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NUTRITIONAL FACTORS IN GRAVES’ DISEASE *

By J. H. Means, F.A.CP., S. Herrz and J. LErarax,

Boston, Massachusetis

Trar marked grades of malnutrition may result from thyrotoxicosis has
cen long known.  In 1893 it was that Friedrich Miller * noted the paradox
of weight loss in the face of increased food intake and concluded therefrom
that there must be in this disease an increased rate of katabolism.
 Whether or not weight loss or general wasting will occur in Graves’
isease depends on whether the appetite increase causes sufficient increase
in the ingestion of total calories to offset the increased combustion.  Com-
pensatory hyperorexia we may call it The bank balance, in other words, is
determined by the relation of amounts deposited to those withdrawn., In
Graves’ disease we not infrequently encounter weight losses of as much as
50 pounds or more.

Not only, however, may thyrotoxicosis cause malnutrition, hut lately it
_ has come to our attention that malnutrition may cause, or precipitate, thyro-
toxicosis.

A few years ago one of us (S, T1L) was impressed with the number of
patients with toxic goiter who gave histories of having started their thyro-
toxic symptoms at the conclusion of a reduction program for obesity.  An
overweight person would go on a low calory diet and after having lost the
desired amount of weight would increase the dict, but find that weight loss
continued, perhaps at an accelerated rate.  Along with this, nervousness,
tremor and other symptoms of thyrotoxicosis would make their appearance.
In some of these cases thyroid had been used to augment weight reduction,
but in others, mere calory restriction.

Interest having been aroused in this sequence of events, we began to be
on the lookout for such cases.  They have turned out to be numerous.  The
total to date is 35, In 14 of these the prethyrotoxic weight loss was ceca-
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stoned by reduction cures and in the remainder it was due to a variety of
conditions such as restriction of diet in the treatment of uleer, ulcerative
colitis, diabetes and other discases leading to malnutrition.

It scems to us that this series is too large not to be of significance.  Epi-
sodes which activate thyrotoxicosis have long been recognized. Psychic
traumata, prolonged infections, accidents or physiologic strains, such as
puberty, pregnancy or the menopause, fall in this category.  Now it scems
that acute malnutrition can he added.  How it operates, we are nof prepared
to say, but it is not known how any of the others operate for that matter.
It may be associated with changes in blood chemistry or with vitamin or
protein deficiency.

In approaching the problem of the inroads which nutritional factors may
play in the production of the clinical picture in Graves' disease it will be
convenient to distinguish between what we may term general malnutrition
due to total negative calory balance and more specific types of malnutrition,
or deficiency due to absolute or relative shortage of specific dietary elements.
Of general malutrition, save insofar as it constitutes an indication for
treatment, I need say nothing further, it being thoroughly familiar.  Cer-
tain specific or special types of malutrition, on the other hand, T believe can
be discussed with some profit,

In this group of special forms of malnutrition let us consider first the
musculature.  Myasthenia is a common symptom in toxic goiter.  Plum-
mer,” Lahey * and others have devised diagnostic tests to bring this symptom
or sign into evidence,  Actual muscle atrophy oceurs less commonly, but in
certain cases is very striking.  Some years ago we * reported a case in which
there was a picture closely resembling progressive muscular atrophy in an
advanced stage. The patient was also found to be suffering from toxic
goiter. Cure of the latter by surgery was followed by recovery of the
muscles.  This is the most marked example of muscle atrophy we have seen
in toxic goiter, but very often we encounter lesser grades with atrophy of
the temporal, interossei or shoulder girdle muscles. Such atrophy is usually
present in a patient who has been severely thyrotoxic over a long period of
time and is thercfore of progunostic significance.  The exophthalmos, in
certain types at least, may be a local expression of general muscle weakness.
The degencrative changes in the striated recti muscles of the eye aund the
normal appearance of the smooth muscle of the eve, described by Askanazy,”
suggest a muscle imbalance which may explain exophthalmos.  On the
chemical side there is a disturbance in creatinine metabolism with creatinuria
and, as shown by Shorr and Richardson ® a decreased creatine tolerance test.

