almost unique and of great interest at 

the present time because of the prevailing view that 

trauma is the cause of osteochondritis dissecans and 

I therefore summarise the main points of the case 

history. 

The patient, a man of twenty -seven, employed as a 

saddler, was examined by Stören on 10th ,[arch 1929. 

There was no history of trauma and he complained of 

stiffness in the left hip joint which came on gradually 
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at the age of ten. The pain was only present after 

exercise and a similar condition began in the left 

knee a year or so later. At the age of 14 his finger 

joints became swollen. His feet showed bilateral 

hallux valgus and pes planus. X -ray examination 

showed osteochondritis dissecans of both hips, both 

knees and in the fifth metacarpo- phalangeal joint of 

both hands. The condition of the right knee was in- 

vestigated by operation and two osteo- cartilaginous 

loose bodies were removed. 

The patient's father was normal until the age of 
. 

eight years, when he began to complain of stiffness, 

beginning in the right hip and appearing later in the 

right ankle and the right band. There were ten other 

children in the family and of these three sons and one 

daughter showed definite osteochondritis dissecans in 

one or more joints. In all the male cases the dis- 

ability began at the age of 8 -10 years and in the 

female Ix tient at the age of thirty. 

\,Ve have here, therefore, the somewhat unusual 

picture of osteochondritis dissecans as a systemic 

disease and also a very strong familial tendency is 

shown. 8t8ren believes that osteochondritis dissecans 

originates on the basis of a constitutional hereditary 

Predisposition and explains the localisation to a 
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single joint by postulating the theory that this Pre- 

disposition may remain latent. 

While the cases of the various authors quoted 

above show a very striking familial incidence one can- 

not accept their theories in toto. If the disease is 

due to an inherited tendency, why are cases of osteo- 

chondritis dissecans so uncommon and why do so few of 

the reported cases show hereditary predisposition. 

We must also remember that all the familial cases are 

published in the literature, whereas isolated cases 

are not. In any case, while admitting the possibi- 

lity of heredity being a factor in the etiology, I am 

of the opinion that it is not the true cause of the 

disease. 

Direct Trauma. 

Alexander iionro (2 
& 

3) as already mentioned, wasi 

the first to realise that loose bodies might be de- 

tached portions of the articular surface of the bones 

and believed that they were separated by direct trauma 

to the joint. Almost fifty years later his theory 

was supported by Riemar(12) and, a few years later, by 

Haller(l3) 

This theory met with no opposition until later on 

and its authenticity was supported by the work of 
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Rainey(14 who found that small portions of the arti- 

cular surface might be separated into the joint cavity 

and that in time they grew and became large loose 

bodies. 

Articles by Broadhurst (15), Poncet(ló) 
(7L } 

Boerner 

Rimann(18), Schumm, Brackett and Hall(19), Bernard and 

F'riedreich all support the theory that the loose body 

is detached by a direct trauma. 

Codman(20) carried out experiments on the knee 

joints of cadavers and was satisfied that it was im- 

possible to separate portions of the bone by direct 

violence. He then came to the conclusion that the 

initial lesion was an impression fracture and that 

another force was required to separate the fractured 

area as a loose body. 

ellstr5Sm(21) believes that the cartilage cover- 

ing the end of the bone is more elastic than the under- 

lying cancellous bone and that following a blow the 

resilient cartilage may escape damage while the deeper 

bone is injured. This theory has recently been cham- 

pioned by Littlejohn, Phemister and Fairbank but their 

views as to the reason for the predilection for the 

lateral surface of the medial femoral condyle are 

divergent and are considered in detail later. 

Kappis(22) was also inclined to take a similar view 
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but was of the opinion that the injury was more in the 

nature of a sub -chondral haematoma than of a definite 

fracture. 

Against the theory of the disease being purely 

traumatic there has accumulated a mass of detail which 

serves to show how unlikely it is that this is the 

cause. 

In the first place a very large number of cases 

have been described in which there was no history of 

injury and it seems unlikely also that a loose body, 

the size of that in Case 1, could have been separated 

by trauma and not cause a marked haemarthrosis. 

