
An Investigation of

SCLEREMA NEONATORUM;
with Special Reference to the Chemistry of the

Subcutaneous Tissues.
(Part LI.)

BY

G. A. HARRISON, B.A., M.D.
(Biocheinist, The Hospital for Sick Children, Great Ormond Street, Londonl.)

CIIEMICAL INNVESTIGATION OF SUBCUTANEOUS TISSUES.

A few preliminary determinations only were nmade by McNee in Cases
I. and IT. These will be given first. As a result of the experience gained
in these two eases, a definite plan of campaign was outlined for the
investigation of Cases III. and IV. Case V. recovered spontaneously and no

biopsy was made.
A. Cases I. a-1(1 II. and Controls.

The fat was melted otut of a imiass- of subcutaneous fat, and dried. TIhe
melting point of this separated fat was taken by the capillary method; and

the, iodine value was determined by Hubl's method.

Case I. Control I. Case II. Control II.

Age ... ... ... 6 weeks 1 year 12 weeks 9 weeks

M.P. of separated fat, OC. 50 5 33-5 38 5 32 5

Iodine value of ditto (Hubl) . 42 1 45-7 52 0 57-5

Control I. died fromn capillary bronchitis and Control II. from gastro-
enteritis.

Cholesterol determin.ations were made in Case I. and Control I. with the

following results (mnethod of Windaus) :

Case I. Control I.

Percentage of

Free cholesterol ... ... ... 0 25 Trace

Cholesterol as esters ... ... ... 0-20 0-82

Total cholesterol ... ... ... 0.45

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.1.3.123 on 1 January 1926. D

ow
nloaded from

 

http://adc.bmj.com/


ARCHIVE,S OF DISEASE IN CHILDHOOD

B. Cases III. and IV. and Controls.
Methods.

The subcutaneous fat removed at autopsy or biopsy from the chest,
abdominal wall, arms, or thighs, was cut into small pieces with a scalpel, and
then treated in one of two ways. (a) The small pieces were spread in a thin
layer on a clock glass. and dried to constant weight over calcium chloride in
a vacuumn desiccator. This usually occupied two or three weeks. (b) The
small pieces were ground with sand and sufficient anhydrous sodium sulphate
to mnake an "easy flowing" powder. The dry subcutaneous fat, or the
powder, was extracted continuously with ether in a Soxhlet apparatus for
three or four days (total hours always exceeded 18). Both methods were
sometimes used, each on half of the available fat. On comparing the two
methods the use of anhydrous sodiunm sulphate resulted in a slightly better
extraction, but, the difference was very slight-less than 2%. It was of
course essential to employ (a) when determining the percentage loss of
moisture.

At the end of the three or fouir days' extraction most of the ether was
removed fromn the ether-soluble portion (" ether extraet ") on the sand bath,
the process being completed in CO 2 Access of air and moisture was
prevented by storage in a vacuium desiccator over parafin wax shavings (to
rem-ove last trace of ether) and calcium chloride. When constant weight was
attained the analyses N-ere started. The residue in the Soxhlet thimble
(" ether-extracted residuie ") was left in the air till the ether evaporated and
was then stored sinmilarly.

As mnany of the followina determlinations as possible were made upon
the " ether extract ": Melting point, acid value, saponification value,
iodine value, total cholesterol, and proportion of unsaponifiable matter. The
fatty acids were septarated, and the following determninations made upon
them :--MIelting point, neutralisation value (and mean molecular weight)
and iodine numlber. The methods uised were the standard ones employed in
tl-he determination of fat constants, and need no description beyond the
following notes. AMelting point: open capillary mnethod; temperature when
fat first started to rise in capillary taken as mnelting point. Iodine value by
Wij's rrmethodl. Total eholesterol by colorimetric method (technique of Bloor,
or MTyers and Wardell). or using digitonin (WVindaus).
Re sults.
(a' Examination of the ether ext1ract.

