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IRTRODUCTION

In recent years the importance of the endocrine system
has reached a prominence far above any single phase of
mediecine, It is entirely possible that the endoerines have
been over emphasized and that in future years they will drop
to their proper place in the practice of medicine., MNore
probable however, ig that the wide spread effect of the
endocrine glands and their seceretions is at present as a
large book of which only the title page has been read,

Perhaps the most commonly known types of endocrine de-
sturbances are those referable to the thyfoid gland, The
symptoms of certain types of thyroid disfunetion are usually
easily diagnosed by the majority of celinicecians, There are,

however, certain ceconditions brought about by thyroid dys-

- funetion which are not only misunderstood but often are

never rnoticed., This type of phenomena isg especially true of
the blood changes in thyroid desease,

The blood in thyroid desease is ordinarily thought a
secondary change, however, eertain blood conditions whieh
are thought to be primarily from the blood forming organs
might possibly be referable to an abnormaly funetioning
thyroid gland.

This article is written and presented in an attempt to

give a brief resume of the literature on the subject,



HISTORY

The relation of the thyroid gland to hematopoesis was
practically an unheard of subject until 1893, At this time
Putnam (29) made a study of cases of myxeodema and the result
of treatment with Sheeps thyroid. As a result of his studies
he made the following statement: "The point has not attract-
ed as much attention as it deserves that the directly
hematopoetic funetions of the thyroid gland, if they are of
real importance, ought not to be met by ingestion of the
thyroid secretion.” This statement is given credit for the
beginning of investigation on the subject,

Cuifini (5) is said to have discussed relative lympho-
eytosis in exopthalmic goiter. His works however apparently

e did not recieve great attention,

Kocher (16) in 1908 recieved considerable attention, He
found a triad in Basedows desease he felt to be highly
diagnostie, This triad consisted of leukopnia relative
Hypopolynueleogis and relative lymphceytesié. This work was
confirmed by Crotti (3). Crotti also studied the blood post
operatively.

No further important elemicaltwork was done on the sub-
ject until 1919 whern Plummer (28) made a study of 578 cases
of hyperthyroidism., Plummer noticed that the blood in
hyperthyroidism was often altered but he did not believe that
the blood pieture was diagnostiec,

Emery (7) in 1923 made an extensive study of the blood

— in myredema and decided that there were definite changes in

the leucoeytis but no constant changes in the red blood cells,
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Menkin (24) in 1928 made a gtudy of 100 ceases of hyper-

i 7

thyroidism and noted a relative lymphoecytosis,

oy,
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PHYSIOLOGY OF THE THYROID GLAND

The physiology of the thyroid gland outside of its
endocerine funetions are practically unknown., <The normal
thyroid gland containg a relatively small amount of
lymphoid tissue, When the thyroid gland undergoes changes
leading to hyperthyroidism the lymphoid tissue becomes more
prominent, MaCallum(22),

The presence of lymphoid tissue in the thyroid gland
has lead some investigators to believe that the gland
funetions as a part of the lymphatic system as well as be~
ing an endocrine gland, This belief beecomes more signifi-
cant when in hyperthyroidism the Hyperplasia of the lymphoid
tissues of the gland is followed by lymphoeytosis. (Chapter
on blood in Hyerthyroidism,)

Gottleibe (10) states that in hyterperthyroidism the
thyroid vein contained 75%#-80% more lymphoeytes then the
thyroid artery. Sharpe and Bisgaard (32) have not been able
to find the percentage as high as this however., i1t ig rea-
sonable to assumeisin view of these facts that the lymphatie
function of the gland in proportion to the amount of
lymphoid tissue present, The lymphoid tissue present, as
compared with the body as a whole, is almost negligble. The
various aetivities for which the thyroid gland is directly
responsible are probably largely,if not entirely, an

endocrine effect,
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EXOPTHALMIC GOITER AND CHRONIC LYMPHATIC LEUCEWIA

Perhaps the most interesting phenomena occuring in
thyroid dysfunctions are those which correspond to6 chronic
lymphatic leucemia. +‘hese phenomena occur particularly in

Xopthalmic goiter,

Exopthaluic goiter and chronic lymphati
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both particularly characterized by an slevated basal
metapbolic rate. No other condition except chronic myeloid
leucemisa produces this disturbance to such great extent.
In both of these conditions there is considerable
similarity in regard to the various pathological, physi-
clogical, and cliinical findings.
These find ngs sre so similar in some instances that

vario s authors have given special attention to attem
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to find a common basis for each desease Dameseshek (6) has

even discussed a case of lymphat

P

¢ lesucemia with
hypermetabolism that reacted very favorably to total
ablation of the thyroid gland.