Phemister and Littlejohn have got over the difficulty 

of the fracture theory by saying that a history of in- 

jury is not required because the articular cartilage 

and subchondral bone have no nerve supply. As far as 

I can find they have no grounds whatsoever on which to 

base such a statement and I cannot accept Phemister's 

plea that, because he has chiselled off oste ophytes 

under local anaesthesia of the soft tissues without 

causing pain, there is no nerve supply to the subchon- 

dral bone. Osteophytes are not normal subchondral 

bono and I see no reason why they should have a nerve 

supply. 

Fairbank also appreciates this chink in the armour 



117. 

of the protagonists of the theory of one trauma and 

attempts to evade the question of the absence of pain 

by saying that such injuries will occur during the 

heat of a game of football and will be forgotten soon 

or scarcely noticed at all. Again I cannot conceive 

of Case 1 being due to trauma either direct or indir- 

ect and feel that there must be some other factor of 

importance. 

Additional and rather weighty evidence against 

the theory of pure traumatic separation has been given 

by the researches of Cornil and Coudray(23) who, in 

1905, published a paper on foreign bodies in joints. 

They produced osteo- cartilaginous loose bodies in the 

of animals and found that the loose bodies 

reeve r pers fisted as such in the joint but either united 

to the site of their detachment or to the synovial 

membrane. More recently Timbrell Fisher(24) opened 

the right knee joint of a rabbit from the inner side 

and detached a portion of cartilage and bone from the 

medial condyle of the femur. The loose body was 

Pushed well un into the supranatellar pouch and the 

joint was closed. The joint; was reopened after five 

weeks and the loose body was found attached to the 

synovial membrane. To make the evidence still more 

convincing we have Phemisterts work on the same 
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subject. He performed eight experiments on dogs in 

which the loose bodies not only became attached to the 

synovial membrane but were invariably absorbed within 

a few months. In some instances he chipped off por- 

tions of bone and cartilage and then inserted them in 

the bed in the bone and in every case they were re- 

united to the bone. 
(18) (25). (26) 

Rimann Barth and Hildebrand all 

tried to produce loose bodies in joints by experimen- 

tal detachment of portions of the articular margin but 

no experiment out of a very large number has yet been 

successful. 

Another and very significant finding has been 

that in spite of many histological studies of loose 

bodies, whether completely detached or still partly 

adherent to the cavity and no matter how recently 

after the onset of symptoms or the separation of the 

body, no one has shown a fresh fracture surface over 

the entire area of separation. There has invariably 

been a covering of fibrous tissue or of fibro- carti- 

lage over almost the whole of the deep surface of the 

loose body. This of course means that it cannot be 

the immediate result of a single trauma. 

The last fact that is antagonistic to the purely 

traumatic theory is the behaviour of intra- articular 
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fractures which are discovered immediately after the 

injury. Large numbers of such fractures are seen in 

!the head and neck of the radius in the Surgical Out- 

patient Department of the Royal Infirmary. If the 

head of the radius is completely detached and is mani- 
i 

pulated into position either by open operation or by 

closed methods it is unusual for union not to occur. 

If the condition is one of chip fracture separation 

the fresh fracture surface becomes attached to the 

synovial membrane. 

Timbrell Fisher, although he admits that it is 

illogiaaal to argue from the cadaver to the living sub- 

ject, has succeeded in detaching portions of the 

articular surface of the femur by moderate violence 

by blows with a hammer. It is essential to point out 

in this connection that the portion detached consisted 

solely of cartilage and that the area separated was on 

the exposed portion of the lateral condyle of the 

femur and that he never succeeded in separating bone 

from the intercondyloid fossa. 

Leander Buchner and Hermann Rieger(27) in 1921 

wrote an article " Können freie Gelenhkörper durch 

Trauma entstehen". This is a paper remarkable for 

the clever and elaborate applicatioñ of the laws of 

applied mathematics and dynamics to the estimation of 
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the force required to separate loose bodies from the 

articular surfaces of the femur. They believe that 

there are only two ways in which trauma may act - (1) 

by traction, (2) by pressure. They have shown that 

the force required to separate a bony piece by tract- 

ion of the posterior cruciate ligament is 184.3 Kgm. 

of force and that the very great force of 614 Kgm. is 

required for the separation of a loose body from the 

condyle through pressure of the patella. They there- 

fore conclude that trauma is out of the question and 

detract greatly from the value of an otherwise excel- 

lent study by their conclusion that the condition is 

due to fat embolism although they have no grounds for 

this contention. 