Otur results for cases of sclereina are given in Table VI. and for control
e.ases in Table Vii1. The meltinig point values are the mean of two or more
determinations. The olein and oleic acid percentages are calculated fronm the
iodine values, on the assumption that they alone were responsible for taking
up iodine. This is probably justifiable in the control cases, but not neces-
sarily so in sclerema. Tn fact there is sufficient cholesterol to increase
slightly the iodine value, but only slightly. In Case IV. by means of thg
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SCLEREMA NEONATORUM

solid bromnide test," traces of highly unsaturated fatty acids were
demnonstrated, but in such minute amounts as to have no appreciable influence
on the iodine value. Bearing in mind the slight increase due to the
cholesterol (particularly in the autopsy material from Case IIl.), even in
sclererna it is probably fair to take the iodine value as a measure of the
olein or oleic acid content.

TABLE VI.
Results of examination of "ether extract " of subcutaneous fat in sclerema.

CASE III. CASE IV

Determination. Biopsy Autopsy Autopsy
material. material. material.

Age: 5 months. Age: 6 months. Age: 3 months.

Total: cholesterol %
by digitonin method ... 1.5 (approx) 6 0 2 1
by colorimetric method ... 2 2 11 0 3 2

Unsaponifiable matter % ... _ 13 6 3-1

M.P. of ether extract, C. ... 385 429 47 3
Acid Value . ... ... 5 4 9 0 5 9
Saponification value ... ... 211 206 195
Iodine value ... ... ... 52 3 540 45 5
Calculated olein % ... ... 60 8 62 7 52 8

Separated fatty acids
M.P. °C. ... ... ... 45 1 49 7
Neutralisation value ... - 216 206
Mean molecular weight ... . 260 272
Iodine value ... .. ... - 489 46 7
Calculated oleic acid% ... 54 3 51 8

The 'ether extract from the biopsy material in Case III. only amounted
to i gm. The results for several of the analNses can therefore only be?
approximate. The autopsy material from Case III. yielded just over 5 gms.,
and from Case IV. 71 gms. of ether extract. It is considered that the results
in these instances are reasonably accurate.

In Case III. three weeks elapsed between biopsv and autopsy. The
patient died from intercurrent gastro-enteritisi and was very emaciated at
death, whereas when the biopsy was performed there wals no emaciation. l-
is possible that the greater concentration of cholesterol (Table VI.) and cf
calciunm (Table IV.) in the autopsy material is largely accounted for by the
extreme degree of emaciation that occurred during the three weeks. Fat was
absorbed from -the subcutaneous depots during-that period, but cholesterol
and calcium would be absorbed very much more slowly; in fact it is more
than possible that during these three weeks rnore cholesterol and more
calciunm may have been laid down.

On ashing the " ether extract " there was no residue, thus excluding the
presence of calcium or other inorganic substances,
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SCLERE.MA NEIONATORIYM

(b}) Examination of the " ether-extracted residue."
lReference to the estimations of calcium and of total phosphorus has

already been made (Tables IV. and V.).
C. Special experimnents.

(1) The effect of added cholesterol on the melting point of an ether
extract of subcutaneous fat:-

M.P ,C.
Control fat (non-sclerematous) ... ... ... 28-4

plus 2% cholesterol ... ... ... 28-5
The addition of 2% cholesterol had no effect.

(2) The effect of added pa.lmitin on the melting point of an ether extract
of subcutaneous fat:-

Added palmitin,
as per cent. of Average Elevation of

result-ant M.P,Q. M. P.0C.
mixtu ce.

Control fat (non-sclerematous) ... Nil 27.0
plus pure palmitin ... :3.0 35*9 8-9

,,7...7.1 44*0 17.0
... 28-4 53*7 26-7

The addition of tripalmitin ha.d a marked effect on the melting point of
the resultant mixture. Or to put this in another way the artificial reduction
of the percentage of olein greatly increased the mielting point.

LITERATURE.
It is convenient to give a summary of the literature on the chemistry of

the subeutaneous fat under two headings: (a) Non-sclerematous patients,
(b) Cases of selerema.

(a) Non-sclere m ato us patients.
Langer(15) noted the difference between the subcutaneous fat of infants

and that of adults as regards melting point and consistency. He found that
infants' fatt vielded 31% solid-fatty acids, whereas the figure for adults' fat
was less tha.n 10%. He sta.ted that a large part of the fat in the fat-cells of
the infant was solid and opaque a.bove body temperature.

LebedIeff(17) stated that Chevreul found that the melting point of human
subeut-aneous fat waCs 20-220C. Lebedeff analysed the subcutaneous fat
from a nman who died fromn a,poplexy. He separated the liquid fatty acids b)y
the lead-salt-ether method, and was careful to avoid oxidation by working
in a current of CO.2. cie found 80 and 78-6% oleic acid respectively in
duplicate analyses.

