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CHAPTER 1 

THE PROBLEM AND ITS INCIDENCE 

For many years a difference of opinion 

has existed regaming the relative effectiveness 

of the different forms of treatment in hyperthyroidism 

complicating pregnancy. The majority of the reports 

made by the different proponents have been based by 

necessity on a li�ited number of observations. In 

Table I are tabulated 415,613 pregnancies reported 

in the literature of which 237 {0.057%) had been 

complicated by hyperth'J1'oidism. The incidence in 

this series ranges from 3.7% in endemic goiter areas 

to 0.03% in nonendemic regions. The relative rarity 

of the two conditions existing simultaneously has 

been attributed to the sterility which is generally 

induced by the hyperthyroidism (35, 76, 113, 145, 167) • 

.Another factor is that 11yperthyroidism has its peak 

incidence in the latter part of the reproductive 

cycle (9, 67, 74, 79, 95, 129). 

In Table II are listed a series of 38,825 

thyroidectomies reported in the literature of which 

288 {0.74�) were in pregnant patients. The incidence 

ranged from 3.2% in goiter belts to 0.2% on the sea 

coast. By compari�g Tables I and II one will note 

(1)



TABLE 1

THE INCIDENCE OF HYPERTHYROIDISM IN PREGNANCY 

Author Yeai- Location No. of No. with Inci-
Preg- Hyper- dence 
nancies th;ll'Oidism.

Halliday-
Croom (140) 1903 England 15,000 l .007%

Bonnaire(l27) 1910 France 30,000 2 .007% 

Markee (155) 1918 N. Y. 100,000 8 .ooa,t 

Yoakam (116) 1928 Mich. 937 35 3.7 %

Wallace (113) 1933 N. Y. 11,571 4 .o3 % 

Bustos 
:Moron (84) 1935 Argentina 30,000 5 .016% 

Portis &

Roth (101) 1939 Ill. 1,000 14 1.4 % 

.Javert (87) 1940 N. Y. 23,000 18 .076% 

Baumgartner 
(9) 1942 Calif. 39,419 22 .06% 

McLaughlin &

McGoogan(l29) 1943 Nebr. 6,112 19 .3 % 

Davis (74) 1944 Md. 20,000 8 .04 % 

Kibel (90) 1944 N. Y. 15,846 12 .075% 

Whitelaw (55) 194"7 N. Y. 13,264 8 .06 % 

Wernicke(ll4) 1948 Argentina 87,415 42 .048% 

Ciulla {68) 1949 Italy 10,202 18 .176% 

Dailey &

Benson {84l 1951 Cal1f. 11,390 21 .175� 

TOTAL 4151613 237 1os-ri 

(2)



TABLE II 

THE I NCIDENCE OF PREGNANCY I N HYPERTHYROIDISM 

AuthOr Year Location series of No . of . Irici-
Thyroid- Pregnant dence 
ectomies Patients 

Mussey, et 
al . (95) 1926 Minn . 7 , 228 42 . 6 % 
Clute & 
Daniels ( 69 ) 1930 Mass . 3 , 678 18 . 41% 

Frazier & 
Ulri ch (85) 1932 Penn . 1 , 350 44 3 . 2 % 
Lehman (92) 1933 Ohio 3 , 350 33 1 • % 
Bram (128) 1936 Penn . 4 , 000 12 • 3 % 
Portis & 
Roth (101) 1939 Ill . 500 2 .4 % 
Norrman(l68) 1943 Sn eden 3 , 000 9 . 3 % 
Brandes (67) 1948 Minn. 12 , 79 6 94 . 7 % 
Ficarra (26) 195~ N. Y. 200 4 . 2 % 
Bartels (180) 1952 Mass . 2,400 27 1 . 1 % 
Sirven (50) 1952 Argentina 318 3 . 94~ 

TOTAL 38, 825 288 0 . 74% 
- - -· · - ·--~----

(3) 
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that the incidenc e of pregnancy in established 

thy roid disease i s ove r ten times a s h i gh a s the 

incidence of thyroid d i sease developing during 

pregnancy. 

We can conclude, there f ore , tha t 

hyperthy roidism complica ting pregnancy is 

relatively rare . Nevertheless , the problem is 

i mportant and indeed diff icult , f or upon i t s 

adequate solution depends the life of both the 

mothe r and the baoy . 

( 4) 



CHAPTER II 

DIAGNOSIS AND COURSE OF UNTREATED CASES 

Women with a normal functioning thyroid on 

becoming pregnant may g ive evidence of a mild hyper

thyroidism ( 24 , 60 , 85 , 113, 134). These symptoms are 

nervousness , insomnia, he a dache, palpit a tion, elevated 

blood pressure , t a chycardia, tremor , nausea, vomiting, 

swe a ting , weight loss , enlargement of the thyroid gland 

and sometimes slight exophthalmos . Thus, some writer s 

call pregnancy a 11 hyperthyroid state." (79, 238 ) 

Bothe (13 ) observed tha t in a high p ercentage 

of patients , who 1-iad hyperthy roidism complicating 

pregn ancy , there va s a histo ry of prolon g ed nause a and 

vomit'ing during p r evious gestations . Hyperemesis is a 

common symptom of hyperthyroidism but responds on 

treatment vli th Lugol ts solution and thus can be 

differentiated from hyp e remesis gravidarum ( 67). 

Hypertrophy of the thyroid gland during preg

nancy was known to t h e Romans (24 ) and h a s been reported 

frequently since that time (25, 26, 35, 60 , 67, 70, 73,74, 

75, 97, 104 , 107, 116, 121 , 134 , 1 45 , 149, 152, 164, 167, 

196 , 197, 198 , 199, 200, 201, 202 J. The incidence o f 

enlargement of this gland has been reported as ranging 

from 31% to 90% ( 23 , 2S, 35 , 67 , 73, 7 4 , 75, 83 , 90, 101, 

(5) 



104 , 110 , 111 , 1 43 , 145, 157, 198 , 199) . The higher 

percentage s are f ound in endemic goiter areas , in older 

women, in patients with large families and in tho s e who 

have had several child r en in rap i d succes s ion. The lower 

percentages are found i n nonendemic r egi ons . 

The i ncrease in the size of t h e thyroid gland 

first a pp e a rs around fou r to five months in multip aras 

and about the sixth month in primigravidas (74 , 110). It 

decreases in size after delivery (14, 21 , 24 , 25 , 74, 110, 

138, 140, 149 , 237 , 250 ) , but involution aft e r t e rmination 

of the pregnancy i s never compl e te and the g l and tends to 

ge t large r with e a ch suc c ess ive pregnancy (75 , 83 , 143). 

Crotti ( 70) in 1917 stated that the thyroid 

hyperplasia is a ~hysiol og ical process with a purpo se of 

ridding the body o f vrnst e produ c ts . Hinton ( 75), on 

the other hand , considers it more of a patholog ical 

pro ces s secondary to incre ase d demands on the body . 

To help them in de c iding between the t wo t ypes , Crott i 

(71) and Bram (128 ) use the criteri a of expe ct ed weight 

gain and basal metabolic rate ( BMR ). The thyroid 

enlarg ement is secondary to an el evated thyrotropin 

concentrat ion (126 , 156 ). As a result of hyperactivity 

of t h is g l and , t here are changes in t h e : a . bl ood iodine; 

~ . iodine content of the thyroid g l and ; c. distribution 

of calsium; d . BMR ; e . plasma choles t erol ; f . serum 

precipitab l e iodine (SPI); g . liver g lycogen ; h . ketone 

(6) 



bodies in the ur~ne and blood ; i . insulin effect ; j . 

adrenal secretion . The degree of hyperactivity is 

reflected in the magnitud e of these changes . 

It is generally considered that the average 

normal blood iodine level in nonpregnant women is 11 . 0 

micrograms percent (16 6 , 203 ). Pregnanc y causes an 

increase in this value (63 , 126 , 145 , 1 66 , 203 , 205 , 230 ). 

The increase is all or nearly all in the p rotein- bound 

fraction of the blood ( 63 , 230 ). Bokelman and Scheringer 

(126) observed a olood i odine value of 15 . 5 micrograms 

percent at two months which increased to 24 . 9 mi c rograms 

percent at nine months of ge station and then d ropped t o 

17 .. 7 micrograms percent by two weeks following deli very . 

Si!!l.il o.r !'indings we re ob served by stepto (110 ) and Zener , 

et al . (166) . There is a corresponding decrease in the 

iodine content of the thy roid g land from a normal val u e 

of 0 . 2% to 0 .1% (110 ). 

With increased thyroid activity there is 

mobilization of calcium from the maternal bone . The 

embry o needs this calcium for developing nevi oss e ous 

structures . The t hyroid apparently ma1rns this element 

preferentially av ai l ab le to the developing fetus (145) . 

Magnu s - Le vy (223 ) in 1897 described the 

increased BMR obse r ved in pregnancy . This was later 

varified by additional workers in the field (63 , 7 3 , 79 , 

(7 ) 



95 , 104, 134 , 163, 166 , 196, 204 , 205 , 207 , 210 , 211 , 212 , 

217 , 220 , 222 , 230) . The elevation of the BMR has been 

attributed to the i n creased fetal and maternal protoplasmic 

mas s (95 , 208 , 209 , 210, 212 , 214 , 219 , 221 , 225) . Some 

authors disagree vii th t h is finding and fee l tha t there is 

an incre ase b e yond this amount for which they can offer 

no explana tion (21 5 , 217 , 224) . The onset of the increased 

BMR varies from author t o author . W'ilson (167 ), Root and 

Root (211) , Mangus - Levy ( 216) and Hughes (217) report that 

the BMR starts to increase a t the third or fourth month , 

Hanna (219 ) at the fifth month, ROwe and Boyd ( 224 ) at 

the sixth month and Sandiford and Wheeler at the ei ghth 

month . Root and ~oot (211) , Hughes (217) and Rowe and 

Boyd (224) report subnormal BMR values for their patients 

prior to the third or fourth month . Wha t then is a normal 

incre a se in the B.'/R and above what value would it be 

significant ? The upper limits of normal which h a ve appeared 

in t he literature are listed in Table III . They range 

from 2 . 4fo to 35% . As is generally known , this me thod 

has many sources of error (116 , 220) and on this basis 

would explain so~ e difference in the values reported . 

Also, the technique has g radually becon e more and more 

improved over the years . 

The Bil"R usually returns to normal within 

fourteen d ays after delivery of the f etus . (74 , 128, 167, 

(8) 



TABLE III 

THE NORMAL INCREASE IN THE BMR I N PREGNANCY 

BMR 

2 . 4% 

4 .0% 

4.5% 

5.0% 

13.0% 

14-16% 

15-20% 

20-25% 

25-30% 

20-35% 

33-35% 

Source 

Davis (73) 1926 

zuntz (204) 1910 
Hasselbach (218) 1912 
Carpenter & Murlin ( 221) 1911 

Stander & Peckham (208} 1926 

Ficarra (26) 1951 

Rowe & Boyd (224) 1932 

Hanna {219) 1938 

Plass & Yoakum (213) 1930 
Jondahl, Banner & Howell 

(89) 1949 
Sirven & Navarret (50) 1952 

Mussey, Plummer & Boothby 
(95) 1926 

Sandifor, Wheele r & Boothby 
(209) 1931 

McGavack (145) 1951 

Clute & Daniels (69) 1930 
Davis (74 ) 1944 
Wilson (167) 1930 
Falls ( 79) 1929 

Bram (128} 1936 

Baer (222) 1921 

( 9) 



208 , 210 , 219 , 222) . These authors consider it abnormal 

if the BMR remairs elevated after this time . Zener , et 

al . (166) allow the BMR six weeks to return to normal . 