We can therefore say that direct traumatic separa- 

tion is certainly not the cause of osteochondritis 

dissecans 

Indirect Trauma. 

The theories of indirect violence as a cause of 

osteochondritis may for simplicity be divided into two 

main groups. - 

(1) Trauma due to traction on ligaments. 

(2) Injury due to impaction of bony surface. 
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Traction on Ligaments. 

In addition to the possibility of portions of 

cartilage and bone being detached by the pull of liga- 

ments we shall see later that the pull of ligaments is 

also blamed by some writers in different ways and we 

shall consider them later under the different headings. 

Balensweig(28) reported a case of osteochondritis 

dissecans of the lateral condyle of the femur. The 

I patient had sustained a severe twisting injury of the 

knee three years before and at a later date another 

torsion of the joint followed by locking. He believes 

that the cause is an osteochondral fracture of the 

condyle due to cross breakage strain produced by the 

pull of the anterior cruciate ligament. It is all 

very well to theorise on one case but if this is the 

cause how does it explain the occurrence of the dis- 

ease in the talus or in the capitulum of the humerus. 

Barth(29) in a series of papers on the etiology 

of loose bodies derived from the articular surfaces, 

believed that any necrotic process could be excluded 

as a factor in the etiology because the cartilage 

cells in the loose body were capable of proliferation 

and declared that loose bodies could only be derived 

from trauma or from oste o- arthritis . He pointed out 

the predilection for the lateral surface of the medial 
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condyle and explained this by the theory that an osteo- 

cartilaginous fragment could be avulsed by traction 

on the posterior cruciate ligament. It is difficult 

to see how this could occur because the posterior 

cruciate ligament is not attached to the articular 

cartilage. In a knee joint obtained from the cadaver 

I was unable even with considerable force to make the 

posterior cruciate ligament unduly taut (as followed 

through a small window cut in the joint capsule) until 

the lateral ligaments of the joint had been divided. 

It is of course absurd to argue directly from the dead 

to the living but one cannot but feel that if it is 

possible to apply such strong traction of the ligament 

to the living subject the much more Probable result 

would be an injury to the tibial spine. 

This is also confirmed by the work of Ludloff 

f Breslau(57) for he was unable to detach portions 

f bone and cartilage by torsion of the posterior 

cruciate ligaments. Even after the use of great 

violence his results were usually negative but if the 

lateral ligaments of the joint were divided he was 

able to break off the whole of the femoral epiphysis 

or a portion of cartilage only but he never obtained 

an osteochondral body similar to those of oste ochond -', 

ritis dissecans. 
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Timbrell Fisher(24) illustrates the knee joint of 

a full term foetus in Which, by fully flexing and then 

internally rotating the tibia on the femur, he was 
the 

able to produce a fracture separation of/inner por- 

tion of the medial condyle. We are again comparing 

the living with the dead and once more I believe 

wrongly. I cannot conceive of any injury whatsoever 

which would produce very forcible flexion and internal 

rotation of the knee. In any case in the normal knee 

full flexion is limited by the impingement of the calf 

muscles on the back of the thigh and not by the pos- 

terior cruciate ligament. 

Fisher also goes on to say - "then another and, I 

believe, not infrequent detachment by indirect injury 

is produced by violent tension upon the posterior 

ligament of the knee joint, which it will be remembered 

is attached immediately adjacent to the articular 

margin and is Powerfully reinforced by the tendons of 

the gastrocnemius and semimembranosus muscles ". He 

also draws attention to a specimen of loose bodies 

removed by Holden from the knee joint of a boy of 

eighteen in which the two bodies bear a striking resem- 

blance to the posterior aspect of the femoral condyles'... 

This to my mind seems scanty evidence on which to base 

his theory of tension of the posterior ligaments. 
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Injury by Impaction of Bony Surfaces. 

Here again we may subdivide the causation by im- 

paction into two groups because there are two main 

theories.- 

(a) that the tibial spine is at fault: 

(b) that indirect injury through the batell4 is 
the cause. 

