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Multiple exostosis (the diaphysial aclasis ot 

Sir Arthur Keith) does not seem especially rare 
in Indians, but it appears that in all the London 
museums of pathology there is only one skeleton 
which illustrates this condition. Our attention 
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was first closely drawn to the disease by the ad- 
mission into King George's Hospital of the 
patient whose history follows as Case 7. This 
patient died in hospital and we were fortunate in 
being able to obtain his skeleton for our museum. 
Plate I, fig. 1 shows the patient in life, Plate 
I, fig. 2 shows an X-ray photograph of his 
skeleton taken during life, and Plate I, fig. 3 
his actual bones. A summary of what is known 
of the pathology of his condition follows the 
case description. Cases 1, 2, 3 and 4 are from 
a remarkable family of whom 9 were reported to 
be affected amongst 27 members. Case 5 was 
an old woman and case 6 a female child both 
without known family history. 

Case Aro. 7.?The patient was a Hindu male 
of about 28 years, a Sadhu by caste and a non- 
vegetarian. He was admitted on 9th December, 
1926, into King George's Hospital, L,ucknow, 
for joint pains producing difficulty of movement 
during the past 2 months, also for breathless- 

ness, cough and slight fever for 6 months. He 
died in hospital on 12th January, 1927. 

History.?His history was unreliable. He 
stated that the joints of the lower limbs and the 
right wrist had become swollen and painful 
after a dysentery attack two months previously. 
Before that he could walk and run like other 
men. He said he had had a penile sore and a 

penile discharge six months ago, that his father 
had had syphilis and that both parents died of 

cholera. He stated that he had not noticed the 

bony enlargements round his joints. None of 
his near relations had bony projections round 

these joints. He lived in Bilaspur until he was 
12 years of age, in Ajudhia until he was 14, and 
in Hard war until he was 21. None of these are 
endemic goitrous areas. He had never had a 

goitre. 
Condition on Admission.?Patient was thin 

and weak, weight 83 lbs. Height 5 ft. 3 inches. 
Chest (nipple level) 30 inches. Abdomen (um- 
bilicus) 26 inches. 
Locomotor System.?On examination the 

curious bony projections round both knee joints 
and ankle joints attracted immediate attention 
(see photo. 1). These projections gave the 
region of the knee joints an elongated appear- 
ance, and an apparent shortening and lateral 
curvature to both tibiae. On closer examina- 
tion, irregular projections from the upper and 
lower extremities of the tibia, fibula and femur 
on both sides could be made out, but the main 
enlargements were round the knee joints, that 
is, at the region of maximum growth of the leg 
bones. One projection, on each side, in the 
region of the adductor tubercle was especially 
marked. In the upper arm the expansion of 
the bony extremities was less but was again at 
the ends where growth was greatest, i.e., at the 
shoulder and wrist joints. The carpal, tarsal, 
metacarpal, metatarsal and phalangeal bones 
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were in the main unaffected, but one or two 

bony nodules could be felt at the base of the 

metacarpals and metatarsals. 
Ihe pelvis seemed unaffected except for an 

obvious nodular lipping along the outer margin 
of each iliac crest. In the shoulder girdle a 

similar nodular lipping existed along the ver- 

tebral border of the scapula and to a less degree 
Jong the scapular spine. The coracoid process 
was enlarged on both sides. The bony wall of 
the chest showed two marked changes. The left 
tenth rib was markedly expanded throughout its 

whole length, and there 
were nodules 

where the 

c?stal cartilages joined the bony 
ribs giving the 

appearance and feel of a rickety rosary. Ihe 

land and face bones were 
unaffected, so 

also 

^as the spine except 
that the posterior process 

of 

the 7th cervical and 1st dorsal 
vertebrae seemed 

Unduly prominent. 
None of these bony growths, 

of themselves, 

limited the joint movements 
but there was 

some 

slight swelling of the right 
ankle and to 

a more 

marked degree of the right wrist?which was 
considered to be of a totally independent nature 
either post dysenteric or possibly tuberculous. No 
urethral pus could be expressed and no gono- 
cocci were detected in the prostatic secretion. 
An average of several total blood counts worked 
out at 8,080 white cells per c.mm. with a differ- 
ential count of 65 per cent, polymorphonuclears, 
32 per cent, lymphocytes, 2 per cent, large mono- 
nuclear, and 1 per cent, eosinophile cells. 