The ocular findings are not as consistent in chronic
lymphatic leucemia &s they are in .xopthalmic goiter.

Friedgood ‘8) reported that ocular phenomena occured in

0]

six of ten cases of chronic lymplatic leucemia. five of
these had unilatsral exopthalmos and four had bilateral
ocular prominence.

It dis obvious that in making a study of the relation-

ship of two conditions that are ordinarily considered
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CLINICAL FEATURES OF EXOPTHALMIC GOITER AND CHRONIC
LYNPHATIC LEUCEMIA

Perhaps the first elinieal finding of exopthalmie goiter
which attracts the attention of the patient or physiecian
are the evidences of inereased metabolism, An individual
who complains of nervousness, weakness and fatigue is
ordinarily eclassified as a possible thyroid disfunction,
The same type of elinical pieture may bring the
leucemie patient to the attention of the physician., The
patient may present such symptoms as nerviousness, irrita-
bility, insomnia, flushing of the skin, gastro-intestional
disturbanees and menstrual difficulities, These symptoms
however are more constant in hyperthyroidism., The majority
of elinicians in the process of a routine physical examina-
tion attempt to demonstrate a tremor of the hands in a
suspected case of hyperthyroidism. Minot and Means (26)
called attention to the fine tremor of the hands whieh is
preéent in eonditiomsof lymﬁhatic leucemia, They attribute

this condition to the assoeiated anemia,
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LYMPHADENQPATHY

Although the generalized lymphadenopathy and
splenomegaly are accepted and widely recognized physieal
findings in cehronie lymphatiec leneeﬁia they are also found
in hyperthyroidism., Baldridge and Petersen (1) reported
an inecidence of these conditions in 30% éf his cases of
hyperthyroidism, This enlargement is usually found at
autopsy but frequently is Bo large that it is discovered
during a routine physieal examination,

The etiology of the lymphadenopathy, and spenomegaly
is unknown. It is reasonable to assume however it is s
part of the genmeralized lymphoid hyperplasia which is
reflected in the patholegical pieturé of the thyroid in
exopthalmic goiter. This will be diseussed in the
Bathology of Exopthalmie Goiter,
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BASAT METABOLISK

The laboratory procedure of the most value in the
diagnosgis of hyperthyroidism and in exopthalmie goiter is
the basal metabolic test., This test is so important that
Emery (7) believed that the diagnois of thyroid dysfunection
was unreliable before the advent of the basal metaboliec
test, However the basal metabolism is inecreased in both
cages of lymphatic and myelogenous leucemia (17-1) Friedgood
(3§ has observed an inerease intmsal metabolism in some
cases of acromegaly, diabtes mellitus, essential hypertén-
sion polyeythemia vera and pernieious anemia, Thecauses
for the inereased basal mebtabolic rate in both hyperthy-
roidism and in leucemia is not established. In hyperthy-
roidism the degree of increased‘metabolism ig evidently de-
pendent on the amount of exeess thyroid hormone threwn into
the blood stream, Whether the difficulty rises purely from
a thyroid gland disfunction is not ¥xnown. Hicken ¢12) states
that the chanpd function of the thyroid gland is probably
only the beal manifestation of a more or lessg unknown
desease, In lymphatie leucemis the basal metabolic rate is
more comparable to the patients general condition, the degree
of anemia and inversely to the number of platlets in the
blood (17-30).

Minot and Means (26) made a rather extensive study of
the punlse rate and metabolie rate in hyperthyroidism and in
leucemia, They decided that if the taehyeardia of leucemia
is purely a result of inereased metabolism then the same

mist apply to exopthalmie goiter, They further decided that
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the damage done to the heart was probably a result of over-
work although the anemis was a definite factor.

