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Introduction.

*

. 'The assessment of activity of tuberculous lesions of bones and joints is at
present a’ matter of combining general impressions with X-ray findings, and the
" experience of previous similar lesions, as to the time of immobilisation necessary.
The red-cell sedimentation rate, which is generally, and very usefully, employed
in pulmonary tuberculosis, does not give an equally useful indication as to the
activity, or otherwise, of bone or joint lesions. The writer carried out routine
blood ‘sedimentation tests in adults and children suffering from bone or joint
tuberculosis, who had been under treatment for varying periods. The results were
found in many cases to be at complete variance with the clinical signs and, in the
few cases which were followed up, sufficient variation was found to indicate that
the test was not sufficiently reliable to form an indication as to the degree of
healing present. N

] Temperature records and even fairly free exercise and weight bearing have
~ also proved unreliable, in many cases, and the question of when one may con-
- sider that a tuberculous lesion of bone is sufficiently quiescent to allow freedom
. from immobilisation, or to permit of the operative interference, which is some-
~ times necessary to obtain a good functional result, is one which is at present
- extremely difficult to answer with any degree of assurance. A clinical test which

~ would bear a similar relation to bone and joint tuberculosis, as that of red-cell -

sedimentation to pulmonary tuberculosis, would be invaluable.

The attention of the writer was drawn to the work which had been carried
out in the estimation of plasma phosphatase, especially in cases of generalized
bone disease (osteitis fibrosa and osteitis deformans). These pathological con-
ditions are accompanied by variations in the amount of enzyme phosphatase in
the blood plasma, and the suggestion was made that estimations of plasma

phosphatase should be carried out in the case of children suffering from

- tubercudosis of bones and joints, and under treatment at the Manchester
- Sanatorium, Abergele, North Wales. It would obviously be of value if any
connection could be established between any variations in the plasma phos-
pi_ladtfse and the clinical and radiological evidence of activity, extent and duration
of disease.

One might reasonably expect that, in cases where destruction of bone had
taken place by absorption, an increase in the plasma phosphatase, parallel to that
found in the generalized diseases investigated, would be found and, although
the variations might be much less with localized lesions, the 400 to 1000%
increase found in generalized disease seemed to promise 2 margin, within the
limits of which, sufficient variation might be found to justify investigation.
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“The following work was therefore undertaken to ascertain whether variations
from the normal plasma phosphatase were found in tuberculosis of bone, and
whether such variations bore a sufficiently close relation to activity, extent, and
duration of disease as to warrant the use of the estimation as a test of quiescence
of such lesions. '

In the course of the description of the work it will frequently be necessary
to refer to the findings of H. D. Kay who did much investigation of the
phosphatase content of the plasma, and whose method of estimation has been
used in the present series. In a personal communication he states ““. . . T am glad
to know .that you are investigating the plasma phosphatase in tuberculosis. So
far as I know, no systematic work has been done on this point up to the
present. . .”




Plasma Phosphatase in Tuberculosis of Bone
in Children. '

The phosphatase of the blood—the enzyme which is found to hydrolyze
phosphoric esters such as glycerophosphate, hexophosphate, etc.—has been
studied increasingly during the past few years. The earliest work indicated only
that plasma had the property of slow hydrolysis of phosphoric esters contained
in the red cells (1). Early work had been directed toward the location and
estimation of phosphatases in various tissues, and Robison’s work (2) as Hunter
states (3), seemed to show that osteoblasts and hypertrophic cartilage cells
secrete a very active phosphatase which, by hydrolyzing the phosphoric esters of-
the blood, brings about a local increase in the concentration of phosphate ions,
and, the solubility product of tertiary calcium phosphate being exceeded,
deposition of this salt takes place in the ossifying zone. This work suggested
that the enzyme concerned had a definite role in bone physiology and particularly
ifnuthe process of ossification, and Hunter (3) summarises the evidence as
ollows :—

(1) “ Phosphatase is present in growing bone in greatest amount in those
. areag in which deposition of calcium phosphate is taking place most
rapidly.

(2) “It can be demonstrated, in vitro, that a growing bone split longitudin-
ally is still capable of the deposition of calcium phosphate from a
solution of a soluble calcium phosphoric ester salt, such as calcium
hexosemonophosphate or calcium glycerophosphate, and that deposition

~occurs mainly in the cells in the zone of provisional calcification.

(3) “ Phosphatase appears in cartilage simultaneously with the appearance
of centres of ossification.

7'(4‘ “'There is no phosphatase in cartilage which is not ossifying.

(5) *“'There is a substrate for the enzyme present in the red cells, and also_
m circulating plasma. :

(6) “ {1{1 }?j.’rtain generalized diseases of bone the plasma phosphatase is
igh,

) This last observation refers to his own work which confirmed and extended
the work of. H. D. Kay (Department of Biochemistry, Toronto University) (4)
who in 1926 evolved a principle for the estimation of tissue phosphatase, and
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then turned his attention to the possibility of estimating the amount of phos-
phatase in the blood plasma (or possibly more correctly the activity of the
phosphatase in blood plasma) (5). He found that the quantity of the enzyme in
normal plasma was relatively small and that the pH suitable for comparison
of the relative activity of two enzymes was not that of normal plasma.-

Using a method which, he later confessed, was tedious, involving a pH
correction and incubation of tubes for 48 hours, he was able to show that lesions
of the bones such as osteitis deformans and osteitis fibrosa, which involved a
large portion of the skeleton, were accompanied by a very definite rise in the
plasma phosphatase. :

This finding, as Kay suggests, tended to confirm Robison’s hypothesis that
the phosphatase present in bone is one of the essential factors in ossification and
in the maintenance of bone, as the diseases named, demonstrating a widespread
disturbance of bone metabolism, showed also a marked increase in the phos-
phatase activity of the blood plasma. Kay originally made no speeulation as to
the exact significance of his findings with regard to the pathology of bone
absorption or overgrowth, but suggested that the work should be extended to
examinations of other diseases, i man and animals, associated with bony
changes, in an effort to obtain information along these lines. ;

He later (6) stated, after reviewing the evidence in favour of the importance
of phosphatase in bone physiology, in almost exactly the same words as those
used by Hunter, and previously quoted, that the result of his work tended to
confirm the opinion that, to- understand the biochemistry of bone formation,
maintenance, and pathology, emphasis should be laid as much on the metabolism
of phosphoric acid as on that of calcium.

In the same paper he discussed the question of whether the increased
phosphatase in the plasma in bone disease was a cause or an effect. The evidence
tended to show that it was an effect, direct or indirect, and he speculated that-the
enzyme might leak out at more than normal rate on account of a compensatory
increase of production, or that a mechanical squeezing out of cell contents might
take place in crushed or bent bones. -

He gave a few figures showing that it was not possible to prove that the
plasma enzyme actually hydrolysed all or part of the circulating substrate for
the bone enzyme before it reaches the bone, and that it could not therefore be
established as a cause of the disease by virtue of such an :z::;ion. ' '

(193%))Shau refer later to the method and findings described in this Work of Kay .



Method of Estimation.

The original method of plasma phosphatase estimation described by
Kay (5) in 1929 was, as I have stated, lengthy and required a pH estimation.
In this. method he expressed the enzyme activity as the number of milligrammes
of P liberated as inorganic phosphate from excess of Sodium 8 glycerophosphate
in 48 hours at 38° C.-and at pH 76 by 1 c.c. of plasma. Under these conditiens
the normal adult plasma gave a content or activity of 0-124 units (average).

In 1932 (7) Kay published the following method which has various
advantages over the older method. Less blood is required (2 c.c. plasma as
compared with 5 c.c.), and this naturally an important consideration when it is
intended to obtain blood from young children. The time of estimation is consider- -
ably decreased as by this method the incubation of .the filtrates is cut down to
3 hours, and the total time occupied need not be more than 5—6 hours, during a
considerable part of which other work can be undertaken. The omission of a
pH estimation does away with the need for a comparator or solutions.

This method has therefore recommended itself to me as being more possible
as a routine test, and more feasible in the opportunities available to a Resident
in'a busy hospital.

(a) Solutions required.

(O Standard substrate.

- 'This comprises (a) 1 part of 2:5% sodium 8 glyceropliosphate with (b)
5 parts of glycine buffer solution. :
These solutions were obtained from Messrs. Boots Pure Drug Co. and
prescribed as follows :— .

(a) Sodium B glycerophosphate 2:5 gm. of pure crystals dissolved in
- 100 c.c. distilled water. : -

(b) Glycine pure 6:06 gm. with 468 gm. pure sodium chloride dissolved-
. 1n 328 c.c. of N/10 sodium hydroxide, and the solution made up to
1 litre with distilled water. e

(2) Trichloroacetic acid 15%.

(3) Molybdic acid mixture made ﬁp as follows :—

1 part 10/N H,SO, is mixed with 2 parts of distilled water, an;i
1 part 7:5% Na,MoO, is added.
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(4) Stannous chloride solution made by diluting 4 cc. of 40% SnCl,
(concentrated HCl solution) in 100 c.c. distilled water just before using.
This solution is not to be relied upon for more than one day.

(5) Standard Phosphate solution, 1 c.c. to contain O'1 mgm. P. Prescribed
thus :—

Pure dry KH,PO,, 0-439 gm., dissolved in distilled water and made
up to 1 litre.

From this solution further dilutions are made, viz. :—

(2) 1 c.c. standard solution diluted to 50 c.c.:
5 c.c. contain 001 mgm. P.

(b) 2 c.c. standard solution diluted to 50 c.c.:
5 c.c. contain 002 mgm. P.

(c) 3 c.c. standard solution diluted to 50 c.c.:
5 c.c. cofitain 003 mgm. P.

(6) 15% Potassium Oxalate Solution.

(7) 09% Sodium Chioride Solution.

The solutions of B glycerophosphate and the standard substrate were kept in
a refrigerator as recommended by Kay. The glycine buffer solution and phosphate.
standard solution kept well in the laboratory with a little added chloroform.
The molybdic acid mixture, and its constituent solutions, kept well at room
temperature, The 40% SnCl; in concentrated HCI kept well.

A supply of small tubes fitting the laboratory centrifuge is necessary, and
a plentiful supply of test tubes of more than 10 c.c. capacity is also necessary.
For filtration, 7 cm. Whatman No. 30 (phosphate free) filter papers are used.
Pipettes of 0'5 c.c,, 1 c.c,, 2 c.c., and 5 c.c. capacity are necessary, and as accurate
measurement is essential, all except the 5 c.c. pipettes should be of the Ostwald
pattern.

A water-bath at 38° C. is necessary, and a colorimeter is required for .
estimation of P in filtrates against the standards of known P content.

(b) Procedure.

5 c.c. of blood are withdrawn and put into a centrifuge tube with 2 drops of
15% potassium oxalate solution. The oxalate must be kept at a minimum as the
colorimetric estimation is affected by larger quantities of oxalate in solution.
The blood is centrifuged at about 3000 r.p.m. for 10 minutes, and the plasma
is withdrawn carefully to avoid contamination with white cells. This is necessary
as the leucocytes contain phosphatase enzyme, and it may be advisable to filter
the plasma withdrawn through a small plug of cotton wool.
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"Exactly 2 c.c. of plasma is diluted with 2 c.c. of 09% NaCl and 05 c.c. of
this mixture is placed in each of four clean test tubes.

‘ o each of these test tubes 5 c.c. of substrate standard is added (solution (1)
and the contents mixed. T'wo of these tubes are stoppered, with clean rubber
stoppers, and placed in the water-bath at 38° C. )

To the other two tubes 2 c.c. of 15% trichloroacetic acid is added at once
and the contents mixed. The tubes are allowed to stand for 10 minutes and the
contents are then filtered through two filter papers. These filtrates are the “ zero
filtrates ” and are later used to estimate the amount of enzyme activity in the
incubated tubes.

After 3 hours the incubated tubes are removed from the water-bath and
cooled rapidly under the cold water tap. To each tube trichloroacetic acid is
added, as before, and the resulting precipitate filtered.

Four filtrates are thus obtained, two of which have been incubated. From
each of these exactly 5 c.c. should be measured into a clean labelled test tube.
Two tubes will be labelled “ Zero filtrates,” and two  Incubation filirates.”

__ The necessary amount of filtrate is often difficult to obtain and practice
will show the necessity for -accurate measurement of solutions throughout the
estimation.

Two tubes of 5 c.c. standard phosphate dilutions (a) and (b) are made up
and the tubes suitably labelled. ‘

B Tq the six tubes 4 c.c. of molybdic acid solution (solution 3) is added and
then 1 c.c. SnCl; solution (solution 4). While this latter is being added it is
necessary to stir and, as the final volume in each of the tubes should be kept
within the limits of 1001 c.c., it is necessary to use a clean dry rod to which
drops will not adhere. '

. A deep blue colour develops in all six tubes and, after 3 minufes; the colour
in the filtrate tubes should be read against the standard phosphate tube which is
- nearer in colour to them. '

(c) Colorimeter readings and calculation.

The amount of P in the unknowns (filtrate) is calculated by the colorimetric
formula , ' oL

Depth of standard in millimetres

- : X concentration of standard in mgm. er c.c.
- Depth ofnnknown in millimetres ‘ s P

.This repfesents the amount of P in mgms. in 5 c.c. of the ﬁltrates.
9 o



A duplicate result is available for both zero and incubation filtrates. (The
duplicate determinations should agree within 3 per cent.).

The average P content of the two “ Zero ” tubes is subtracted from that of
the “Incubation” tubes and the result represents the amount of inorganic
phosphate liberated in 5 c.c. filtrate under incubation conditions. Previous to
filtration the volume of the solutions was 7-5 c.c. (0:25 c.c. plasma, 0-25 c.c. NaCl,
S c.c. substrate, and 2 c.c. trichloroacetic aci;i), so that the amount of P liberated

during hydrolysis by 0-25 c.c. of plasma is (—5~ X thé result of the subtraction of

the zero tube content from the incubation tube content).
.. 100 c.c. plasma would liberate 400 times the above subtraction.

The phosphatase content of the plaéma is defined as the number of mgm. P
which would be liberated by 100 c.c. of the plasma.

The average normal figure found by Kay was 6:06 new units of phosphatase
so that comparisons may be made with results obtained by the old method if these
results are multiplied by 50. (Old normal average 0-124).