Respiratory System.?Both lungs showed signs 
of diffuse broncho-pneumonia, and tubercle bacilli 

were present in the sputum. There were no dull 
areas. The temperature showed an evening rise 
to 99? or 100?. On only one occasion did it rise 

beyond, to 102?. 

Alimentary System.?Normal, except that the 
spleen was enlarged to four fingers below the 
costal margin, and was very hard in consistence. 
The enlargement was probably malarial though 
no parasites were found in the peripheral cir- 
culation. 
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Circulatory, Nervous and Endocrine Systems. 
?Showed no marked abnormality. He complain- 
ed of night-blindness for past two months but 
no eye lesion could be detected by Dr. Acharya, 
Professor of Ophthalmology. The conjunctivae 
of both eyes were reflected 011 to the eyeball 

from the lower lids and showed a very definite 
black pigmentary deposit, which was also present 
on the left upper and left lower gum margins 
as far as the middle line. There was no explan- 
ation of this pigmentation.' No silver prepara- 
tion had been used locally to the eye or inter- 

nally. The thyroid showed no alteration 
in size. There were no signs of hyper or 

hypothyroidism. 
Genito-Urinary System.?The urine was nor- 

mal. The blood serum was positive to the 

Wassermann reaction, completely deviating 3 
and 5 (but not 8) minimum hemolytic doses of 
complement. 
Progress.?The treatment adopted was for 

tuberculosis and syphilis, but the patient rapidly 
went downhill and died after some 5 weeks in 

hospital. 
Post-mortem.?Within two hours of death. 
Alimentary System.?Nothing abnormal, except 

that the mesenteric glands were slightly enlarged 
and bright red. Liver weighed 53 ozs. 

Excretory System.?Kidneys normal, each 

weighed 3.5 ozs. 

Circulatory System.?Heart (6 ozs), valves 
and aorta normal. 
Nervous System.?Normal. Brain weight 

42 ozs. 

M 

Nfl?&w: 
?? 

1W 

, 

m-y 

HMSHilM 

|j|vy.v. 
iWi 

Skiagram 3. Skiagram 3. 



Jan., 1929.] , 
DIAPHYSIAL ACLASIS: STOTT AND LALL. 13 

Respiratory System.?Right pleura adherent 
over the upper "lobe, left pleura adherent over the diaphragm. Right lung (12 ozs.) studded 
with tubercles. Left lung (14 ozs.) lower lobe studded with tubercles. Root glands en arae and caseous. 

^ ? , Hemopoietic System.?Spleen 20.5 ozs. grea ly enlarged and fibrotic. Capsule thickened. 
Endocrine Glands.?Pancreas 3 ozs. i ny f 

( 
>r 25 grams. Thymus?could not he traced. 

Suprarenals?right 3.55 grams, left 2.55 grams. 

Pituitary?0.5 grams. Pineal?0.2 grams. 
Tes 

tide?right 34 grams, left 
21 grams. 

Diagnosis and Notes.?The 
bony c 

typical of that formerly described 
exostosis or under the more m?der f1pfin:teiv 
" 

diaphysial aclasis." The condition ?^i^[ 
removed from the category of 

bony tu , 

is due to a growth disorder 
of cartilag , 

y 

the cancellous bone laid down betwee" , u d b" 
physis and epiphysis is imperfectly 
its lateral periosteal covering. 
The shafts of long bones grow 

by two dist 

processes. 
, ., A 

(1) New cancellous bone 
is 

at the shaft extremities in the diap J ." 