Raudnitz (28) determiiined the melting point of the subecutaneous fat from
an infant of 2 days tand from a child of 2 years. In the former he found a
range of.42-3 to 44 60C. (fat of back 43 8, of chest 44 6, and of gluteal region
42-0`(J.'), and in the latter a range of 28-7 to 30 20C.

MVitchell (22) who is often quoted in German literature, worked with
perirenal and not with subcutaneous fat.
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ARCHIVES OF DISEASE IN CHlLDHOOD
Kndpfelmacher(14) found that the iodine value of the subcutaneous fat

Qf a new-born child was lower than that of an adult. On the basis of analyses
in seven cases (Table-VIII.) he suggested that the olein percentage of infant's
fat-increases until at the a.ge of about 12 months it reaches the " adult,
level. He made the int,eresting observa,tion (which so far'a.s I know has
never been confirmed) that the heel fat (and palmar fat) was peculiar in that
it, in contrast with the fat from the chest, baek and thigh, a,t birth already
contained the full complement
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SCALEREMA NEONATORUM

Thiemich (34) determined the iodine value of the fatty acids separated
from the suibcutaneous fat of 17 non-sclerematous infants of different ages.
I{e confirmed the fact that very young infants' fat is poorer in olein than that
of adults. He was, however, unable to confirmn. Kndpfelmacher's suggestion
that there was a regular increase in the iodine value from birth till the age
of 12 months.

Siegert,(31) likewise determined the iodine values of the separated faltty
acids in 26 non-sclerematous infants. He combined. his own results with.
tlose of Knopfelmacher and of Thiemich. Unfortunately, however, he
included the sclerema cases in his table. In Table IX. these findings are
reproduced, but with omission of the sclerema results.

TABLE IX.
Non-sclerematous cases of Kn6pfelmacher, Thiemich and Siegert.
Iodine value of separated fatty acids according to age.

Age.

Premature. 8 months

New-born ... ...

1 day to 1 month ...

1 month to 2 months

2 months ,, 3 ,,

3

4

5

6

8

10

, ,,99 4

,, ,, 5

,, ,, 6

,, ,, 8

,, ,, 10

,, 12

Siegert concluded

No. of
cases. *

2

12

5

5

2

6

3

4

4

3

3

IODINE VALUE.

Lowest.

46 8

38-8

38&1

38-45

41-5

414

42-3

470

46 1

51-7

55.5

* Total number of cases, 49.
that it could be definitelv

V(JIyong infants contains less olein than that of adults

Highest.

49.4

49-2

48 7

51-4

53.5

58-9

47-8

51-47

529

61-6

63-7

Average.

48-1

43.3
43.9

46-7

47.5

53*2

45.5

49.9

48-9

57-0

60 1

ccepted that the fat of
He pointed out that,

allowing for the difficulties of analysis and the fact that the nunmber of cases
tested was small, the results for the first eight nmonths of life were fairly
uniform. Between the eighth and twelfth months the iodine value rapidly
reached the a.dult level of about 65. He suggested that the explanation

129
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1ARCHIVES OF DISEASE IN CHILDHOOD

might lie in the change from a purely milk diet to a mixed diet which usuallvy
occurs at this period of infancy. In Table X. are included. the results
published since Siegert''s paper. It is felt that this larger group bears out
his contention.

TABLE X.
Non-sclerematous cases of Knopfelmacher, Thiemich, Siegert, Jaeckle,

Bardisian, Finkelstein & Sommerfeld, and Lasch.
Iodine value of separated fatty acids according to age

Age,

Premature. 8 months

New-born ... ...

1 day to 1 month ...

1 month to 2 months

'2 months ,

3

4

5

6

8

3

,, ,, 4

,, ,, 5

, ,,10

10

Adult ...

,, 12

IC
No. of
cases.

Lowest.

2 46-8

16

7

5

6

9

4

6

7

3

4

369

38 1

38-45

41-5

41-4

40-6

470

46 1

517

55-5

)DINE VALUE.

Highest.

