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Scattered through the literature of the world are
a few case reports of chronic generalized oedema
with hypoproteinaemia, not associated with defective
protein intake, or with an obviously increased loss of
protein, such as occurs in albuminuria. Some of
these have proved to be associated with changes in
the liver, and therefore presumably with protein
synthesis. Some of this group, in addition, had
steatorrhoea. The causes of hypoproteinaemia
were well reviewed by Melnick and Cowgill (1937).
Thompson, McQuarrie and Bell (1936) described

a 2-year-old girl with oedema and hypoproteinaemia,
which did not respond to a high-protein diet. The
total serum proteins were 3-4 g. per 100 ml. (albumin
I 9 g., globulin I 5 g.). The nitrogen balance was
consistently positive. The fact that after transfusion
the fall of the serum protein level was very gradual
suggested that an abnormal destruction of protein
was not the cause of the hypoproteinaemia. At
necropsy she had widespread atrophy of hepatic
cells, confined chiefly to the intermediate and peri-
pheral areas of the liver lobules, the central zones
being spared. They termed the condition 'primary
atrophy of the liver of unknown aetiology'. This is
apparently the same patient as that described in
another paper (Thompson, Ziegler and McQuarrie,
1932).
Warfield (1936) described a 49-year-old woman

with generalized oedema, a large liver but normal
plasma proteins.

Salvesen and B0e (1937) described a 31-year-old
woman with chronic oedema, ascites, large liver and
normal renal function tests. There was achlor-
hydria. The total serum proteins were normal
(6 to 7 5 g. per 100 ml.), but the albumin was reduced
(28 to 33 g. per 100 ml.). The serum globulin was
2 7 to 4 7 per 100 ml. The oedema persisted for
the seven months for which she was observed.

Schick and Greenbaum (1945) described a child of
11 years old who had had recurrent oedema from the
age of 12 weeks. Her mother had had oedema,

possibly of nutritional origin. The girl had hypo-
proteinaemia (total serum proteins 3 3 g. per 100 ml.;
albumin 2 5 g., globulin 0 8 g. per 100 ml.). The
urine, blood pressure, and renal function tests were
normal. The liver function tests were not quite
normal. The serum alkaline phosphatase was
27 King-Armstrong units, the hippuric acid test was
borderline, and the glucose tolerance curve was flat.
The gamma globulin content of the serum was
greatly reduced. A high-protein diet made no
difference to the oedema or to the serum protein
content.

Jonsson and Lagercrantz (1950) described an
18-month-old boy with oedema, hypoproteinaemia
and loose stools, but without steatorrhoea. There
was no anaemia. The total serum proteins were
3-1 g. per 100 ml. Electrophoresis showed the
albumin to be 309%, alpha globulin 12 8%, beta
globulin 42- 8%, gamma globulin 13 5%, fibrinogen
0-290/. The thymol turbidity, Takata-Ara and
alkaline phosphatase tests were normal. The
amino-acid absorption curve was normal. At
necropsy there was a diffuse fatty degeneration of
the liver, with an interstitial fibrosis.

Binger and Keith (1937a, b) described a 62-year-
old man with chronic oedema, hypoproteinaemia
(total serum proteins 3 6 g. per 100 ml., with an
albumin globulin ratio of 1 : I6), a low serum
calcium and steatorrhoea. At necropsy he had
interstitial hepatitis. All sections of the pancreas
showed almost complete atrophy of acinous tissue.
This corresponded to what Hantelmann (1931)
termed 'lipomatous pseudohypertrophy of the
pancreas'. Lumb and Beautyman (1952) described
a similar condition in a 4-week-old baby, who
presented with anaemia, oedema, steatorrhoea,
hypoproteinaemia (total serum proteins 5 g. per
100 ml., albumin 2-68 g., globulin 2-32 g. per
100 ml.), and absence of trypsin in the stools and
duodenal juice. At necropsy the glandular tissue of
the pancreas was almost completely replaced by fat,
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ARCHIVES OF DISEASE IN CHILDHOOD

with only a small quantity of granular material in the
centre. There was a complete absence of acinar
elements, which were replaced by normal adult
adipose tissue. There was no increase of fibrous
tissue, and the islets were normal. They termed the
condition 'hypoplasia of the exocrine tissue of the
pancreas'.