There is some elevation of the BMR associated with 

lactation (215, 221) . This value , however , should not 

exceed one- half of the v alue obtained prior to labor . 

Pha tak , et al . (203) in 1940 found that if they gave 

iodine during pregnan cy the BMR stay ed close to normal . 

Their patients required more during the third trimester . 

Gardner and Gainsborough (226) found the fre e 

cholesterol of the p l asma to increase to a maximum at the 

thirtieth week. Concurrently they observed a decrease 

in the ester cholesterol to a minimum a t about the same 

time . From the thirtieth week on to term the free 

cholesterol decreased and the ester fra ction r o se until 

a normal rat io was attained . They found less definite 

changes in the total although some showed an increase . 

Boyd (227) observ ed an 8% increase in the t otal chol esterol 

at term over the non- pregnant state . The esters were up 

14% and the free were little altered . 

In 1931 Anselmino and Hoffman (228) demonstrated 

a substance in the blood which had all of the properties 

of thyroxine . I t was present throughout pregnancy and 

reached its maxiMum at term, falling rapidly in the 

puerperum to a normal l evel by the sixth day . The 

(10 ) 



concentration was much lower in the fetal circulation 

than in the maternal circulation and/ at times coul d n o t 

be demonstrated at all . 

Man, e t al . (229) in 1942 investiga ted the 

serum precipitable iodine (SPI) . They found this 

fraction to contai n at least 80% diiodotyrosine iodine 

and virtually all of the iodine in thyroxine . Heinemann, 

et al . (63) , Pete r , et a l . (230) , Man, et al . (231 ), 

and .Engstrom, et a l . (232 ) felt the SPI wa s a more 

accurate measureme nt of circulating thyroxine then the 

BMR . Their normal values for the pregnant woman were 

6 . 1 - 11 . 2 micrograms p ercent and for the non- pregnant 

woman 4 . 0- 8 . 0 micrograms percent . A physiological 

incre ase in this value wa s noted as early as three to 

six weeks after conc ep t ion and did not subsequently 

change during the ge st a tion . This value returned to 

normal aft e r delivery . Therefore , the SPI curve does 

not correlate wi t h the Bl\JIR . And , finally , it has been 

reported by Dailey and Benson (84) , Jondahl , et a l . 

(89) and McGava ck (145) tha t the thy roid hyperactivity 

is the cau s e of a dimunition of liver glycog en, an 

incre ase of ketone bodies in the blood and urine , over 

secretion of adrenalin and a de creased insulin effect . 

Diffuse goiter with hyperthyroidism, also 

referred to as Gravest d isease , Ba sedow's di s ease or 

(11) 



exophthalmic goiter frequently first manifests itself 

during or just following pregnancy {25) . Falls (25) 

state s that it is not hard to conceive the possibility 

of a g land which may o r may not have a preceeding tendency 

to develop a toxi c goi t er which under the stress of 

pregnancy with st i mulat ion and alteration of the function 

of all ductless Glands and the sympathetic nervou s system 

becomes toxic . 

Graves ' disease is generally characterized 

' 
by an acute onse t of toxic symptoms particularly during 

the first four months of pregnancy (15 , 86 , 167) . 

J a ckson (86 ) states that the average duration from the 

time the goiter is first noticed until toxic reactions 

oc cur is generally nifte months while Brandes (67) feels 

tha t they usually occur simultaneously . The di seas e 

proc eed s in waves with d efinite periods of remissions 

(86) thus accounting for the f a ct that some women can 

ge t pregnant (113 , 239 , 241) . As opposed to adenomatous 

goiter, Graves' disease appears to cause a more rapid and 

severe weight los s (86). The average a g e of patients with 

diffuse goiter in pregnancy has been reported as 27 years 

by McLaughlin and McGoog an (129) , 27 . 3 years by Brandes 

(67) , 29 years by Baumgartner (9) , 30 year s by Falls (79) 

and 34 years by Davis ( 74 ) . As can be told from Table 1v · 

exophthalmic goite r o c curs three time s more frequently in 

(12) 



TABLE IV 

INCIDENCE OF DIFFERENT TYPES OF GOITER IN PREGNANCY 

 
No. of pts. with No. o� pts with
Nodular Goiter 

9 

10 

8 

887 

3 

2 

21 

26 

5 

34 

TOTAL: 

t,005 

INCIDENCE: 

-: �-

Diff"3e Goiter 

7 

32 

10 

2791 

11 

13 

23 

57 

17 

41 

3aoo2 

I 75� 

(13) 

· source

Watson (165) 1918 

Mussey {95) 1926 

Falls (79) 1929 

Clute, et al. (69) 
1930 

Fahrni (78) 1930 

Lahey (91) 1931 

Frazier, et al. 
(85) 1932

Mussey (156) 
1938 

Baumgartner (9) 
1942 

Brandes (67) 
;J;948 J ,z 



pregnancy than a aenomatou s goi ter . The apparent ex

planation is the fact that Gra ves' d i sease occurs 

at a younger age than nodular goiter . 

Nodul a r or adenomatous goiter with hyper

thyroidism is gererally c haracte rized by a more g radual 

onset of toxic symptoms ( 25 , 75) and is considered 

less dangerous t h an Graves ' disease by Jackson ( 86 ) 

and Wilson ( 1 67). Jt,, cLa u ghlin and rt cGoogan ( 129) 

consider adanomatou s goiter more serious and report 

two ma t ernal deaths from this type . Wallace (113) , 

Bothe (13) and Bram (1 4 ) p oint out that the dange r 

from nodular goiter is probab l y l ess from the toxemia 

itself than from the strain of pregnancy, l abor and 

delivery i mposed upon organs already damaged by a 

long continued thyroid toxemia . Th e heart compli 

cations tend toward a rrhythmia s ( 86 , 1 67) . Kidney ( 86) 

and liver d fu~age (245) have also been reported . The 

averag e duration be tween the onset of t h e nodular 

go iter and the development of toxicity has been re 

ported as 11 . 3 years by Brandes ( 67) and 16- is y ears 

by Jack son ( 86 ) and r.:ussey (1 56 ) . 

Patients with adenonatous go iter may re 

r ain symp tom free even with pregnancy (15 6 , 167) or 

as is even more cor -mon they r: ay get pregnant while 

hyperfunction i ng (15 6 ). The average age of women 

(14) 



who are pregnant and ha ve a denomatous goiters has 

been variously r eported as 31 years by Falls (79 ) , 

32 years by r,:cLaughlin and McGoogan (1 29 ) , 33 years 

by Baumga rtner (9 ) , 34.8 years by Brande s ( 67 ) and 

44 years b y Jack s on ( 80 ) • Iviussey , et . al . ( 9 5) report 

t hat 70% of their pati ents with this t ype of goite r 

were over 40 y ears of age . 

The Bf •R i n nodular go iter is l e ss than 

that obtainea in exop t halQi c go iter ( 25 , 86 ) . In 

a series of s e v ent y - five pat ients at the f.'ay o Clini c 

( 67) the averag e BMR of pat ients h aving toxic diffuse 

goiter s wa s 42.3% an d of those have tox ic nodular 

goiter , 33 . 4%. Adenoma tous go iter patients seem to 

have a greater power of recovery and less dange r of 

sub s e quent recurrence vlith succeeding pregnancies 

t han in Graves' d isease (1 67) . The danger of tracheal 

c om Jre ssion is a lway s p resent and is usually seen 

more often in nodu l a r goiter (25 , 91) . 

T<any au t hors feel hyperthyro i d ism is ag

g ravated by pregn ancy (8 , 1 4 , 21 , 30 , 45 , 70 , 71 , 

7 6 , 7 8 , 97 , 106 , 128 , 1 29 , 136 , 137 , 139 , 150 , 1 61 , 

170 , 242 , 248 , 250 , 252 ), while others t h i nk the 

dise ase is aided by p r egnancy (4 , 1 5 , 87 , 90 , 103 , 

1 22 , 135 , 138 , 1 54 , 233 , 241) . Still othe r invest 

i gato rs f e el that pregnancy i n the ma jority of cases 

did not alter the course of hype rthyroidism (21 , 59 , 

(1 5 ) 



67 , 79 , 84 , 93, 9 5 , 103, 138 , 164) . The i mprovement 

a ssociated with beco8 ing pregnant has been exp lained 

by a decrease in the concentra tion of thyroxi ne in 

the circulating blood secondary to the increased 

demands of the n ew organism for this sub stance . 

( 130 , 246) • 

Some authors feel that the placenta is 

permeab le to t hyrotrop in (27 , 35 , 143 , 1 85) , others 

deny this statement (187 , 188 , 190 , 194) . The majority 

of the writer s ir the literature believe the placenta 

is permeable to thy roxine (15 , 27 , 130 , 148 , 193 , 194 ). 

There is only one conflicting view (192) . 

There are r eports in the literature which 

state that in the hyperthyroid state there is an in

creased incidence of toxemia of pregnancy (21 , 48 , 

50 , 86 , 87 , 90, 121 , 129) while still other authors 

find no relationship ( b7 , 84 , 149 , 2o9 ). Toxenia of 

pregnancy has been reported to r e sult from failure 

of the thyroid g land to hypertrophy (73 , 246 , 249) , 

untreated or inade quately treated hyperthyroidism 

(59 , 6 2) and an e levation in the end pro ducts of 

metabolism seconcary to toxic diffuse or nodular 

goiter (99) . 

Untreated hyperthyroidisn con plicating 

pregnancy causes an increase incidence of suontaneous 

(1 6 ) 



abortions (14 , 15, 17 , 3 5, 50 , 59 , 62 , 67 , 68 , 84 , 

97 , 98 , 103 , 1 05 , 106 , 121 , 1 25 , 138 , 141 , 241) and 

premature deliveries (59 , 67 , 7 4 , 106 , 1 21, 138 , 1 61 , 

239 ) and a secondary elevated fetal mortality r ate 

(4 , 106 , 138 ) . All othe r t hings be ing equ a l , woman 

who ~ iscarry, having hy~erthyroid ism are worse off 

than thos e vrho go to term ( 14, 128 , 138 ) . There are 

apparently t wo · reasons : a . the unhappy mental status 

of the mother on losing her b aby and b . the d istu rb 

ances of the endocrine glands especially the sex 

organs and the thyroid g land . These autho rs feel 

it is much eas i er t o manage a patient who has gone 

t o term than one \¥ho has aborted . Hall i day- Croom ( 141) 

found that Graves ' disease was t emp-orarily made worse 

by the onset of labor . 