Achondroplasia results when this p 

defective. 
.. : 

(2) In the second or 
modelling process, 

s 

cancellous bone is absorbed and gradually con- 
verted into the compact shaft bone with its 

medullary cavity. In diaphysial aclasis all long 
bones exhibit one and the same defect, namely, 
arrest of the modelling process. Hence, in the 
several outgrowths of cancellous bone which arise, 
growth is vigorous and prolonged as this case 

well illustrates. 
This disease does not arise in membranous 

bones (e.g., in the face bones or skull vault), 
nor in bones formed in cartilage (e.g., the ster- 

num, vertebra, skull bones, carpal and tarsal 
bones?and epiphyses of long bones), but, only 
in situations where the two processes of mem- 
branous and cartilaginous bone formation come 
into juxtaposition and especially, as in this case, 
where the modelling growth is most marked 

(e.g., at the diaphysial growing ends of long 
bones at the growing margins of the ilium and 
scapula, especially its vertebral border, the costo- 
chondral junctions and at both ends of the 

clavicle). 
In the present case, X-rays show some abnor- 

mal periosteal deposit along the shaft of certain 
long bones. Bland Sutton states that the bones 
are often abnormally thick. The disease usually 
starts in childhood and ceases with skeletal 

growth?and the probability is that this is what 
occurred in this patient. The diaphysial ends of 
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the tibia and fibula are often fused as in this 
case. Also growth of the distal end of the ulna 
is deficient, whilst that at the distal end of the 
radius continues?whence the radius becomes 
" 

bent to form a bow," the ulna serving as a 

" 

stretched string." The proximal end of the 
radius is sometimes dislocated and the external 

epicondyle of the humerus detached. 
Case No. 1.?Syed Jawad, a Madrasi male, 

aged 18 years, complained of bony growths 
around his knee, wrist, and shoulder, present 
since birth. These growths cause him no trouble. 

They have never been painful nor tender. He 

cycles comfortably and well. The tumours 

gradually enlarged in proportion to his body 
growth and have not been growing lately. No 
venereal history. Lymph glands, thyroid and 

spleen normal. All systems normal. Height 
5 ft. 8 inches, chest at nipple level 30^- inches, 
weight 120 lbs. 

Position of Bony Outgrowths. 

(1) Around both knee joints especially at the 
lower ends of both femora with marked pro- 

Sk'agram 5. Skiagram 5. 
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jections 2^ inches above the joint. Also expan- 
sion of upper end of both tibia; and fibulae 

(see Skiagram 1). 
(2) At lower end of radius on the right side 

about 2 inches above the wrist (Skiagram 2 

shows both lateral and antero-posterior views). 
. (3) At the proximal end of left humerus, 

just below its head (Skiagram 3). 

(4) The lower half of the left border 
of the 

scapula shows marked thickening. 
(5) The costo-chondral junction of the left 

sixth rib shows marked thickening, also less 

thickening at the right third costo-chondral junc- 
tion. 

The iliac crests, spine, skull and face bones, 
also the tarsal, metatarsal, carpal and metacarpal 
and phalangeal bones and phalanges appear free. 
So also are the ankle, hip and elbow joints. 

Skiagram 7. Skiagram 7. 
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Case No. 2.?Syed Husaid, brother of case 1. 
A school boy, aged 12. Duration of enlarge- 

ments, since birth. No inconvenience. 

Sites of Noted Enlargements. 
(1) Around both knee joints.?Lower ends of 

both femora are enlarged and bony projections 
also arise from them, mesially as well as lateral- 
ly, the latter being more prominent. The big- 
gest outgrowth is at the upper end of the right 
tibia, but both tibia and fibula are affected. 

(2) Above both wrist joints.?Especially on 

volar surface of radius one inch above joints. 
The lower end of left radius is also enlarged and 
the epiphysis is deformed (see Skiagram 5). 

(3) Below head of left humerus.?A small 
nodular growth. 

(4) Sterno-costal junctions of 5th and 

6th ribs.?Small bony nodules. 
Case No. 3.?Sister of Case 1, aged 28. 
Unmarried. We were ourselves unable to see 

this case and Case 4 owing to purdah. They 
were, however, examined by a lady student. 

Position of Outgrowths. 
(1) Dorsal surface of left radius, three 

inches above wrist. 

(2) Seventh right rib, external surface, 
almond size, three inches from sternum. 

(3) Right clavicle anterior surface, two inches 
from sternal end. 
Case No. 4.?Sister of case 1, aged 14. 