In the method described the use of a strong buffer solution, in the quantity
described, should be capable of maintaining the pH of the reaction mixture at
8-8 pH which is found to be close to the optimal pH for the phosphatase enzyme.
Kay claims that the glycine-NaCl-NaOH buffer attains this end. Bodansky (8)
described a method of the estimation of plasma phosphatase, in guinea pigs with
experimentally produced osteitis fibrosa. He states that he found Kay’s method
unsatisfactory and that he found that an M/10 solution of sodium diethylbar-

- biturate (veronal) acted as a more efficient buffer. His method is, in other
particulars, essentially similar to Kay’s but the hydrolysis of the glycerophosphate
is more rapid and incubation is carried out for 2 hours at 37° C. |

Modification of method of estimation.

H. D. Kay in his paper (7) states that, in the case of generalized bone
disease in which high plasma phosphatase is found, the original dilution of the
plasma is insufficient and that colours, too deep to read with accuracy, result in
the incubation tubes if the plasma is not further diluted.

He recommends that 1 c.c. of plasma diluted 1: 1 should be further diluted
by adding 4 c.c. (or even 9 c.c.) of 09 NaCl in such cases and that appropriate
allowance for the dilution should, of course, be made in calculation.

He also states, in the same connection, that the standard phosphate solution
(¢) of which 5 c.c. contain 003 mgms. P gives too deep colour for regular accurate
use, and that its use should be avoided by suitable dilution of the plasma which
should if possible, keep the “ hydrolysis ” figures between 001 and 0-025 mgm. P.

Experimental estimations were carried out before those considered in this
work and it was found that * incubation filtrates ” were obtained in many cases
which necessitated the use of Standard (c). To avoid this, and in case of still
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higher figures, a suitable dilution of the plasma was sought. The dilution 1:3
was found to be generally useful and to give suitable readings, and this dilution
was therefore used, along with the standard dilution, in the preparation of
“incubation filtrates.” The “ incubation filtrate ” tubes giving the colour nearest
to standard solution (b) were estimated and, if these were the tubes containing
plasma 1: 3, suitable correction was made to allow for the smaller amount of
~ plasma used. :

An example of an estimation is given:

S.M. Case No. 36.

(1) Blood 5 c.c. centrifuged with 2 drops Potassium Oxalate >Solu'tion for 10
minutes. : ’

(2) Plasma withdrawn carefully and filtered through cotton-wool.
(3) Exactly 2 c.c. plasmé diluted with 2 c.c. of 09% NaCl in test-tube.

4 ’{‘032) c.c. of this dilution in a tést-tube 2 c.c. 009% NaCl added (labelled

(5) To four test-tubes O-S c.c. of original dilution pipetted.
- (6) To two test-tubes 0'5 c.c. of 1: 3 dilution pipetted (labelled 1: 3 dilution).
“(7) 5 c.c. Standard Substrate added to all six tubes.

(8) Two *ur'ilabelled and two labelled tubes put into water-bath after careful
stoppering.

(9) To the other two tubes 2 c.c. 159% trichloroacetic acid added at once—mixed.

(10) In 10 minutes the contents of these tubes filtered carefully and resulting
tubes labelled Zero Filtrate (A). ' :

(11) After 3 hours from procedure (8) four tubes removed from water-bath and
cooled rapidly under the cold-water tap.

(12) 2 c.c. 15% trichloroacetic acid added to all four tubes. :
(13) After 10 minutes the contents of these four tubes filtered. . -

(14) Filtrates from unlabelled tubes labelled  Incubation Filtrate (A).’,’
(15) Fiﬁr§§es from labelled tubes labelled “Incubation Filtrate . (A)—1:3
dilution.” . .

(16) Two clean test-tubes labelled “Zero Filtrate ” and, into these, exactly 5 cec.
pipetted from tubes labelled ““ Zero Filtrate (A).” o
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(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

Two clean test-tubes labelled “ Incubation Filtrate” and, into these, 5 c.c.
pipetted from tubes labelled “ Incubation Filtrate (A).”

Two clean test-tubes labelled “ Incubation Filtrate 1: 3 dilution” and, into
these, 5 c.c. pipetted from tubes labelled “ Incubation Filtrate (A)—I1:3
dilution.”

5 c.c. of Standard solution (a) and 5 c.c. Standard solution (b) put into
appropriately labelled test-tubes. - '

To eight of the eight tubes, resulting from procedures 16, 17, 18 and 19, 4 c.c.
molybdic acid added.

To each of the eight tubes in turnt 1 c.c. of Stannous Chloride dilution
added, stirring being carried out by using a fresh, dry and clean glass
for each tube.

After 3 minutes colour developing in Filtrate tubes compared roughly with
standards (a) and (b)
‘“ Zero Filtrates” found to be both nearer to standard (a).

“Incubation Filtrates” (ordinary dilution) very close to standard (b).

‘“Incubation Filtrates 1: 3 dilution ” therefore discarded. -~
‘ Zero Filtrates ” and standard (a) read in colorimeter giving —
1st tube Depth of Standard =40 mm.
Depth of Unknown=—42'4 mm.
.". Amount of P in mgm. in 1st Zero tube = ;49-— X 01
_ G094
2nd tube Depth of Standard =40 mm,

Depth of Unknown=454 mm.

40
.". Amount of P in mgm. in 2nd Zero tube = —5——— X--01
454
= 0088
.". Average amount of P in 5 c.c. Zero Filtrate = -0091 mgm.

“ Incubation Filtrates ” and standard (b) read in colorimeter giving :—
1st tube Depth of Standard =20 mm.
Depth of Unknown=16-8 mm.
20
.". Amount of P in mgm. in 1st Incubation tube = —— X -02
168
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2nd tube Depth of Standard =20 mmni. S
Depth of Unknown=17-3 mm,

20
.". Amount of P in mgm. in 2nd Incubation tube = ——-——17 x 02
. 3
=-0231

.". Average amount of P in 5 c.c. Incubation Filtrate = ‘0234 mgm.

(25) Difference between Incubation and Zero Filtrates
is therefore ‘0234 — 0091 = -0143 mgm.

This represents the amount of inorganic phosphate liberated in 5 c.c. filtrate.
But the volume of the solutions before filtering was 7'5 c.c.

Therefore the amount of inorganic p7hosphate liberated by the
5
plasma used = T X 0143 mgm.

The amount of plasma used was 025 c.c.

75
.". 100 c.c. plasma would liberate —5—-— X 0143 X 4 XX 100

= 858 mgm.
.". Plasma Phosphatase = 86 units. ' :
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Plan of Investigation.

In his early work Kay found (6) that there was a definite variation in
plasma phosphatase according to age, and that the plasma of young normal
children contained definitely more phosphatase than the normal adult. He gives
the average of 8 normal children as 0-26 as against 0'15 for adults. In very young
ragbits (4—10 weeks) he found that the phosphatase content averaged about
0-62 units.

Such being the case, it is obviously necessary to endeavour to establish a
normal figure for one or two age-groups among children, and, for this purpose,
1 have used children under treatment for pulmonary or glandular tuberculosis,
carefully selecting such as were free from any stigmata or history of rickets,
evidence of hyperthyroidism, or glycosuria, and certainly free from any demon-
strable disease of bone.

These are compared with the results of estimations among children suffering
from definitely established tuberculosis of bone. These latter findings are classi-
fied under age-groups and also with regard to the extent of bone destruction
demonstrated radiologically, and as regards activity of disease estimated
radiologically and clinically.

Control Estimations.

In order to establish an average figure for the plasma phosphatase in
children not suffering from any demonstrable disease of bone, estimations were
" carried out on 33 children with results as shown in Table 1.
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TABLE 1.

Case Tuberculous condition for which Age Result of Plasma
Number, child was under treatment. Years. " Sex. Phosphatase estimation.
: (Units).

1 Pulmonary .....cccocveenans 15 M 64
2 Abdominal—glandular .... 11 M 59
3 Pulmonary .......ccceunnneen. 15 M 84
4 Pulmonary .....c....cceennes 13 M 66
5  Abdominal—glandular .... 9 M 38
6  Abdominal—intestinal ..... 10 M 69
7  Pulmonary ................... 12 F 79
8 Pulmonary and abdominal 5 M 102
9  Abdominal—glandular .... 5 M 90
10 Pulmonary ......cc..coevennns 5 F 13-4
11 Pulmonary .....ecc.eveeneenn. 5 F 99
12 Pulmonary .......... TR 5 F .92
13 Pulmonary .....cccceeernnnen. 14 F 53
14 Pulmonary ......cceeveeeeenns 9 F 10-8
15 Pulmonary .........coeennnen. 7 M 85
16  Abdominal—glandular .... 6 F 105
17 Pulmonary .........c.ou. 7 F 92
18  Pulmonary ..........c.cuneen 6 M 142
19  Abdominal—intestinal .... 6 F 7-6
20 Pulmonary ..........c.ocennen 8 M 95
21 Cervical—glandular ........ 8 M 66
22 Pulmonary ..........coeeenn. 8 F 83
23 Pulmonary ....c.cocveenennes 9 F 93
24 Pulmonary ....c.ccceceeeenne. 14 M 50
25 Pulmonary .....cccooeveeeenes 5 M 88
26 Cervical—glandular ....... 3 F 121
27 Pulmonary and abdominal 4 M 10'5
28  Abdominal—intestinal .... 5 F 98
29 Pulmonary ....c...ccoeuunnns 6 F 90
30  Abdominal—glandular .... 2 M 99
88  Cervical—glandular ....... 10 F 84
89  Abdominal—glandular .... 7 M 100
90  Abdominal—intestinal .. 11 F &1

The results, given in this table, give an average figure, for the children
tested, of 89 units. This figure is definitely higher than that given by Kay (7)
for normal adults (606), but is in keeping with the findings described in his
earlier work (6) where he found that the plasma phosphatase in young children

?fga)sigi%ggg ‘than that in adults. This finding was confirmed by Smith and Maizgl

_ Few very young children were available for the purpose of this work, but
the fact that the children of 7 years and under are in separate wards from those
above that age suggested a rough method of analysing the results.

The average figure for those of 7 years and under is 101,
15



The average figure for those over that age is 7-6.

Further analysis according to age groups cannot be made with any degree
of certainty on account of the small numbers under review, but it is worth noting
that the average result for the six children over 12 years who were tested is 66
showing an approach to the normal adult figure.

Sex.

Analysis of the results from the point of view of sex gives the following
results :—

~Average of all boys tested= &6
Average of all girls tested= 91
Average of boys under 8 years =102
Average of girls under 8 years=100
Average of boys over 8 years= 71
_Average of girls over 8 years= 83

These figures do not show a variation which would warrant any conclusion
as to a difference of plasma phosphatase content in the sexes.

Summary.

This table of results seems therefore to show that in children (free from
any demonstrable disease of bone) the plasma phosphatase should be about 89
but that in younger children the normal figure will be a little higher.

16



Plasma Phosphatase Estimation in Children Suffering
from Tuberculosis of Bones and Joints.

Figures having been established as normal plasma phosphatase content for
children free from any bone or joint lesions, estimations were carried out among
57 children under treatment for tuberculosis of bones and joints.

In view of the findings among normal children the results have been divided
into two age groups (a) 7 years and under

(b) over 7 years
and the results are given respectively in Tables 2 and 3.

It will be noticed that, in these tables, duplicate results are given in the great
majority of cases, estimations having been done at an interval of a few months
in as many cases as possible.

TABLE 2. Children under 7 years.

Case  Tuberculous condition Age Result of Plasma Phosphatase
No. under treatment. Years. Sex. estimations.
(Units).
31 Knee joint ............ 65 ... M 84 65
32 Vertebrae 7 .. F 92 ... 126
48 Vertebrae 4 . F 88 . 202
69 Hip joint 6 . M 62 .. 149
66 Hip joint 5 .. F 134 ... 116
71 Knee joint ............ 7 . M 98 —
65 Hip joint ............... 7 .. M 90 . 142
78 Vertebrae ............ 43 . M N 126 ... 102
72 Vertebrae and wrist. 6 . F ... 110 ... 108
73 Vertebrae .............. 3 .. F 102 . 102
75 Knee joint ............ 6 . F 91 .. 87
79 Hip joint .............. 4 .. M 136 ... 140
53 Hip joint .............. 2 A\ F 125 e 137
70 Vertebrae .............. 3 M 97 . 102
56 Vertebrae .............. 5 F 92 e 88
85 Hip joint .............. 3 F 162 . 241
74 Vertebrae .............. 3 M 108 ... 119
42 Hip joints (bilateral) 4 F 148 ... 169
& Hip joint .............. 2 F 101 . 126
59 Hip joint & vertebrae 5 M 126 ... 194

17



TABLE 3. Children over 7 years.

Case  Tuberculous condition Age Result of Plasma Phosphatase
No. under treatment, Years. Sex. estimations.

33 Hip joint 13 M .. 126 .. 140
34 Vertebrae ..... 14 M 50 83
35 Vertebrae 15 . M .. 120 . 228
36 Hip joint 12 M 70 86
37 Hip joint ...cccevveenen. 14 M 73 89

38 Vertebrae .............. 11 . M . 68 e 122
39 Hip joint ..ocoeereeeenes 10 M .. 108 .. 130
40 Hip joint .c.cvuvnnennts 11 F .. 114 92
41 Vertebrae .............. 16 M 100 e 83
43 Vertebrae .............. 8 M 16:0 ... 219
44  Hip joint .ooovirnnnn. 13 M 91 88
45 Vertebrae .............. 14 T 136 . 74
46 Vertebrae .............. 10 M 120 .. 114
47  Multiple bones (non-

tuberc.) ....coeenl. 14 F 53 —_
49 Hip joint ...ccoevrenneen 10 M 16 o 122
50 Vertebrae .............. 10 F 7-8 —
51 Vertebrae . e 12 F 122 . 139
52 Vertebrae .............. 12 M 102 ... 100
54 Knee joint ............ 10 M 88 7-3
55 Vertebrae .............. 12 M 50 v 79
57 Hip joint .....ocuvnee.n 9 F 93 .. 116
58 Vertebrae .............. 13 F 14- 88
60 Hip joint ....c.eceenes 73 F 154 96
61 Vertebrae .............. 13 M 99 91
62 Knee joint ............ 8 M 81 —
63 Hip joint ....ccooenereen 10 F 78 64
64 Hip joint ............... 10 M 116 .. 128
67 Hip joint .....o.eveueees 12 M 70 —
68 Vertebrae .............. 8 F 93 80
76 Vertebrae & hip joint 11 F 86 90
77 Knee joint ............ 9 F 81 _
80 Ribs and sternum... 12 M 79 93
81 Knee joint ............ 12 F 81 _
83 Hip joint ..., 13 F 91 —
84 Hip joint ..... 9 F 64 92
8 Hip joint ....c..coenees 13 F 99 —
87 XKnee joint ............. 12 F 63 —

From Table 2 it is found that the average figure for all estimations in this
group is 120. '

From Table 3 it is found that the average figure for all estimations in this
group is 9:8.
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In order to make any assessment of the value of the estimation of Plasma
Phosphatase as an indication of the state of a bone lesion, it is obviously necessary
to take into account the various factors which might influence the result.