49.4
49-2

607

51-4

58'7

75.5
47-8

53.3
56-2

616

63 9

NOTE.-Total number of cases, 69. In the majority of instances the determination of
the iodine value was made directly on the separated fatty acids In a minority of cases the
determination was made on the neutral fat (glycerides). In these latter cases the approximate
corresponding value for the separated fatty acids has been calculated, and these calculated
figures have been included in the above table. In the case of Lasch's results, his findings for
the subcutaneous fat from the thigh or, if no analysis is given for the thigh, the results for the
fat from the cheek have been taken. Case No. 8 is omitted since Lasch found an iodine value
of only 22 6, whereas that of the abdominal fat of the same patient was 54O0.

Jaeckle(12) questioned the absolute accuracy of the methods of previous
workers, but accepted the general conclusions of Siegert. He recorded his
own anialyses in two infants and seven adults. He found that human fat
was composed essentially of the glycerides of oleic, palmitic and stearic
acids, with but a mere trace of lower acids. He noted the influence of the
state of nutrition on the results of analysis, and stated that the fat of man and

Average.

48-1

42-2

47-1

46-7

50-1

57.4
44.3
50-9

49 6

57*0
61-0

65-0

11,0
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SCLERREMA NEONATORUM 131
of other higher animals was of practically the same composition. Likewise
he found the composition of lipoma fat to be very similar to that of
subcutaneous fat.

Bardisian(3) compared the composition of fat from three sources
(subeutaneous, mesenteric and perirenal) in each of five children to see if
there were any differences. The idea was suggested to him in view of the
fact that lard from different sources varies in coinpositicri. He did find slight
differences, but one is here concernled solely with his results for subcutaneous
fat. Only one of his patients was under 1 year of age, and in this case only
the iodine value of the neutral fat was low (Age 3 months: iodine value 50-3.
Ages 19 months to 5j years: iodine value 001 to 63 2).

Finkelstein and Sommerfeld(8) summarised the previous work of German
investigators and added their own results in two non-sclerematous patients.

Lasch(16) studied the composition of the fat from different parts of the
body particularly in regard to the iodine value. From analyses in 16 cases of
ages between birth and 10Oi months, he concluded that there was no significant
difference in the iodine values of fat taken respectively from the cheek,
sucking pad, thigh and abdomen.

The values for the fat constanits of the subecutaneouis fat of children and
of adults recorded in the literature, may conveniently be surnmarised in the
followilg notes:-

Neutral Fats (glycerides).
(i.) Melting point.
There is a general agreement tha,t the melting point, of the fat of new-

born a.nd very young infants is higher than that of adults, but the recorded
figures do not decrease regularly with increase in a.ge. Highest figure
recorded 44 60C., in an infant 2 days' old (Ratudnitz). Figures for the first
six months of life vary between 44-6 and 230C. Thereafter the melting point
usually lies between 30 and 190CG.

(ii.) Solidifica.tion point.
Again there is a general agreement as to the difference between infants

and adults, with irregular levels as for the melting point. Highest figure
(Kn6pfelmacher) at birth 380C. Mlost writers regard the solidification point
as too indefinite to be of any value.

(iii.) Todine value.
Fromn birth to the end of the eighth mnonth the iodine va.lue varies

between 35 and 55, though occasionally higher figures hbive been recorded.
From the end of the eighth month to about the t.welfth month the iodine
value rapidly rises to the adult level. The value in adults most commonly
lies-between 57 and 65, though figures as high as 73 have been recorded.

(iv.) Sa,ponification value.
There are very few recorded analyses in children. JFeckle(12) found 204 4

in each of his -two infants under 1 month, and figuires varving fronm 193-3 to
1991J in his seven adult patients. Bardisian's(3) figures ranged from 212 to
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ARCHIVES OF DISEASE IN CHILDIIOOD

:228 in his five children of 3 months to 51 years. Bardisian's results are
hialger than those given by most authorities. An average figure for adults
may be taken as 195 with a range commonly between 193 and 200.

(v.) Acid value.
The amount of free acid in human subcutaneous fat usually amounts to

a mlere trace. The acid value is generally less than two.
(vi.) Cholesterol.
Unna and Golodetz(35) found that the subcutaneous fat contained the

following:-
Free cholesterol ... ... .. ... ... 014%
Cholesterol as esters ... ... ... ... 0 04%
Total cholesterol ... ... ... ... ... 0-18%

Separated fatty acids.
(i.) MNelting point.
The melting point of bhe separated fatty acids runs parallel with, and at a

slightly higher level than, the melting point of the corresponding neutral fats.
The remarks made in connection with the latter apply equally to the former.
The highest recorded melting point of subcutaneous fatty acids is 480C.
(Kn6pfelmacher) in a new-born infant.