In the cases described by both 0degiIrd (1948) and
Jones (1949), in addition to cystic fibrosis of the
pancreas, there was fatty degeneration of the liver.
The former gave very few details about his two
cases.
Jungmann (1922) described a man of 28 with

chronic oedema and hypoproteinaemia (total serum
proteins 3-9-5-0 g. per 100 ml.) with enlarged
parotid glands, steatorrhoea and absence of trypsin
in the duodenal juice. He rapidly lost oedema when
given a sodium-free diet. He had a pituitary
tumour, which was presumed to be the cause of the
trouble.

Mussio-Fournier, Castiglioni and Anido (1934)
described a 38-year-old patient with diarrhoea,
oedema and hypoproteinaemia. Johansen (1938)
described a 16-year-old girl with oedema, a large
abdomen, wasting and infantilism, with hypo-
proteinaemia (total serum proteins 3-6 g. per 100 ml.,
albumin 2 1 g., globulin 1 -I g.), hypocalcaemia
(serum calcium 7 8 mg. per 100 ml.) and with normal
liver and renal function tests. No fat balance tests
were carried out on these two cases, but they could
well have had chronic steatorrhoea.
Salomonsen (1945) described a 2-year-old girl

with persistent oedema, diarrhoea, hypoproteinaemia
and normal renal function. No fat balance was
performed, though simple analysis did not show
excess of fat in the stools.

Story and Sagild (1953) described a fatal case of
'Whipples disease'-steatorrhoea, arthralgia, eleva-
tion of serum glycoproteins, and hypoproteinaemia,
with foamy cells in the mesenteric lymph nodes and
intestinal mucosa. Their patient had oedema, and
the total serum proteins were 3 -6 g. per 100 ml.
(albumin 2-1 g.).

There remain a variety of case reports of very
chronic generalized oedema and hypoproteinaemia
of obscure origin. In most of these cases liver
function tests were carried out and found to be
normal, but in none of them (except in the case of
Homburger and Petermann, 1949) were fat balance
studies carried out in order to exclude steatorrhoea.
Homburger and Petermann described a remark-
able family exhibiting what they termed
'familial idiopathic dysproteinaemia'. The syn-
drome included oedema of the legs, ulcers in the
males, functional vascular changes in the females,

alterations in the plasma proteins, congemntal mal-
formations of the thoracic cage and abnormality of
occipital hair distribution, and a high incidence of
stillbirths. In one case the plasma proteins were low
in spite of a positive nitrogen balance.

Keith (1932) mentioned five cases of unexplained
oedema aged 9 to 69 years. Serum protein esti-
mations were carried out in one only, the total being
4- 6 g. per 100 ml. No other information was given.

Myers and Taylor (1933) described a man of 51
with generalized oedema of many years' duration,
with a history of a six months episode of oedema at
the age of 4 years. The total serum proteins varied
between 3-3 and 4-0 g. per l00 ml. A high protein
diet was without effect. The laevulose tolerance
was slightly reduced, but other liver function tests
were normal. The serum calcium was 7-9 mg. per
100 ml. The serum amino-acid content was above
normal, namely, 6-51 to 8-41 mg. per 100 ml. He
had achlorhydria, a positive nitrogen balance and
no excess of nitrogen in the stools. The hypo-
proteinaemia was ascribed to defective synthesis of
plasma proteins.

Grabfield, Driscoll and Gray (1934) described
a 32-year-old woman with chronic oedema, with a
high total serum protein (8-3 g. per 100 ml.) but with
low serum albumin (1-7 g. to 3-7 g.). The nitrogen
balance was positive. There was a pelvic mass which
was thought to be irrelevant.
Cope and Goadby (1935) described a 20-year-old

man with normal blood pressure, normal haemo-
globin and renal function tests, but with total serum
proteins of 4-6 g. per 100 ml. (albumin 3-1 g.,
globulin 1-5 per 100 ml.). The nitrogen balance
was positive, and a high-protein diet had no effect.
Oedema was still present a year after the onset.

Binger and Keith (1937a, b) described a 35-year-old
woman with chronic oedema and hypoproteinaemia
and reduction of serum albumin. The total serum
proteins were 2-7 g. per 100 ml. No fat balance
studies were made.
Rytand (1942) described a 24-year-old woman

with chronic hypoproteinaemia and oedema. The
total serum proteins varied between 3-0 and 4-7 g.
per 100 ml., the albumin being 2-7 to 2-9 g. per
100 ml. The oedema lasted for more than eight
years. The nitrogen balance was positive. The
liver function tests were normal. There was some
eosinophilia and reticulocytosis. A high-protein
diet and amino-acids by mouth had no effect.