Such factors appear to me to be :—
(a) Age.

(b) Character of lesion as regards decalcification, absorption, or sclerosis as
evidenced radiologically. '

(c) Activity of lesion as evidenced clinically.
(d) Extent of lesion as evidenced radiologically.

(e) Duration of lesion.

In studying the factors mentioned, the state of the lesion at the time of
the first estimation and the result obtained at that time have been considered.
The second estimations carried out in many cases will, I think, be more
properly investigated later in an effort to discover whether any change of the
clinical state has been accompanied by a variation in the plasma phosphatase.

For each factor considered I have used tables giving results, in association
with case numbers, subdivided, in each case, in relation to the factor involved.
By means of these tables it is possible to arrive at general impressions of varia-
tions dependent upon age and other factors and, if necessary, to study individual
estimations and cases.

(a) Age.

The variation in plasma phosphatase in normal children according to age
has already been discussed and, by dividing the results obtained in cases of bone
and joint tuberculosis into two age groups, as is done in Tables 2 and 3, a
convenient comparison can be made. It will be noticed that an apparently pro-
portionate variation between the age groups is found in the normal and in the
bone and joint estimations. The fact of the existence of a bone or joint lesion
does not appear to have altered the proportion between the results in the
respective groups. This being so, it does not appear to be worth while to
analyse further the results in the age groups.

It has already been noted that Hunter (3) concluded that,
(a) There is no phosphatase in cartilage which is not ossifying.

(b) Phosphatase appears in cartilage simultaneously with the centres of
ossification.

un de'zl-‘h7e finding that the plasma phosphatase is high in normal children in the

years group is interesting, as supporting Kay’s hypothesis (6) that the
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increased plasma phosphatase noted in generalized bone diseases might be an
effect, due to compensatory increase of production, as in such children the centres
of ossification, although numerically less than in later childhood or adolescence,
are particularly active. This hypothesis is, of course, further supported by the
finding that even a comparatively small lesion leads to a further increase in the
plasma phosphatase.

It is also interesting to note, in view of the findings in the age group 7—16
years, that, during that period, no new centres of ossification appear in the
skeleton apart from four small centres for the xyphoid, olecranon process of
ulna, lesser trochanter of femur, and lesser multangular bone of wrist.

As two definite figures have been obtained as normal, according to age, 1
have, in investigating clinical factors, made separate summaries of the findings
in each age group.

(b) Character of Lesion.

Subdivisions in this section.have been made bearing in mind the role of
Phosphatase in the process of deposition of calcium.

(1) In the first group, cases are considered where, radiologically and
clinically, it is apparent that disease is actively destructive, and that no evident
repair is taking place.

(2) The second group is a small one in which cases have been considered
where, in comparison with previous radiograms, there is no progression of
destruction, but in which there is also no evidence of repair or sclerosis.

(3) In this group the larger number of cases are included which show
varying degrees of recalcification as evidenced by sclerosis and increasing density
of the X-ray shadows. One or two cases show very definite and advanced
calcification 1n abscess, with much less sclerosis of bone, and such cases are
included in this section but may require to be studied later apart from the
other cases in the group.

(4) Cases showing advanced sclerosis with return to normal or exaggerated
bone texture are detailed in this group.

(5) The remainder are those in which no alteration of bony texture,
sufficiently gross to cause alteration in radiographic shadows, has taken place,
e.g., cases of purely synovial tuberculosis showing no radiological evidence of
associated bony changes.
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TABLE 4. Character of Lesion.

1 2 3 4 - 5 -
Decalcification Absorption ceased. Recalcification Scherosis No gross
progressing. No recalcification. commenced. advanced. : bony change.
Case  Result Case Result  Case Result Case Result = Case  Result
No. (Units). No. (Units). No. (Units). No. (Units). No. (Units).
42 148 ... 31 84 ... 34 50 ... 32 92 .. 54 88
43 160 ... 36 70 ... 40 114 .. 33 126 .. 62 81
44 91 ... 38 68 ... 48 88 ... 35 120 .. 77 81
46 120 ... 39 108 .. 49 163 .. 37 73 ... 80 79
50 78 .. 51 122 .. 52 102 .. 41 100 .. 8 63
53 125 ... 60 154 ... 55 50 ... 45 136 ...
5 126 .. 64 116 .. 56 92 ... 47 53
65 90 ... 68 93 ... 57 93 .. 61 99
66 134 ... 72 110 58 144 ... 67 70
69 62 .. 75 91 .. 63 78 ..
79 136 .. 78 126 ... 70 97
4 64 ... 81 &l ... 71 98
... 8 108 73 102
... 85 162 74 108
. 76 86
83 91
8% 99
Averages
1111 ... 106 ... 97 .. 97 .. 78

Table 4 shows a small increase in the plasma phosphatase in those cases
showing decalcification, either in stationary lesions, or those showing advancing
destruction. The increase demonstrated by the average figures is further sup-
ported by the fact that, of the twelve highest estimations in the series, S are in
column 7, 3 in column 2, 2 in column 3, and 2 in column 4. It would therefore
seem reasonable to assume that, as five of the twelve cases described as showing
progressive decalcification, give the highest results of the series, there is an
increase in plasma phosphatase accompanying the actual destruction of bone,
even where the lesion is of one bone or joint.

With cessation of the destructive process, but before repair is “established,
there would appear to be some slight decrease in the average plasma phosphatase
and a smaller. proportion of high results, viz., 3 in 15 cases. As repair commences,
and is established—columns 3 and 4—a further decrease is apparently shown,
and the number of high estimations is small.

In the five cases which showed no bony change there are fairly uniform
results, giving an average figure of 7-8. As all these children are over 7 years,
the results may be taken as normal in view of the finding in Table 1 that the
average plasma phosphatase in those over 7 years was 7-6 units.

" In considering the results of the estimations in relation to the character of
the lesion as regards decalcification and bone absorption, the following seem
to be the points demonstrated :—
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(1) There is a definite increase in the plasma phosphatase in those cases
described as radiologically progressive, and showing marked and
advancing decalcification.

(2) With the cessation of the actual destructive process, there is a tendency
to lower plasma phosphatase.

(3) With the establishment of repair, and during the process of repair, the
average results tend to fall, but even in cases of advanced healing and
apparently complete repair, the phosphatase activity of the plasma is
above that of children with no demonstrable lesion of bone.

These findings will be studied in association with those relating to the other
factors reviewed, and exceptions to the findings will be discussed later.

(c) Activity of Lesion.

For consideration of the findings in relation to the activity of the lesion,
I have again arranged five sub-divisions, according to the clinical impression
formed by the study of temperature and pulse records, symptoms and signs
such as pain and limitation of movement, abscess formation, etc. .

(1) The first sub-division, containing those cases showing definite evidence
of present activity, is well defined.

(2) This sub-division I have termed “low activity” and, in this, have
included the cases showing some fairly well-marked sign of activity of disease,
but not giving the clinical impression of progressive destructive lesions.

(3) The third sub-division is of sub-active cases in which there are still
factors pointing to incomplete arrest of disease, but which show no very definite
evidence of activity.

(4) This sub-division contains the largest number of cases—those in which
there is no clinical evidence of activity, but which one would hesitate to call
quiescent. It is in this class of case that one would, of course, hope to obtain
assistance in clinical assessment.

(5) A small sub-division of definitely quiescent lesions.

Several cases of double or multiple lesions have been estimated, and in such
cases, I have taken the most active lesion as that determining the sub-division of
the particular case.
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TABLE 5. : State of Lesion,

1 2 3 4 5
Acute and Low Sub- Apparently Quiescent.
definitely active. activity. active. inactive.

Case  Result Case Result Case Result Case  Result Case Result
No. (Units). No. (Units). No. (Units). No. (Units). No. (Units).
42 148 ... 39 108 ... 31 84 ... 32 92 .. 45 136
44 91 ... 43 160 ... 36 70 ... 33 126 .. 47 53
46 120 ... 51 122 .. 57 923 ... 34 50 ... 61 99
50 78 ... 54 88 ... 58 144 .. 35 120 .. 62 81
53 125 ... 56 92 ... 71 98 ... 37 73 ..

59 126 .. 60 154 .. 74 108 .. 38 68
64 116 ... 63 78 ... 83 91 .. 40 114
65 90 .. 68 93 .. 8 63 ... 41 100

66 134 ... 70 97 .. ... 48 88
69 62 .. 72 110 .. .. 49 163
75 91 ... 73 102 .. .. 52 102
79 136 ... 78 126 ... ... 55 50
82 101 ... 81 81 ... .. 67 70
84 64 ... 8 162 .. .. 76 86
. e . 77 81

80 79

8% 99

Averages
106 ... 120 ... 94 ... 92 .. 92

Table 5 shows result of estimations divided into sub-divisions according to
the activity or quiescence of the lesions.

. From the table it would appear that the highest phosphatase activity is found
in those lesions which, having passed the first stage of acuteness, are still active.
Acute cases give a high average, but those which are apparently, or definitely,
mactive, show a return to normal levels. '

The quiescent lesions are too few in number to place reliance on an average
result, and, with one exception (case No. 45), the results are in the normal range.

The findings arrived at as a result of a study of the estimations in relation
to activity of the tuberculous lesion appear therefore to be :—

(1) In definitely, acutely active lesions the phosphatase activity is increased,
but the figure is not so high as in less acute cases.

(2 Where the acuteness of the lesion has subsided, the plasma phosphatase
1s at its highest.

(3) With subsidence of activity there is some decrease in the average
plasma phosphatase but, in a relatively large number of cases, the

phosphatase Aactivity does not decrease in proportion to the lessening
activity of disease.
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(4) Even in definitely quicscent cases a high phosphatase activity may be
found.

(d) Extent of Lesion.

The extent of bone destruction, absorption, and the accompanying
osteoporosis is of course estimable only by a study of radiograms taken at or
near the time of phosphatase estimation. In order to be able to study, both any
variations of plasma phosphatase found with varying degrees of destruction of
similar bones or joints and also, any variations found in relation to the actual
amount of bone involved, I have endeavoured to divide this section to show
the comparative results from both points of view.

(1) Hip joint disease.

These cases I have divided into those showing gross destruction of hecad
and neck of the femur or with acetabular erosion, and those showing only partial
destruction of head or acetabulum. No case of purely synovial disease of the
hip joint was available for estimation.

(2) Spinal disease. -

These cases are divided firstly, into those showing only localized disease,
e.g., a single body with little or no loss of bone, secondly, those showing destruc-
tive disease of one or at most two vertebral bodies, and thirdly, those showing
more extensive disease with absorbtion, or comparitively localized lesions with
absorption of more than two vertebral bodies.

(3) Knee joint disease.

These cases fall naturally into two groups according as to whether the
disease is confined to synovia and cartilage, or has caused erosion of bone. Cases
with extensive osteoporosis have been included among those showing bony changes.

(4) Other bones and joints.
Only two cases fall into this section, one of multiple bone abscesses of a

doubtfully tuberculous nature, and one of rib and sternal abscesses in which no
bone destruction could be shown radiologically.
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Studying Table 6 one finds that the highest average figures are obtained in
the case of extensive hip and spinal lesions, whilst those cases of knee joint
disease show normal results. An analysis, however, of the results in the hip and
spinal columns, gives rather conflicting results.

In the 20 cases of fairly extensive disease of the hip joint 13 give results
above normal, but the average finding is less than that of 5 cases which showed
less absorption or osteoporosis radiologically.

The spinal lesions show little difference between the average figure for
extensive and localized lesions, and, to arrive at any conclusion regarding the
results in the more extensive spinal lesions, it will be necessary to study the
lesions as regards number of vertebrae affected. The cases described as most
extensive in this series are numbers 41, 50 and 52, and these give results respec-
tively, 100, 78 and 102. On the other hand, the cases in which disease
appears radiologically to be confined to four vertebral bodies or less are
numbers 43, 46, 48, 58, 72, 73 and 78 and the results are respectively,
160, 160, 88, 144, 11:0, 102 and 12:6.

One is therefore forced to the conclusion that, in the case both of hip
joint and spinal disease, the extent of infection, and the extent of destruction,
as shown radiologically, do not, of themselves, bear a direct ratio to the
phosphatase activity of the blood plasma. They do in fact appear to bear a
definitely inverse ratio.

The conclusion from this section would therefore appear to be, provided
the bony lesion is more extensive than that found in the cases of knee joint
tuberculosis under review, that high phosphatase activity is found in compara- -
tively localized lesions, and that a lesser plasma phosphatase, still however above
the normal figure, accompanies extension of bone destruction.

(e) Duration of disease.

The great majority of the cases available for the purpose of this work are
of considerable standing, and the sub-division of these is necessarily arbitrary.
Where double or multiple lesions are present, the oldest lesion has been taken
as the basis of classification.

(1) Less than 1 year.

(2) 1 year to 3 years.

3) 3 yéars to 5 years.
(4) Over 5 years.
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. TABLE 7.