In the management of lab or in pati ents 

having hyperthyr o i dism t he following five principles 

should be conside red : a . The patient should not be 

al l owed to s trai n with contractions ( 89 ) as there is 

danger of pre cipitating congestive heart failure , 

(74 , 138 , 167), increas ing vascularity and size of 

the thyroid (74 , 116 , 138 ) and causing olood extra

vasation into the t hyro id tissues (167) ; b . Pain 

should be avoided (74, 109 , 128 ) as it may cause 

s hock ; c . The se cond s tag e of l abor Ehoul d b e s hort-

(17) 



ened ( 89 , 112); d . The patient should be observed for 

postpartum hemorrage as there_ is a d e creased clotting 

time ( 86 , 89 , 105 , 128, 141 , 151 , 154 , 158, 167 , 239 , 

241 , 247) ; e . These deliveries · are characterized 

by vigor and violence with sebsequent birth injuries 

to both mother and child (1 67 ) . Rutherford ( 237) 

along with Dailey and Benson (84 ) relate that the 

fetus is usually normal and healthy . There wa s an 

increase in the p lacent a l we i ght in those patients 

delivered by Follmer ( 80 ) . Bothe ( 60 ) suggests that 

t he se patients be followed closely at two week intervals 

for some time after deli very as the syrnpt oms may 

not be relieved . Bram (128 ) feels that these patients 

should not become pregnant for at least six months 

following their last delivery . 

(18 ) 



CHAPTER III 

A GENERAL CONSIDERATION OF THE ANTITHYROID COMPOUNDS 

Astwo o d (118) in 1943 reported the first 

clinical use of thiouracil in the control of hyper

thyroidism. Good and unfavorable results soon appeared 

in the literature . The adverse e ffec t on adults 

consisted primari l y of hyperplasia of the thyroid gland 

resulting in me chani c al compression of structures in the 

neck (117, 124, 175 , 171 , 133) , an increas e d exophthalmos 

(171 , 133) , formation of adenomata in rats after pro

longed administrution ( 176 ) and toxic and hypersensitive 

reactions . The incidence of the toxic and hypersensitive 

reactions with thiouracil was reported as 10% by As twood 

(5) in 1944 , 11 . 5% by McGavack (38) in 1944 , 21 . 6% 

by Rose and McCor..ne ll ( 172) i n 1944 , 14 . 5% by Williams , 

et al . {175) in 1946 ard as 11% by Heyd (81) in 1946 . 

The r10st common reacti on s as reported by the se authors 

were granulocytopenia, leukopenia, fever and sk in 

eruptions . Their lists also included : diarrhea, hemat uria, 

anemia , jaundi ce , pharyngitis , my algia , arthralgia, 

anorexia , chills , nausea , vomiting , enlarg ement of the 

submaxilL1_ry glanJ , heaJ ache , purpura, lymphadenopathy, 

oral sepsis and psychosis . 

Neverthe l es s , the drug was effective in 

(19) 



controlling the symptoms of hyperthyroidism i n a 

hig h p ercentage of c a se s (62 , 172 , 174, 178) , and in 

giving a high incidence of l ast i ng remissions ( 62) . 

van Winkle , et al . (174) in 1946 sent 5 , 745 questionnaires 

t o 328 investigators regard ing the u s e of thiouracil . 

Of this group 75% felt the incidence o f adverse reactions 

to this medic ation was less t han the incid ence of 

complications f r om current methods of treatment . 

Thiouracil was , the refore , a step forward in t h e 

medic a l management of hyperthyroidi sm . 

The search f or a les s toxic compound 

continued and in 1946 Astwo od ( 6 ) reported t ha t propyl

t h ioura cil had fewer si de effe cts than the other 

goitroge n s . The f ac t that thi s drug d i d g ive toxic 

r eact i ons as po l n ted out in 1948 by Curti s and Swenson 

(133) cou l d not b e overlook ed . I n 1952 Bart e ls (180 ) 

obs e rved tha t 1 . 6% of hi s patients had signific 811t toxi c 

manifestations whi ch were p redominatel~r ag ranulocy tosis , 

leukopenia and fever . He found agr anulocy tosis in 1% 

of his patients . Four deaths a ttribute d to p ropyl 

thiouracil i nduced agr anulocy tosis are reported in the 

litera ture (181 , 182 , 1 83 , 184) . 

More compounds we re tried and in 1 9 49 Stanley 

and Astwood (177) studied t h e relative activities of 

the ant ithyroid Grugs . Arb itra rily g iving thioura cil 

(20) 



t he value of 1 . 0, they f ound t hat propylthiouraci l would 

then have an ac tivi t y of 0 . 75 , Methylthiouracil 2 , 

merc apt oimidazole 10, a n d methylr.1er c ap toimidazole 100 . 

Bartels (180) feel s t h a t methylme rcaptoimda zole i s only 

ten tiMes more ac t ive t han propylthiuuracil . 

I n 1952 Bartels (180) reported the use of 

tapazole (me t hyl mercaptoimidazole) i n two hundred and 

fourteen patients . He o b s erved toxic r eactions in 7 . 5% 

of his series . Skin manifest at i on s made up the largest 

n umber . Granulocy topenia and arthr a l g ic pains were also 

noted . He wa s ab l e to find one case of nonfatal a g ranulo 

cy tosis and one case of g r anulocy topenia in the literature . 

He knows of two fatalities at t ributed to agranul o cy tosis . 

pat ients who did not tolerat e the drug we r e switche d 

to p r opylthiouracil . In some cas es a reduced do s e with 

or without p yribenz amine would s top t he adverse r e 13ponse 

to the medicat ion. 

propyl thioura cil and tapazol e h ave b een 

uniformly eff ectiv e in controlling hyperthy roid ism with 

only a f ew excep t ions (179 , 180) . Higher dos e s a r e 

usually requi r ed :'or large nodular goit e rs a ssociated wi th 

severe hyperthyroidism ( 5) . The dose g e nerally re commended 

for prop:7lthiouracil var ies from 0.3- 0 . 9 g rams daily with 

a maintainance of 0 . 05- 0 . 2 g r ams per day (179) to 

0 . 4 g r ams daily . It is g iven i n 3 - 6 divided doses . 

( 21) 



The dose of tapazole var ies from 0 . 015- 0 . 6 grams per 

day with a maintainanc e of 0 . 015-0 . 005 grams per day 

(179) to 0 .02-0 .04 grams daily (1 80 ). This drug is 

also given in 3 -6 d ivided doses . 

Bartel s (180) had little pre ference between 

propylthiouracil ~nd tapazole . The reactions were 

few , but neverthe l ess the patient must be foll e wed 

clo se l y for fever, sore throat , skin reactiors , 

leucopenia, granul ocytopenia , etc . (11, 145, 180) . 

Bartels ( 1 80 ) fee l s that a white blood cell count and a 

differential should J e done before therapy is started 

and then weekly for three to four weeks . The drugs 

should probably be d i s continued if: a . there is a 

leucocytopenia of 3 , 000 or less wi th a normal differential , 

b . there is a leucocytopenia of 3 , 500 or less and a 

granulocytopenia of 35% or l ess or~· there is a normal 

leucocyte count but a granulocytopenia of 25% or less . 

(22) 



CHAPTER IV 

THE I NFLUENCE OF THIOURACIL , METHYLTHI OURACIL , PROPYL
THIOURACIL , MERCAPTOIIv1IDAZOLE AND :tv:ETHYLfilERCAPTOHIIDAZOLE 

ON THE PREGNANT PATI ENT . 

In the preceeding chapter , I have d iscussed 

some of the g ene ral features of thiouracil , methyl

thiouracil , p r upylthiou r a cil , mercaptoimidazole and methyl

mercaptoimi d azole . This chapter wi ll deal primarily with 

the aspects peculiar to the gravid state . 

Bissell ( 11 ) in 1945 wrote , "The avoidance 

of surgery during pregnancy whenever possible is generally 

practi ced . This would seem to apply to t hyroidectomy . 11 

Thus , h e and others (4, 6 , 62 , 68 , 99) favor the use of 

these drugs in pregnancy . They feel that in a large 

percentage of the cases the pregnancy will be allowed t o 

carry through to term. 

In table V I have collected a li s t of hyper

thyro i d pregnant women from the literature who were 

treat ed '.vi th these drug s . No adverse effects were noted 

on the mothe r in this group . This series consi s ts of one 

hundred and twenty- five p a tient s of whi ch fifty received 

thioura cil , eighteen me thy lthiouracil , fort y - five propyl

thiouracil , one n ercapt oimida~ole and eleven methyl

mercaptoimidazole . All daily doses were g iven in three 

to six d ivid ed anounts. 

(23) 



TABLE V 
MOTHERS RECEIVING ANTITHYROID THERAPY WITHOUT ADVERSE

 REACTIONS

 

ay for 
5-10 days. If BMR 30-50%: .6 gm./day.

If less then 30%: .4 ./day with a 
maintenance of .2 or l.ess. 

�-1 'Th ouracil .6 gm. 4 mon., .4 g. 
per day for 1 mon., then .2 gm./day 
for 3 mon. 

3 Thiouracil .1 grn./day for 3 days, 
.6 gm./ day for 3-6 days , .4-.5 gm./
day until improvement. Maintenance 

or 2 wks., 
.3-.4 gm. day until BMR normal •• 2·gm. 
per day after 2- 3 mon. Maintenance 
d ed lat 8 mon. 

2 T or 2 wks. 
.3-.4 gm.d ay for 2 wks. Treated 
last mon. of nre anc . 

on 

• gm. day for 4 wks.,
.4 gm./day for 4 wks. 

3 Thlouracll given ,hrougtiout pregnancy.
(one pt. received .2 gm../day for last 
3 mon. 

9 T ouracil for one mon. or onger
during pregnancy. 

1 Thiouracil .i gm../da:y for first two
and one-fifth mon. of pregnancy. 

S '1iiourac!i 

4 !hlourae11 

18 Thiouracil: 12 pts. for a long time,
6 a short time. 

1 .6 gm. d�y rom the - 5th 
mon. 

(24) 

Source 
McGavack,
et al. 

(38) 
1944 

Eaton 
( 20) 
1945 
Palmer
( 41) 
1945. 

isms
& Clute 

1945 
on 

1946
rouse &

Drabkin 

*5
l

f 
1946 

_ 11 lams,
et al, 

1947
ams, 

et al, 
(56) 194'7

�, 
1949

ter 
i_52) 1951 

e7t1es 

3 5  1952 
Sirven & 
Navarret 
(50} 195 2 

No. of cases  Medication

1      Thiouracil last 4 mons.     If BMR
greater than   50 %:  .8-1.0 gm./d



TABLE V CONTINUED 

MOTHERS RECEIVING ANTITHYROID THERAPY WITHOUT ADVERSE 
REACTIONS

cases Medication source 
1 Metfiylthiouracil throughout 1st part 

or pregnancy 
Freiesleben 
&: Kjerulf
Jensen 

i 

1 

1 

Methylthiouracil for· 4 months. 
(27} 1946 
Vogt 

54 1946 
Methylt ouracil .2-.3 gm. or Frisk 
9 mon. 28 1947 
Me ylthiourac l .6 gm. day for 3 w s., Ba 1 & 
.1 grn./day for 5 wks, nothi�g for 4 mon.Morrison 
and then .1 m. dav for 1 mon. 8 1948 
Methylthiouracil .2 gm. day for 4 Hone & 
mon., .l gm./day for last 3 mon. Magarey 

31 1948 

ouracil . mon. Morris 

11 · Methylthiouracil .4-.5 gm.7day. 
Stopped 2 mon. before EDC; 

(40) 1953
Piper&: 

l 

1 

1 

1 

1 

l 

1 

Methyl thiouracil .1 gm./day for 9 
mon. 