Albright, Bartter and Forbes (1949) studied a
19-year-old man with generalized oedema of two
years" duration. His total serum proteins were
4-0 g. per 100 ml. (albumin 2-6 g.), and renal and
liver function tests were normal. A liver biopsy
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CHIRONIC GENERALIZED OEDEMA

showed no abnormality. He was not anaemic.
His serum calcium was 7-0 mg. per 100 ml., and the
phosphorus 3 5 mg. A careful study of the fate of
albumin when injected intravenously showed that the
defect lay in an increased rate of destruction rather
than in a decreased rate of synthesis. None of the
injected albumin was lost in the urine.
Bound and Hackett (1953) described an infant,

aged 1 month, with hypoproteinaemia from birth,
with a virtual absence of gamma globulin. There
was intermittent amino-aciduria. His haemoglobin
was 13 g. per 100 ml.: serum proteins 4-0 g. per
100 ml. (albumin 2-5 g.): the serum bilirubin,
alkaline phosphatase, thymol turbidity and
cholesterol were normal. An amino-acid chromato-
gram showed excess of glycine and alanine, threonine
and a trace of cystine. The serum amino-acid
nitrogen was 8 6 mg. per 100 ml. He suffered from
recurrent staphylococcal infections. It was thought
that the reduction of gamma globulin was against
the possibility of liver disease. There was a similar
history in a sibling, whose total serum proteins were
3-0 g. per 100 ml., and whose liver at necropsy
showed extensive fatty degeneration with a portal
cellular reaction.
Below are case histories of two children who were

under our care in the Children's Hospital, Sheffield.

Case Reporb
Case 1, R.P. This boy was admitted at the age of

5 years and 11 months with a history of oedema and
listlessness of one week's duration. He had attended
school for the last 12 months without missing a single
day. He had had a good mixed diet, and no previous
illness of note. There was no relevant family history.
He was a pale boy with ascites and generalized oedema,

including oedema of the face, sacrum, genitals and lower
limbs. There were a few petechiae on the abdomen,
arms and legs-for which no explanation was found.
Stools were normal on admission, but as a result of
deliberately looking for it, steatorrhoea was found.
Subsequently, three months after admission, the stools
became loose and offensive. He became anaemic and
was transfused several times with whole blood and plasma.
In each case a good diuresis resulted, but fluid rapidly
reaccumulated.
The urine was consistently normal chemiically and

microscopically. The serum proteins were reduced: the
average of 22 serum protein estirations was 4-5 g. per
100 ml.: the average of five serum albumin and globulin
estimations was 2- 6 g. and 1 -4 g. per 100 ml. respectively.
A nitrogen balance test was positive, but there was a high
faecal nitrogen loss (at a time when he had diarrhoea).
The erythrocyte sedimentation rate and the kidney and
liver function tests were normal. There was no trypsin
in a sample of duodenal juice, but the radiographs of the
chest revealed no abnormality. A high-protein diet had

FIG. 1.-Photograph of Case I showing loss of hair, and signs of
aribofla%inosis.

no effect, oedema persisted, and he was discharged in
spite of it.
He was re-admitted four months later with gross

oedemna, an almost complete loss of hair, and severe
ariboflavinosis, with redness and soreness at the inner
and outer canthus of the eyes, around the nostrils, ears,
angle of the mouth and the scrotum (Fig. 1). This
responded rapidly to treatment with riboflavin, but sub-
sequently relapsed. A month after admission he became
jaundiced, and a diagnosis of serum hepatitis was made.
The jaundice lasted for four months.
He was discharged with persistent oedema, but was

re-admitted acutely ill at the age of 6 years and 11 months
and died two weeks later.
At necropsy it was found that he had terminal broncho-

pneumonia, but no changes suggestive of cystic fibrosis
of the pancreas. There was no abnormality of the
salivary glands or of the mucous membrane of the
respiratory tract. The pancreas appeared to be infil-
trated with fat, and the lobules were widely spread, with
fat globules scattered through the gland. The acini
appeared to be coUapsed and atrophic. The surface of
the liver was slightly irregular and it was firm on section.
It showed intense fatty change and swelling of the
parenchymal cells. The wal of the stomach andjejunum
was thickened. In the intestinal tract there was an
increased cellularity beneath the surface epithelium and
in the villi. The proximal tubular cells of the kidney
and the tissue of the loops was swoUen and vacuolated-
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ARCHIVES OF DISEASE IN CHILDHOOD
There was an abnormal number of large fat globules in
the tubular cells.
BIOCHEMICAL INVESGATIONS. The urine was con-

sistently normal on repeated examinations, except for
the presence of bilirubin and urobilinogen during the
attack of jaundice.
An Addis count gave 500,000 red blood cells per

24 hours and 180,000 white blood cells per 24 hours.
The blood urea level was 15-30 mg. per 100 ml.