(a) The role of the Tibial Spine. Freiberg in 

1923(` 0) made an interesting contribution on the etio- 

logy. At that time the largest series of cases was 

that of Brackett and Hall, consisting of nine cases 

and Freiberg was impressed with the frequency in which 

he found by studying reported cases that there was no 

history of trauma. He drew attention to the fre- 

quency of involvement of the lateral surface of the 

medial femoral condyle. The inaccessible position 

combined with the infrequent history of trauma forced 

him to the conclusion that if the condition were 

traumatic the injury must be indirect in character. 

In regard to the absence of a history of injury he 

says - The force which would result in the breaking 

out of a segment of the internal condyle of the femur 

'near the intercondyloid notch, or of the capitulum 

humeri, would have to be great beyond the question of 

doubt in the individual case; yet these are the 
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situations in which the condition is seen almost with- 

out exception. On the other hand, we have no record 

of a kindred process in wrist or ankle: joints which 

are very commonly and very easily subjected to trauma, 

both direct and severe out of all proportion to any- 

thing found in the great majority of the cases with 

which our discussion is concerned." Freiberg is also 

greatly impressed with the occurrence of bilateral 

cases and believes that they are an overwhelming sup- 
i 

port for the theory that there must be a local struc- 

tural peculiarity in the joint. 

In the examination of a large series of knee 

joints by means of the roentgen ray. Freiberg was able 

to demonstrate great variation in the size and forma- 

tion of the tubercles of the tibial spine. In many 

cases they are seen to be very much larger than usual 

even in otherwise normal joints. The striking fact, 

was that in three out of Freiberges four knee 

cases there was a great increase in the size of the 

medial tubercle of the tibial spine. Investigation 

was therefore carried out on the cadaver by Freiberg, 

Little and Batson(31 The knee joints were X- rayed, 

to find out the size and shape of the tibial spines, 

the joints were then frozen and sawn in coronal sec- 

tion so as to cut through the tibial spine. It was 
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found to be easy to make the tibial spine (even when 

of normal size) impinge on the posterior cruciate 

ligament when the knee was fully flexed and rotated 

outwards. In cases with a large medial tubercle of 

the tibial spine the impingement occurred much more 

easily and with less flexion and Freiberg therefore 

believes that this Impingement is sufficient to injure 

a vessel in the posterior cruciate ligament which goes 

to the medial condyle of the femur. Freiberg did not 

investigate the problem any further and finished his 

paper by saying that the knee joint is very often sub- 

ject to trauma in a position of flexion and external 

rotation, and that as osteochondritis dissecans is not 

a common disease there must be some other local factor 

which he believes is the occasional occurrence of 

terminal arterioles in the medial condyle of the femur. 

As I shall have more to say in regard to this 

theory of a vessel in the Posterior cruciate ligament 

I shall summarise Freiberg's theory:- It depends on 

an indirect trauma by flexion and external rotation 

in a knee joint which may or may not illustrate a long 

internal tubercle of the tibial spine. This indirect 

trauma injures a vessel in the posterior cruciate 

ligament, supplying the lateral surface of the medial, 

femoral condyle with terminal arterioles. 
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Fairbank(32) believes that osteochondritis dis- 

secans is simply an ununited fracture due to indirect 

violence. He considers the possibility of Injury 

through the patella but cannot satisfy himself that 

this is the cause. Professor Blair put forward the 

theory and Fairbank endorses it that excessive kneel- 

ing puts a strain on the posterior cruciate ligament 

and that the undue tension might induce an abnormal 

development of the inner tubercle of the tibial spine. 

He points out that the medial tubercle of the tibial 

spine is larger than the lateral one in most knee 

joints and is most certainly so in all cases of osteo- 

chondritis dissecans. The tibial spine may come into 

contact with the condyles of the femur in two ways - 

by rotation of one bone on the other or by eversion of 

the tibia on the femur. To demonstrate this Professor 

Blair and Fairbank examined dßs sected specimens and 

found that the movement of the joint which caused the 

tubercle of the tibia to impinge on the medial femoral 

condyle was one of internal rotation of the tibia on 

the femur except in one specimen, when impingement 

occurred in external rotation. Fairbank therefore 

believes that the condition is traumatic in origin and 

that the tibial spine is the cause of injury by in- 

direct violence. 
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Roesner(33) in 1922 quoted one case of osteochon- 