Propy .15 gm. day plus 10 
tte. of L s t.1.d. for 2 mon. 

Thiouracil for 2 mon. and propyl
thiouracil for 7 mon. 
Thiourac l • gm; ay or 5 wks. 
propylthiouracil .15 gm./day for 
mon. 

then 
4 3/4 

Rosen 
(42) 1954
Marussl
Scarizza 
39 1954 

Bain 
7 1947 

Reveno 
(43) 1948
Reveno 

43 1948 
Caren 
1949 

Propylth!ouracil .15 gm./day for 2 mon. Ryan· & 
then 0.075 f!JD../day for 5 mon. · Kooperstein 

45 1949 
Propy t ouracil .• 3 gm. day for last Eisenberg 
mon. with addition of Lugo]s 10 gtts. (21) 1950
t.i.d. from 36th to 39th week.
Propylthiouracil .075 gm./day for 2 wk. 
then .15 w;n./day for 2 wks., .25 gm./
day for 2 wks, .15 gru../day for 3 wks, 
.2 gm./day for 2 mon. 

(25) 

Saslow & 
Kroff 
(45) 1950



TABLE V CONTINUED 

No. ot

MOTHERS RECEIVING ANTITHYROID THERAPY WITHOUT ADVERSE 
REACTIONS

oases Medication 
1 Propy thiouracil. -.2 gm. day for 

last 6½ mon. Lugol's 10 gtts. t.i.d. 
added la.st mon 

3 propylt ouracil 
thyroid then .15 
durinc.: or shortl 

.3 �. day until eu
grn.7day. Started 

1 Propylthiouracil 
mon. 

. 

1 Propylthiouracil .1 gm. day plus 10 
tts. of Lu ol's t.1.d. for 5 mon 

2 Propylthiouracil .1 -.2 gm. ay 
gradually decreasing to .05 gm../day. 
Given for last mon. 

3 Propylthiouracil '.1!5-.2 gm,/day. 
gradually decreasing to .05 rgn../day. 

Given onl durin first trimester. 
1 Propylthiourao 1 .3 gm. uay. stopped 

two months prior to E.D.C. 

15 Propylthiouracil and Tapazole using 
2/3 usual dose of one of these drugs 
ulus 5 .. tts. of KI dail • 

1 Mercaptoimidazole .1 gm. day decreased 
with clinical res onse.

3 Propylthiouracil .3 gm. day until 
euthyroid, then .15 grn./day for a 
short time. Then changed to .015 gm./
da of me� .lmerca toimidazole.

6 Methylmercaptoimidazole .• 0 · 
Stopped treatment two montµs 
E.D.C.

(26) 

uroe 
Se gman & 
Pescovitz 
4? 1950 

Astwood 
(4} 1951 

Hepner 
30 1952 

Saye, et al. 
46 1952 

Seligman 
(48} 1952 

Seligman 
(48) 1952

P per & 
Rosen 
(42) l954
Williams
{58) 1955 

Astwood 
4 195 

Astwood 
4 1951 

Astwood 
(4) 1951

p per & 
Rosen 
(42') 195� 



The largest amount of thiouracil apparently was 

that used by Eaton (20) which consisted of 0 . 6 gm . /day 

f or four months , 0 . 4 gm./day for one month and finally 

0 . 2 gm . /day for the last three months . Palmer (41) in 

1945 and Williams (57) in 1946 gave desicated thyroid 

in amounts of 0 . 120 gm . /day and 0 . 064- 0 . 096 gm . /day, 

respectively, in addition to the antithyroid compounds . 

This was used to decrease the eye signs and the size of 

the goiter . It wa s f ound not to interfer with the 

thiouracil . Of t h e fift y mothers receiving thiouracil, 

mention of relapse s is made in only three cases (3 , 53) . 

The large st quantity of methiothiouracil employed 

was that of 0 . 2-0.3 gm. /day for nine months by Frisk 

{28). Aaron (1) report s the largest amount of propyl

thiouracil which was 0 . 3 gm . /day for nine months . Only 

one patient recei ved mercaptoimidazole and that was 

given i n a do s e of 0.1 bm. /day decreasing with clinical 

responce . Nine patient s received 0 . 015 gm . of methyl 

mercaptoimidazole per day . 

In table VI I have collected five cases from 

the literature in which adverse conditions resulted in 

the h ype rthyroid p r egnant patient. The s e adverse reactions 

all occured with thiouracil and methy lthiourac il . Two 

deaths are reporte d . 

Seligman (48) fe el s that the antithyroid therapy 

( 27) 



TABLE VI 

MOTHERS RECEIVING ANT ITHYROID THERAPY WI TH ADVERSE 
EACTIONS 

No. of 
Case s Medica tion Source 
1 Thiouracil . 2 

died suddenly 
m.7day . Mother Davis & 

Forbes 
(1_9J 1945 

I 

1 

1 

1 

Thioura cil . 6 gm./day for 1 mon . Ca rns & 
. 4 gm./day for 3 mon. stopped for 1 Poser 
mon . NaI: 2 minims/day for 18 d ay s . (16) 1946 
Thioura cil . 6 gm./day for 13 days , 1.2 
gm./d ay for 1 nk. Pt . de veloped 
a g ranulocy tosis 1 mon . po s tpartum 
and died 13 days l a t e r of a thyroid 
crisis. 
Thioura cil . 6 gm./day for 2 mon . · 
.l gm./day f o r 1 mon •• 6 gm./d ay 
for 1 mon . Fever and conjm:tivitis 
developed~ pt had t hyroidectomy 4 
wks . postpartum~ 

King & 
Collen 
(36) 1947 

Thioura cil . 6 gm./day for 1 mon. 
.1-. 2 gm . / d ay f or 4 mon •• 4-.6 
gm./day for t h e last 3 mon . Pt 
developed leucopenia. 

. - - . King & 
Collen 

Methylthiourac i l . 2 gm ./day for 
the la s t 4½ mon . Mother was 
myxedematous on the 13th po s tpartum 
day . 

(28) 

( 36) 1.947 

Elphinstone 
(22) 1953 



in the latter months of p re gnancy is not as eff ective 

as earlie r in the gestation . Bell (59) observed this 

same fact . Seligman f eels that this may be due to the 

fact tha t t he endocrine and neuropsychiatric balance 

of the pregnant wome n becomes more unstable in the l ast 

two months prior to term. 

Greenhill (62) in 1955 observed tha t drug s 

like propylthioura cil a nd methylmercaptoimidazole 

could be used if only employed to bring the patient to 

a 11 pregnant euthyroid 11 l evel . He recommends 0 . 3 gm . of 

propy lthiouracil every day until the s ympt oms are 

cont r olled and then 0 . 15 g rams per day . He g radually 

de creas es the amount if possible during the~ tter 

mont h of pregnancy . He emp loys a d ose of 0 .03 gm . 

of me thylmercaptoimi dazole dai l y and then reduces this 

to 0 . 015 gm . /day af t er the hyperthyroidism is r1ell 

controlled . Will iams (5 8) writing in this same year 

recomr1ends two - thirds o f the usual d ose of t hese two 

drug s plus f ive dro ~s of KI d a ily . 

( 29) 



CHAPTER V 

THE I NFLUENCE OF THIOURACIL , METHYLTHIOURACIL , PROPYL
THIOURACIL, MERCAPTOB'iIDAZOLE AND METHYLMERCAPT O

I MIDAZOLE ON THE I NFANT 

In a discussion of this type it readily becomes 

apparent that the physician must not only consider the 

influence of his medic a t ion on the mother but also on 

the baby both during and after the termination of her 

pregnancy . Table VII sumrnarizes the fetal abnormalities 

reported in the literature which have been attributed 

to the thiouracil derivatives . This series consists 

of t vrnnty-one infants including one set of twins. It 

is obvious that tre t wo conditions reported most frequently 

are tho s e of simple thyroid enlarg emnt and cretinism. 

Only one other type is mentioned and that is a ca se of 

an anacephalic monster with a cle ft palate . 

Nine patients were treate d vii th thiouracil . The 

highest dose was 0 . 2- 0 . 6 grams per day during the entire 

pregnancy . There were n o infantile deaths . Of those 

babie s having abnormali t ies at birth, all recovered within 

a short period of time . There . was no permanent i mpairment 

except in t he c ase of the anacephali c monster which 

probably was unrelated to the the rapy . 

Me thylthi ouraci l was given to six mothers . The 

case reported by Elphins tone (22) had mental retardation 

(30) 



TABLE VII 

FE'TAL ABNOR!VIALIT:Es ATTRIBUTED TO 
MedicatToi1-~----X0normaI1 tz 

Thiouracil . 6 Enlarged thy-
gm . / day for 4 roid 
mon., . 4 gm./day 
for 1 mon . , . 2 
gm . / day for 3 
mon . 
Thiouracil . 6 
gm. / day for 4 
wks . , . 4 gm. /day 
for 4 wks . 

Thiouracil . 4 
gm . /day for 13 
wks. 
Thiouracil for 
9 mon . 
Thiouracil 

Thiouracil 

Thiouracil 

Thiouracil 

Thiouracil 

Me thylthiouracil 
• 2-. 3 gm . / day 
through preg . 

Increased 
blood or
ganic iodine 
and low 
cholesterol 
Anacephalic 
Monster v.r i t h 
clef\t pali:;te 
Enlarged thy
roid 
3-oi ter & 
vomiting 
d'0 iter 

r etin 

vrefin 

Cretin 

::n 2nd mon • 
developed 
exophthal mo s , 
l ow cholest erol 
& rrenta l 
change s . 

Methylthiouracil Cretin 
. 6 gm . /day for 
3 wks, . 1 gm . /day 
for 5 wks . , 
No t hing for 4 mon., 
.1 gm . / day for 1 
mon . 
Methylthiouracil Cretin 
.2 gm./day for 
4 mon . , . 1 gm./ 
da:y for 3 mon. 

(31) 

THE ANTITHYROID DRUGS 
Results Source 

Decre ased Eaton 
in size . (20) 1945 
Baby lived. 

Baby lived. Strouse & 
Drabkin 
(51) 1946 

,Jormaro'y 
1 mon . 

NormaToy 
5th mon . 

Baby 
lived 

Died 
soon 
afte r 
birth . 

Whitelaw 
( 55) 1947 

Vere! 
~ 1949 
Keyne s 
~ 1952 
Keynes 
~ 1952 
Key-nes 
(35) 1952 
Keynes 
~ 1952 
Keynes 
(35) 1952 
FrfsK 
(28) 1947 

Ball & 
Morrison 
(8) 1948 

Hone & 
Magarey 
(31) 1948 



TABLE VII CONTINUED 

FETAL ABNORMALITIES AT':i:RIBUTED TO THE ANTITHYROID DRUGS 
Medication Abnormalit:;r 

Methyl thiouracil 
. 2 gm./day f or 
last 4½ mon . 