(repeated estimations). The urea clarne test, hippuric
acid test, and galactose tolerance test were all normal.
A thymol turbidity test before jaundice gave a result of
1 unit. The Takata-Ara test was negative. The serum
alkaline phosphatase level before jaundice was 5-11
King-Armstrong units.
The bilirubin level during jaundice was 2-74-3 mg.

per 100 ml., chlorides (as NaCI) 635 mg. per 100 ml.,
choleterol 120 mg. per 100 ml., proteins (total) 3-3-
4-2 g. per 100 ml. (albumin 1-83-35 g. per 100 ml.,
globulin 0-62-21 g. per 100 ml.).

Fractionation and electrophoresis (Professor Nicholas
Martin), when the total serum proteins were 4-2 g. per
100 ml., showed a moderate increase of beta globulin and
a slight increase of gaunma globulin.

Electrophoresis Fractionation

Albumin 43-50o 360
Alpha gobulin . 1550° 23%O
Beta and gamma

globulins .. .. 3850- 400
T. gbbulin .. .. 2 00o

A nitrogen balance was positive.
Total intakle (6 days) .45 7 g. nitrogen.

Output in urine. 53 g.
Output in stools .220 g.
Retention .184 g.

No trypsin was found in the duodenal juice. An
amylase estimation showed that 6- 5 g. dextrose was
liberated per 100 ml. (upper limit of normal).
The erythrocyte sedimentation rate on admission was

6 mm. per hour.
The haemoglobin on admission was 8 - 9 g. per 100 ml.,

red blood cells 3,000,000 per ml. P.C.V. 37 ml., M.C.V.
116, halometer reading 6, M.C.H. 27-5, and M.C.H.C.
23-8. Prothrombin time was normal. The capillary
fragility test (Wintrobe) was normal.
The Wassermann reaction was negative.
Tuberculin tests were negative.
Blood pyruvic acid was 0- 95 mg. per 100 ml.
An E.C.G. was normal, as also was a radiograph of the

chest.
The stools two months after admission were semi-solid,

greasy, and contained 50 fat droplets per high power field,
fairly large numbers of fatty acid crystals, a few extra-
cellular starch granules and many fragments of un-
digested vegetable matter. The stools continued to show
excess of fat, but no fat balance was performed.
The oedema fluid (peritoneal) was analysed as follows:

Protein .I 3 g. per 100 ml.
Sodium 310 mg. per 100 ml.
Chloride (as NaCI) 690 mg. per 100 ml.
Potassium .18 mg. per 100 ml.
Urea 20 mg. per 100 ml.
Cholesterol 50 mg. per 100 ml.

Case 2, D.C. This boy was admitted to a surgical
ward at the age of 2 years on account of oedema of the
legs for two weeks without any other symptoms. Till
then he had been perfectly well, and had had no previous
illnesses of note. There was no relevant family history.
The boy had had a good mixed diet and weighed 27 lb.
He had pitting oedema of the lower limbs, genitals and

sacrum. The oedema was more marked in the right leg
than in the left. The abdomen was slightly protuberant,
but there was no sign of free fluid. The blood pressure
was normal (80/45 mm. Hg), and there were no other
abnormal physical signs.

Laboratory investigations showed that the urine was
consistently normal. He had hypoproteinaemia, the
average of 27 readings for the total serum proteins being
3-6 g. per 100 ml. The average figures for the serum
albumin and serum globulin were 2-0 g. and 1-5 g. per
100 ml. respectively. The erythrocyte sedimentation
rate was normal, there was no anaemia, and the kidney
and liver function tests were normal. The nitrogen
balance was positive. Stools were repeatedly examined
by the naked eye, and microscopic examination for
excess of fat showed no excess of fat globules, but
unfortunately as a result of undue reliance on these
findings for excluding steatorrhoea, no fat balance was
performed at this time.
The oedema persisted, and he was discharged on a

high-protein diet with a diagnosis of hypoproteinaemia
of unknown cause. The high-protein diet made no
apparent difference, the oedema being unchanged. He
was re-admitted at the age of 3 years 2 months, 3 years
10 months and 41 years for cellulitis of a lower limb,
which in each case responded promptly to antibiotic
treatment. In the last of these spells in hospital (at the
age of 44 years), a fat balance test was performed in order
to exclude steatorrhoea, though the stools had remained
normal macroscopically and microscopically. Definite
steatorrhoea was demonstrated, and subsequently some
stools were found to be pale and bulky, but no diarrhoea
or looseness occurred. A gluten-free diet was given for
four months, without any effect on the oedema or serum
proteins, and it was discontinued.