dritis dissecans and gave as his opinion that the con- 

dition was due to the failure of union of an impres- 

sion fracture. He pointed out that in the normal 

knee there is an involuntary rotation of the tibia on 

the femur coincident with full extension - the screw 

home movement. Timbrell Fisher(34) furnishes a very 

fine account of this in his book and describes it as 

follows:- "Let us glance for a moment at the shape 

of the femoral condyles. It will be seen that the 

posterior two thirds of the medial condyle is equal 

in extent and parallel to the external condyle. The 

anterior third of the medial condyle, however, curves 

outwards towards the trochlear surface and has no 

corresponding part upon the lateral condyle. Let us 

imagine that extension is occurring, the tibia acting 

as a fixed point. The femoral condyles glide and 

roll upon the upper surface of the tibia and semilunar 

cartilages, until the external condyle of the femur is 

used up and the corresponding parallel part of the 

internal condyle. The remainder of the movement must 

occur at the expense of the curved portion of the 

internal femoral condyle. The femur therefore rotates 

inwards round the spine of the tibia, until the oblique 

portion is used up and at this point, which corresponds 
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with the termination of extension, the joint is 

'locked'. The anterior part of the intercondyloid 

notch comes into contact with the anterior cruciate 

ligament, and the greater part of the curved area on 

the inner condyle is in contact, as we have noted 

above, not with the semilunar cartilage but with the 

extension of the infrapatellar pad of fat. It is 

obvious that when the femur forms the fixed arm of the 

lever, the tibia rotates outwards at the end of exten- 

sion along the curved portion of the inner femoral 

condyle ", a movement which Freiberg et alia have 

shown to cause impingement of the inner tubercle of 

the tibial spine on the lateral surface of the medial 

femoral condyle. 

Roesner believed that this involuntary external 

rotation of the tibia on the fixed femur might in some 

cases be in excess of the normal limits and cause the 

tibial spine to impinge on the medial condyle and 

cause a subchondral impression fracture which might 

heal up or go on to nonunion, giving the appearance of 

osteochondritis dissecans. 

The three theories described in this section all 

believe the tibial spine to be primarily at fault and 

from this Point of view it is interesting to survey 

the X -ray findings in my series of thirty cases. Out 
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of these thirty cases eight involved joints other than 

the knee, leaving twenty -two knee cases in nine of 

which, owing to the lapse of time, the X -rays were no 

longer available, leaving a total of 13 cases. In 

seven of them there was an abnormal development of the 

tibial spine, equivalent to 54 %. 

Richardo(35) from the radiologist's point of view 

has shown in X -ray films that the great majority of 

cases of osteochondritis dissecans in the knee are 

associated with a large inner tubercle of the tibial 

spine but he has made no attempt to show in how far 

the percentage of osteochondritis cases with a hyper- 

trophied tibial spine differs from that shown in films 

of knee joints taken for other lesions or in other- 

wise normal joints. 

Figs. 56 & 57 show an interesting disparity in 

size between the medial tubercles of the tibial spine 

in the two knees. In the right knee there is a very 

large projection of bone and associated with it there 

is an area in the medial condyle which is rather more 

translucent than the rest of the bone. It was 

thought that this might be an easly focus but when I 

saw the patient a month later there was no further 

change in the condyle. He is still under observation, 

however, and further X -ray examination will be carried 
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out. Figs. 58 & 59 show a similar variation in the 

tibial spines with no associated change in the medial 

condyle. 

The great objection to these theories is of course 

the well known fact that, although most commonly found 

in the medial condyle of the femur, osteochondritis 

dissecans is found in other joints where a similar in- 

jury is manifestly impossible. If we are to recog- 

nise the condition as being the same in the different 

joints we must have an etiology which would serve to 

explain it in all the joints involved. 

(b) Trauma by violence transmitted by the 

Patel'a. The patella has been blamed, by a large 

number of authors, as the vehicle by which the frac- 

turing force reaches the articular surface and I do 

not propose to review all their papers in full detail 

but rather to select the more reasoned and more con- 

vincing and summarise their salient points. 

Hellstr8m(21) favours the occurrence of multiple 

minor traumata to the condyle through the patella when 

the joint is flexed and believes that the condition 

is an imcomplete fracture which finally becomes com- 

plete. He regards the disease as an occupational 

one in those who have to kneel for long periods. 
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Brackett 
(19) 

reported a case following on a single 

trauma to the knee joint in full flexion and also 

claimed that the disease occurred almost exclusively 

in those who require to work constantly on their 

knees. 

