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IFig. 13. Parotid glandular tissue from Asian patient
with clinically enlarged gland (<20).

the Saint Elizabeths Hospital group of pa-
tients is quite similar from case to case, and
the only apparent cause of gland enlargement
is intralobular fatty infiltration. This does
not explain the enlargement of the glands in
the Asian patients, because the amount of
intralobular fat in their parotid tissues 1s
minimal. The only apparent explanation his-
tologically of enlarged glands in these latter
cases is enlargement of acinar cells.

However, such material as was available for
examination in this study is considered inade-
quate to determine definitely the pathogenesis
of the glandular enlargement in these patients.
It would seem necessary to obtain both parotid
glands and determine their weight and fat
content before definite conclusions can be
drawn concerning fatty infiltration or hyper-
plasia or hypertrophy of acinar cells.

Associated Conditions in the American Group

The literature cited refers to several reports
in which the abnormality was found in associ-
ation with various chronic diseases. In the
Saint Elizabeths group there were nine pa-
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shown in-Figure 13 (x400).

tients with histories of epilepsy and four with
diagnoses of diabetes. Except for enlarge-
ment of the parotid glands, this group of 39
patients did not appear to be physically dif-
ferent from their fellow patients; a few were
excessively overweight. In the Southwest In-
dian group, the percentage affected was con-
siderably higher in the general hospitals than
in the sanatorium. Thirteen (18.3 per cent)
of the general patients had the condition, and
seven (7.3 per cent) of 94 patients with tuber-
culosis. Only one of the 165 patients was dia-
betic, and there was no epilepsy. In neither
group were there patients with gynecomastia
or with an associated disturbance of the lac-
rimal gland upon which a diagnosis of Mik-
ulicz’s syndrome could be made.

OBSERVATIONS RELATIVE TO THE NUTRITIONAL
StAaTUS OF THE GROUP STUDIED
Studies of Data in Nutritional Survey of Asian
Population

If, as suspected by several investigators, the
parotid swelling is a manifestation of malnu-
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trition, the data collected in a nutrition survey
of an Asian population where the condition is
endemic might offer some clues as to its patho-
genesis. Since the diet was deficient in sev-
eral nutrients, it was not possible to relate the
parotid abnormality to a specific food factor.
However, if the condition was found to be
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but was inadequate for heavy work as judged
by body weight. The protein intake ranged
from 70 to 110 grams and was considered ade-
quate except in those groups receiving inade-
quate calories. The fat intake was very in-
adequate and ranged from a low of 12 grams
for some groups to 28 grams in more favored

TABLE II
_ Distribution of Cases with Parotid Hypertrophy by Age Group and % Standard Weight—Asian Population

Age group
std Under 20 20-24 25-29 30 and over All ages
<, Std.
Wt. No. Pos. %% No. Pos. % No. Pos. % No. Pos. % No. Pos. 9

111%, and

over 0 O — 29 7 24.2 31 2 6.5 35 4 11.4 95 13 13.7
90-110 47 5 10.6 579 79 13.6 643 73 11.3 253 25 9.9 1522 182 11.9
80-89 25 2 8.0 249 52 20.8 292 40 13.7 47 4 8.5 613 98 16.0
60-79 1 1 100.0 44 18 41.0 13 1 7.0 2 0 0 60 20 33.3

Total 3 8 10.9 901 156 17.3 979 116 12.0 337 33 9.9 2290 313 13.7

frequent in individuals with clinical signs of
a specific deficiency, some indication as to its
causation might be secured. Fortunately, a
number of factors which influence the devel-
opment of nutritional disease are known in this
survey. The case rates in the population may
be studied in relation to age, body weight,
exposure time to a deficient diet, other physi-
cal signs of nutritional deficiency disease, and
to the blood chemistries. The field conditions,
unfortunately, did not permit the testing for
therapeutic effectiveness of nutritional supple-
ments.