The skeleton in certain cases shows marked decalcification.  This is
properly 1o be classed under specific forms of inanition.  Aub and his co-
workers T in 1929 showed that the thyroid hormone causes a marked in-
crease in the rate of withdrawal of caleium and phosphorus from the skele-
ton, without, however, in contrast to the parathyroid hormone, any sig-
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nificant change in the blood levels of these clements. It is indeed in thyro-
ioxic persons that the highest levels of calcium and phosphorus exeretion
are to be found.  This high excretion is a specific cffect of the hyperthy-
roidism, not merely a feature of elevated general metabolism, for Aub et al.

Fie. 1. Osteoporosis with compression fracture of a lumbar vertebra following
thyrotoxicosis.

found in cases of fever and leukemia with marked elevation in general
metabolism, normal elimination of calcium.

The rate of decalcification of the skeleton in thyrotoxicosis will depend
not alone on the rate of calcium loss, but upon the intake.  Although the
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increase in calcium excretion is great, it usually takes a long time for osteo-
porosis to become apparent.  Patients with acute forms of toxic goiter us-
ually get treated successfully before any marked grade of osteopor rosis has
been produced. The increased appetite probably causes an increased in-
gestion of caleium and offsets to some extent the process of bone wasting.

In a few cases of long-standing ﬂl}lOi()\ILOsls, however, we have ob-
served very marked osteoporosis, both in the spine and in long bones.  In
some of these cases symptoms have resulted, taking the form of deep aching
pain in the extremities or back, and in one remarkable case there was a
pathoi sgic fracture of ihc body of a vertebra.  This patient had been treated
by us ® in 1919 for mild Graves' disease, then of three vears’ duration, by
means of roentgen-ray thcmpy. She had improved somewhat, but, since

she had not recovered completely, a subtotal thyroidectomy was done in
March 1922, After that she was fairly well until August 1931, when while
driving her car she was seized with sudden knife-like pain in the region of
her lumbar spine.  This persisted intensely and continuously for one and a
half hours, then upon motion for three to four weeks, and finally as tender-
ness in the lumbar region until December 1, 1931, when she returned to the
hospital for study.  Roentgen-ray examination showed marked decaleifica-
tion of the entire spine and pelvis and a compression fracture of the first
lumbar vertebra. The body was half its natural thickness and was irregular
and mushroomed.

The patient was put on a high caleium diet with 5 drachms of calcium

glycerophosphate and 30 drops of viosterol per day, under which regime her
symptoms were quickly rel 1cwd We have followed her since and although
by roentgen-ray there is no great evidence of recaleification. the symptomatic
alt has been excellent.
Another striking example (a private patient of J. L.) is that of a
voman of 58, who became bedridden as a result of long-standing thyrotoxi-
cosis and cardiac failure.  She showed a marked degree of osteoporosis.
As a result of her semi-sitting position, she developed a dorsal kyphos and
flaring of the lower ribs.  The latter were exquisitely tender to pressure.

With removal of the thyroid, she has gradually assumed her normal
activities and her heart is well compcnsated. Her kyphos has straightened
considerably, the flaring of the rib margins is less and tenderness has dis-
appeared.  She is on an adequate dict with emphasis on milk, vegetables,
cheese and meat. -

Tn cases of long-standing thyrotoxicosis then, or even past thyrotoxi-
cosis, in which pains in the spine or extremities are compldined of, the pos-
sibility of ostcoporosis should be given consideration and, if found, suitable
treatment by a recaleilying regime instituted.