Littlejohn(36) who was apparently inclined to 

support the tibial spine as being the causal factor, 

reports that he was unable to make the spine impinge 

on the medial femoral condyle in articulated joints 

and, on repeating the experiments, was also unsucces- 

sful with non -articulated joints. He therefore 

sought another explanation of the trauma because he 

is firmly convinced that the lesion is a subchondral 

fracture. He says:- "As the epiphyseal nugget of 

bone reaches the perimeter of its growth, it forms on 

its surface a very thin layer of condensed bone, to 

which the articular cartilage is attached. The carti- 

lage is insensitive, and the underlying bone, devoid 

of pe riosteum, has a very meagre nerve supuly. Heavy 

falls on the knees are common in childhood, but by 

their configuration the articular surfaces of the con- 

dyles are protected by direct injury from without. 

The patella, on the other hand, gets many hard knocks 

and in semi -flexion, which might be called the posi- 

tion of falling, its medial facet rests accurately on 
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the very part of the medial condyle which is the 

source of 95% of the loose bodies in the knee joint. 

The force, transmitted through the patella and acting 

through the elastic cushion of the articular carti- 

lage, splits off from the underlying bone of the con- 

dyle a chip of bone. The elasticity of the carti- 

lage prevents it from splitting with the bone and so 

the subchondral fracture is born. Owing to the al- 

most complete lack of sensation in the region of the 

fracture there is little or no disability and by the 

time that the bruise on the front of the patella has 

disappeared the accident will be forgotten. It is 

obvious that occasionally the lateral condyle or the 

patella itself may Suffer the fracture so that a corm -. 

mon explanation is offered for all cases occurring in 

the knee joint. In the elbow he believes that the 

head of the radius impinges on the capitulum of the 

humerus and states that the cause is the exposure to 

rough and tumble games when the epiphyses are not 

strong enough." 

In an excellent paper he goes on to consider why 

the fracture does not heal and admits that it may heal 

in a considerable number of cases. He explains non- 

union because of the constant rocking of the fragment; 

in its bed and the proliferation of a fibro- cartila- 
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ginous layer over the contiguous surfaces of the 

loose body and the cavity in the bone. In support 

of his theory that the movement of the fragment is 

the cause of the non -union he presents the X -rays of 

three cases showing definite healing obtained by pre - 

venting the lesion in the condyle from strain throug% 

the wearing of a knee cage to limit extension to 150° 

Littlejohn collaborated with vVood Jones in an 

attempt to produce sub - chondral fractures experimen- 

tally and they carried out experiments on the femora 

of adults, children and calves. In the adult bone 

they found that subchondral fracture was most unlikely 

to occur because the articular cartilage lacked 

resilience but they produced such injuries in young 

bones by pressure in a vice. Even although definite 

fractures were produced there was apparently no solu- 

tion of the articular cartilage. They found it much 

harder to produce a fracture by impact through the 

Patella and were only successful in one case follow- 

ing a blow on the patella and the lesion was situated 

in the medial condyle of the femur. 

He goes on to postulate the theory that all the 

osteochondrites are of similar origin due to the fact 

that each bone is liable to subchondral fracture at a 

definite age priod, depending on the size of the 
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epiphyseal nugget relative to the whole mass of the 

epiphysis. 

;Chile this is a most excellent paper and at first 

sight a most convincing argument, when one comes to 

consider it in full detail one is immediately struck 

by the fact that the subchondral fracture could only 

be produced with any degree of certainty by great 

violence through compression of the femoral condyles 

in a vice. That it was only possible to produce a 

subchondral fracture once by a blow on the patella 

and that case was a very indefinite one is a very grave 

objection to Littlejohn's it hardly con- 

ceivable that a child could sustain a sufficiently 

heavy fall without suffering from a definite injury 

which would make a history of injury obtainable in 

every case. 

Burckhardt(37)(38) and Schmidt(39)(40)(41) in a 

series of papers have placed the onus on the patella 

and believe that the action of the quadriceps muscle 

is sufficient to cause injury to the femoral condyle 

through the patella when the knee is flexed and inter- 

nally rotated. In view of Littlejohn's more recent 

work and the great force required to produce a subchon- 

dral fracture as shown by him, it is improbable that 

muscular action could cause such an injury. 