Enlarged thy
roid & hypo
t hyro idism 

Methylthioura cil HYPothyrold 
. 2 gm./day for 
last 5 mon . 
Methy lthiouracil Enlarged 
.1 gm ./day for thyroid with 
9 mon. dxs tocia 
propylthiouracil Enl arged 
• 1-.2 gm./day thyroid . 
for l a st 6½ mon . 2 mon. 
Lugol 1 s 10 gt ts. premat ure • 
t.i.d. adde d last 
mon. 
Propylthiouracil 
.15 -. 20 gm./day 
for las t 2 mon. 

larged 
t hyroid . 
"Jo rn 
ryremat u rel_y. 

Propylthiouracil 
. 25 gm./d ay 
throughout p re g
nanc.Y ~ 

Enl arge d 
t hyroid . 

Propylthiouracil Enl a r ged 
.1 gm./day plus t hyroids 
10 g tts. of Lugol s (twins ) 
solution t .i. d . 
f or l a s t 5 mon . 
Propylthiouracil Goiter 
.3 gm./day for 
all of preg-
nanc 

(32) 

Results 
mental re
tarda t ion 
& hypo
thyroid at 
17th mon. 
Baby 
lived 

Normal by 
1 mon. 

Baby d ied 
(Authors 
feel drugs 
n ot cause) 

Bab y 
lived 

Soon 
nor mal 

Source 
Elphinstone 
(22) 1953 

Morris 
(40) 1953 

Marussi 
Scarizza 
(39) 1954 
Sel1gman & 
Pescovitz 
(47) 1950 

Seligman 
(48) 1950 

Hepner 
( 30) 1952 

One s trll-- Saye , e"'t 
born, oth e r al ,~ . 
lived (46) 1952 

Soon 
normal 

Aaron 
(1)1955 



at seventeen months of age . This points out t he 

important fact as discussed previously in another 

chapter that nn overdose of an antithyroid drug given 

to t h e mother will produce myxedema and subsequent 

hypothyro idism in the b aby . This c ase , therefore , 

cannot be used as a n indication against the drug but 

rather for mo dera ~ion and adequate c l ini c al and laboratory 

evaluation . One baby died soon after birth following 

the administration of 0.1- 0 . 2 gm . /day to t h e mother 

from the s econd month o f pregnancy to term . The rest 

of the mothers in whom the dose was knovm were subjected 

to a dose of 0 . 2- 0 . 3 gm. / day . These babies all l i ved 

and were normal i n a fev1 week s after deli very . There 

was no permanent i r.:.pairment observed in any of the infants 

except in the case of mental retardation . 

Five mothers received propylthiouracil . One 

r.10ther g ave birth to tvlins . Both babies had an enlarged 

thyroid and one was s tillborn . The mother had received 

0 . 1 gm . of propylthiouracil per day p lus ten drops of 

Lugol 1 s solution three times a d ay for the final five 

months of he r pregna n cy . Seligman (47) reports a death 

in a baby b orn two months prematurely . He feels t h~ t 

drur• s were not the major factor in the cause of death . 

The mothe r of anotner baby that vms born prematurely had 

' been treated with 0 . 15- 0.2 gm . of propy lthiouracil per day 

(33) 



for the l as t month . The re s t of the babie s experienced 

a g r adual decre a se in the size o f the thyroi d to normal 

within a short time . T:-ro pati e n t s received Lugol' s 

-
solution in addition to propy lthioura cil . Ihe d o se of 

propylthiouracil ~s e d by the se author s ranged f rom 

0 . 1 - 0 . 3 gm./day . Of the bab i e s that livod there w a s no 

pe rmanent i mpairme nt noted . 

In 1945 Eaton (20 ) tre ated two patients with 

thiouracil . ' He stopped the thiouracil four weeks before 

delivery i n one and gave Lugol 's solution. The patient 

gave birth to a normal infant . The other patien t received 

no iodine and. the off spr i ng had a goi ter . He recommends 

t hat iodine be g iven to prevent enlarg ement o f the fetal 

g l and . The cau s e , i n his op inion, is probably t hyro

tropin or thiouracil in the fetal circulation . Three 

years later Hone and Ma gar ey (31) re comr:ended that the 

antithyroid drug :::,e stopped three weeks p rior t o de livery 

and iodine started . Verel ( 53 ) in 1949 also treated one 

patient wi th thiouracil and stopped the drug t v.ro months 

pri o r to the expected date of confinement and gave the 

mothe r ten minims of Lugol 1 s solu tion daily . The 

baby was normal . 

In table VII two n ati ents were treated with 

iodine in addi tio 1 to propylthiouracil (Sel i gman (49) and 

Say e, et al . ( 46). One mother received 0 . 1 - 0 . 2 gm . 
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of propylthiouracil daily for the l ast six and one-

half months of pregnancy and ten drops of Lugol ' s 

solution three times a d a y was added for the final month 

of her pregnancy . The other patient received 0.1 gm. 

of propylthiouracil per day plu s ten drops of Lugol 's 

solution three times a d ay for the last five months 

prior to term . Both of these babies had goiter. 

Heinemann, Johnson and Man ( 63) in 1948 and Hepne r ( 30) 

in 1~52 gave both iodine and thiourea deriva tives fo r the 

la s t month of gestation and reported no infantile goiters. 

Bain (7) followed one case case in 1947 which 

he treated with ten d rops of Lugol ' s three time s a day 

plus 0. 45 gm . of Dropyl thiouracil per day for the last 

t wo months prior t o del i very. The. infant wa s normal . 

Two normal bab ies were delivered in 1948 by Reveno(43 ) 

after one mother ~ad received 0.1 gm. of propylthiouracil 

per day for four months with the addition of fifte en 

minums of Lugol 1 s solut i on daily for t he la s t three 

weeks before the end of her ge stat ion . The other 

patient received J .15 gm . of propy lthioura cil daily for 

t h e l a st eight mo"lths of her pregnancy with the a ddition 

of f ifteen minims of Lugol 1 s solution daily f or the 

final three weelrn t one other case was reported by 

Eisenberg (21) in 1950 in whi ch the mothe r had received 

0.3 gm. o f propylthiouracil f or t ile last Month of her 
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pregnancy p lus ten drops of Lugol's solution thre e times 

a d ay for the three week period p rior to the delivery 

of a normal infan t . 

Williams (58) stat es that t h e saf est reg ime is 

two - third s the u sual dose of tapazole or propylthiouracil 

plus five drops o f KI daily . Fift e en infants in his study 

were all normal v1i th n o p rema tures . To show his point 

he quotes Astwooc.i. who used antithy roid drugs without 

iodine and had t h ree pre mature birth s with no deaths 

in t wenty- t wo babies . McGavack (1 45 ) also suggests the 

use of small doses of iodine with the se com..pounds . 

Spontaneous ab ortion may result f rom hypo

thyroid ism in the mother introduced by the antithyroid 

drugs (55 , 62) . This is more ap t to cau s e fetal loss 

if i t occur s early in t h e pregnancy where a s myxedema 

later in t h e pregnancy i s not incons i stent with a 

mormal outcome , a l though , the fet a l thy roi d may be 

enlarged ( 4 ) • 

Two bab i e s that rrnre born prematurely are reported 

in Table V by Sel igman ( 47 , 48). one of these babies died . 

Abrupto placenta wa s reported by Palmer ( 41) in a p at ien t 

being treated with thioura cil . 

Caren (15 ~ and Keynes ( 35) writing in 1949 and 

1952 respectively, feel t hat e ven though the infant is 

normal at birth it does not ne c essa rily mean tha t the 
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thyroid is functioning normally as the goitrogen may 

depress t he fetal thyroid and s till go unnoticed . Due 

to this uncertainty they d istrust its use . Other 

autho r s feel t hat goit e r in the infant may be attributed 

to prolonged use (26) or to over dosage (35 , 40) . 

There is general agreement that the ant i 

thy roid drug s cro ss the p lacental barrie r (27 , 58) . 

The question than arises as to whether the fetal g land 

is enlarged because of the thy rotropin o r the thiour

acil ( 20) . AsSlm ing t hat thiouracil can r e ach the 

fetal circulation, we could then postulate that it 

would be able to inhib i t the synthesis of thyroxine 

by the fetal g land (28 ) . This , of course , would i mply 

a functioning fe t al thy roid . w·e could further reason 

that with a decre ased t hyroxine level in the fetal 

ci rculation, as none i s diffusing across from the 

mothe r and the fetus is making none , that there would 

be an increase i n thyrotropin . This c ould then cause 

an enlarged and hyperpl astic thyroid (10 , 15 _, 18, 19, 

20 , 27 , 29 , 35 , 42 ) . If t hyro trop in is able to gain 

access to the fetal circulation, then t his too would 

b e able to caus e an enlarged fetal thy roid . 

If both substances are transmitted across the 

placental membranes the fe tus is hardly effected by the 

anti thyroid substances as such but rather on the arnount 

of thy roxine present (27) . Theoretically, if the BMR 
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is normal for the pregnat state , there is no danger of 

hurting the baby (27, 145 ) or causing hype~trophy of the 

maternal thyroid ( 4 ). If the mothe r is myxedematou s the 

baby would suffer the same fate ( 27, 28 ). ·supposing that 

the BMR is euthyroid for pregnancy the thyroxine would 

prevent myxedema in the fetus and decre a se the excessi ve 

fetal thyrotropin a ctivity and prevent an enlargement 

of the baby 1 s thyroid ( 4 , 6 , 27) . 

There is agreement in the literature that the 

hyperthyroid mother should not nurse her infant . The 

reasons are : ~• the presence of toxic p roducts in the 

milk (14, 128 ), b. the addi tional strain on the mother 

(128 ) and ~• the transmission of the antithyroid 

substances in the milk (14 , 27 , 32 , 62 , 98, 145, 175, 

186, 189). This has be e n easily demonstrated by giving 

two mothers 1 .0 gm . of thiouracil. Tvrn hour s later 

the serum concentration was 4 mgm . % and 3 . 2 mgm . % 
wi th a milk concentrat i on of 12 mgm . 'fo and 9 . 2 mgm . % 
respectively . 

In table VIII are tabulated ninely- six normal 

infants reported ~n the literature as b eing de livered 

from mot hers receiving antithyroid therapy . The highest 

amount of thiouracil given during a pregnancy is r eported 

by King and Collen (36) as 0.6 gm./day f or one month 

f ollowe d by 0 . 1-0 . 2 gm . /day for four months and then 
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TABLE VIII 

NORMAL BABI ES DELI VERED FROI',l MOTHERS RECEIVING ANTI
THYROID THERAPY 

No . of 
Cases Medict: tion 
1 Thiouracil 

1 Thiouracil 

1 Thiouracil 

1 · Thiouracil 

1 Thiouracil 

3 Propyl thiouraci l 

1 

1 

2 

1 

5 

Thiouracil . 6 gm./day for 1 mon ., A 
gm./day for 3 mon. Stopped for 1 mon. 
NaI 2 mini ms/ day for 18 days . . 
Thioura cil . 6 gm./day for 1 3 day s, 
1. 2 gm./day fo r 1 wk . 
Thiouracil derivatives 

Thiouracil ( 1 pati ent maintained on 
.15 gm./day.) 
1\Iethyl thiouracil fo r 4 man. 

Thiouracil gi ven t o 3 pati en t s for 
entir e pregnar cy , one f or las t 6 wks . 
and one f or Jrot 4 wks. 