A shortage of iron is suggested in an impressive number of patients with
thyrotoxicosis by the presence of nail changes of the sort characteristic of
hypochromic anemia—that is to say spoon-shaped, brittle, lustreless and
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wntudmd + ridged—together with smooth tongues and gastric achlor-
dria. Iiven \*yhm these signs arc well marked, one usually finds but a

1“11 de gree of ancmia, ()nu stient lu‘\‘nt}\', however, 4 woman of 38,

rLSLllILd symptoms of thvmw\u,mn minimal cve signs and gotter, basa
netabolic rate at the level of about plus 40 and along mtl all this, smooth
ongue, spoon fingernails, achl lorhydriza, red count of 3.6 million and hemo-
globin of 45 per cent.  She was placed on both iodine and iron.  She made
4 characteristic and good response symptomatically and metabolically to
jodine, her basal mu'abo]m rate falling to s‘tandzxrd in nine days.  She was
continued on iodine for a year at the end of which time her basal metabolic
ate was normal and she was symptom- {ree.  The anemia also, m less than a
month, rose to a red cell | level of 6 million and hemoglobin of 73 per cent.
1ron was then omitted. We presume that iron was res sponsible for the
result. At the end of a year her blood picture showed a red cell count of 4.8
million and hemoglobin of 85 per cent.

OfF late we have been interested in the question of avitaminosis in thyro-
toxicosis.  In the case of vitamin By, at least, Cowgill and his co-workers ?
and others have shown that the need for vitamin increases in parallel fashion
to the metabolic rate.  Thus a pcrbon who had been receiving an adequate
amount of vitamin By during health might develop a deficiency on the same
vitamin intake if he became thyroto;;ic.

In view of these facts, two of us (5. 1L and J. L.) administered vitamin

3, in the form of MHarris Yeast Powder to a small series of thyvrotoxic pa-
tients and found that although it caused no change in basal metabolic rate,
there was, coineident with its administration, a marked improvement in
appetite and consequent gain in weight.  Since that time we have employed
treatnient with yeast routincly in the prepar ation of thyrotoxic patients for
operation.  Although it is tao carly to draw a conclusion based on statistics
of the effect of this mancuver on operative mortality, it is beconung in-
creasingly clear that it is of value in improving general nutrition through the
increase it causes in appetite.  Its use is chicfly indicated i those patients
whose appetite increase has been mnadequate.

Shortage of vitamin B, may also play a more specific role in thyrotoxi-
cosis.  Weiss ' has shown that in aleohiolics with cardiac nsufficiency
avitaminosis B, may play a rOle. [t is quite possible, as he suggested to us,
that it may also play a rdle in the cardiac insufficiency of thyrotoxicosis.
Certainly one is more apt to sce cardiac insufficiency in the malourisl wd
than in the well nourished thyrotoxic patient. We recalled four recent
striling examples as soon as Weiss mentioned the matter to us. One of
these 41\0 had a moderate hypochromic anemia.  Since iodine produces
benefit in nearly any thyrotoxic patient, and since it is our practice not io
withhold iodine in the thyroioxic patient with cardiae insufficicuey, we cannot
say with certainty how much, if any, benefit to the hmrt vitamin B3, admin-
istration has conferred per se. It will only be after Targe numbers have
been treated that a dependable conclusion can be drawn.
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Evidence of shortage of other vitamins has not been i mmpressive.  Scurvy
we have not scen, but in one recent case in which thyrotoxicosis followed a
grossly inadequate diet, night blindness became a stri iking symptom. [t
cleared up direetly when an adequate diet was received. 1t may be inter-
preted as evidence of a shortage of vitamin A,

"The chief point which we wish to make about all these m: atters, 1s that
there is much more to the preparation of the thyrotoxic patient for operation
than mere fodinization.  The prcparatz(m which we believe should be under
the direction of the physician, but observed also by the surgeon, should in-
chude a positive attempt to unpm\ ¢ general nutrition and relieve any specific
deficiencies insofar as this is possible,  Sometimes it will be the part of
wisdom to defer operation, even though a good iodine response has been
obtained, in order to meet more adequately a nutritional indication. The
ionmwng case is a good example.

A 43 year old widowed supervisor of nurses, who had acute rheumatic
fever at the age of 28, followed by mitral stenosis, entered the medical ward
February 16, 1936, with a story that for two years or more she had been
running hersell ragged, eating very little, taking a great excess of tea and
coffee, sleeping badly, having marked anorexia and losing in 18 months
some 25 pounds.  She had been a thin, frail woman to start with and after
the loss mentioned was markedly malnourished.