Summary of Dietary Evaluation of the Asian
Population

The dietary intake? was inadequate3?38 in
respect to calories, fat, vitamin A, thiamine,
riboflavin, and ascorbic acid, and secondarily
in respect to protein when it was compared to
recommended allowances. The amount of
food issued to the groups varied considerably.
There were marked differences in the amount
of energy expended by the different groups,
but within a group all of the individuals re-
ceived approximately the same quantity of
food. The daily calorie intake ranged from
2900 to 3965. This amount of energy was
adequate for sedentary and moderate activity,

groups. This low fat intake probably raised
the dietary requirement for vitamin A and
thiamine. Vitamin A intake was inadequate3®
for all groups, providing as little as 485 1U
daily to one group of men. The thiamine
intake ranged from 1.09 to 1.3 mg and was
considered inadequate!® at the lower level
when physical activity was heavy. Riboflavin
intake was inadequate*! for all groups, ranging
from 0.57 to 1.1 mg daily. Niacin intake
ranged from 15.6 to 34.8 mg and was con-
sidered adequate. The ascorbic acid intake
varied with the seasons, but was inadequate*?
much of the year. The daily intake of this
nutrient during a two-months period when
this survey was made ranged from a low of
3.2 mg for one group to 58.4 mg daily for a
more favored group.

Relation to Age Group

The relative frequency of parotid hyper-
trophy was computed for each of four age
groups (under 20 years, 20—24, 25-29, and 30
and over). Detailed examination of the popu-
lation sub-groups which made up the totals
given in Table II did not show any consistent
age trend. Depending on the sub-group ex-
amined, the highest frequencies of parotid
enlargement occurred in the youngest men,
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the oldest men, or in either of the intermediate
groups. This absence of relation of age to
body weight or the occurrence of other signs
of nutritional deficiency was also noted.

Relation to Time on a Deficient Diet

There was not a sudden or rapid increase in
the proportion of persons with enlarged glands.
as might occur in an epidemic of infectious
parotitis. Where it occurred, the condition
developed slowly over several weeks. From
then on. the incidence increased until it
reached a peak of 56.4 per cent after 6 to 8
months. The incidence of parotid enlargement
was only 2 per cent among 507 men prior to
exposure to the deficient diet. After 4 to 5
months on the deficient diet, it rose to 31 per
cent. Men who had been on a slightly better
diet for one and a half years showed an inci-
dence of 38 per cent. This apparent decline
(from the peak of 56.4) may have resulted
from a better dietary, since the men were less
active and had been issued about 3965 calories
per day. Fewer of this latter group were
underweight or showed signs of nutritional
deficiencies.

Relation to Calorie Deficiency

If it ix accepted that deviations from “stand-
ard” body weights are related to the degrec
of caloric restriction, then Table II indicates
a positive but not necessarily causal relation
of the parotid swelling to caloric deficiency.
In the group with body weights that were 111
per cent or more of the “standard” weight,
the incidence was 11.9 per cent; in the normal
weight group (90 to 110 per cent of “‘stand-
ard”) the incidence was 13.7 per cent. In the
moderately underweight (80 to 89 per cent
of “standard”) the incidence was 16.0 per
cent, while in the severely underweight group
(60 to 79 per cent of “standard” weight) it
was 33.3 per cent.

Relation of Signs of Thiamine Deficiency to
Parotid Hypertrophy

Calf muscle tenderness,*® a presumptive
sign of thiamine deficiency, varied in fre-
quency from 3.5 to 41 per cent in the popula-
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tion and was often accompanied by other
clinical signs of the deficiency. There is some
relationship of the calf tenderness to the paro-
tid enlargement in that 27 per cent of the
individuals with calf tenderness also had the
parotid enlargement, whereas only 12.5 per
cent of those without the calf tenderness had
the enlargement.

Relation of Parotid Hypertrophy to Pellagroid
Pigmentation and Angular Cheilosts

In an examination of non-white people it
is at times difficult to assess changes in pig-
mentation of the skin over that which might
normally occur as a result of sun tanning.
An attempt was made to record those indi-
viduals with an abnormal pigmentation2-4t
which resembled pellagrous dermatitis.
When the results of the examinations of all
individuals were combined, there appeared to
be a very strong association between the pig-
mentation and the parotid hypertrophy (Chi-
square was 133.5 with one degree of freedom).
Eighteen per cent of the persons with the
pellagroid pigmentation had parotid enlarge-
ment, whereas only 5 per cent of persons
without pellagroid pigmentation had the
glandular enlargement. This would seem to
indicate that these two conditions were closely
associated.