In‘the various ssudies they discovered that the pulse
fate and Pasal metabolic rage in both exopthalmiec goiter and
chronie lymphatic lymphatic leucemia whow a high degree of
éorrelation. The variations that oceur in relation to each

other seemed to be quanitative rather then qualitative.
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PATH OF EXOPTHALMIC GOITER

Perhaps the most striking pathologieal finding in
exopthalmic goiter is the extra erdinary lymphoid hyperplasia
in the thyroid gland. MaeCallun (22).

This hyperplasia is attended with the formation of well
defined germinal centers, In the normal thyroid gland small
foel of lymphoid tissue are occasionaly demonstrated but
are never marked, MacCallum (22).

The degree of epithelial hyperplasis seems to have
little bearing on the basal metabolie rate. Simﬁson (33)
Simpson discovered that thyroid glands wguowing only lymphoid
hyperplasia the basal metabolie rate was often as high as
100%,

The significant feature of these changes in the thyroid
gland is that they are only a part of the generalized inerease
in the lymphoid %issues throughout the body. Baldridge (1).
This lymphoid hyperplasia is especialy noticeable in regional
lymph nodesg of the neek. This feature is also present in
leucemia, | _

The splenomegaly which is discovered at autopsy quite
frequently in exo?thalmie goiter is also marked by a
generalized lymphoid hyperplasia. This hyperplasia is
attended by enlargement of the ¥alpighian corpuseles. Bald-

ridge (1)

It is generaly Xnown and aecepted that the thymus is
enlarged and presistent in most cases of exopthalmic goiter

MacCallum (22)
This enlargment of the thymus gland is supposed to
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to parrallel the generalized lymphoid hyperplasia.
MaeCallum (22) However suggests that the histologie
changes of the thymus represents an accentuation of the
condition corresponding to the age at which the desease
develpes, Menkin (25) however has nokd that &ll cases of
exopthalmie goiter treated by thyroidectomy %to not respond
favorably. He suggests that possibly the thymus gland is

aeting by itself,
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PATH OF CHRONIC LYMPHATIC LEUCEMIA

The pathology of chronie lymphatie leucemisa has been
studied gquite extensively and is well recognized. In a
study of the latter and a comparison with exopthalmie
goiter the striking similarity of the two is revealed even
on gsuperficial examination., The difference seems to be one
of quanity, the hyperplasia of the lymphoid tissue and the
splenie enlargment of exopthalmie goiter being less exten-
sive., Friedgood (8)

In lymphatie leucemia the lymphadenopathy is general-
ized with enlargment of the solitary nadules. There is
frequently an infiltration of the liver, kidney, lungs
and bone marrow with lymphocytis. The splein is
practicaly always enlarged sufficiently to be palpable.
Because of the extensive lymphoid hyperplasia frequently
distorts the arechitecture of the stroma but the pulps still
discernable Friedgood (8) Ordway (27)

Cases of lymphatie leucemia have been reported in which
the regional lymph nodes and splein have not been enlarged.

(Quoted from Rossle and Bensis by Friedgood. (8)

13
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THE BLOOD IN EXOPTHALMIC GOITER AND CHRONIC LYMPHATIC LEUCEMIA

Erythrocytes

The blood pieture in cehronie lymphatic leucemia need
not be discussed at great length as they are well known. In
the early stages the red blood cell count and heﬁbglobin s
conten are normsl or nearly so.&iws the desease progresses *
the blood count and hehoglobin become reduced. The color =
indekéé_low. In exopthalamicd goiter the red blood count
and hemoglobin do not show a great deal of change,Plummer (28)
in his study of five hundred and seventy éight cases noted
that the erythroeyte count averaged around 4,790,000 while
the hemoglobin averaged 83.,l%. From his studies he fel?b
that the slight anemia was seeondary to a change in the
general body condition, 'Lerman (20) believes that the Red
blood count and hemoglobin in exopthalmie goiter have no

relation to the basal metabolism.
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LEUCOCYTES IN CHRONIC LYMPHATIC LEUCEMIA AND IN EXOPTHALMIC

GOITER :

The leucocyte picture in chronic lymphaticec leucemia
is a well known phenomena. The leucoecyt count is as a rule
lower than in myelogenous leucemia averaging between 100,000
and 200,00 per millimeter. The count rarely exceceds these
figures. Ordway (27)