For two months prior to entry in addition there had been marked
nervous drritability. At the time of entry she showed marked hyperirri-
tability, slight bilateral exophthalmos, marked tremor, warm moist skin,
tachycardia of 140, slight diffuse enlargement of the thyroid and a basal
metabolic Tevel of plus 30, Her heart showed the murmur cha racteristic of
mitral stenosis, with normal rhythm.  She weighed 106 pounds.  Her
tongue was sore and atrophic, but there was no anemia.  Her rod count was
5.0 million and her hemoglobin 90 per cent.

At this time one of us (J. H. M.) made a note to the effect that she un-
doubtedly had exophthalmic goiter and that this appeared to have followed
the development of a state of malnutrition, also that although her thyro-
toxicosis was mild she was a poor risk for surgery on at least three counts:
(1) because she had the conmiimtimn of chronic rheumatic heart disease;
(2) avery unstable psyche; and (3) a ver v severe grade of malnutrition.

she was given fodine and made a good response as far as symptoms went
and her ha%al metabolic rate druppLd to a normal level. Insséead of operating
at this point, however, it was felt wiser to send her home on iodine and high
calory, high vitamin diet.  She was given vitamin B in-the form of Harrls
Yeast Tablets.

On March 19, 1936, she reintered, having gained seven pounds and
become less nervous, A subtotal mvrmdedom\/ was done on March 27,

which she went throngh uneventfully and on April 4 her basal metabolic
rate was minus 1.
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She did we I for about cight months, but then developed a mild recur-
ce of thom\stas which threw hier heart into fibrillation.  todine con-
led the thyrotoxicosis adequately, but the fibrillation continued.  In
nary of 1937 she went through a sharp attack of bronchopneumonia with-
thyrotoxic exacer bation or gross cardiac decompensation.  Although 1t
_anot be proved, our guess is that her course through thyroidectomy would
peen far less smooth if she had been operated upon immediately after
cstablishment of iodinization. ‘

‘I;z conclusion, we should like to warn physicians and patients against too
aorous reduction cures for obesity; thyrotoxicosis may be induced therehy
a4 in the pr Lpamtlon of the thyrotoxic patient for operation we should ke

urge that the possibility of nutritional disturbances be considered and, if
sund, that an attempt be made to correct them.
 The manifestations of nutritional disturbance, which may be found in

rotoxic patients, include, as well as general inanition, changes in muscu-
ture, skeleton, hematopoietic system and very likely in the heart and psyche

Jile these findings may be merely incidental and their causal relationship to

rotoxicosis ascertainable only by an extensive statistical study, we feel
1t they are of sufficient frequency to warrant consideration in the com-
ete management of patients ill with Graves’ disease.

“he methods of correcting these defects include not only a high calory
for relieving general malnutrition, but one high in vitamins and mincrals
well.  Vitamin B, may be of special significance as having appetite in-
reasing proclivities, and also perhaps some special benelicial action upon
irdiac function.  We are now using Harris Yeast Tablets for this purpose.
ure vitamin B3, preparations can be used when the indication scems urgent.

For the high calory intake the chicf dependence should be placed upon
irhohydrate.  Excessive protein is undesirable because through its specific

amic action protcin raises mietabolism.  Carboliydrate, on the other
hand, in large amounts is insurance against depletion of the glycogen stores

f the liver and thus safeguards that organ.  With regard to hi, there 1s no
pecial indication that we know of.  Iat may be given to whatever extent
the patient’s appetite demands.

We feel that there is good reason for regarding the malnourished thyro-
foxic patients and the psychotic as well as those with cardiac insufficiency as
poor operative risks. It is wise to get their weight curves at least started
upward before permitting operation, This sometimes will require several

ecks of pre-operative medical treatment.  There is a tendency to rush
thyrotoxic patients too fast to the surgeon. It is the physician’s respon-
sibility to see that this be not done. Tt is also his responsibility to avoid
tinnecessary delay in the securing of relicf of thyrotoxicosis by operative
intervention.  Although it is desirable that he have certain definite routine
procedures—the use of iodine, for example—it is also desirable that he study
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cach casce as an individual problem and plan his actual therapeutic program
to meet individual indications.
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