Source 
Astwood 
.(fil 1944 
Davis 
(74) 1944 
McGalla ck, 
et al. 
@§.2 194 4 
Rose & 
Mc Connell 
(172) 1944 
Pal me r 
_liU 1945 
Astwood & 

. Vanderlann 
6) 1946 

Carns & 
Poser 
(1 6 ) 1946 

Jo sef son 
(34) 1946 

· Sexton ( 49 ) 
1946 
Vo gt 
~ 1946 
Williams 
(57) 1946 

1 Thiouraci l . 6 gm .7d.ay -f or 2- rncfri., .1 gm . _King & 
pe r day for 1 mon ., . 6 gm./day for Collen 

1 

1 

9 

3 

1 mon . (36) 19 47 
Thiouracil . 6 gm./day f or 1 man., Ki ng & 
.1-.2 gm./c ay f or 4 mon., . 4-. 6 gm ./ Collen 
day f or l ast 3 mon. ( 36) 1947 

Whitelaw Thiouracil (55 ) 1947 

Thioura cil for 1 man.or longe r. 

Thiouracil throughout pregnancy . 
(1 patient gi ven . 2 gm./day for l as t 
3 mon.) 

(39) 

Williams, 
e t al . 
~ 1 947 
Wi l liams, 
et al. 
~ 1947 



TABLE VIlI 

NORMAL BABI ES DELIVERED FROM MOTHERS RECEIVlHG ANTI 
THYRO I D THERAPY 

No . of 
Cases Medica tion 
1 Thiouracil in early pre gnancy only . 

1 

1 

1 

5 

1 

1 

1 

13 

1 

2 

3 

4 

3 

2 

1 

1,0 

~ 

Thiouracil f or firs t 2 mon then 
ropylt h iouracil to term . 

Th iouracil .1 gm./d ay f or first 
2 1/5 mon. of pregn ancy . 

Thiouracil . 6 gm./day fo r 5 wk s , 
propylthioura cil .15 gm./day for last 
4 3/4 mon . of p r egnancy . 

Propylthiouracil .15 gm./day for 
2 man ., . 075 gm . /day f or 5 man . 

Thiouracil - stopped 4 days befo r e 
E.D.C. 
Propy lthiouraci l .075 gm. / d ay f or 2 
wk s ., .15 gm./d ay fo r 2 wks ., . 25 gm . 
per d ay f or 2 vks ., .15 gm./d a y for 
3 wk s .L~~2 gm . /d~y f o r 2 man . 
Propy lthiourac i l . 3 gm./d ay until 
euthv roi d then . 15 gm./day . 
Mercap toimi da zo le 1 . 0 gm./day 
decre a sing with clini c a l responce. 
Methylmerc apto i midazole .015 gm. 
day 
Propylthioura c i l star t ed and lat er 
changed to me t hy lmercaptoimidazole . 
Thiouracil 

Propylth ioura c i l .15- . 2 gm./day 
d e crea sing to 0 . 0 5 gm. ./d ay for 1st 
trimester only . 
Propylthiourac i l . 15- . 2 gm./day 
decre asin~ to .05 ·gm./d ay f or last mo. 
Thi oura cil .o crn ./d a y from 3 - 5th mo . 

Thiouracil for a short time . 

(40) 

source 
Mussey, et 
al . ( 9 8 ) 
1948 
Heveno 

43) 1948 
Acton & 
Cottrell 
3) 1949 

Ca ren 
(15) 1949 

McGa vack 
145) 1949 

Ryan & 
Kooperstein 
lii.2 1 9 49 
Verel 

53) 1949 
Sn. slow & 
Kroff 
(45) 1950 

As t wood 
4) 1951. 

As twood 
4) 1951 

Astwood 
{.jJ 1951 
As twood 
W 1951 
Trotter 

52) 1951 
Seligman 
(48) 1 9 52 

Seligman 
48) 1952 

Sirven & 
Navarret 
@2 1952 
Piper & 
Rosen 
(_4_gj 1954 
Keynes 
~ 1955 



0.4-0. 6 gm./day f or thr ee mont hs. Carns and Po s er 

(16 ) employed t he h i gh e st daily d o s e which was 1. 2 

grams. 

The g re a t e st amount of propy l.thiouracil used 

during a g es tat i on wa s O. 075 gm. daily fo r t wo weeks, 

0.15 gm ./day for t wo we e k s, t hen 0. 25 gm . daily 

fo r two we ek s fo l lowe d b y 0.15 grn ./day f or three 

we eks and concluded wi t h 0.2 gm . d aily f o r two months 

( 45). The h ighest individual do s e of propylth iouracil 

was 0 .3 gm./day u sed by Astwood ( 4 ). 

(41) 



CHAPTER VI 

IODINE IN THE MANAGELENT OF THE PREGNANT AND HYPER
THYROID PATIENT 

Strause and Daly (134) in 1925 reasoned that 

nregnancy , by increasing t h e need for thyroid activity , 

could cause an excessive demand on the thy roid gland, 

resulting in a dir ;inished iodine content . Thus , if 

the iodine i n take was inadequate there could oe a 

p hy siolog ical overstrain of the gland giving a clinical 

picture of hypertryroidism . In the ir series they saw 

sixty - one such pat ients who resnonded to iodine therapy . 

The ir studv slang with r,.cGavack 1 s (145) sugge sts t hat 

iodine g iven under cauti ous control could prev ent this 

syndror:e . t-:c Gavack (145) advoca t e s the pronhylatic · 

use of iodine in all women living in an endemic goit e r 

zone or in 'Nhose family it is a common oc curence . 

Charpent i e r (2) in h is Cyclopaedia of Ob 

stetrics and Gyne co l ogy ':tri tten in 1887 states , · 11 Goi ter 

in pregnancy is us~ally oenigh and should be treated 

by gene ral measure s and i nt e rnal treatment . Forb id 

the patient to nu r se and g ive iodine . " This was 

followed f or some t i me b;r an atte1:1pt to control hype r 

t hyro i d ism in p r egnancy Hi t h rest sedatives and Lugo l ' s 

solution, ten drops , three times a day (13 , 1 8 , 24 , 60 , 
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73 , 74 , 79 , 85, 86 , 9 7 , 98 , 100 , 101 , 103 , 104 , 109 , 

112 , 113 , 116 , 156 , 1 61 , 1 69 , 234 , 237 , 238) , with 

a hope of carry i ng the patient to term . It was observed 

as p ointed out before that many times the sympt oms 

of the natients :muld disappear with deli very ( 24 , 

238 ). It has been reported t h at in some cases iodine 

fails to stop the course of the dise ase and in these 

p atient s thyroidectomy is recommend ed after t wo weeks 

of trial therapy (13 , 60 , 67 , 84 , 85 , 9 7 , 100 , 103 , 

112 , 116 , 1 56 , 1 68 , 234 , 237 ). As is well known 

hyperthyroid patients n ay become resistant to uro 

longed iodine therapy causing a loss of its usefull

ness . In the interum p erhaps all t hat has been gained 

is a false sense of security (83 , 96 , 101 , 1 03 , 156 ). 

There have , however , been reports in the literature 

i n which iodine was given over long periods of time 

without development; of a thyroid crisis {24 , 25 , 236 ) . 

This h as led Falls {24 , 25 , 236) to postulate a d iffer

ence in the p r egnant patients . 

Hinton {75 ) and Graham (235 ) treat b oth ad

enomous and d i ffus e goiter with iod ine . The re seems 

to be some disagreement on t h is point . The use of iodine 

in Graves ' disease is not contested (25 , 67 , 83 , 96 , 9 7 , 

98 , 103 , 112 , 113 , 1 56) . Howeve r , some authors feel 

iodine should not be used in adenomatous goiter (112) 
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for fear of making one toxic or more toxic ( 60, 79, 83 , 

96, 113, 160), o r having little or no influence on this 

disease (9 6 , 97 , 103). Falls (24, 25) and Hyman (149) 

on the other h an d have no objections to its use although 

Brandes (67) stat es nodular goiter is less amenab le to 

this form of therapy. Jackson (86) restricts the use 

of iod ine in adenomatous goiter s to mild c ases. 

There are nine t y - seven cases of iodine treated 

hyperthyroi d ism compli c ating pregnancy reported in the 

litera ture . The s e are summarized in Table IX. In this 

series of patients , ei ghty- four or 86 . 5% o f the babies 

were carried to term . There were nine prematures 

(74, 121 , 129), one spontaneous abortion (87), three 

fetal deaths (20, 79 , 121) and two maternal deaths 

after de l ivery ( 60, 97) . Twelve patients (12.4%) 

had nodular goiter , the rest were diffu se in type . 
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TABLE IX 

PREGNANCY COMPLICAT ED BY HYPERTHYROIDI SM WHICH WAS 
TREA'.:'ED WI TH I ODI NE ALONE 

no. of · Typ e No. to source 
Cas es term 

7 Diff u s e 5 ~~~~Kosmok (121) 

3 

4 

13 

5 

2 

1 

7 

5 

3 

18 

3 

4 

7 

7 

2 

3 

3 
97 

Nodul ar 

Nodul a r 

Modera te 
Hyper 
t hyroidism 

Di ffu s e 

Diff u s e 

Nodul i:; r 

Diff u s e 

Mild r.yper
thyro i dism 

Diff u s e 

Di ffu se 

Di f fu s e 

Nodul a r 

Diffu s e 

Di f fu s e 

Diff u s e 

Diff u s e 

Diff u s e 

3 

4 

13 

5 

2 

1 

7 

5 

3 

13 

3 

3 

6 

6 

1 

3 

3 
' 84 

( 45) 

Mussey & 
Plu.'TI.l~er ( 95) 

Falls (79) 

Falls (79) 

Falls (79) 

Re y craf t (104) 

Nus s ey & 
Plurm~ er (9 6 ) 

Mussey & 
Plummer (96) 

Bothe ( 60) 

Mu s sey (97) 

Javert (87) 

Baumg artner (9) 

McLa u ghlin & 
McGoog an (129) 

McLaughlin & 
McGoog an (129) 

Davis (74 ) 

Ea ton (20) 

Mussey, et al. (98) 

Acton & Cottre ll (3) 
TOTAL 



CHAPTER VII 

THE TREATMENT OF HYPERTHYROIDISM COf.1PLICATI NG PREGNANCY 
WITH THYROIDECTOMY 

There a r e numerous reuorts in the literature in 

which the feeling is strong for treating hyperthyroidism 

complicating pregnancy with thyroidectomy after adequate 

preparation with iodine (13, 17, 35, 69, 75, 78, 81, 84, 

85, 86 1 91, 94, 1041 1 33 , 169). Other authors favor this 

method of treatmen t only if the thyrotoxicosis is severe 

(18, 60, 61, 65, 71, 97, 98, 101, 103, 145). Some workers 

favor the operat l on of all cases of nodular goiter in 

pregnancy (26, 61, 67, 82 , 98, 102, 133) unless it is in 

the last six weeks of gestation and even then if the BMR 

is greater than p lus 50fo or if signs of my cardial 

insufficiency or dyspnea are present ( 24 , 97, 103, 156, 

168). The reasons for operating all of these a ~e given 

as the i mpending org an damage secondary to the prolonged 

course of the disease (102 ) and the danger of c a rcinoma 

( 8 2 , 133). 