6 months to 1 year. 1 year to 3 years. 3 years to 5 years. Over 5 years.
Case Case Case Case -
No.  Result. No. Result. No. Result. No. - Result.
42 148 .. 31 84 .. 32 92 .. 33 126
80 79 .. 35 120 .. 37 73 ... 34 50
.. 40 114 .. 46 120 .. 36 7:0
43 160 ... 52 102 .. 38 68
48 88 ... 55 50 ... 39 108
53 125 ... 57 93 ... 41 100
54 88 ... 61 99 ... 4 91
56 92 ... 67 70 .. 45 136
59 126 ... 69 62 .. 47 53
60 154 ... 78 126 .. 49 16
62 &1 ... &4 64 ... 50 78
65 90 .. .. 51 122
66 134 ... ... 58 144
68 93 ... .. 63 78
70 97 .. .. 64 116
72 110 .. .o 7 98
73 102 ... . 76 86
74 108 ... vee 77 81
75 91 .. ... 81 &1
79 136 .. .. 83 91
82 101 .. ... 86 99
8 162 ...
: . 87 63 ...
Average 114 ... 109 .. 86 .. 99

Table 7 contains a division of cases, and results of plasma phosphatase

estimation, having regard only to the duration of the lesion, as obtained from the
case history,

There is no very definite conclusion to be arrived at from a preliminary
study of this table. The average figures in the four sub-divisions are not widely
separated, and there is not a disproportionate number of high or low estimations
in any one of the sub-divisions. :

'Ifhe number of equy cases is too small for useful comparison or study but,
even if cases of duration up to 13 years are included with those of 1 year and
less, it will be found that no definite finding can be made.

e The analysis of this table seems therefore to show that the duration of the
esion does not, of itself, influence the phosphatase activity of the blood plasma.
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Summary of Findings in Relation to
Factors Examined

Investigation so far has ‘seemed to establish by the use of controls,
apparently free from disturbance of bone metabolism, that the normal plasma
phosphatase is slightly higher in younger children, and that an approach to
the normal takes place towards puberty.

It is interesting to note, in view of the average of 10-1 units established for
children under 7 years, that Dr. Jean Smith, in an investigation (10) of Plasma
Phosphatase in Rickets and other disorders of growth, found the average plasma
phosphatase of normal, breast-fed, healthy infants to be 0:2—0-3 units. Multiply-
ing by 50, in accordance with Kay’s finding, previously discussed, this gives an
average of 10—15 new units.

The investigation of cases of bone and joint tuberculosis has not shown
any disturbance of the proportion between the results in the younger and older
children, nor has it appeared to show any new factor which would require to
be investigated as regards the age of the patient. It may be worth while, at this
stage, to study the few cases among the control estimations which show an
appreciable increase in Plasma Phosphatase. These are numbers 10, 14, 18 and 26.
The first of these is a child of apparently normal skeletal development and in
good general condition, but suffering from a definite epituberculosis of the right
lung.

The second is a small ghild, in fairly good general condition, with healing
adult type of tuberculosis in both lungs. Recovery has been extremely slow
with long-continued temperature irregularity.

The third is a very poorly-developed, and very small, child (age 7 years,
height 3ft. 4in., weight 2st. 91b.) suffering from tuberculosis of hilar glands with
no temperature irregularity or symptoms.

The fourth is a child of apparently normal development and general
condition suffering from moderately acute cervical glandular tuberculosis. The

only point of note about this child is extreme nervous instability and a tendency
to chilblains.

In the light of the present knowledge of the plasma phosphatase, the only
one of the above cases which seems to offer interest is the third where develop-
ment is obviously poor.

Study of the phosphatase activity in relation to the decalcification present
seemed to demonstrate that there was a progressive fall, but not a return to normal,
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with increasing recalcification, and that decaicification was accompanied by high
plasma phosphatase. In several cases of apparently advanced sclerosis high figures
were obtained, and these are difficult to understand if one accepts the first finding
as being the result ofincreased secretion, this last being a reaction to the stimulus
of the disease process.

One would expect that, as decalcification and recalcification move roughly
parallel to activity and inactivity of disease, the findings in relation to activity
of disease would be similar to those already described, and this is true, with the
additional indication that the peak of phosphatase activity is reached with
subsidence of the first acuteness of the lesion. These findings are, I think, in
keeping with the present conception of the role of plasma phosphatase in bone
production and metabolism, and strongly support the evidence that the increased
plasma phosphatase is an effect of the disturbance of bone metabolism locally
at the site of the lesion. The delayed development of increased plasma phos-
phatase might also, T think, be considered as supporting these hypotheses if one
conceives of it as a reaction, analogous to any other reaction to a stimulus, after
a period of shock. The findings in relation to activity of a lesion have beent found,
however, to be less constant of fulfilment than those in relation to decalcification
and exceptions are numerous.

The study of the results in relation to the extent of the lesion has indicated
that the highest plasma phosphatase is found in the more localized lesions. Such
a finding seems reasonable if one visualises the hypertrophic cartilage cells and
osteoblasts as stimulated to a hyper-secretion of phosphatase, and later overcome
by the destructive process, in a fashion analogous to the stimulation and later
destruction of the leucocytes in inflammation and suppuration. At first sight, it
seems contradictory that a more extensive lesion should not give a higher plasma
phosphatase in view of the very high figures obtained in generalized bone
ghsgases,_ but caseation and complete absorption of bone are processes practically
limited to tuberculosis, and involve very extensive destruction of the phosphatase-
secreting cells,

It has not been possible to demonstrate any relevant relationship between
the duration of a lesion, considered apart from its activity or extent, and the
degree of the rise in plasma phosphatase. This is not surprising, in view of the
ﬁnghngs described in the examination of the character, extent and activity of
lesions. In view of the role of -phosphatase in growth and maintenance of bone,
these other factors would presumably influence the secretion much more than
mere dur_atlon of a lesion, and, in the case of tuberculosis, where one may have
long-continued activity or repeated reactivation, it is obviously not possible to

f;pect findings proportionate as between activity of disease and duration of
ion.

N

" Having reviewed the findings, it may be useful to study a few of the cases
which appear to contradict these findings, and to determine whether any supple-
mentary indications are obtained thereby.

In the grouping of cases under “Character of ILesion” the following,
although definitely decalcifying, give low estimations :—

i1\1-T0. 5(1). Extensive, active lesion of dorsal spine, abscess formation, temperature
reguiarity, pressure symptoms. General condition poor. Development normal.
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This child died of Tuberculous Meningitis a few weeks after estimation, and
her increasing lack of resistance to the tuberculous infection may have determined
a low phosphatase secretion.

No. 69. Rapid absorption of head of femur in progress at time of estimation with
spreading decalcification. General condition poor. Development normal.
Difficulty in obtaining the requisite amount of Zero Filtrate during estimation
is the only point of note in relation to this case.

No. 84. A case of apparently progressive and active disease. General condition
good. Very fat but rather flabby. Jewess. Present acute lesion is a relapse
after apparent arrest. No special point of interest appears to arise in this
case.

In the grouping of cases as regards activity, the most contradictory cases
are those showing high phosphatase with definitely quiescent or apparently well-
sclerosed lesions.

-No. 45. Extensive destructive disease of lumbar vertebrae. Child ambulant over a
period of one year without reaction of any kind. General condition and
development excellent.

No. 49. Apparently quiescent lesion of hip joint. Child ambulant for a few
months before estimation, without reaction. General condition good. Develop-
ment normal. This joint was considered unstable and a grafting operation
was carried out recently (May, 1934). At operation much softening of bone
was found. It is also interesting to note the remark in the X-ray report,
“ marked osteoporosis.”

This latter case is one in which the need for a helpful prognostic test is
demonstrated, and the high plasma phosphatase might have been taken as an
indication that firm repair would not be found at operation.

Case No. 45 however seems to contradict this entirely.

In the grouping of cases according to extent of disease, the finding arrived at
by the study of averages and cases, is apparently contradicted by several of the
particular estimations, e.g.,

No. 42. Bilateral acute disease of hip joint. Extensive spreading erosion and
abscess formation. Plasma Phosphatase 14-8 units.

No. 49. This case has already been discussed as an exception to the finding re
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activity of the lesion. The lesion is undoubtedly an extensive one. Plasma
Phosphatase 16:3 units.

No. 79. Rapidly advancing destruction of head and neck of femur. Marked
osteoporosis. Plasma Phosphatase 13:6 units.

No. 43. Extensive destructive disease of dorsal vertebrae with abscess formation.
3 vertebral bodies destroyed. Plasma Phosphatase 16:0 units.

No. 58. Destructive collapse of four lumbar vertebrae, Disease of old standing,
recently reactivated with abscess formation. Plasma Phosphatase 144 units.

These are a few of the typical exceptions which would tend to demon-
strate that the extent of the lesion is of less importance than iis character
and activity. One interesting point, arising out of a study of these cases, is that
all show abscesses of fairly recent date, not extensively calcified. Cases Nos.
53 and 59, plasma phosphatase 12'5 and 12'6, are further instances of this
co-existence of uncalcified abscess and high plasma phosphatase.

Having summarised the findings so far, it will be of interest to note whether
_the second estimations, carried out in. many of the cases, conform to the general
impressions. A table has been prepared showing the results of both estimations
and, between them, in the form of columns, an assessment of the change, if any,
which took place in the clinical and radiological appearances during the interval
between the estimations.
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A study of this table should be made in the light of the findings previously
examined. _ :

Firstly, decalcification was found to be accompanied by increasing phos-
phatase, and one would expect that the seven cases, noted as showing increased
decalcification, would not show any decrease in plasma phosphase as compared
with the first estimation. Tn cases Nos. 42, 51, 59 and 63, the finding is one of
increased phosphatase. In case No. 46, a very small decrease is found (08
units). Case No. 49 shows a very definite decrease (41 units) and has already
been discussed, as an exceptional case, in respect of the first estimation. Case
No. 66, despite a definite increase in decalcification and a persistent activity,
shows a definite decrease (1-8 units).

Where decalcification has lessened during the interval, the finding that de-
creasing decalcification is accompanied by lower phosphatase activity is supported
by cases No. 31, 40, 45, and 75, but cases No. 33, 35, 38, 69, 74, 82, 84, and 85,
show varying degrees of increasing phosphatase. Of these, cases No. 69 and 84
have already been considered as exceptional in respect of their first estimations,
and the second estimations may be more correct indications of the clinical state.
The very high figures found at second estimation in cases No. 35 and 85 are very
difficult to understand, the former being a localised spinal lesion definitely quie-
scent at the time of the sound estimation, the patient being ambulant. The latter
case is one of extensive and rapid absorption of the femoral head and acetabu-

lum in which, at the second estimation, repair, although not advanced, appeared
to have commenced.

. In considering the table with regard to any change in activity one finds, as
might be expected, that the cases, apparently contradictory to previous findings,
include those already discussed as unusual in respect of the decalcification. In
three of the cases it may be possible to believe that the peak of phosphatase
activity found with lessening acuteness of disease was being reached at the
time of the second estimation. The following are the particulars of these cases :—

No. 53. Lesion of 1} years duration. Very acute at first estimation.
No. 64. Recrudescence of disease 1 month before first estimation.
No. 82. Lesion of 1} years duration. Very acute at first estimation.

Two cases whi ini i i
ich were clinically more active show some decrease in plasma
phosphatase. y B

Baospha These are Nos. 46 and 66, and in neither case is it possible to
nonstrate any obvious explanation of the seeming contradiction.

deﬁngtlza three cases considered as clinically unchanged between estimations very
Increase in plasma phosphatase is shown, and in two cases a marked fall

has taken place. These are Nos. 32, 43 and 48 i
: ' - 32, , and Nos. ,
and they are considered in the followingaltlable. and Nos. 58 and 60 respectively
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Marked rise.

Marked fall.

Case

No.

32.

43.

58.

Remarks.

A child with an apparently inactive lesion who remained ambulant
without evidence of reaction, during the interval between estima-
tions.

No explanation of high phosphatase possible.

The maintenance of status quo is less definite in this case, the child
having remained immobilised in bed, but no increased activity -or
extent of disease was noted.

Development good.

This child had an extensive lesion and appeared, clinically, to be
slowly consolidating repair with a little increase in the collapse and
kyphosis of the spinal coluinn. No evidence of reactivation.

The- only complication was the co-existence of paralysis due to
anterior poliomyelitis at 4/12 years.

Extensive spinal lesion with large abscess. Disease recenty active.
It is worthy of note that this abscess was incised and expressed in
March, 1934, and showed fairly advanced inspissation.

A case of active disease of the hip joint showed no marked evidence
of arrest. The clinical picture was, however, complicated by the
co-existence of a urinary B. Coli infection.
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Conclusion.

In 57 cases of bone and joint tuberculosis in children, the plasma phosphat-
ase has been estimated, and in 33 children, not suffering from demonstrable dis-
turbance of bone metabolism, estimations have been carried out in order to con-
trol results, and in an effort to establish a normal figure for plasma phosphat-
ase in children. The purpose of the investigation has been to discover whether a
tuberculosis lesion of bone is accompanied by an increase in plasma phosphatase,
and whether any variations which may take place in the plasma phosphatase,
during the existence of such disease, bear a sufficient relationship to the stage of
the disease to justify the use of the plasma phosphatase estimation as a test,
which would be of assistance in the assessment of the state of the lesion.

The method of estimation has been described and results tabulated.
These results have been analysed in relation to various factors which might be
expected to exercise an influence on the plasma phosphatase, and conclusions
have been arrived at in respect of each of the factors concerned. These conclu-

sions have been summarized, and apparently contradictory findings have been
investigated.

Finally, estimations of plasma phosphatase carried out at varying periods
after the first estimations have been examined, in the light of the conclusions
arrived at, and in relation to any clinical change noted in the interval.

A case sheet has been prepared in respect of each patient concerned, and
these are bound with this thesis along with reduced photographs of radiograms,
the latter being contemporary with the phosphatase estimations.

For the employment of the estimation as a test I feel that the following are

the essential conditions, and it will be necessary to find in how far these have
been satisfied.

(1. A definite increase in plasma phosphatase must be shown to accompany
tuberculosis of bone.

(2). Sfuch increase must be of sufficient magnitude to eliminate the possibility
of false conclusions through unavoidable variations in the absolute accu-
racy of estimation.

(3).

Any increase must be comparable in lesions which are clinically and radio-
logically comparable.
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(4). Variation in the plasma phosphatase must accompany a change in the state
of the lesion.

(5). TFor the test to be usefully employed in assessment of quiescence, a constant
difference must be established between the plasma phosphatase with qui-
escent and non-quiescent lesions.

(6). Any factors, apart from the state of the lesion, which might influence the
plasma phosphatase, must be recognised, and the degree of their influence
known in order that aliowance may be made for them.

Tt now remains to discuss in how far the results of this investigation satisfy
the above conditions.