Bile salt ('bilron') in a dose of 0 6 g. three times a day
before food had no effect on the serum proteins. He was
then given five plasma transfusions, totalling 2,000 ml.,
and the serum proteins were thereby restored to normal
and the cedema dispersed, but in a few days the serum
protein had returned to the previous figure, the oedema
recurring.
The child has now attended school regularly for nine

months (present age 5 years 9 months), though slight
oedema has persisted. His weight is 54 lb.
BIOCHEMICAL INVEsTGAnoAoNs. At the age of 2 the

urine specific gravity was up to 1,029: the urine was
consistently normal chemically and microscopically.
The urea (single estimation) concentration was 1-05 g. 00,
amino-acid nitrogen 90 mg. 0O. An amino-acid
chromatogram was normal, as also was a concentration
test.
The stools were normal macroscopically, and miicro-

scopically showed less than 1 fat globule per high power
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CHRONIC GENERALIZED OEDEMA
field. Tryptic activity was seen up to a dilution of

in 640.

Serum protein (total) . .
Albumin -. ..
Globulin .

Fibrinogen
Cholsterol -. .

Inorganic phosphorus
Calcium .. ..
Alkaline phosphatase
Sodium , . .

Potassium .. ..
Amino-acid nitrogen

3 -3 g.-4 g. per 100 ml. (7 estimations)
1-4g.-l-8g..
1-2 g.-1-5 g.
0-45g ,
195-298 mg. (3 estimations)
4-4-6 1 mg-
9-3 mg. per 100 ml.
4-13 -8 units (Jenner and Kay)
320.348 mg. per 100 ml.
597-648 mg,

16-9 mg.. ,.,.
7-0 mg.. ,.,.

The blood urea level was 20-28 mg. per 100 ml.
(three estimations). Thymol turbidity was less than
1 unit. The erythrocyte sedimentation rate was 3-11 mmr
per hour (micro.), the haemoglobin 15- 1 g. per 100 ml.,
the M.C.H.C. 33 5, and R.B.C. 4,000,000 per c.mm.
A nitrogen balance was positive.

Total intake in 3 days .

Urinary output .. ..
Output in faeces
Retention .. ..

22-5 g.
15-5 g.
3-0 g.
4-0 g.

Between the ages of 44 and 54 years fat balances gave
the following results: (i) 740o retention of total intake of
195 g. (3 days), (ii) 850o retention, (iii) 860o retention.
Nitrogen balances were positive as follows:

Total intake in 3 days . .
(i) Urinary output . .

Output in faeces . .
Retention .- ..

(ii) Total intake .

Total output . .
Retention .. ..

27-4 g.
19 -75 g.
4-13 g.
3 -5 g.

18 -4 g.
12-6 g.
5-8 g.

Serum amino-acids (mg.) were estimated by Dr. Bickel
as follows:

Patient's Normal Level S.D.
Amino-acid Level (Krebs, 1950)

Phenylalanine 1-15 1-38 0- 32
Tyrosine 0-7 1-48 0-37
Valine 2-6 2-83 0-34
Arginine .. 2-4 2 34 0-70

Estimation of the total serum lipoids gave 555 mg. per
100 ml.

Serum sodium .. ..
Chlorides .. .

Potassium . .

Cholesterol . .

Alkaline phosphatase
Phosphorus . .

Cakium .. ..

352 mg. per 100 ml.
660 , .. . ..
17-8 .. .. .. ..
219 _

10-0-14-0 units
4-7 mg. per 100 ml.
10-0 .. .. 11

Thymol turbidity was less than 1.
The blood urea level was 15 mg. per 100 ml.

The erythrocyte sedinmntation rate was 3 mm.
Haemoglobin was 14-5-14-8 g. per 100 ml., P.C.V.

450o, M.C.H.C. 33-5%.
The stools were microscopically normal and showed

tryptic activity to a dilution of 1 in 320.
Duodenal juice showed tryptic activity to a dilution of

1 in 320, and amylase to 1 in 80.
A radiograph of a wrist was normal, and a flocculating

radiograph for intestinal pattern was also normal.