The leucocyte count and differéntial gtudies in
exopthalmic goiter has been a subjeect of eonsiderable topie,
Hocher (16) in 1908 received congiderable attention for his
treatise on the blood picture in hyperthyroidism. Kocher
believed that the blood count was definitly diggnostie of
Hyperthyroidism. He decided that thé_blced pieture eonsists
of leukopenia, relative hypepolynncleosis. Mogt modern in-
vestigators however do not believe that the blood pieture is
of great aiggnostic value,

That there is a leukopenia séems to be more or less well
established;Jackson (15) in his studies of 600 cases dis-
covered that 80% of patients with exopthal ie goiter had
White blood counts below 7000, The average ccunts were not
so definite, The concensus of bpinien in this ma&tter, how-
ever, is that the leukopenia is not marked (11-26).

Plummer (28) feels a leukopenia may occur in the early stages.

Perhéps the most definite blood finding in exopthalmiec
goiter is that there is a lymphocytosis. Practicaly éll
investigators agree that there is a relativevlymphoeytosis
however there is a dispute as to‘whether or not the
lymphoeytosis is absolute. Crile (2) felt that the relative

lymphoeytosis is the only signif cant change. That this

L3
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lymphoeytosis is more apt to oceur in exopthalmie goiter
is apparently a well established faet, Menkin (25)
digeovered that of 100 patients with hyperthyroidism
56% had exopthalmus and of these 80% showed definite
lymphoeytosis.

flummer (28) in his studies of 578 cases computed
that the small lymphocytes averaged 34,84 while the large
lymphoetes averaged 4.4%. This‘pereentage was large
enough so that there was an absolute lymphoeytosis, that
is there was a lymphoeytosis greater than normal in spite
of the leukopenia. Jackson (15).concluded that there is

a gigneifant lymphocytosis of 4.8%.,

16
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LEUCOCYTES OTHER THAN LYMPHOCYTES

In leucemia the eount of other leucocytes is generaly
reduced both relatively and absolutly, Ordway (27). In
exopthalmic goiter the same abviously holds true for the
poly nuclear neutrophils however vadson (15) elaims there
evidently is a moncytosis to some degree. He found that the
percentage of monocytes was approximately 8.4% in 600 cases

of hyperthyroidism,

17
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EFFECT OF IODINE : 18

The effect of iodine on the various systems of the body
is as yet wrapped in obscurity., Thisfet remainsg true even
though the iodides have been used in medicine more than any
other drug. Cushney (4) states that the cemtral nervious
system and blood stream is unaffected by iodides. Friedgood
(8) states that iodine is a sedative of the sympathetie
nervous system,

It is well known that lugols solution has a temporary
effect on exopthalmie goiter with remission of the elimical
findings for a few days. The reason for this is unknown.
(Marine(2) suggests that there is a blocking of the colloid
and this pressure tempofarily blocks absorption of the
gecretion, |

In leucemia the effeet of lugols on the metabolism is
less marked . Friedgood (8) has noticed there is a definite
deeresse in the various symptoms. He believes this is due
$0 a sedative action on the sympathetic nervous system. He
algo believes t@at £§e effeet pf lugols on exopthalmie goiter
is due almosgt entirely to its sedative action on the

gympathetie nervious systems.,
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EFFECT OF SURGERY

Present day medicine accepts surgery as the only préctical
treatment of exopthalmie gbiter. The surgerical proeedure
usually consists of a sub-total removal of the gland after
which a period of rest is instituted. The result of surgery.
ugually is remission of the celinical symptoms.

The blood ordinarly under‘goes changes approaching normal.
Menkin (25) states that thyroidectomy removes the camse.of the
various disorders. Hertz and Lerman (11) noticed that after
operation there is a reversion of the blood picture toward
normal Occasionaly however after surgery the blood sympfoms
do not regress to any great extent, ff hasbeen suggested that

the thymus gland maintains the abnormality. Menkin (25).
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DAMESHEK AND SURGERY

A very interesting case of the éffect of surgy on leucemia

20

by surgical removal of the thyroid was revorted by Dameshek (6).