No. 1. Tables2and 3 of the main part of this thesis showed that an average
increase in plasma phosphatase was found in the cases under review which
would satisfy the primary essential condition. A study of the individual results
shows, however, that 26 of the 104 estimations carried out do not satisfy the
condition, the phosphatase being at, or below, the figure established as normal
for children of the age group concerned. The age groups being, however, arbit-
rarly determined and the normal figure being the average of 33 estimations, many
of which were necessarily below that figure, one is, I think, justified in concluding
that the first condition has been satished.

No. 2. 'The extremely small amount of hydrolysis obtained in the estim-
ations make it seem likely that even small errors in pipetting or colorimetry will
cause a considerable variation in the final result, and examination of the figures
obtained shows that this is so. Where one is endeavouring to compare cases in
which the estimation is only increased by 50% to 100% it would seem necessary
to be able to rely exactly upon the volume of solutions and especially of filtrates.
Accurate measurement of solutions and checking of final solutions to within
O-1lc.c. before colorimetry should, however, eliminate very largely the possibility
of such error. It is difficult to eliminate the personal factor and the factor of
external lighting in colorimetry; but repeated observations and the striking of
average results make for exact colour matching. With careful working and good
laboratory equipment this condition is, I think, fairy well satisfied.

No. 3. This condition really means that there should not be exceptions to
the rules established in order that, all known factors having been allowed for,
it should be possible to estimate an unknown factor. In the course of the anal-
ysis of results, and the study of conclusions in this investigation, a number of
apparently exceptional results was noted, and in many of these, one was forced to
leave the contradiction unexplained. It must therefore be said that in this series
the third condition is only partially fulfilled.

No. 4. Variations in the plasma phosphatase have been found to accom-
pany a change in the state of the lesions as regards decalcification and activity,
and, as these are the important clinical factors in the assessment of which help
is desired, one can say that this condition is fulfilled. Exceptions have been
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found and examined, but are not sufficiently numerous or striking to upset the
conclusion arrived at above.

No. 5. The following statements have been made in relation to activity of
a lesion :—

(a). “In a relatively large number of cases the phosphatase activity does not
decrease in proportion to the lessening activity.”

(b). “Even in definitely quiescent cases a high plasma phosphatase may be
found.”

These statements show that no constant and definite variation as between
quiescent and non-quiescent cases has been established, and this condition is,
therefore, not satisfied.

No. 6. In the course of the investigation several factors which might be
labelled “extraneous” have been noted and their effect, if any, on the plasma
phosphatase has been noted. Examples of such factors are: (a) Age of patient,
(b) Sex, (c) Co-existence of non-calcified abscess, (d) Poor skeletal development.
The rise in plasma phosphatase met with in generalized diseases of bone has been
noted. The number of unexplained exceptions to the general rules established
make it appear possible, however, that factors, still unrecognised, exert an in-
fluence on the plasma phosphatase, and it is possible that this last condition is in
our present state of knowledge incompletely satisfied.

The. plasma phosphatase estimations examined do not, therefore, satisfy all
the conditions laid down and, in view of the non-fulfilment of the important con-
ditions regarding comparable and quiescent lesions, I feel that it is not possible
to put forward the estimation of plasma phosphatase as a reliable test of the state
of a tuberculous lesion of bone. As previously stated, however, amplification of
our present knowledge of the factors influencing the phosphatase content of the
Plaszg might well explain much that seems contradictory, and this research has,
I consider, shown that the subject is worthy of further investigation, and that
although it is not at present possible to advocate the establishment of the plasma

Ls)élosphatase estimation as a test, as was desired, it may yet prove possible to do
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CASE NO. 31.

E.F. Age 6} years.

Evidence of
activity

Extent .and
a Temperature
Site Duration Available dfgﬁ-s‘:’ ag'f and pulse rate. )
of of history of described in b Ilfqm; i ; Remarks.
4 1 ’ : 5 0
Lesion. Lesion. Treatment. radio gmtphu ¢ W:%e;; 2(;3.
reports. d Abscess forma-
ton.
Right knee joint. | 3 years. Injury in 1930 — Erosion (not ex-|(a) Occasional|Sub-active lesion.
Thomas splint and |[tensive) of lateral|temperature irreg-
plaster fixation. |half of femorai| ularity. Pppr general con-
Sirus  developed | epiphysis. i dition and develop-
June, 1930, ana . (b) Nil. ment.
slight discharge | Osteoporosis of )
was still present{femur and tibia. |(c) Very slight
in June, 1931. flexion only pos-
Subluxation. sible.
(d) I\i‘i'l at time of
recording.
CASE NO. 32. LG. Age 7 years.
Evidence of
Extent and actinty
Site Duration Available character of a azgmfﬁgu:;te
L of of history of dLEM?bn da.s: b Pain. Remarks.
esion. Lestion. Treatment. rfz‘:icggﬁa p;:c ¢ Limitation of
movement.
reports. d Abscess forma-
tion.
Dorsal Vertebrae | 4 years No accurate his- |Gross destruction| (a) Nil.~ Apparently inact-
tory obtained, but|of dorsal vertebral ive lesion.
child was ambu- ies. () Nil
lant wearing spi-|? 4th to Oth.
nal brace for some (c) Large kypho_
months prior to|Old calcified abs-| sis.
June, 1932, when|cess shadow. Lumbar - move-
she had symptoms ments free.

~—anorexia, list-
lessness, and loss
of weight.

(d) Residual ab-
scess.







CASE NO. 33. J.C. Age 13 years.

Evidence of
activity

. Extent and
e Temperature
Site Duration Available C}lbf”';a-;t” of ‘and gulse rate.
of of history of desribed & b Pain. Remarks.
Leston. Lesion. Treatment, Sert kg ¢ Limitation of
radiographic movement
reports. d Abscess forma-

tion.
Left hip joint. 6 years. None obtained. Destruction of : An old lesion but
head and neck of| (a) Nil. note abscess his-

Abscess aspirated |femur. tory.
. |in 1930 — sinus (b) Nil

formed and healed
in

Ercsion, of aceta-
bulum;, ‘nkylosed.

(c) Ankylosed.
(d) Nil at present.

CASE NO. 34.

H.S. Age 14 years.

Evidence of
actioly
. . . ci’::;’g e;'mgf a Temperature
Site Duyation Auwailable Lesi and pulse rate
of of history of d e“%” d“‘? b Pain. Remarks.
Leston. Lesion. Treatment. escyived U ¢ Limitation of .
radiographic | :
reports. movement.
d Abscess forma-
tion.
?Olt'sg-lumbar 11 years. |Immobilisation on|Destructive disease| (a) Nil. Apparently  inae-
ertebrae, rames. of 12th dorsal and tive lesion but note
upper four lumbar| (b) Nil. fairly recent abs-

Aspiration of abs-
cesses 1928 and
1930—(recurrence).

Abscess broke
own and healed
1931.

vertebrae (3 bodies
absorbed).

Bilateral
formation.

abscess

Recalcification  in
progress.

(c) Free aboveand
below lesion.

(d) Bilateral.

cess activity.







CASE NO. 35. W.M. Age 16 years.

Evidence of
activity

Extent and
- a Temperature
Site Duration Awvailable clﬁfgzifragf and pulse rate.
of of history of described in b Pain. Remarks.
Lesion. Lesion. . Treatment. radiographic c metatw;; of
movement.
reporis. d Abscess forma-
tion.
5th lumbar verte-|3 years. Immobilisation on|5th lumbar body|(a) Nil. An_apparently in-
bral body. ‘ frame. and lumbo - sacral active lesion.
: articulation eroded.| (b) Nil.
Aspiration of lum-
bar abscess 1931. (¢) Lumbar move-
ments poor.
Immobilisation 'in
plaster spinal fd) Definite evi-
jacket. den%e of gsosterior
) lumbar abscess —
absorbing rapidly.
CASE NO. 36. SM. Age 12 years.
Evidence of
Extent and actionly
Site Dugration Auvailable character of a agflmgzj{;m:aet .
of 0 history of Lesion as b Pain ., Remarks.
Leston. Lesion. Treatment. ‘fﬁgzgfgp ;:c ¢ Limitation of ‘
reports. d ?Z%vement.
dbscess forma-
ton.
Right hip joint. |8 years. [1924 immobilisa-|Head, neck and (@) Occasional tem-|Sub - active _lesion
- tion on frame. part of shaft of| perature irregu-|of old standing:
femur absorbed. | larity. ’
: ‘1‘927 noted as General condition
N ;mlsylosed — inac-|Extensive erosion| (b) Nil. poor- but no evi-
tive. of acetabulum, gence of lardaceous
¢) Ankylosed. isease,
1928 lumbar abscess |Extensive osteo- (© Anky

—sinuses formed.

1931 persistent
sinuses.

porosis,

} (d) Persistent dis-

charging sinuses.







hyperextension
from 1930 to date
—treated as “sub-
active.”

Complete absorp-
tion of two bodies.

Little or no evi
dence of sclerosis
in affected verte-
brae.

No abscess shadow.

(c) Movements
limited but no
spasm —large

kyphosis.
(d) Nil.

CASE NO. 37. J1. Age 14 years.
’ Evidence of
activity
CEh‘Z:Z'g e;";df a Temperature
Site Duration Awvailable Lesion as. and pulse rate.
of of history of described. in b Pain. Remarks.
Leston. Lesion. Treatment. : : ¢ Limitation of
radiographic . movement.
reports. d Abscess forma-
tion.
Right hip joint. |4 years. Plaster of Paris|Head of femur|(a) Nil Apparently  inac- N
splints for long|and small area of tive.
periods. neck absorbed. (b) Nil .
General condition
Aspiration of abs-|Advancing anky-| (c) Fixed joint. only = moderately
cesses 1929 and| losis. good.
1930, when lesion (d) Scars of old
noted - as ‘“very| Acetabulum not ex- | sinuses but no clin-
active.” tensively  eroded.| ical or radiological
evidence of pre-
Sclerosis advanced. | sent abscess.
CASE NO. 38. N.V. Age 11 years.
Evidence of
Extent and achiusly
, . a Temperature
Stte Duration Available c}I;:zrqcter of and pulse rate
of of history of d e.m%n da.g b Pain. Remarks.
Leston. Lesion. Treatment. cIcriIec ¢ Limitation of
radiographic movement.
reporis. d Abscess forma-
tion.
- Dorsal vertebrae. | 9 years. No_ early history|Disease of 4th to (a) Nil. Apparently  inac-
available. 9th dorsal verte- tive,
. brae. (b) Nil. .
Immobilisation and General condition

poor and not im-
proving.







CASE NO. 39. J.S. Age 10 years.

Evidence of
activity

Extent and
a Temperature
Site Duration Available dﬁ'zgg"a?f and pulse rate.
of of %@story of described. in b IPiqm. i ; Remarks.
esion. Lesion. reatment. : ! ¢ Limitation o
L radwgratphw movement.
reporis. d Abscess forma-
tion.
Right hip joint and| 9 years. {1923 —1930 treated|Very extensive;(a) Occasional|Low activity.
right ilium. by immobilisation!absorption — head, | slight evening rise
for varying periods|neck and part of | of temperature to|Much soft bone
in different hospit-| shaft of femur. 998 or 100°. found at operation.
als.
Extensive erosion| (b) Nil
1930  discharging|of blade of ilium.
sinus over right (c) Ankylosed.
hip joint. Much osteoporosis.
. (d) Abscess cleared
“Firm ankylosis” at operation—sinus
noted in 1931. persists.
Albumen found in
urine June, 1931,
CASE NO. 40. M.S. Age 11 years.
Evidence of
achinty
. . N 5{;:3’3 efnff a Temperature -
Site Duyration Available Lesion a . and pulse rate .
of of history of domin d s b Pain. Remarks.
Lesion. Lesion. Treatment. poindhgti P;G?t ¢ Limitation of
rep%rts. movement.
d Abscess forma-
- tion,
Left hip joint.” |1 6/12 Immobilisation in|Absorption of|(a) Temperature|A rapidly healing
years. plaster of parisjabout two-thirds| range to 994° at|lesion. .
splints since early|of epiphys®al|night.
stage. head. Pulse 92—100.
No history of|Erosion of base of| (b) Nil.
abscess. acetabulum — not .
widespread. (c) Very slight
. flexion possible. No
Recalcification  in| spasm.
progress.

(d) Nil.







CASE NO. 41. W.H. Age 16 years.
Evidence of
activity
. . 5&’:2’3 e;'”:z‘ a Temperature
Site Duration Available Lesion as and pulse rate.
of of history of described in b Pain. Remarks.
Leston. Leston. Treatment. radiographic ¢ Lzmztatw;: of
B movement.
reporis. d Abscess forma-
tion.
Dorsal vertebrae. | 12 years. |Or spinal frame|All dorsal vertebral| @) Nil. Apparently  inac-
for two years. bodies small and tive. General
irregular — several| (b) Nil, development poor.

Convalescent for a
time.

At special school
for several years.

Recurrence 1930 —
immobilisation and
extension.

bodies des-

troyed.

(?4)

Bene detail good
but masked by
widespread sha-
dowing of calcified
abscesses.

(c) Large kyphosis
—dorsal spine fix-
ed. Lumbar move-
ments free.

(d) Large residual
abscesses. .

CASE NO. 42. M.C. Age 4 years.
Evidence of
Exztent and activity
. a Temperature
Site Duration Available cliarqcter of 17 and jﬁdse rate
of of history of doaie s b Pain. Remarks.
Leston. Lesion. Treatment. escrioea ¢ Limitation of :
radwgraphzc movement
reporls. d Abscess forma-
N tton.
- e . | '
Both Hip Joints.| 10/12 year. |Immobilisation and Gross bilateral] (a) 98° to 101°F. [An acute lesion

extension on Pyr-
ford frame, Bil-
ateral abscess for-
mation requiring
aspiration,

-erosion of aceta-
‘bulum

with
absorption of part
of head of each
femur.  Subluxa-
tion. Destruction
apparently still
progressive.

Pulse 110120,
(b) Yes +.
|

(©) Yes— bilateral
with spasm.

(d) Yes— bilateral |

still progressive.




CASE NO. 43.

AJ.

Age T} years.