(ii.) Solidification point.
This lies at a slightly higher level than that of the corresponding neutral

fat. The highest recorded figure is 440C. (Knopfelmacher) in a new-born
infant.

(iii.) Iodine value.
This runs parallel with, and at a slightly higher level than, that of the

corresponding neutral fat:-
Birth to end of eighth month ... ... ... 36 to 58
Ninth month to one year ... ... ... 50 to 65
Average adult level ... ... ... ... 65
Usual range in adults ... ... ... ... 62 to 70

(iv.) Neutralisation value and mean molecular weight.
No data appear to have been recorded in children or in adults.
All the available literature on a,nalyses of the subcutaneous fat in

children has been reviewed. For furt,her accounts of similar analyses in
adults, the reader is referred to the papers of Partheil and Feri(26) and of
Unna and Golodetz(35) and to the works of Abderhalden(l) and of Lewkowitsch
and Warburton(18). On the whole, very little work on human subcutaneous
fat has been reported.

(b) Cases of Sclerema.
In the literature there are 18 ca,ses of sclerema neonatorum in which

chemnical analyses are recorded. These are summarised in Table XI. It
will be seen at a glance how meagre are the chemical data on which
hypotheses as to the causation of sclerema have been based. Apart from
est itnations of the iodine values and of the oleic'acid percentages, very little
has been done.
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ARCHIVES OF DISEASE IN CHILDHOOD

1Langer(15) suggested that in diseases of infants a preferential oxidation
of olein might occur. The resulting increase in palmitin and stearin might
easily lead to a hardening of the subcutaneous fat even in the presence of
hyperpyrexia. When there was a fall in body temperature the fats might
readily solidify.

Kndpfelnacher('4) believed that selerema was due to a combination of
three factors, (a) loss of fluidity of the subcutaneous fat, (b) lowering of body
temperature, and (c) the high level of the solidification point of the fat of
infants. He considered that sclerema was seldom possible after the second,
and never possibl'e after the sixth month. Subsequent clinical observations
have proved this latter statement to be incorrect. Kni.pfelmacher suggested
t,hat the freedom of the soles and palms from selerema miight be accounted
for by his observation that the heel fat contained its full complement of
olein already a.t birth. (See Tables VIII. and XI.)

The ana-lyses of Thiemich(34) included observations on the iodine value
of the separated fatty acids in three cases of selerema. Thiemich found no
significant differences between the iodine values of selerematous infants and
those of non-sclerenmatous infants of corresponding ages.

Siegert(31) included two cases of sclerema in premature infants in his
extensive investigation of the iodine value of the separated fatty acids of
the subcutaneous fat. He pointed out that the (liminished olein hypothesis
of sclerema could not hold, in view of Thiemich's observations on two cases
of selerema whose ages were 3J months, and whose iodine values were 53-3
and 53-2 respectively (Table XI.). Ile further noted that the iodine value was

often below 50 in pa,tients who did not develop sclerema. Also in spite of
a great loss of fluid, a low bodv temperature, and a low iodine value in many
ne.w-born and very young infants, the development of selerema was

exceptional. Hie further excluded the state of nutrition as the cause of low
iodine values. Some of his very emaciated infants had just as high iodine
values as some of his obese infants. Also he pointed out that it was a mere
assumption that olein was more readily oxidised than stearin and palmitin
in ca.ses of rapid emaciation.

Miura(23) " concluded that the fa.t of scleremic infants did not differ
miaterially from the fat of normal infants of the same age."

Sarvonat(29) " concluded that neither the body temperature nor the oleic
acid content would explain the hardening of the tissues."