Angular cheilosis,*® a sign associated with
riboflavin deficiency, was one of the most
frequent abnormalities found. There was a
significant relationship between the hyper-
trophy and the angular cheilosis. Twenty per
cent of the 1126 individuals with an acute
angular cheilosis had parotid enlargement,
whereas only 8.7 per cent of the individuals
without the cheilosis had the parotid abnor-
mality (Chi-square 89.9).

Since both angular cheilosis and pellagroid
pigmentation appeared to be associated with
the glandular enlargement, the data were
examined to determine whether there was any
association when the groups were combined.
When angular cheilosis and pellagroid pig-
mentation are compared they were found to
be independent of each other (Chi-square
1.89). The test was applied to 1535 indi-
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viduals of comparable status (Table III).
Thirty-seven per cent of the individuals with
angular cheilosis and pigmentation in combi-
nation also had parotid enlargement, whereas
only 5.5 per cent of the individuals with
neither the angular cheilosis nor pigmenta-
tion had the hypertrophy.

TABLE III

Association of Angular Cheilosis and Pellagroid Pig-
mentation to Parotid Hypertrophy— Asian Population
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TABLE IV

Distribution of Cases of Parotid Hypertrophy by Level
of Plasma Protein—Asian Population

Plasma
protein
gm/100 ml Total Positive %

Less than 6.00 22 8 36.2
6.00-6.49 28 8 28.7
6.50-6.99 33 10 30.3
7.00-7.49 269 49 18.2
7.50-7.99 157 26 16.6
8.00-8.49 81 9 11.0
8.50 and over 21 7 33.0

Parotid
All hypertrophy
persons =~ ——————
Associated condition No. (%) No. %%

Pell. Pig. Positive
Ang. Cheil. Positive 456 29.8 168 36.8
Pell. Pig. Positive
Ang. Cheil. Negative 458 29.8 65 14.2
Pell. Pig. Negative

Ang. Cheil. Positive 240 15.6 18 7.5

Pell. Pig. Negative

Ang. Cheil. Negative 381 24.8 21 5.5
Total 1535 100.0 272 17.8

Pell. Pig. = pellagroid pigmentation.
Ang. Cheil. = angular cheilosis.

Relation to Anemia

Persons with anemia appear to have the
parotid abnormality more frequently than the
non-anemic individual. This is shown by the
data on 604 individuals on whom hemoglobin
determinations were made. Parotid enlarge-
ment was found in 9 of 34, or 26.4 per cent,
of the group below 12 gm hemoglobin per 100
ml; in 36 of 187, or 19.3 per cent, in the 12.0-
13.9 gm range; in 33 of 376, or 8.8 per cent, in
the 14.0-16.9 gm range; and in one of 7 sub-
jects in the hemoglobin range above 17 gm
per 100 ml.

Relation to Hypoproteinemia

In the Asian group, plasma proteins were
determined on 611 subjects, 117 of whom had
enlarged parotid glands. The data indicate a
significant relationship of hypoproteinemia to
the parotid swelling. Table IV shows the dis-
tribution of positive cases by plasma protein
level. Of the subjects with plasma protein
levels below 7.00 gm per 100 ml, 31.2 per cent

had the abnormality, whereas only 16.6 per
cent of the group with levels between 7.00 and
8.49 gm per 100 ml had enlarged glands. A
small group of 21 subjects with excessively
high plasma protein values had the parotid
abnormality in one-third of their number.
Six of the seven individuals in this latter group
with parotid hypertrophy were in one sub-unit.

Relation to Ascorbic Acid and Vitamin A
Plasma Levels

Vitamin A and ascorbic acid plasma levels
reflected the dietary intake of these nutrients
and were in good agreement with the clinical
findings. The records of 297 individuals who
had determinations for vitamin A were studied
in respect to the parotid gland enlargement.
The plasma levels of the vitamin A were
grouped in three ranges: severe depletion, 0-
9.9 ug per 100 ml; moderate depletion, 10.0-
25.0 pg; and satisfactory, 26.0 ug and over.
There was no positive relation of the degree
of vitamin A depletion to the parotid abnor-
mality. The percentage of positive cases in
each range was 25.0, 20.5, and 25.0. respec-
tively.

Determinations for plasma ascorbie acid
levels were made on 316 individuals. Unsatis-
factory plasma levels, below 0.20 mg per 100
ml, were found in 187 individuals, 15.5 per
cent of whom had enlarged glands. In the
group of 129 individuals with satisfactory
plasma levels (above 0.20 mg per 100 ml),
there were 53 (or 41 per cent) with the parotid
enlargement. No explanation was found for
the higher plasma values in the group with
the parotid enlargement.