E‘vide_fic'e of
activity

Extent and.
a Temperature
Site Duration Available diang,t,:”agf and pulse rate. .
o | of - history of described in b Pain. Remorks.
Leston. Lesion. Treatment. esc ; ¢ Limitation of
e v radiographic movement.
reporis. d Abscess forma-
tion.
Dorsal vertebrae. | 2 years. 1930. Result of a]Partial destruction](a) Slight tem-|Activity of lesion
: fall. Immobilisa-| of 10th, 1lth and|perature irregular-|has subsided to
tion on frame.|12th dorsal verte-| ity to 99:6°F. some extent.. Gen-
bral bodies. ? ex-| Pulse 92—112, eral condition very
1932 Immobilisa-| tension of erosion poor.
tion in plaster bed./in recent radio-| (b) Nil.

gram. Posterior
mediastinal abscess
—not  mcreasing.

Gibbosity increased
lately.

(c) No movement
in dorsal area. No
spasm.

(d) No abscess
palpable but seen
on radiogram.

CASE NO. 4. CB. Age 13 years.

Evidence of

“ - Extent and actiuty
s o a Temperature
Site . | Duration Available di“"’-d" of and gulse rate
L of - of history of d e‘"f;)” d"‘f b Pasn. -~ | - . Remorks.
€Son. Leston. Treatment. escrived 4 ¢ Limstation of
. radiographic movement
reporis. d Abscess forma-
ton. .
Left Hip Joint. 6 years, Opening of|Loss of femoralj(a) Irregular tojLardaceous
. abscesses.  Exten-{head and part of| 101°F. disease.
sion on abduction{neck of femur.| Pulse 100—120, ’
frame, Active lesion.
Extensive  aceta-| (b) Nil

Immobilisation in

plaster splints.

Sinuses scraped
July 1932,

bular erosion.

Bone detail poor.

() Partial anﬁy-
losis.

(d) Multiple infec-,
ted sinuses with
profuse discharge.

(This patient died
in January, 1934).







CASE NO. 45. E.C. Age 14 years.

/ Evidepcelof
; activity
. 5ﬁ:§’z e ,a "odf a Temperature
Site Duration Awailable Lesion as and pulse rate.
of of history of described in b Pain. Remarks.
- Leston. Lesion. Treatment. radiographic ¢ L‘mutatwrtn of
: movement.
reporis. d Abscess forma-
tton.
Lum‘bar vertebrae) 9 years, | Immobilisation on|1st to 3rd lumbar| (a) Nil, { Child ambulant.
frames and in|vertebral bodies ) .
plaster splints in|eroded. (b) Nil. Lesion ?pparently
various institu-| quiescent.
- tions. Complete destruc-| (c) Lumbar spine| .
tion of 2nd body.| rigid. No spasm. Gensral condition
Aspiration of good.
psoas abscess in|Sclerosis advan-] (d) No  evidence
1930—sinus form-| ced. of abscess.
ed and healed
rapidly. No abscess
shadow.
i
[
CASE NO. 46. J.C. Age 10 years.
Evidence of
: activity
. : Extent and a Temperature
Site Duration Available character of and pulse rate
of of history of dLest%n das: b Pain. ' Remarks.
Leston. Leston. Treatment. escrived it ¢ Limitation of
radiographic monement.
reporis. d Abscess forma-
tion.
Dorso-lumbar 4 years. |Immobilisation & | Destructive disease| (a) T e m p erature| An active progres-

vertebrae,

various frames.

Ihiac abscess in-
cised in 1929—
persistent sinus.

hyperextension on|of

2nd and 3rd
lumbar vertebrae
and of 11th and
12th dorsal verte-
brae.

Progressive  eros-
ion and collapse.

Abscess bilateral.

irregular, 100° to
101°F.
Pulse 92—112.

(b) On movement

or flexion of spine.

(c) Movement of
spine limited—
some spasm.

(d) Left iliac abs-
cess and sinus.

Two lumbar

sinuses.

sive lesion ~“with
fio repair.

Lardaceous
disease.




SSti



CASE NO. 47. E.H. Age 14 years.

Evidence af'
activity
g;;f,f;:i ” ;,1 ’tz: a Temperature
Swte Duration Awailable Lesion as and pulse rate. i ]
of of history of described in b Pain. Remarks.
Leston. Lesion. Treatment. radiographic ¢ Limitation of
re pgo ris movement.
" d Abscess forma-
tion.
Multiple lesions. |9 years. lSeveratl operations.| Fusiform swelling | (a) Nil. Non - tuberculous
i ) of left tibia in streptococcal in
Left hip, left tibia,| Ieft hip firmlymiddle third of| (b) Nil fection.
right scapula, left | ankylosed. shaft with cavity
elbow, sub-cutan- —sclerosing. (c) Ankylosis left] All lesions quiet.
eous abscesses Sequestrum re- . hip. Other move-
(multiple). moved from tibia| Bony ankylosis' of | ments free.
1932 — wound|left hip joint.
healed well. . | (d) Multiple old
: Periosteal proli-| abscesses but none
feration on shaft| at present.
of left femur.
P No other bone
| changes observed.
|
CASE NO. 48. AMcE. Age 4 years.
Evidence of
Extent and achuily -
. T £
Site Duration Awaslable clzzra_cter of ¢ anémfiilrfe u::te
of of history of d e‘"%” das_ b Pain. Remorks.
Leston. Lesion. Treatment. rfxﬁi?g:ap;z?c ¢ Limitation of
movement.
reports. d Abscess forma-
7 tion.
Dorsal vertelgrae, 2 years, 19 —”“advancing Absorption of 9th{ (a) Nil. Apparently inac-
. | disease” treated on|and 10th dorsal tive lesion.
frame. vertebral  bodies| (b) Nil.

Lumbar abscess—
sinus formed and
.healed.

and erosion of 8th
and 11th vertebral
bodies.

Efficient  collapse
with some recalci-
fication.

(c) Movements
limited. No spasm.

(d) No abscess
now present.

No weight bearing
allowed so far.

Right anterior
poliomyelitis — in-
fection at 9/12
years.







CASE NO. 49. W.B. Age 10 years.
Evidence of
: activity
Latent and | o Tomperature
- Site Duration Avagilable Lesion as and pulse rate.
of of history of described in b Pain. Remarks.
Lesion. Lesion. Treatment. radiographic ¢ %gg}zgzgzr; of
reports. d Abscess forma-
tion.
Left hip joint, 8 years. 1924 to 1928 —| Head and part of | (a) Nil Apparently  inac-
various periods of| neck of femur . tive lesion.
immobilisation. absorbed. (b) Nil. .
(Extra — articular
Hip abscess aspir-| Some erosion of| () Partial anky-)graft May, 1934—
ated in 1929. acetabulum. losis. No spasm. ‘f‘mucéx)soft bone
ound”),
Immobilisation in| Widespread osteo-| (d) As noted-—not
plaster splint since| porosis _ showing| acute.
1931. some evidence of
recalcification  in
areas.
Calcified abscess in
angle between
femur & ischium.
CASE NO. 50. D.S. Age 10 years. -
Evidence of
Extent and actinty
. a Temperature
Site Duration Auwailable c}szwqcter of and ifulse rate
- of of history of d eﬂ%n da‘s-‘ b Pain. Remorks.
Lesion. Lesion. Treatment. cacrived o | ¢ Limitation of
: radiographic movement
reporis. d Abscess forma-
tion.
N
Dorsal vertebrae, | 7 years. No reliable his-|Extensive erosion|(a) Temperature|L,esion remains
A tory, apart from/of almost all ver-| irregular to 100°F.| acute.
Apparent  {long periods of | tebral bodies. Pulse 90—120.
ixaazgtlvny ﬁxgtlon in various Spasﬁc parap]egia
1929 — 1930.| splints. Disease appears| (b) Spastic para-| with cystitis.
Rec 4 active. plegia with pain.
lof aarrence. . Child died of
{’933‘:““‘3’ in Bilateral psoas| (c) Much spasm—|tuberculous men~
- abscess. very little move-|ingitis 25/12/32
ment of any 'kind.
(d) Bilateral psoas
—fluid abscesses.







CASE NO. 51.

M.R. Age 12 years.

Evidence of
activity

particulars of
treatment.

Old lumbar abs-
cess.

truction of dorsal
vertebrae 4th—9th,
absorption of three
dorsal bodies.

No apparent ex-
tension of lesion
since admission.

| —sinus formed.

regularity of tem-
perature to 100°F.

(b) Nil.

(¢) Mechanical im-
pairment. No
spasm.

(d) Lumbar _abs-

cess reformed and
incised May, 1932

) 5;; Zﬁ;eranodf a Temperature
Stite Duration Awailable Lesion as and pulse rate.
0 of history of described in b IPjgm:.t ion of Remarks.
L g L { . ¢ Lamitation o
Lesion. Lesion. Treatment. radiogr at phic - Liitation
reporis. d Abscess forma-
tion.
'Dorsal ‘vertebrae. | 9 years. No history of|Erosion or des-|(a) Occasional ir-{ An active lesion.

General condition
very poor.

S CASE NO. 52. W.K. Age 12 years.

Extent and

Evidence of
activily

Site Duration Available character of ¢ ‘Tgmpeir aturet
of of history of dLm?n a4 b %ﬁwinw e e Remarks
Leston. Lesion. Treatment. rfzsdfi’:gigp ;;’:c ¢ Limitation of )
reports movement.
: d Abscess forma-
tion.
Dorsal vertebrae. | 3% years. {_mmobilisation on| Extensive  infec-| (@) Temperature| Apparently inac-
rames and in|tion of dorsal| irregular to 99.2° tive.
plaster Slpli}lts in Xertebral ‘bodies.| F..Pulse 80—90. '
several institu-|4th to 11th bodies General condition
tions. | small, and show-| (b) Nil. poor. e
} ing mottled sha-
dowing, () Spinal move-

No gross absorp-
tion of vertebral
bodies.

| Very small abscess|

shadow.

ments very limited.
No spasm.

(d) No clinical evi-
dence of abscess.







CASE NO. 53.

S.H. Age 2 years.

Evidence of
activity

Extent. and
a Temperature
Site Duration Available C}I'(‘le’;‘:-g:‘rag'f and pulse rate.
0 of history of described in b Pain. Remarks.
Leston. Lesion. Treatment. radiographic c ﬁ:g:}tjgfz(;:tt- of
- reporis. d Abscess forma-
tion.

Right hip joint. | 1% years. |Immobilisation and|Progressive des-|(a) Occasional tem-|Lesion still active
extension on Pyr-|truction of- head|perature irregular-{and destructive
ford frame. and neck of femur| ity to 99.6°F. process acute.

with some aceta- . .
Aspiration of hip|bular erosion and| (b) Pain on move-|General condition
abscess — sinus on| subluxation. ment, reasonably good.
on right thigh. o
Excavation of tro-|(c) Limitation of
chanteric area. movements with
considerable spasm.
(d) Abscess present
with sinus.
CASE NO. 54. RF. Age 10 years,
Evidence of
Extent and actuty
. ) e T at
Site Duration Avwailable character of angm;;;xeu::te
i of history of Jhesion as |} Pain, Remarks.
es10n. Lesion. Treatment. vadio g:aﬂttgc ¢ Limitation of
reports. movement.
d Abscess forma-
tion.

Left knee joint. |3 years. Repeated periods of [No bony change| (a) Temperature ir-| A synovial lesion

immobilisation  in|observable. regular to 100°F.|apparently remain-

plaster splints.

Apparent quiescent
periods with re-
‘currence of activity

Slight loss of joint
space.

Pulse 84—100.

(b) By passive
movements.

(c) Flexion very
limited.

(d) Nil

ing active.







CASE NO. 55. E.A. Age 12 years.

Evidence of
activity

Extent and
a Temperature .
Site Duration Awailable C}ﬁfggleagf and pulse rate.
0 of history of described in b Pain. Kgmarks.
Lesson. Leston. Treatment. radiographic ¢ Inf%ﬁﬁzt:%. of
reporis. d Abscess forma-
tion.
Cervical vertebrae, 4 years. Treated at home}Partial destruction|(a) Nil Apparently inac-
and dispensary|land absorption of . tive lesion,
1928—1930." 5th, 6th and 7th|(b) Nil

Immobilisation and
extension on frame.

cervical vertebral

bodies.

Very small abscess
shadow in front of
affected bodies,
partly calcified.

(c) Limitation of
flexion and hyper-
extension of neck.

(d) No clinical evi-
dence of abscess.

e CASENO 56. WJN. Age 5 years.

Evidence of
activity

Extent and
. . a Temperature
Site Duration Awailable dﬂ'ggfr agf and fulse rate
L of . of history of described i |0 Poin. Remarks.
esion. Lesion. Treatment. radio }aphic ¢ Limitation of
re p%r £s. movement.
' d Abscess forma-
tion.
”Iiumlio-sacral 3 years Immobilisation on|Gross destruction| (a) 99° °F.| itio
q i . to 101°F./Condition ve

articulation. plaster bed. of 5th lumbar| Pulse 100 to 120, and bong

Aspiration of abs-
cess of right thigh.
Incision and re-
moval of seques-
trum required in
931.

Sinuses with sec-
ondary infection.

vertebral body and
loss of lumbo-
sacral articulation.

Some evidence of
sclerosis in area of
erosion and of
calcification in abs-
cess. :

(b) Nil

(©) Spinal move-
ments very limited
as a result of fixa-
tion.

(d) Copious puru-
lent discharge from
sinuses.

poor
generally osteo-
porotic.

Doubtful if tuber-

culous lesion of
bone is in itself
very active.







CASE NO. 57. FB Age 9 years.

Evidence of
activily

1927 to 1930 at-
tended special
school.

1930 abscess form-
ed. Immobilised
again.

1932 - large thick
psoas abscess.

Almost  complete
absorption of 2nd
and- 3rd bodies
with collapse.

Some evidence of
sclerosis at mar-

erosion.

Left psoas abscess
—showing some

calcification.

gins of area of|.

(c) Spinal move-
ments very limited.

(d) Left psoas abs-
cess palpable. Too
thick for aspira-
tion.