Bayer(4) in a lecture maintained that selerema was due to a pathological
reduction of the content of oleic acid. He gave onlv a brief summary of his
own work and no details of the methods he used. HIe found the melting
point of the subcutaneous fa,t in selerema very much raised (Table XI.). In
fact one of his figures (M.lP. 700C.) is unique-so much so that one is tempted
to question its accuracy. His figures for the oleic acid content in sClerem.,
twe very low in comparison with his control ca-ses,
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SCLEREMA NEONATORUM

Smith(32) reviewed most of the previous literature, and added his -own
analyses in one case of sclerema. He made his determinations on the

' normal " and " abnormal " fat from his case. It would seem -to be
impossible thus to separate with the unaided eye sclerema fat into two parts.
A portion which is normnal macroscopically often shows the typical changes
in an earlier stage microscopically (compare remarks of Dr. MeNee in
histological report on Case I.). Smith did not support the diminished oleic
acid hypothesis, and suggested tentatively that the changes in sclerema were
similar to those in fat necrosis. Smith's acid values are extraordinarily high
--so high in fact that one suspects that post-mortem hydrolysis took place.

Finkelstein and Sommerfeld(8) summarised previous findings in tables,
and added their own results in five cases of sclerema. They discussed
previous hypotheses and concluded that most of these were negatived on
clinical grounds. Thev suggested that sclerema was due to some change in
the colloids of the subcutaneous tissues.

GENERAL R.EVIEW OF RESULTS.

Any hypothesis as to the pathology of sclerema neonatorum must be
suel as to emnbrace the following facts which have been found to be
char-acteristic of the condition:

(1) Solid consistency of fat during life.
(2) Ilistological picture of chronic inflammation with giant-cell formation

and calcification.
(3) P'resence of anisotropic crystals in the frozen sections.
(4) X-ray findings.
(5) Excess of calcium and of phosphorus in the subcutaneouis fat.
(6) Excess of cholesterol in the subcutaneous fat.
(7) Raised melting point of separated fat and of ether extracts of

subcutaneous fat.
(8) Iodine value and saponification value of subcutaneous fat within

norm al lirmits.
Previous work, and our own findings in the light of the above

observations, may now be discussed.
The Solid Consistency of the Subcutaneous Fat.

It was suggested by Langer in 1881 that a fall in the surface temperature
of the body in sclerema allowed the fats to come out of solution. Such a
fall in body temperature might, he thought, be due to improper clothing or
-to exposure to cold air or water. This hypothesis scarcely requires discussion.
In the first place a fall of more than a very few degrees in body temperature
is incompa.tible with life.' In the second place the fat of dead non-
sclerematous infants (temperature that of the surroundings) does not have
as solid a consistency as that of living sclerematous patients (temperature
;that of'the body). In Langer's cases, which Were of the severe type, the
-body temperature was subnormal. In our cases, which were of a milder type,
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ARCHIVE,S OF DISEASE IN CHILDHOOD

the body temperature was normal or raised, and yet the subcutaneous fat
was of a solid consistency in patches. A number of previous investigators
have discarded this hypothesis as untenable.

Practically the only other hypothesis that has been advanced was founded
on the observation that the melting point of the subcutaneous fat in sclerema
was higher than that of non-sclerematous infants of corresponding ages
(Kn6pielmacher, Bayer). The next point for discussion therefore is the
cause of this rise in the melting point of the subcutaneous fat.

In the present series of cases of sclerema the melting point of the fat was
found to be raised slightly, and this, together with the presence of crystals,
a.n excess of fibrous tissue, and the patches of calcification, can be regarded as
the cause of the solid consistency of the fat during life.

The (,1ause of the Raised Mlelting Point of the Sutbcutaneous Fat in Sclerema.
It was definitely shown by the work of Kn6pfelmacher, Thiemich and

Siegert, that the subcutaneous fat of normal young infants contains less
olein than that of adults. Subsequent investigations and our own analyses
(Table VII.) are in agreement with this. Is the slightly raised melting point
in selerema due to a further diminution in the content of olein? The work
of Langer, Kndpfelmacher and Bayer is in favour of this hypothesis, the
work of Thiemich, Siegert, Miura, Sarvonat, Smith, and Finkelstein and
Sonmmerfeld is against it.

In our own work no significant differences between the iodine values of
sclerematous and non-selerematous fat respectively have been found (compare
'rable 'VI. with Table VII.), but it does not follow that, this necessarily
disproves the diminished olein hypothesis. It is well known that the melting
point of fat mixtures may be altered considerably by relatively slight
variations in the composition of the mixed fats. The experiment on the
addition of palmitin to non-selerema.tous ether extract illustrates this forcibly,
One would hesitate before attaching any significance to variations of 3%
in estimations of the iodine value, yet variations of the order of 3% in the
olein content might influence very appreciably the melting point. In other
wor-ds an estimation of the iodine value is a relatively crude mea.sure of
the olein content. In view of the absence of any other more likely hypothesis,
one is inclined to agree that, the raised melting point in selerema may be
due to an increase in the proportion of fats of higher melting point.