Position of Outgrowths. 
(1) Dorsal surface of right radius, two inches 

above wrist, small. 
(2) Left clavicle anterior surface, two inches 

from sternal end. 

Family History of Above Four Cases. 
There is a marked family history connecting 

the above two brothers and two sisters with 
their near relations. The brothers are two 

of 16 children, six of whom are known to be 
diseased. Of nine brothers four were affected 
and of seven sisters two were affected. There 
was one mother of these 16 children and both she 
and her family were healthy. Both the father and 
the grandfather of these children were affected. 

1|V] 2? 32 42 

1? 2[d" ] 3$ 4$ 5 a" 6? 7[!^ ] 
(4 sons; (No issue.) (One son normal) (No issue.) (No issue.) (2 sons 

1 daughter 1 daughter 
all normal). all healthy. 

1 I i i T~i ! ' i 1 1 i i 1 1 i , 

lf 2J 3J in [of] o-76[^] 7Jf/] 8J ~-9? 10^ 11 ? 12? 13d> 14<^ l5^ 16[ d" ] 
33 32 30 29 28 _7 }rears. 26 2o 24 dead. dead. 18 vears. 17 14 Syed 

years.years.years.years.years. (lson; years.years, years, dead. Syed years, years. Husain 

2i,duUguuer? -Tawad ' II 
all healthy) (Case I above). 

above). 
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In the father's family there were 
seven children, 

three males of whom two were 
affected, and four 

females none of whom were 
affected. There is 

no history of any other relations 
suffering from 

this trouble. The family state that 
a distant an- 

cestor on his death-bed said that 
bony outgrowths 

would be a future characteristic of his 
family, 

and that this would be transmitted 
through his 

sons. The family tree is given on the previous 

Page; diseased members 
are shown in squares. 

Children Nos. 13 (Case 1), 16 (Case 2), 5 

(Case 3) and 15 (Case 4) have 
already been 

described. There remain children 
6 and 7. Child 

6 is said to have bony outgrowths 
round both 

knees bigger even than those 
of case 1, but he 

can cycle without trouble. 
Child 7 has also big 

outgrowths round the knees. 
Possibly some of 

the children described as healthy 
have small out- 

growths which would not be 
missed on medical 

and X-ray examination. 
Case No. 5.?An old woman 

of 55 years, who 

came to hospital for gynecological trouble. 

Large bony growths round both knee joints 

were noted (Skiagrams 6 and 7). 

Case No. 6.?Sadika, a Mohammedan 
female 

child of 8 years, with 
hard lumps noticed 

at the 

age of one year on the 
left wrist and at 

the age 

of 7 round both knees. The wrist swelling 
was 

attributed to a fracture. All swellings have 

slowly increased in size but 
cause no discomfort. 

The patient is anaemic and thin 
but not emaciated. 

Height 2 ft. 11 inches. Weight 37 lbs. No 

evidence of congenital syphilis. 

Family history.?Showed no similar 
condition 

amongst its members. Father and mother 
alive 

and healthy. Two brothers and 
one step brother, 

all healthy. 

Position of Bony Lwnps (Locomotor 
System). 

!? Shoulder joints?upper 
ends of humerus 

0n both sides are considerably thickened. 

2. Left scapula?small nodule on vertebral 

border, just below spine. 

3. Both clavicles?showed small nodules at 

acromial ends. 

4. Ulbow joints?small nodules on right 

olecranon process. 

5. Wrist joint?big projection 
left radius 

small ones of the right radius 
and both tibiae. 

(See Skiagram 9). 
6. Hip joint?right great 

trochanter slight- 

ly thickened. 

7. Hip bone?small nodules on both iliac 

crests. 

8. Knee joints?bony thickening 
on all sides 

hoth joints (Skiagram 8). 

9. Ankle joints?some nodules both sides. 

10. Hands and feet?normal. 

11. Ribs?small nodules about one inch from 
costo-chondral junction on 5, 6, 7, 8, and 10th 
left ribs and on 4, 5, and 6th right ribs. 

12. Sternum, vertebra, skull and face, bones? 
unaffected. 

No abnormality was found in the respiratory, 
circulatory, alimentary, nervous, endocrine or 

urogenital systems. 
/ ' ? 
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