Extent and a T
. f a Iemperature
Site Duration Awvailable c}ﬁrggifrag, and pulse rate.
of of history of deseribed. in b Pain. Remarks.
Lesion. Lesion. Treatment. radiographic K %%i%;%? of
reports. d Abscess f&rma-
tion.
. Right hip joint. 4 years, Immobilisation in|Head and neck of | (a) Temperature Lesion not defi-
Right hip jo it plaster splints. femur largely des-| swinging to 100'4° | nitely quiescent but
troyed. ?‘P ngl%ei 94 dto 10t4 acthfiy probably
Old healed sinus robably due to|very low.
on right thigh. Remains of mneck| chronic otitis).
forming new head
in widely eroded| (b) Nil
acetabulum. L
(c) Limitation of
Evidence of scler-| flexion. Nil spasm.
osis in diseased ) .
area. %d)d Pabrttally calci-
ed abscess.
Some calcification
in abscess.
CASE NO. 58. J.C. Age 13 years.
Evidence of
Extent and a Te(;:jta?fat?ure
Site Duration Available character of and pulse rote
) of of history of dLest%n da.: b Pain. Remarks.
Lesion. Lesion. Treatment. escrived W\ Limitation of
radiographic movement
reporis. d Abscess forma-
tion.
Lumbar vertebrae. | 10 years. |1922 onset followed | Disease of. upper| (a) Nil. Disease apparently
: © Ja fall. four lumbar verte- quiet at present
Immobilised with|brae. (b) Nil. but note reactiva-
apparent healing. tion in 1930.

General condition
good & improving.







CASE NO. 59. W.D. Age 5 years.

Em;de'nce of
activity

" Lumbar vertebrae. Spine - 6/12

Extent and
a Temperature
Site - Duration " Available _Clitzeztzg;fragf and pulse rate. i
of of history of described in b Pain. Remarks:.
Leston. Lesion. Treatment. : i ¢ Limitation of
radiographic - movement.
reports. d Abscess forma-
ton.
= bRight hip joint. Hip-2 years. |[mmobilisation and{Head of right|(a) Temperature|Active lesion.
Ny extension on Pyr-{femur absorbed and | swinging to 100° .
ford frame. acetabulum erod-| F. Pulse 96 to 112.| Acute destructive

years. ing. Marked osteo- (b) Pain on move- |Process.
porosis. ment of hip or
. . pressure on lumbar
Partial erosion and spine
absorption of 3rd ’ .
and 4th lumbar|(C) All hip move- -
vertebral bodies. |ments very limi-
ted—spasm.
Left psoas abscess.| Spinal movements
also small and
painful.
(d) Psoas abscess
—palpable.
CASE NO. 60. L.S. Age 7} years.
Evidence of
activity - -
. . . 5’;1":_2?: e:ngf a Temperature
Site Duration Awailable Lesion as and pulse rate
of - of history of deseribod i |b Pain. Remarks.
Leston, Lesson. Treatment. ; k ¢ Limitation of
radiographic movement
reports. d Abscess forma-
tion.
Left hip joint. 23 years |No very accurate| Epiphyseal head of( (a)  Temperatire| A B-Coli infection
) (doubtful). |history = obtained |left femur partly| very irregular. Or-|of the urinarytrack

but in Aug., 1930,
“marked .rarefac-
tion of head of
femur” was re-
ported.

Treated by exten-
sion and immobil-
isation on various
frames and splints.

absorbed but des-
truction of bone
not extensive.

Remains of head
well impacted in
acetabulum and
position good.

dinary range 98° to
100°F. but occa-
sional periods -of
irregularity to
103°F.

(b) Nil

(c) Very slight
flexion only pos-
sible at hip joint.

(d) No clinical evi-
dence of abscess.

explains periods of
high swinging
temperature.

The bone lesion
gives the impres-
sion of remaining
activity.

Note : Hip abscess
formed and dis-
charged during the
latter part of 1933.







CASE NO. 61. A.T. Age 13 years.

Evidence of
activity

A (definitely quies-
cent lesion.

Extent and !
a Temperature
Site Duration Awailable d}f’gg;’f’ggi and pulse rate.
of of history of described. in b Pain. Remarks.
Lesion. Leston. Treatment. g . ¢ Limitation of
radiographic Cmovement.
reports. d Abscess forma-
tion.
: Dorso-lumbar | 4 years. No history of early{Partial destruction| (a) Nil. Child ambulant, in
-vertebrae. treatment  avail-{of 2nd and 3rd good general con-
able. lumbar  vertebral} (b) Nil dition, and with
bodies. Good fus- high exercise
Long periods of|ion of fragments|(c) Good move-|tolerance.
rimmobilisation and|and marked scler-| ments above and
hyperextension. osis at fusion. below lesion.
No history of abs- (dy Nil
cess formation. Lesion  obviously
inactive.
CASE NO. 62. T.B. Age 8 years.
Evidence of
activity
. . ) cfiiﬁgg er('mgf a Temperature
Siite Duration Available Tesion as and pulse rate
of of history of described in |0 Poin. Remarks.
Lesion Lesson. Treatment. - di . ¢ Limitation of
radiographic movement. ~
reports. d Abscess forma-
ton.
Right knee joint. |3 years. Plaster fixation for! No erosion of bone.| (a) Nil. Child ambulant for
SRR two years. . 4 months before
. Decreasing osteo-| (b) Nil. estimation wearing
Gradually ihcreased | porosis of femoral caliper splint,
exercise & weight-|epiphysis. (c) Slight limita-
bearing. tion of flexion. Tuberculin  sensi-
- tivity was ++
. (d) Nil







CASE NO. 63.

E.B. Age 10 years.

Evidence of
activity

Extent and
a Temperature
Site Duration Awvailable clizfgcteraof and pulse rate.
0 of history of de ri%” d “: b Pain. Remarks.
Lesson. Leston. Tyeatment. scribea in ¢ Limitation of .
radiographic C movement
reporis. d Abscess forma-
tion.
Left hip joint and|7 years. No history of{Destruction . and|(a) Nil Ankle lesion inac-
right ankle joint. treatment obtained.|absorption of head tive.
v of femur. Erosion| (b) Nil. . )
Old healed sinus|of acetabulum and Hip lesion prob-
on left thigh. subluxation. () Partial anky-|ably still mildly
losis of hip joint.|active.
Recent immobilisa-|Large calcified| Movements of| .
tion in plaster|abscess. ankle joint limited.|General condition
splints. very good.
Ankle: Irregular-}(d) No clinical )
ity of articular| evidence of abscess
surfaces of tibia| formation.
& astragalus. Loss
of joint space.
Bone detail good.
CASE NO. 64. C.L. Age 10 years.
Evidence of i
achnty
, . . 5‘;:2’3 e:nc‘vff a Temperature
Site Duration Auvailable Tesi and pulse rate
of of history of d ”’%" da‘-' b Pain. Remarks.
Leston, Lesion. Treatment. escrived W\ o Limitation of
radiographic movement
reports. @ Abscess forma-
tion.
Right hip joint. {8 y e a r s/1924—onset. Immo- | Extensive absorp-| (a) Temperature|General condition
o (total). bilisation and ex-|{tion of head and| irregular to 99.4°F.|very poor.
. tension in various|neck of femur and{ Pulse 90 to 100. ’
R eactivation|splints. erosion of aceta- Reactivation of
with abscess bulum. (b) Nil. lesion at line of
4 months/Apparently quies- attempted  aniy-
before esti-[cent in 1931 and|Good impaction &| (c) Very slight| losis.
mation. sent to special|partial ankylosis| flexion movement

school.

Re-admitted to
Abergele October
1932, with abscess
in front of hip
joint.

with good bone
detail except along
line of ankylosis.

of hip possible.

(d) Palpable fluc-
tuant abscess in
front of hip.







CASE NO. 65. D.McH. Age 7 years.

Evidence of
activity

Extent and
‘ a Temperature
Site Duration Awvatlable [}fr?te’aaf and pulse rale.
of - of history of d es %" d S b Pain. Remarks.
Leston. Lesson. Treatment. escribea i ¢ Limitation of
radiographic movement.
reports. d Abscess forma-
fron.
. Right hip joint. |2 years, 1930—onset. Immo-} Advancing des-|(a) Temperature |An advancing
N bilisation in plaster|truction of head| to 100°F. lesion,
splints. and neck of femur.| Pulse 80—112.
General condition
Admitted to Aber-|Increasing erosion| (b) Pain on move-|very poor.
gele in January,| of acetabulum. ment.
1932. All bones thin and
. Marked osteoporo-|(c) M o v-e ments)osteoporotic.
sis. very  limited and
painful. Note : Hip abscess
formed and _ dis-
(d) No evidence of |charged in Janu-
abscess. ary, 1934
CASE NO. 66. D.N. Age 5 years.
Evidence of
actiunty
. Z;‘;'HZ”: ;mdf a Temperature
Site Dyration Awvailable ¢ L‘” icier 0 and pulse rate
of of history of d ‘m%” da.g b Pain. Remorks.
Lesion. Leston. Treatment. escribea | [imitation of
. radiographic movement
reports. d Abscess forma-
{ tion.
Left Hip Joint. |13 years. [July, 1931 — onset.| Advancing absorp-| (a)  Temperature| Acute lesion.
tion of head of| irregular to 99.8°F.

Admitted to Aber-
gele, December,
1931.

Treated on Pyr-
ford frame.

femur and erosion
of neck of femur.

No abscess shadow.

(occasional rise to
101°F).

(b) Pain on move-
ment.

(¢c) Marked spasin.
(d) No clinical

evidence of
abscess.

General condition
miserable.

Phlycten_ﬁlar con-

junctivitis.
Septic sores on
knees resulting

from extension.







CASE NO. 67. B.R. Age 12 years. ~ ——

Evidence of
activity

Extent and

a Temperature
Site Duration Awailable cliafggteragf and pulse rate.
of of history of de secn‘brz d in b Pain. Remarks.

Lesion. Lesion. Treatment. radiographic ¢ Limitation of
© movement.
reports. d Abscess forma-
tion.

Right Hip Joint: |4 years. 1928—-o0nset. Absorption of head | (a) =~ Temperature|General condition
Ambulatory for aland neck of femur| 97-4° to 994°F.|fairly good. Limi-
time. and upward|Pulse 8 to 100. ted movements at

erosion of aceta- knees and ankles.
1929, Aspiration of{ bulum. (b) Nil. Bilateral talipes

large abscess
which absorbed
later.
Immobilised in
plaster splints.

January, 1932—
admitted to Aber-
gele.

Moderately good
ankylosis.

Calcified iliac
glands.

(c) Ankylosed.

(d) No evidence of
abscess.

equino varus.

Hip lesion appar-
ently inactive.

CASE NO. 68. C.B. Age 8 years.

Evidence of
actiuty

detail poor.

No abscess shadow.

ments very limited.

(d) Nil

Extent and
a Temperature
Siite Duration Awailable dfe’%t” a_(:f and pulse rate
of of history of d Sr'bn i b Pain. Remarks.
Lesion. Lesion. Treatment. escmoec M |c Limitation of :
radiographic movement
reports. d Abscess forma-
tion.
mDVOrsal vertebrae. |2 years. |No history of early|Erosion of 10th|(a) = Temperature]A moderately
- treatment. Immobi-|and 12th dorsal| 99°4°F. at night.jactive lesion at
lised in plaster bed| vertebral  bodies.| Pulse 84 to 100. time of estimation.
since admission to{11th body absorbed.
| Abergele ~— Janu- . (h) Nil General - condition
ary, 1932, Efficient collapse in fairly good.
progress but bone| (c) Spinal move-







CASE NO. 69. MK. Age 52 years.

Evidence of
activity

plaster bed.

Bodies of 11th and
12th dorsal largely
absorbed. :

Efficient collapse in
progress.

Some evidence of

sclerosis.

ments limited. No
spasm,

(d) Nil

Extent and
a Temperature
Si}e Dun?ftion {;vailablef C}Iiae";gifragf " %zd_ pulse rate. R "
[ 0, 1siory o ; . an. emares.
Leston. Leston. Treatment. f:jfgd;zd h?; ¢ Limitation of
re %rtf' movement.
ports. d Abscess forma-
. ton.
Right Hip Joint. |3} years. |1929 - onset after Advancing destruc-| (a) Occasional ir-|An active progres-
fall. Eion of head of] regularity 059 %en%— sive lesion.
) emur. perature to 99-8°F.
Immobilisation and -| Pulse 80—108. General condition
extension on{Erosion of aceta- poor.
frame, bulum. (¢)) Pai;l on move-
ment of joint.
Admitted to Aber- :
gele in November, (c) Movements
1931. limited by spasm.
(d) Nil.
CASE NO. 70. K.T. Age 3 years.
Evidence of
Extent and |, Te‘:;:;?:gure
Site Duration Awvailable character of and pulse rate
of of history of dLe‘Y;%’:da“fn b Pain. Remarks.
Lesion. Lesion. Treatment. escrs ki ¢ Limitation of
radiographic movement
eports. ’ e
4 d Abscess forma-
tion.
" “Dorso-lumbar ver-| 23 years. | Immobilised on | No abscess. (a) ‘Temperature| Apparently a heal-
_ tebrae. frame at home. reaching 99-8°F, at{ing lesion but
Disease of 1l1th| night. Pulse 90 to|questionable if
Admitted to Aber-{and 12th dorsal| 100. activity has ceased.
gele, November, | vertebral bodies
1931, gng of 1st lumbar( (b) Nil
ody. .
Immobilised in (c) Lumbar move-







CASE NO. 71.

G.P. Age 7 years.

rounded kyphosis,

Wrist : Excavation
of epiphysis of
radius — sclerosis
advanced.

Flexion of wrist
limited.

(d) No clinical evi-
dence of abscess,

Evidence of
Extent and actiity
Site Duration Auwailable character of ¢ 5531 ﬁi’ff:urrffte
F f history of Lesion as b Pai et R 5
L o] 9] Yy described in . wn. EIMaris.
esion. Leston. Treatment. radiographic -¢ Limitation of
reports movemeni.
: d Abscess forma-
tion.
Right Knee Joint. | 6 years. 1926, onset after|General osteoporo-|{ (a) Nil. Disease appears
FR a fall. sis of femur and quiet at present,
Long treatment in tibia. (b) Pain on passive| but, three months
various institu- . movement. ago the lesion
tions. Very fine irregu- seemed active,flex-
. larity of articular| (¢) Flexion very|ion taking p]ace as
f netm();(\lxsies(s):in?emar- surface of femur. | limited. soon asd splint was
X removed.
No accurate his-[Small calcified| (d) No present evi-
tory of treatment.| shadows lateral to| dence of abscess.
Admited to Aper-| ST 0rd,_of
foie_in December, i periosea -
present over lateral | "°5" arity.
epicondyle of
femur.
CASE NO. 72. CL. Age 6 years,
Evidence of
. Extent and actity
Site Duration Awailable character of |® azgmﬁigzem::te
Lesion as .
of history of described b Pain. Remarks.
Lesion. Lesion. Treatment. r’;‘:l‘;? ﬁa 5 h’:; ¢ Limitation of
re ﬁ ris. movement.
d Abscess forma-
tion.
Dorsal vertebrae. |Wrist — 3 Immobilised on{ Lesion of spine is
. . years. }spinal frame since Four dorsal verte-| (a) Temperature probably still mild-
Right W i i i
rist Joint.) 1929 in  various!bral bodies eroded| irregular to 100°F.{ly active but the
. Spine — 2 institutions. —twa  bodies ab-| Pulse 94 to 110 wrist lesion
years. L .. |sorbed, appears to  be
Wrist immobilised . (b) Nil. quiescent.
in plaster splint. Large fusiform
abscess. (c) Spinal move-
ments in abeyance,
Collapse with large| No spasm.