When we started this investioaation(37) it, was thought that the anisotropic
crystalls in the frozen sections would turn out to be cholesteryl esters, and
that possibly an increa.se in the cholesterol content of scierema fat might
explain the raised melting point. The addition of 2% of cholesterol to non-

selerematous ether extract, however, did not alter the melting point.
The Nature of the Anisotropic Crystals.

On reference to the literature, a number of statements are found a.s
to the presence of crystals iri the fatlboth of sclerema and of UQrTnr infants,
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SCLEtREMA NEONATORIJAM

Thus Kn6pfelmacher(14). states th,at each globule of normal infant's fat
containis numerous "fattv acid " crystals, and Harris, in the discussion
following, Lieberthal's paper(19), refers to a case of sclerema in which " he
opened a couple of areas and pressed out a mass of sebaceous-looking
materia.l conta,ining lobules of oil which, under the microscope, wa.s found
composed of needle-shaped crystals."

A careful search of the literature has been made, but no serious attempts
to determine the nature of the crvstals seen in body fats has been discovered.
MIy own findings will be discussed.

It ha.s been shown in the section on the histochemical examination of
crystals in the subcutaneous fat, that the subcutaneous fat of normal (non-
selerema.tous) children contains an abundance of anisotropic acicular crystals.
Presumably these " normal crvstals are either stearin or palmitin. Are
the selerema crystals also composed of neutral fats?

The solubilities of the sclerema crystals exclude the possibility of their
being soaps or urates. The low acid values of the ether extracts makes it
unlikely that the abundant sclerema crystals are free fatty acids, though it
is to be noted that the acid values of selerematous fat are slightly higher
than those of non-sclerematous fat. The behaviour of the sclerema crystals
towards alkaline a.lcohol however (see Table I. and contrast with experiments
on palmitic acid crystals) rules out the possibility of their being free
fattv acids.

It is unlikely that the sclerema. crystals are composed of cholesteryl
esters for the following reasons: -(a) Microchemical tests for cholesterol
were nega,tive; (b) on carefully warming the crystals under the polarising
microscope, and then cooling, no evidence of the formation of fluid crystals
waas ever noted; (c) the melting point of the selerema crystals was low'er=
than the melting.point of true cholesteryl esters (e.g., as seen in frozenl'
sections- of cutaneous xanthoma); (d) had the selerenma crystals been
cholesterol compounds, one would have expected, owing to the large quantity
of crystals seen in the sections and ether extracts, that the cholesterol content
of the ether extracts would ha.ve been much higher than that actually found.

The solubility of the selerema crystals in acetone makes it unlikely that-
they are phosphatides or cerebrosides.- -The presence of these lat,ter
compounds is also negatived by the absence of liquid crystal formation
(" Maltese crosses "!. Also the extract, made by mea,ns of ether, in which
solvent the sclerema crystals are soluble, when ashed, left no residue.

It is concluded therefore that the sclerema crystals are in all probability
neutral fats-either palmitin or stearin or both, or the glycerides of higher
fatty acids. rhe observed properties (Table I.) fit in well with this
hypothesis, and the experiments with palmitin provide no evidence against it.

If this work be confirmed, it should in futuLre be made clear that the
behaviour of c-rystals in polarised light is not a sure method of differentiating
rieutral fiats (" true fats "') from lipoids.

I;
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ARCHIVES OF DISEASE IN CHILDHOOD

Do the Sclerema Crystals Exist as such during Life?
They probably do for the following reasons:-

(a) The melting point of the selerema crystals as seen in frozen
sections exceeds 400C.

(b) The clefts seen in the paraffin sections and the arrangement of
giant cells around some of these clefts is strongly suggestive of the
existence of crystals in vivo.

(c) Masses of crystals were observed as little white lumps at the
rnoment of a.spiration of the fluid from the cysts in Case III.