Crile (1 7) in 195~, Keynes (35) and Bartels (180) 

in 1952 and Marussi-Sca rizza (39) in 1954 reported the 

use of thiouracil derivatives as an aid in the preparation 

of severely toxic patients._ But even then they used small 

do ses for a short p e riod o f time with t he exception of 
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Bartels (180 ) who uses the drug s unti l the patient is 

euthyroid . He feels this de c reases the oper ative 

mortality . 

There i s considerable discussion as to when 

the thyroidectomy should be performed if i t is going 

t o be done during the gestation . It i s generally 

agreed that the best time is early, usually before 

the third or fourth month (18 , 26 , 50 , 65 , 66 , 70 , 74, 

76 , 96) , as there seems to be a def inite mortality 

factor i f it is perforned at a later date (91) . Other 

authors divide the line at fi ve to six months (39 , 50, 

59 , 78 , 180) and treat all n atient s medi ca lly after that 

time . Dailey and Benson (84) noted an incre ased incidence 

of postoperative ab.Jrtion when t he surgery was done during 

the first trimester . Greenhill (6 2 ) feels there is no 

increased hazard after the third month . 

In the nanagement of this type of surge ry 

Falls (99 ) likes to give his p a tients corpus luterum 

ex tract to decrease the irritability of t he uterus during 

the pro ceedure . It s hould also be recalled that the 

thyroid is hyper':Jlastic ·,ri th the pregnan t state and ·,vi TI. 

automati c ally recede to a c ertain degree after de l ivery . 

In conse quence too r a dical a pro cedure ma y caus e a 

severe postpartum hypo t hyroid condition (18) . 

As there are those who favor thyroidectom, 
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during pre gnancy there are those who argue against it 

(14 , 77 , 83 , 87 , 88 , 93 , 109) , no to t h e increa s e d 

risk (111) , i n creased maternal mortality (79) an d the 

incre a sed fetal loss (24 , 35 , 50 , 58, 68 , 98 , 99) . 

The latter has b een reported as ranging from 6 - 33% 

by Sirven and Nav arret (50) . The s e authors would 

perform a thyroidectomy aft e r delive r y i f indicated 

a t that time . Wal l a ce (112) feels there is no increased 

risk or mortality with thyroidec t omy . It is interesting 

to no t e tha t Jackson (86 ) find s tha t the younger the 

pat i ent, the gre ater i s t he de gree of hyperthyrotlism 

and the gre a t e r t he risk in exoptha l mic goiter . The 

risk wa s f ound t o o e le ss if the patient wa s ope r a ted 

e arly in the cour s e o f Gr ave s ' d ise ase . 

I t is generally a greed that if the p at ient has 

a thyroide ctomy s he sh ou l d not be come pregnant for 18- 24 

months (26 , 81 , 89 , 112, 115) . As will b e pointed out 

in a l ate r chapter t h i s may be an indication for a 

therapeutic abortion should the p &tient become pregnant . 

Nev~rthe l e s s , Wall ~c e (112) has observed pati ents who 

b e c ame p regnant sooner a nd who h a d no adverse e ffe cts . 

In Table XI have summarized five hundre d and 

fifty - seven c ase s of hy ::,erthyroid ism complicating pregmncy 

which we re treated by thyroid ectomy . Of this series there 

were 60 (10 . 8%) fetal death s and five (0 . 9%) mat e rnal 
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TABLE X 

SURGICAL 1ViANAGE1V.ENT OF HYPERTHYROIDI Sk cm.~PLICA'rI NG PREG
NAN CY 

No . of 
Cases Com£licat ions 

7 one maternal death 

7 None 
5 None 
6 None 
1 None 

22 Three s tillbirths 
1 None 
8 On e sp ontaneous 

abortion 
1 
2 

15 

1 
1 

15 

7 
1 
5 

28 
5 
2 

66 

1 
6 

8 

3 

1 

94 

None 
One spontaneou s 
abort i on 
one spontaneou s 
abortion 
one stillbirth 
None 
One spontane ous 
abortion 
None 
None 
None 
One fetal death 
None 
None 
Two premature 
deaths , t wo s t ill
births and two 
s p ontaneous 
abortions 
Premature mons t e r 
One s p ontaneou s 
abortion 
one sti l lbi r t h , 
one maternal death 
One spontaneou s 
abortion 
None 

Six spontaneou s 
abortions and 
two maternal de a t h s 

Source 
Schmauch ( 105) 1913 Quoted f rom 

86 . 
Seitz (10~ ) 1913 
Be ck .l§.£2 1921 
Boys ( 66) 1923 
Davis ~ 1926 
ussey, et al . (~5) 1926 

Yoakum (11 6 ) 1928 
Falls ( 79 ]' 1929 

Davidson (72) 1929 
Falls ( 79) 1929 

Clute and Daniels (69) 1930 

Fahrni- r@} 1930 
Re1craft (104) 1930 
Lahey (91) 1931 

Frazier and Ulrich~ 1932 
Polome fg~Of 1932 
Bothe (T3) 1 33 
Le hman ~ 1933 
Bothe @2 1 935 
Portis and Roth (101) 1939 
Mussey ( 97) 1939 

Wallac e (113) 1940 
Baumgartner (9) 1942 

McLau ghlin and McGoo gan (129) 1943 

Kibel (90 ) 1944 

Stepto (110) 1946 

Brandes ( 67) 1948 
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TABLE X CONTINUED 

SlJRGICAL MANAGEMENT OF HYPERTHYROIDISM COMPLICATING PREG
ANCY 

No. of 
Cases ComQlications 
30 None 
33 one maternal death 
21 One spontaneous 

abortion, two pre
mature s (1 di e d), 
one stillbirth, 
one d ied aft e r 
Ces a rean section 

27 One spontaneous 
abortion, tyo pre 
mature deaths, two 
stillbirths and one 
died aft e r Cesarean 
section 

21 

21 
3 

42 

~57 

one stillbirth and 
two spontaneous 
abortions 
One stillbirth 
One Qremature 
Fifteen fetal 
deaths 

Source 
Mu ssey (98) 1948 
Crile Ll:1...2 1950 
Bell (59) 1950 

Bartels (180) 1952 

Darley and Benson(84) 1952 

Keyne s (35) 1952 
-Sirven and Navarret .l!2.Qj 1953 
Williams (58) 1955 

TO'rAL 
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deaths follow~ng su rgery . The breakdovm of the fetal 

de aths wa s n i nete en spon t aneous abortion s , fourteen 

stillbirth s , ei glrt p rema ture de a ths and nineteen 

u n cla ssified f etal death s . 

(51) 



CHAPTER VIII 

THE ROLE OF THEHAPE.'UTIC ABORT I ON I N THE 1'.tANAGEMENT OF 
HYPERTHY1-< OIDIS1,: COMPLI CATI NG .PREGNAN CY 

The prep underence of opinion is tha t a pat i ent 

who has hyperthyroid ism and is pregn ant should not be 

abor t ed ( 26 , 42, 68 , 74, 84 , 86 , 92 , 94, 95 , 97 , 101, 103, 

109 , 111, 116 , 122 , 1 45 , 1 5 6, 169). These authors feel 

that a therapeuti c terminat ion of the p r egnancy may b e 

fol lowed by a thyroid crisis and death . I f the d i sease 

is mild there woul d b e no indication for such a p roceedure. 

Some authors ravor therapeutic abortion (77 , 240) if 

the disease is seve r e (15 , 149), i f mild ( 60) , if 

early in the pregnancy (75 , 78, 83) , if the patient had 

tox ic n odular g o ite r for a long p e rio o of time (128 ), 

or if t he patient gets pregnant within eighteen months 

after a sub total t hyroidectomy (81). 

Dannreuther ( 244 ) in 1946 r eported eighty - four 

c ases o f therapeutic ab ortion done in a general ho spital . 

Of t his number nine had hyperthyroidism . Thre e were 

severe, f ive had persistence of synp:.oms afte r thy roidectomy 

and one h a d re cu rrence of c arcinoma of the thy roid. In 

Tabl e XI I h ave summarized f i f teen c ases o f therapeutic 

abortion p erf ormed on two hundred and ten patients ,vi th 

hyperthyroidism report ed in the li t erature . The incidence 

is 7 .1% in this ser~e s. 

in 1936. 

Barro (128 ) rep orted410% incidence 
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TABLE XI 

I NCIDENCE OF THERAPEUTIC ABORTIONS I N HYPERTHYROIDISM 
COMPLICATI NG PREGNANCY 

No . in No . with 
series the rapeutic 

abortions Source 

112 5 Seitz (106) 1913 

33 1 Lehman (92) 1933 

14 1 Port is and Roth (101) 1939 

18 4 Jave rt (87) 1940 

12 1 Kibel (90) 1944 

21 3 Dailey a nd Benson {14} 1952 

210 1 5 TOTAL 
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HAFTER IX 

RADIOACTIVE I ODINE AND X-RAY THERAPY 

The fetal thyroid has been said to be functioning 

actively in early embryonic life (17, 35, 256), by the end 

of the sixth month (55, 255) , at birth (258) and not 

until sometime after birth (119, 123)~ We might r e ason 

that if radioactive iodine is given to a pregnnt patient 

and if the fetal thyroid is functioning , it will oe 

destroyed and possibly cause ill effec t s on the fetus 

(18, 35 , 256) . However, it has oeen given inadvertently 

with no ill effects ( 58) . Re cent work b y Chapman, et al . 

(254) indicates that the huraa n fetal thyroid does not 

collect radio iodine in the first twelve week s of life 

and that increasing amounts are collected after the 

fourteenth week . They conclude the. t pre gn ant women may 

be given therapeutic doses of radioiodine without 

retention of this r adioac tivity by the fetus if given 

prior to t he fourth month of g estation . These authors have 

treated one vJOman i n the se cond month and one in the sixth 

month wi t h no unto\lard effects on the child. Means (1 69 ) 

writing in 1948 agrees with this work . 

X-ray therapy has b een used safely to control 

the symptoms of hyperthyroidism i n pregnancy (18, 57, 7 4 
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84 , 8~) but the final e ffe ct may not be achieved for 

seven to eight months (84) . As with surgery, i t is hard 

to t e ll how much t issue to remove from active funct i oni ng 

and thus is a possable indic a tion against its use as 

hypothyroid ism ma;1 result . Williams ( 57) treated 7'/o 

of his patients wi th thioura cil and iodine in addition to 

irrad i a tion . He used five treatments a t weekly intervals 

with two hundred and ten r to each l obe . Even though some 

required a second cour se , he wa s suc cessful in controlling 

the s yrnp toms of hyperthyroidism i n pre gnancy . 

( 55 ) 



CHAPTER X 

ADJUNCTIVE THERAPY 

Specific methods of therapy for hy?erthyroidism 

complica ting pregnancy have be en given . Th e following 

adjunctive therapeutic s have also been advo c ated : 

a . high caloric diet (11, 50 , 89 , 145) ; b . vitamins 

(11, 41 , 50 , 89 , 145 , 156) ; ~- r e st (50, 1 45); d . 

sedation (41, 50 , 145) ; ~ • psychotherapy (145); f . 

vitamin D and possably calcium (89, 145); g . cevitanic 

a cid to counterac t marro\·1 depression in anti thy roid 

drug therapy ( 41 ) and h . liver ext ract . 
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CHAPTER XI 

REPORT OF CASES 

In a previous report McLau ghlin and McGoogan 

(129 ) report ed the cases of hyperthyroidism complicating 

pregnancy from 1932-1942 at the University o f Nebrasl<:a 

Hospital i n Omaha . In the period from 1943 - 55 there 

were 6 , 790 de liverie s including stillbirths at this 

hospital. There we re three patients who had a comp li cationg 

of hyperthy roidism g ivin ~ an incidence of 0.04%. A 

presentation of the se ca s es follows : 

Hospital numbe r 108029: This 22 year old para 1, gravida 

2, entered UNH at ap proximately six months o f gestation . 