A forty two year old woman presented‘all the signs and
symptoms of an aleucemic lymphatic leucemia and with a basal
metabolic rate of plus 65. The patient underwent continuous
oss of weight, profuse drenching sweafsg inéreased nervious
sympbtoms and beginning eireulatory failure . Xray therapy,‘
lugols solutbtion and rest having no effeet complete ablation of
the thyroid gland was resorted %o,

After surgery ﬁhe basal metabolie rate began”dropping
immediatly, the elinieal signs and symptoms o: hypermetabolism
and circulatory failure dissappeared. The'patiént immediatly
bégan to gain weight and the nervous.instabality receded.
Perhaps the most striking feature of all was the regression of
the sple€n and lymph nodes almost 90% from their former size,
The blood picture became almost normal,

Dameshek reports that the patient is continuing to be

healthy a year and a half after the procedure, Damehek feels

In cases of incurrable lymphatic leucemia that fail to
respond to any other treatment, surgery of the thyroid

warrants considerstion as a final attempt at treatment.

that the surgery was at least partly responsible for the result,
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SYMPATHETIC NERVIOUS SYSTEM IN EXOPTHALMIC GOITER AND LEUCENIA

Friedgood (8) made a rather extensive study of the relation
of the sympathie system to these dé¢seases., Because of the
various phenomena which were suggestive of sympathetie disturb-
ance he suggested that the sympathetic system probably plays an
important part in each. TFriedgood even goes so far as to say
that exopthalmie goiter is not hyprthroidism but rather a
synpathetic disturbance.

Menkin (25) suggested that if the exopthalmie goiter is
a sympathetie disturbance then the cecontinuous contraetion of
the spleen and lymph nodes may be the cause of the lymph-
ocytosis, Whether the sympathetie nervious system findings
are primary or a reéult of primary disturbance in the thyroid

remains as yet a problem.




THE BLOOD IN HYPERTHYROIDISH

’The blood changes oceuring in hyperthyroidism have been
discussed in'PThe Relation of Exopthalmie Goiter and Chronie
Lymphatice¢ Leucemia'., Briefly those changes are as follows:

In hyperthyroidism the Red blood count is not altered
to any great extent however there is a slight anemia which
probably is secondary.

There is usually a slight leukopenia whieh is a result of
a hypropolynucleosis.l This lukopenia is so slight that it is
disputed by many.

Practically all investigators agree that there is a
relative lymphocytosis and many claim that this is absolute.

Lhere is a definite monoeytosis in hyperthyroidism,
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THE BLOOD IN HYPOTHYROIDISM

Introduction

It has been recognized for many years that that in
myxedema the blood pieture is altered, this however is not
generaly kﬁown. The main difficulty has been in making a elini-
cal diagnosis of myxedema, With the basal metobolism test the
diagnogis of myxedema became more positive.

¥yxedema not infrequently is confused with other conditions .
A rather good example of this is pernieious anenia,

In pernicious anemia the basal metabolic rate is occasionly

diminished, Tomkins(35). This diminution is not as constant nor

“as great as in myxedema., Emery (7) felt that the diagnosis of

mynedema could be made falrly accuratly when clgmical evidence

was confirmed by the basal meloboliec rate,
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THE RED BLOOD CELLS IN HYPOTHYROIDISM

Perhaps the most gsignificant blood finding in

hypothyroidism is the marked anemia, TLerman (19) believes

that there is a high degree of cecorrelation between the red

ok

blood count, basal metabolism and henoglobin. He also believes

that anemia is more liable to appear in hypothyroidism when

there is an achlorhydria.

Mackenzie (23) found that two out of three patients show-

ed marked yellow pallor and the symptomatie findings of anemia,

Emery (7) however states that the anemia ig not constant butb
that usually there ig a moderate secondary'anemia and a ve-
duetion of the hemoglobin, He further states that the anemia
has no difinite relation to the metabolie rate, EXperemental
research however indicates that an snemia is a characterestic

finding in experemental hypothyroidism, Sharpe and Bisgaard

(32) Kunde (18).