TT0Z ‘G aunr uo 1sanb Aq 610" udfe'mmm woiy papeojumoq


http://www.ajcn.org/

@ The American Journal of Clinical Nutrition

212 THE AMERICAN JOURNAL OF CLINICAL NUTRITION

SUMMARY

An enlargement of the parotid gland occurs
relatively frequently in the United States
among groups, who, because of special circum-
stances, are susceptible to nutritional difficul-
ties. The condition was found in 12 per cent
of 165 Indian patients in hospitals in the
Southwest and in 3.5 per cent of 1094 patients
examined at Saint Elizabeths Hospital, Wash-
ington, D. C. It was found more frequently
in the foreign-born Oriental and American
Indian patient than in the Negro or white
patient. Whether this was due to a geo-
graphical influence was not determined.

The results of the study of the Asian popu-
lation support the observations of other in-
vestigators that the condition is widespread
among populations of limited food supply.
The enlargement appears to be a manifesta-
tion of a chronic and possibly severe form of
malnutrition. The dietary factor or factors
involved were not identified; however, the
condition occurs most frequently among sub-
jects who presented multiple signs of defi-
ciency. These included underweight, pellag-
roid pigmentation of the hands and face,
angular cheilosis, calf tenderness, anemia, and
hypoproteinemia.

It was found in 12 per cent of those in
normal and above normal weight range, in 16
per cent of the moderately underweight, and
in 33 per cent of the severely underweight.

There was a highly significant relationship
of the condition to angular cheilosis and pel-
lagroid pigmentation when these conditions
were both present. In the group that had both
of these conditions it was found in 36.8 per
cent of the persons, whereas in the group
which had neither of the conditions it occurred
in only 5.5 per cent. A similar relationship
was found with respect to anemia and calf
tenderness.

Relationship of the abnormality to the ade-
quacy of ascorbic acid and vitamin A nutri-
tion was not demonstrated. Neither was a
relationship to the age of the individual dem-
onstrated. Perhaps this was due to the nar-
row age spread (18 to 35 years) of the ma-
jority of the group.
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The condition was relatively slow but pro-
gressive in development. It was observed
that when subjects who were initially at a
marginal nutritional state were maintained
on a diet deficient in several nutrients, the
condition developed within two to four months,
reaching a peak incidence at six to eight
months, thereafter subsiding in frequency as
the dietary conditions improved.

There does not appear to be an inherent
racial characteristic which favors the devel-
opment of the condition. The incidence was
high among Caucasian prisoners of war and
concentration camp victims in eastern Europe
after both World Wars, but was not observed
in the nutrition surveys conducted in western
Europe.

The pathological and tissue culture studies
support the clinical impression that the con-
dition is noninflammatory. The enlargement
in the acute phase appeared to be due to a
swelling of the individual cells and in the
chronic phase to a replacement of acinar tissue
with fat. Persons who had had the condition
for several years showed no disturbance of
the secretory function of the gland, as indi-
cated by thiocyanate tests.

The Saint Elizabeths Hospital data suggest
that the condition found in well-nourished in-
dividuals may represent residual hypertrophy
after recovery from malnutrition.

Populations who were previously well nour-
ished!®'® appear to be resistant to its devel-
opment during relatively short periods (4—6
months) of privation. Populations subsisting
on a marginal diet appear to be highly sus-
ceptible and develop the abnormality within
four months when the diet becomes sufficiently
restricted in calories, proteins, and vitamins
of the B complex to produce clinical signs of
these deficiencies.

CoxcLtsIONS

Data are presented which support the ob-
servations of several investigators that a bi-
lateral chronic asymptomatic swelling of the
parotid gland is a manifestation of recent or
remote malnutrition. It is probably world-
wide in distribution but occurs most fre-
quently in populations subsisting on diets
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which are chronically inadequate. In this
study it was found associated with under-
weight, hypoproteinemia and anemia, angular
cheilosis, calf tenderness, and pellagroid pig-
mentation. The presence or absence of this
abnormality should be noted in all physical
examinations and its significance determined,
including a nutritional history and biopsy if
indicated.
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