CASE NO. 73.

AH. Age 3 years.

Evidence of
actiuty

‘ Extent and
a Temperature
Site Duration Available clg&gt:ragf and pulse rate.
~of of history of described. in b Pain. Remarks.
Leston. Lesion. Treatment. radiographic ¢ Limitation of
rep%rts " movement.
: d Abscess forma-
tion.
Dorsal vertebrae. | 13 years. |[Immobilisation on{Disease of 9th to|(a) Nil A lesion in which
o spinal frame. 12th vertebrae. activity is rapidly
(b) Nil. diminishing.
11th and 12th ver-
tebral bodies ab-| (c) Limitation of{Note: Plastic
sorbed. all spinal move-|operation on crani-
ments. Kyphosis. |al vault, at % year.
Commencing Spastic paraplegia
recalcification. (d) Nil. of right hand and
arm.
CASE NO. 74. R.B. Age 3 years.
Evidence of
activily
. ) . th‘gZ'gef”gc a Temperature
Site Duration Available Lesion as and pulse rate
of of history of described in b Pain. Remarks.
Leston Lesion. Treatment. . : . ¢ Limitation of
radiographic movement
reporis. d Abscess forma-
tion.

. Dorso-lumbar ver-{2 years. Immobilisation on{Very complete ab-| (a) Nil. Sub-active lesion.
. tebrae, spinal frame till{sorption of 12th General condition
g recently. ’ dorsal and 1st lum-{ (b) Nil. very poor and dev-

Now ifamobilised
in plaster jacket.

bar vertebral
bodies.

Collapse with some
recalcification.

Diminishing
abscess  showing
some calcification.

(c) Small kyphosis.
Very limited spinal
movements, No

| spasm.

(d) No clinical evi-
dence of abscess.

elopment much be-
low normal.







MD.

CASE NO. 75. Age 6 years. -
' Evidence of
activity
: 5;;3'3 e;modf " a Temperature
Site Duration Available Lesion as. and pulse rate.
of of history of described in b Pan. Remarks.
Leston. Leston. Treatment. radiographic ¢ Limitation of
movement.
reporis. d Abscess forma-
tion.
Right Knee Joint. | 3 years. No reliable history { Marked erosion of | (a) Nil. Lesion remains
of early treatment.| inner  epiphyseal active.
History of “aspira-|condyle extending|(b) Spasm round
tion” and scar on|into inner and pos-|knee joint with{General condition
outer aspect ofterior aspect of| pulpiness and pain|good.
knee. diaphysis. ‘| on movement.
Recent 1mmob1115a— Bone detail gener-|(c) Movement very
. tion in plaster| ally masked. slight.
splints.
(d) Nil
CASE NO. 76. E.S. Age 12 years.
Evidence of
) activity
Cl;‘;g:gef"‘gc a Temperature
Site Duration Auwailable Lesion as. and pulse rate :
T of of history of described in |? Pain. Remarks.
Leston. Lesion. Treatment. ! * |¢ Limitation of
S radiographic ovement
reports. d Abscess forma-
tion.
Rxght Hlp Joint| Hip—9 No history avail-|Hip: Loss of head| (a) Nil Healed and healing .
Lumbar Verte- years. |able of treatment|and neck of femur lesions. i
Spine—7 |of ‘hip joint dis-|with acetabular| (b) Nil : L
years. |ease. erosion and dislo- General condition

‘Immobilisation and
hyperextension on
various spinal
frames.

Recent fixation in
plaster spinal
jacket.

cation. Small calci-
fied abscess. Anky-
losed—good bone
detail.

Spine: Complete
destruction of
three lumbar bod-
ies. Good collapse.

'Butterfly psoas
abscess, well calci-
fied.

(c) Spinal move-
ments good above
lesion.

(d) Palpable psoas

-abscess.

fairly good but
much muscular at-

rophy.







CASE NO. 77. J.S. Age 9 years.

Evidence of
activity

Extent and

a Temperature

Stite Duration Available chlfzra_cter of and fmlse rate.
of of history of d e”%" daa: Pain. Remarks.
Lesion. Leston. Treatment. r(féf;;riz s h’:; ¢ Limitation of
' movement.
reports. d Abscess forma-
. tion.

Right Knee Joint.| 6 years. Immobilisation No bony abnor-|(a) Temperature|No evidence of
from 1926 till 1928| mality. irregular to 99'4°F. | present activity of
with apparent good| - Pulse 80-—100. disease but re-
recovery. Some|Presumably purely peated relapses
fleeting symptoms | synovial. (b) Nil. make an assess-
in  1928—observed ment of  final
for a time—appar- (c) Flexion ex- | quiefence very diffi-
ent subsidence. tremely limited. No| cult.

spasm behind knee.
Pain and swelling :
returned in 1930. (d) Nil
Immobilised since -
then.
§ CASE NO. 78. CH. Age 5 years.
Evidence of
activity
ixtenf ;mr%f a Temperature
Site Duration Awvailable ¢ Ijlm}f er o and pulse rate
of of history of d m%" d‘“: b Pain. Remarks.
Leston. Leston. Treatment. escribea Wt . T imitation of
radiographic movement
reports. d Abscess forma-
tion.
“Dorsal Vertebrae. | 3% years. L ong - continued | Destructive disease| (a) Some irregu-|Lesion remaining
R immobilisation on|of 8th to 12th dor-| larity of tempera-japparently active.

spinal frames and
plaster bed.

Lately—fixation in
plaster spinal
jacket.

sal vertebral
bodies.

Two bodies almost
entirely absorbed.
Destructive process
apparently not ex-
tending but no
evidence of recalci-
fication or efficient
approximation of
fragments.

Spinal abscess—?

increasing.

ture to 99-8°F.
Pulse 80—100.

(b) Nil.

(c) Spinal move-
ments in abeyance.
No spasm.

(d) No clinmical
evidence of abscess
but note radiologi-~
cal report.

Little or no evi-
dence of a healing
process.







CASE NO. 79. W.L. Age 4 years.

Evidence of
activity '

swelling over 10th
right rib posterior-
ly—receding..

Extent and
a Temperature
Site Duration Awailable cl;jx:qgteragf and pulse rate.
of of history of de s;:ib’:d n b Pain. Remarks.
Lesion. Lesion. Treatment. radiographic ¢ Limitation of
re [)go for s movement.
: d Abscess forma-
tion.
“Right Hip Joint. | 13 years. |Immobilisation in]|Progressive ab-|(a) Temperature|Definitely active
- plaster splint after|sorption of head of | swinging to 99-8°F.|and progressive
onset. femur with erosion| Pulse 86 to 108. |lesion.
of acetabulum.
Extension on Pyr-|Disease active. (b) Pain on’ at-
ford frame. tempted movement.
Widespread osteo-
porosis. (c) Movements
very limited.
Spasm.
(d) Nil
CASE NO. 80. E.C. Age 12 years.
Evidence of
actiwty
iﬁig'cb:e:ngf a Temperature
Site Duration Available Lesi and pulse rate
0 of history of d esz%z das_ b Pain. " Remarks.
Leston. Lesion. Treatment, escr ¢ Limitation of
radiographic movement
reporis. d Abscess forma-
ton.
ibs and costal|l year. Abscesses  which|No  radiographicj (a) Nil. Disease  possibly
rtilage. formed over vari-|evidence of bone sub-active in one
(2. periosteal). ous ribs and costal | lesion. (b) Nil, area but generally
S cartilage have been quiescent. Child
aspirated or incised (c) Nil, ambulant and - in
. |with good healing. excellent  general
(d) Small fluctuant|condition.







CASE NO. 81.

E.G. Age 13 years.

Evidence of
actwvity

tion followed by
extension on Pyr-
ford frame.

and neck of femur
eroded and excava-
ted. No acetabular
erosion. No
abscess.

irregular to 994°F.
Pulse 90 to 120.

(b) Some pain on
rotation of femur.

‘c) Rotatory move-
ments limited.

(d) Nil

Extent and
a Temperature
Stte Duration Awailable clzz;gt:r ag'f and pulse rate.
[ of history of described. in b Pain. Remarks.
Lesion. Lesion. Treatment. ; ; ¢ Limitation of
radiographic movement.
reports. d Abscess forma-
ton.
Right knee joint. (12 Years, |[No reliable history|Loss of joint|(a) Nil. A moderately
. of early treatment.|space. Some irreg- active lesion.
Ambulant and con |ularity of medial| (b) Nil
sidered “quiescent”|articular surfaces ) General condition
in 1929 of femur and tibia.| (¢) Joint fixed. No|good.
flexion possible. -
Acute relapse in|General haziness
March, 1932, and poor bone|(d) Nil
detail.
CASE NO. 82. G.L. Age 2 years.
Evidence of
achiuity
5;;{:2"; e:'mgf a Temperature
Site Duration Awvailable Le sifm as and pulse rate
of of history of described in |0 Pam. Remarks.
- Leston. Leston. Treatment. . ; ¢ Limitation of ~
radiographic movement
reports. d Abscess forma-
tion.
Left hip joint. 13 years. |Plaster splint fixa- Epiphyseal  head{ (a) Temperature{A localised active

lesion.







CASE NO. 83. CW. Age 13 years. ~ -
Evidence of
activity
gz’zgg e;":)df a Temperature
Site Duration Available Lesion as. and pulse rate, -
of of history of described in b Pain. Remarks.
Lesion. Leston. Treatment. : ;i ¢ Limitation of
radiographic movement.
reporis. d Abscess forma-
tion.
Left hip joint. 8 years. Immobilisation in{Loss of head and| (a) Nil Lesion not definite-
various splints. part of mneck of ly quiescent—note
femur. Little aceta-| (b) Nil. abscess history.

Abscess of thigh
present and aspira-
ted since 1930.

bular erosion.

Banana - shaped
abscess in thigh—
partly calcified.

(c) Hip ankylosed.

(d) Abscess too
thick to aspi;ate.

CASE NO. 84. MK. Age 9 years.

Evidence of
activity —-

1928 .till 1931 with
apparent healing.
Acute recrudes-
cence after a fall
in September, 1931.

of head of femur.

Upward erosion of
acetabulum.

Bone detail poor—
active disease.

irregular to 99-8°F.
Pulse 90 to 104.

(b) Pain still pres-
ent on movement,

(c) Movements not
possible.  Painful
spasm,

(d) Nil

Extent and
a Temperature
Site Duration Awaslable cPI:aea%t:fagf and pulse rate
o of history of described in Pain. Remarks.
Leston. Leston. Treatment. . . ¢ Limitation of
radiographic movement
reporis. g Abscess forma-
ton.
- Left hip joint. 4 years. Immobilised from|Partial destruction| (a) Temperature|Acute lesion.

General condition
fairly good but
rather flabby.
(Jewess).







CASE NO. 85. M.H. Age 3 years.

Evidence of

activit /
Extent and a Tem era{ure
. . . character of P
Site Duration Available N and pulse rate,
s . Lesion as .
of 0 history of d ibed i b Pain. Remarks.
Lesion Lesion Treatment. escrivea i ¢ Limitation of
: : ) radiographic
reports movement,
' d Abscess forma-
tion.
Right hip joint. 3 years. Immobilisation and A Im ost com plete (a) Temperature A lesion of low
extension on ab- destruction of head swinging to 100°F. activity.
duction and Pyr- of fem ur. Rare- Pulse 90 to 100.
ford fram es. faction of neck of
femur and troch- (b) Slight pain and
Abscess in thigh anteric area. spasm — becoming
aspirated once in less.
December, 1931 —
thereafter absorbed (¢) M ovements
rapidly. very limited.

(d) No evidence of
recurrence of

abscess.

CASE NO. 86. E.H. Age 13 years.

N
Evidence of
activit,
Extent and a Tem era{ure
. . . character of P
Site Duration Available . and pulse rate
. Lesion as .
of of history of . . b Pain. Remarks.
+ 4 described in L,
Lesion. Lesion. Treatment. . . ¢ Limitation of
radiographic
reports movement,
: d Abscess forma-
tion.
Right hip joint. 10 years E x tra - articular Ankylosis firm (a) N il. H ip lesion appar-
Pulm onary graft to hip joint w ith destruction of ently inactive.
(tuberculosis o f in 1926. head and part of (b) Nil.
hilar glands). neck and erosion General condition
Rested for a time of acetabulum (c) Jointankylosed. poor.
in 1930 on account
of occasional pain M uch calcified ab- (d) No clinical Cough and loss of
in joint. scess shadowing. evidence of ab- weight.
scess
N o symptoms Calcified hilar
then. SiOc€ tkcn glands in cach

lung.






CASE NO. 87. EH. Age 12 years.

Evidence of
activity
. i . thﬁffg e;"zi a Temperature
Site Duration Awailable Lesi : and pulse rate.
of of history of d esz%n da.s: b Pain. Remarks.
Lesion. Lesion. Treatment. escrived 1 ¢ Limitation of
radiographic :
: . reports. movement.
d Abscess forma-
tron.
Left knee joint. 1% years. |Immobilisation in|No bony abnor-|(a) Temperature|Some pulpiness
plaster splints. mality. at night 994°F.land general evi-
Pulse 80 to 100. dence of incom-
Some loss of joint plete arrest of
space. (b) Nil. disease.
(c) Flexion move-
ment  increasing|Note: This joint
: slowly. was excised in
- September, 1933,
(d) Nil on account of pain
and swelling. Ac-
tive erosion of
cartilage found at
operation,
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