Ilypothesis as to the Pathology of Sclere m)a.
From a consideration of the evidence presented in this paper the

following hypothesis is submitted tentatively.
Scelerena neonatorum is due to a peculiar inflammatory change which

occurs in the subcutaneous tissues of infants, the cause of the inflammation
being unknown. The condition is closely allied to " fat necrosis."

The histological examtination of our cases presents undoubted evidence
of a chronic inflammnatory reaction. The question is whether this
inflamnimation is of " chemical" or of " bacterial " or of some other origin.
At first, owing to the presence of crystals in the frozen sections, and the
clefts in the paraffin sections, one was inclined to look to some disturbance
of the chemical metabolism of fat a.s the primary event, and to regard the
inflamnmatory reaction as secondary to local irritation by the crystals. In
view, however, of finding so little alteration in the chemical composition of
the fat and in view of the conclusion that the selerema crystals are composed
of neutral fats, one is now more inclined to the view that the inflammatory
reaction was primary and the chemical changes secondary to the
inflammation. At the present moment alny interpretation must remain a
matter of personal opinion. At a later date it is hoped that the question may
be submitted to bacteriological investigation and to experimenta.l enquiry.

It is, however, fnecessary to discuss whether the above hypothesis could
eimbrace all the observed facts.

If a primnary inflammation of the subcutaneous fat be assumed there is
no difficultv in interpreting the rest of the findirngs. Here and there the
inflammation has been severe enough to lead to death of tissue. This in
accordance with the generally accepted pathological " law would be
followed by deposition of cholesterol and calcification, thus explaining the
chemical findings of an excess of cholesterol and calcium. The calcification
wouild account for the X-ray findings. It is not unreasonable to assume th.at.
the mnobilisation of fat from the subcutaneous depots would be affected by
the presence of a chronic inflammation, thus possibly leading to a slight
preferential absorption of the fats of lower mnelting point. As a. result there
would be a. tendency for the higher melting point fats to crystallise out.
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SCLERIVMA NEO.4ATORXUIN 139

There would seem to be no serious objection to supposing that the giant
cells appear in response to irritation by the neutral fat crystals. As has
alreadv been noted, a preferential absorption of olein might easily account
for the raised melting point, and yet be so slight as not materially to alter
the fat constants. The raisedimelting point of the fat, with the crystalline
deposits, possibly in conjunction with the products of inflammation and
re'pair (fibrous tissue, cholesterol deposits and calcification) would readily
account for the solid consistency of the fat observed diuring life.

In adopting tentatively the above as a working hypothesis of the
pathology of sclerema one has no doubt been influenced by the reports in the
literature. Thus Fabyan(7) describes a. case of " Disseminated Subcutaneous
Fat Necrosis occurring in an Infant without other lesions." A study of his
report leads to the conclusion that his case was one of selerema neona.torunr.
Smith(32) refers to Fabyan's case als,o and suggests, indirectlv at any rate,
that it was an example of selerema.. Smith concludes that in his own case
of selerema the changes observed were similar to those of fat necrosis.
Wells(36) in his section on " Fat Necrosis " also refers to Fabyan's case and
inotes that it may have been one of " seleroderma."

SUMMARY.

(1) Five cases of selerema neonatorum (adiposumn) are reported, with
post-mortem and histological findings in four. The fifth recovered. In two
ca-ses there were cysts in the subcutaneous fat.

(2) Histologica.lly in the four cases the subcutaneous fat showed evidence
of chronic inflammation and repair, with giant-cell formation. In each there
Nere abundant anisotropic crystals in the fat and lying free.

(3) From histochenmical studies it is conclucled tha.t the anisotropic
crystals consist of neutral fats (glycerides).

(4) The X-rays revealed opaque deposits. Calcification is indicated
histologically, and chemically there is an excess of calcium and-of phosphorus
in the subcut,aneous tissue.

(5) The chemistry of the subcutaneous fat has been studied in four cases

-extensively in two. The melting point was raised slightly, and there was

an inerea.se in the total cholesterol, but the iodine and saponification values
were sim-iilar to control cases of corresponding ages.

(6) The literature of the chemistry of the subcutaneous fat in sclerema
and in non-selerematous cases is reviewed.

(7) The pathogenesis of selereman is discussed, and the view that
selerema is a primary inflammation of the subcutaneous tissues of unknown
cause is upheld.
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