The anemia of hypothyroidism will often give symptomatie

findings suggesting a primary anemia, namély Pallor, de-
creased pergperation and dyspnea, However a study of the
blood reveals no abnormality of the eells. Mackenzie (23)

The cause of this anemia of hypothyroidism in common
with most endoerine diéorders is unknown, NMost investiga-

tors however believe that the anemia is only another mani-

festation of the general slowing down of the tissues. Stone

(34) believed that the anemia was a reult of a direct depress-

ion of the erythropoeitic tissues due to a lack of thyroid

secretion, Mae Kenzie (23) believed that the bone marrow
funetioned improperly due to the sluggish oxidation that

occurs in all the tissues in myxedema,
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LEUCOCYTES IN MYXEDEMA

The white blood count in hypothyroidism is evidently
of no great importance. ILiterature does not reveal any
serlous discussion on the sybjeet. Emery (7) gstates the
white blood count average was about normal but varied

some with the R. B. C.

GASTRIC SECRETION IN HYPOTHYROIDISM

Thaﬁ there ig a definite gastric anaecidity in
hypothyroidism seems to be well established, ILerman and
ileans (7) noticed that in myxedema there is often a gastrie
anaeidity, Lerman (13) states that when gastrie aehlorhy-
dria is present there is a greater tendeney toward anemia.
“erman suggests that a study of the gastric secretion may
help prresent anemia,

Begsuse of this phenomena in myxedena there hasbeen
some discussion of the relation between pernicicus anemis
and myxedema. - Emery (?Q). ¥ost investigators more or
less avoid the quegtion. Experimentaly the anemia of
of myxedena does not resemble the anemia of perniclous
anemia Kunde (18).

The relationship between anemias for which no eaeée
is known and the anemia of myxedema however warrants care-

ful investigation.
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TREATMERT OF THE ANEMIA OF MYXEDEMA

That the logieal treatment of the anemia of myxedema

is to be fournd in the thyroid secretion is only logiecal,

In as mueh as thyroid extract causes a regression eof the

symptoms of myxedema we ecan also expect a return of the
Blood toward normal,

MacKenzie (23) in treating two cases of myxedema with
thyroid found that the blood of one returned to normal
while the other showed definite improvement, The sanme
effeect was found by Lerman and Means (19). They noticed
that some patients made a complete recovery while others
showed a return of either the R. B. C. or Hb, The process

in each case was slow,.

- The effeet of other hemopoetic substances ig evidently

negligible; but as yet has not been studied extensively.
Lerman and Means (19) in a study of seven mses discovered

that liver inercased the Red blood cell formation Bomewhat

26

but did not change the hemoglobin, *ron alone was of little

value but was a great help when used with thyroid extract,

They sugzgest that iron and thyroid should be given together

in the treatment of the amenia of myxedema,
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EFFECT OF THYROID EXTRACT IN ANEMIA

The effeet of thyroid extraet in the various anemias
not primarily a part of myxedema has not been noted to any
great extent. The work of Hoskins and Jellinek (13) however
is of eongiderable interest,

107 male schizzophrénics were selected for the experi-
ment, The patients all showed underweight and see, anemia
47% showed leucoeytosis, 16% showed slow metabolism,

After the administration of thyreid extraet the average
R, B. C. was increased while the leueocytes were decreased
especialy he polynuelear cells, The lymphocytes were
inereased., The erythropoetic effeet was in oxygen consump-

tion rate., The erythropoetic effect however was transient,
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CONCLUSIONS

1. The difference between exopthalmie goiter and chronie
lymphatie leucemia is apparently one of quanity rather than
of quality.
2. Blood changes in hyperthyroidism,

1. ILittle or no change in Red blood_cell ont

Hb.

2. A slight but definite leukopenia,

8s. A relative and an absolute lymphoeytosis,

4, A relative monocyto&is
3. The blood pieture in hyperthyroidism is neither dia-
gnostie or prognostiec, l
effeet
4, Iodine has a slight benefiecial/in hyperthyroidism.
5, Surgéry usually canmesg the blood picture to return to
normal.,
6. There is evidence that the various changes in
hyperthyroidism are a result of a sympathetie nervéous-
system disturbance,

7. Total ablation of the thyroid gland is to be considered

| in progressive chronic lymphatiec leucemia,

8. The anemia of hypothyroidism is probably a secondary
ehange.
9. The leucocytes in hypothyroidism do not show any de-

finite abnormalities.,

10, The Blood pieture is neither diagnostie or prognostic

in hypothyroidism,

11, Thyroid extraet is almost a specific treatment for

the anemia of hypothyroidism.
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12, Thyroid extract is benefieial in some cases of anemisg

where there is also a low Basal metabolie rate.
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