An amino-acid nitrogen curve after taking 5 g. gelatin,
27 g. 'casilan', juice of one orange and sugar gave:

Fasting level
hour

1*
_

5

4-5 mg./100 ml.
5-3 _

6 _..
5-6 .. .. ..
5-6

Amino-acid chromatograms (Dr. Bickel) showed
(i) faint traces of glycine, alanine, glutamine and cystine;
(ii) only traces of cystine; (iii) normal excretion of
glycine, alanine, glutamine, histidine; (iv) excretion of
cystine marked, but within normal limits, and excretion
of glycine, serine, alanine, glutamine and glutamic acid
normal or perhaps a little low.

Electrophoresis (Professor Nicholas Martin) showed a
negligible amount of gamma globulin.

Bromsulphthalein excretion was normal: at 5 minutes
390o dye was excreted and at 30 minutes nil.
A glucose tolerance curve was normal.
Serum proteins (g. per 100 ml.) were analysed as

follows:

A review of the literature gives a clear indication
that at least some cases of chronic obscure oedema
are associated with disease of the liver or pancreas,
and with a defect of protein metabolism. It was

certainly true that in all the cases in which nitrogen
balances were performed the balance was positive,
and in all the cases in which a high-protein diet
was given it was of no avail.
We assumed that in both the children we have

described the oedema was due to hypoproteinaemia,
and particularly to the reduction of serum albumin,
but the cause of the hypoproteinaemia was not clear.
The protein intake in both appeared to have been
normal before symptoms developed, and a high-
protein diet in hospital did not appear to benefit
them. In neither case had there been any history of
diarrhoea, and naked-eye and microscopic examina-
tion of the stools was in both cases normal on

admission. Steatorrhoea was found only as a result
of specific investigation by means of fat balance tests,
and we feel as a result of this experience that no

investigation of obscure oedema is complete unless
fat balance tests are performed. Diarrhoea did
develop in one case (R.P.) after admission and later
ariboflavinosis developed as a result, but at least in
the early part of his illness it seemed unlikely, in
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Total Protem Albumin Globulin

Beforeplasmatransfusion 3-0-4-6 1-2-3-0 1-0-2-2
2 days after ,, 7-6 3 -7 3 -9
4 ,. ,. ,, 6-5 3-5 3-0
8 ., ,, 4-5 2-9 1-6
19 ,, , 4-4 2-2 2-2
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512 ARCHIVES OF DISEASE IN CHILDHOOD

the absence of diarrhoea, that the hypoproteinaemia
was merely due to defective absorption of protein.
The level of certain amino-acids in the serum was

low in one case, but electrophoretic analysis threw
little light on the problem, except that the virtual
absence of gamma globulin in one case (D.C.)
helped to explain the recurrent attacks of cellulitis.
We concluded that we did not know the cause of the
hypoproteinaemia in these children.
The common cause of steatorrhoea in children is

either coeliac disease or cystic fibrosis of the pan-
creas, but we felt in both cases that the cause of the
steatorrhoea lay in some other condition. The
necropsy findings in one case (R.P.) corresponded
with those described by Lumb and Beautyman (1952)
under the term 'hypoplasia of the exocrine tissue of
the pancreas'. The second case (D.C.) differed
from coeliac disease in the history and clinical
findings, the lack of response to a gluten-free diet,
and the absence of the characteristic radiological
picture. Cystic fibrosis of the pancreas was vir-
tually excluded by the finding of a normal quantity of
trypsin in the duodenal juice, and the absence of lung
complications. The cause of the steatorrhoea was
therefore unknown.
The development of acute ariboflavinosis in R.P.

was of particular interest.

Summary
After a review of the literature, two cases of

obscure generalized oedema with hypoproteinaemia
and steatorrhoea are described. One child died, and
was found to have fatty infiltration of the pancreas
and atrophic acini, without cystic fibrosis. The other
child does not appear to have either cystic fibrosis
of the pancreas or coeliac disease. The cause of the
hypoproteinaemia was not determined.

We wish to thank Professor H. A. Krebs, F.R.S., for
his helpful advice in the study of these cases and for
reading through this paper. We also wish to thank
Dr. H. Bickel for the amino-acid chromatograms, and
Professor Nicholas Martin for the electrophoretic
analyses. We are indebted to Dr. J. L. Emery for the
post-mortem findings in one case.
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