Seven months prior this white woman fir s t noted symp toms 

of headache , nervou sness, swellinr i n her neck , tremor, 

weight lo ss and increased sweating . Physi cal examination 

at thi s time revealed s tar e , exopthalmos , con vergence 

we akne ss, lid lag, widened palpebral fissu r es, a blood 

pre s sur e of 1 30/80 and a pulse range of 7 4-100. He r 

BMR wa s p lus 49% and s he had a diffusely enlarged and f irm 

thyroid gland neasur: .. ng 4 x 10 cm . Approximately fiv e 

months ago the s ympt oms h a d progressed to the point t hat 

she was g iven 1 0 mgm . of tap a zole three times a day, 
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30 mgm . of phenobarbital four times a day, r e st 

and a high p~otein- high carbohydrate died . The 

symptoms gradually decreased until the pre sent admission 

but she was still considered mildly toxi c. The tapazole 

was d iscontinued shortl y after her admis s ion . She was 

delivered by her family physician . The results are 

unlcnown . 

Hospital number 1 21 , 037 : This 20 year old para 2 , gravida 

3 , entered UNH for the f irst time at approximQtely three 

months o f gestation . This whi te woman first noted 

heat intoleranc e , nervousness , fatigue and inc reased 

appetite f or three months and a chok ing sensation for two 

months . On a dmiss ion h e r thyroid was diffusely enlarged 

to two times its normal size . Her blood pressure ranged 

from 146/ 62 to 120/ 60 and her pulse from 60- 120 . She h a d 

quadriceps weakness , hyperactive reflexes , lid lag , 
, 

loss of convergen c e and infrequent winking but no 

exopthalmos . Her radioiodine uptake was 65 . 5% in 20 hrs . 

and her BM.R was 22% . She had a 1/IBC of 10 , 700 with a 

noimnal differential . The i mpression was mild thyro 

toxicosis , intrauterine pregnancy and psychoneurosis , 

phobic reaction. She was treated with 30 mgrn . of 

phenobarbit a l four time s a day . 

She was seen again at eight months of gestation 
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with no change or slight improvement of he r symptoms . 

She wo..s delivered by her family physi cian. The results 

are unknov1n . 

Hospita.l number 1_22 , !:loO: · This para 3 , gravida 4 , colored 

woman entered UNH f or the third time a t approximately 

thirty - eight weeks of gestation . Ten months prior she had 

been diagnosed a s hyperthyroid . He r symptoms were a mass 

in her neck , dyspnea , sweating , nervousness, tremor , 

and ex cessive ap~e til:B . At that time s he had a BMR of 

74% and 76% and ar. iodine pickup of 73% in 24 hrs . She 

was tre a t ed with 6 , 000 m.c. of rad ioiod ine and one week 

l ater she started to take 5 mgm . :) f tapazol e three times 

a day . Her symp toms i mproved until toxic symptoms 

developed ei ght mom__½hs prior to admission . At this time 

her iodine pickup ·Nas 77% in 24 hrs . The refore , she wa s 

given 3 , 000 m.c. of radioiodine . The tapd..zole was stopped 

in one week . 

Six months prior to admission h e r radi oiodine 

pickup was considered to be normal but her pul s e rate was 

100-130 . The size of the uterus was car. pa table with a 

three t o four months gestation . Approximately six weeks 

prior to a dmission h e r iod ine p ickup was 83% in 24 hours . 

She had sli ght exop thalmos and a pulse rate of 120. She 

was started on t vrn orops of Lugol I s solution three times 
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a day . 

On the p resent admission her thyro i d had slight 

di ffu se enl a r gemen t and s he had sl.:. ght exopthalr1os . Her 

pulse ra te v a ri ed from 70 - 100. Her blo od pressure ;,ms 

112/70 . The i mpression was mild thy rotoxicosis vii th 

pregn ancy . She h ad an uneventful deliv . ry t wo we e k s 

lat er . She wa s seen thre e months late r and he r iod ine 

uptake ':m s 99% in 24 hours and he r BMR was p lus 39% 

and p lus 34% . She wa s given an additional 4 , 000 m. c . 

of radioiodine . At the present time this patien t is 

app roxima t e l y six months along with anothe r pregn an cy 

and so far h as had no si gns of hyJe rthy roi dism. 
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CHAPTER XII 

U11Ir.,ARY AND CONCLUSION 

The incidence of hyperthyroidism in pregnancy 

varies from 3 . 7% t o 0 . 03% with an average of 0 .057% . 

Pregnancy in hyperthyroidism occurs in 3 . 2%-0. 2% of the 

cases reported in the l i terature with an average incidence 

of 0.74%. The relative rarity has been attributed to 

the sterility indu ced by the disease and a peak incidence 

of hyperthyroidism at a time l a te in t h e reproductive era. 

Hypertrophy of the thyroid gland occurs in 

approximately 31% to 90% of a ll pregnancies . Hypertrophy 

is more frequent i n older patients , in women with large 

families and in those p at ients who have g iven birth to 

several children in rapid succession . Associated ':Ii th 

the hyperactivity of the t hyroid gland the re is an increase 

in t he blo od iodine , BMR, SPI , secretion of adrenalin 

and ketone bodies in the blood and urine . Simultaneously 

there is a decre ase in the serum cholesterol, iodine 

content of the thyroid gland , ~iver g l ycoger- and insulin 

e ffect . A redi s tributlon of calcium is also noted . The 

normal variations seen in the pregnant state of these 

value s has been d iscussed . Clinical evaluation plus 

these l aboratory det erminations offer valuable aid in 

study i n~ the progress and s everity of the di s ease and 
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grant insight i nto the adequacy of the therapy . 

The acute type of hyperthyroidisra , Graves 1 

disease is characteri zed by an a brupt onset of toxic 

s;-,1111ptor1s , period s of reni ission and a higher mrn than 

nodular go iter . P s this disease has a peak inc idence 

at a younger age then adenomAtous go iter it occurs 

anproximately three times more f r equently . 

' Nodular goiter , the chronic form of hype r -

t hyroidism is characterized oy a g radual onset of 

toxicity . The d isease is p rogressive and tends to 

nroduce serious da...niage to vital organs which may pre 

disuose to comuli cations rr ith the onset of labor . 

The najority of the cases of hyperthy roi d ism 

are probably made worse by pregnancy but neverthe less 

a good pe rcentage are not affec ted or are even aided b y 

t he g ravid state . Hyperthyroidism causes an elevation 

of' the fetal n or1; c lity and is believed b y some to play 

a role in the etiology of toxemia of pregnancy . 

With the onset of labor , the patient should 

not be allowed to strain , uain should be avoided , the 

second stag e of labor sb.ould be shortened and post -

uartum hemorrage shoul d be anticipated . The babies born 

to untreated mothers are normal and healthy . Following 

the termination o f t he p regnancy , these women should be 

ob served frequently for thyroid e v aluat ion . They probably 
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should not get pregnant for several months to a year. 

Propylt~iouracil and tapazole have proven to 

be the drugs of choice in the management of these patient s. 

They have the lowe st incidence of toxic reactions of any 

of the thiouracil derivat ive s . These drug s have proven to 

be uniformly effe c tive i n maintaining a euthy roid pregnant 

state--which is t he goal of therapy . If tl).is ·atate is 

maintained, theoret ically , there v1ould be no danger to 

the baby and no maternal hypertrop hy . A dose of two - thirds 

to t hree-fourths the regular amount will usually be enough. 

Occasionally some people will resp ond better if they are 

switched to the other drug . It is probably best to use 

s mall doses of iodine with these preparations. The 

patients should be carefully obs e rved for fever , sore throat , 

skin reactions , leukopenia or granulocytopenia . 

A series of one hundred and thirty pre gnancies 

reported in the li terature as having received thiouracil 

derivatives are presented . There were two· n aternal 

deat hs (1 . 54%) and t hree (1. 955h ) had adverse side reactions . 

A group of one hundred and seventeen infants delivered from 

r:1others re ceiving the se derivatives are also presented . 

I l l effects consist ing pri F a rily o f thyroid enlarf ement 

and c r e tinism were n oted in tvrenty-one babies . There 

were two deaths (1.7%). There was n o correlation in 

either the maternal group of the infant group between 
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dose g iven and gdverse reaction encountered . 

The re i s some ind icat ion that iodine alone or 

in comb ina tion Yvi th one of the othe r anti thyroid dru g s may 

permit the physic ian to c arry his pat ient to term . The 

fact that the patient may become iod i ne fas t should always 

be considered . Iodine has a d isput ed role in the treatment 

of adenomatous goite r . Nine t y - s even cas e s of p a ti ent s 

receiving iodine a lone are pre sented. Eighty four of 

these or 86 . 5% went to term . There were nine prematures , 

one spontaneous abortion, t hre e fetal de aths and two 

mat ernal deaths. The anti thyroid drugs may grant the 

patient a cure, o L the other hand i f one can merely carry 

the patient to term, surgery coul d b e evaluated at that 

time . In any event these patients s hould not nurse 

' 
their offspring . 

Thyroi dectomy aft e r preparation with iodine 

or in the more s e rious cases wit h one o f the other 

antithyroid derivatives can be preformed any time but 

preferably b e fore the third trimes t e r . The surg eon must 

b e ab le to r emove e xactly the right amount of tissue . 

If h e fails, hypo thyroidism may result now , c aus ing 

spontaneou s abortion or myxedema or may result l ate r 

l e ading to postpa rtum myxedema. Corpus luteum extract 

has been advoca ted to decrease uterine irritability d uring 

the thyroid surgery . 

(64) 



I have presented five hundred and f i fty- seven 

c ases of hyperthyroidism complicat ing pregnancy which were 

tre a ted by thyroidectomy . There v1ere s ixty fetal deaths 

(10.8%) . and five mate rnal de a ths (0.9~& ). After this 

surgica l proceedure and termination of the p re gnancy a t 

term, the patient should not get pregnant f or eight e en 

to twenty- four months. If she does , this may be an 

indication for therapeut ic abortion. There is no other 

indi catio n for therapeutic abortion in hyperthyroidism 

complicating pregnancy . 

The fetal thyroid does not pick up r adio-

iod ine f or the first t welve to sixteen weeks of g estation . 

Theoretically, if it is given during this time the re 

will b e no adverse e ffects . Th are are reports given 

in the literature as well as one of the case reports 

in this paper in which it was given at a l a t e r date and 

no abnormal effects v,ere noted . This method of treatment 

as well as X- ray may take several months f or the desired 

results to be reached and even then it is rard to gauge 

the a ccurate do s e. 

In addition to the specific methods of 

treatment already mentioned, the natient should also 

receive a high cal oric d i e t, vi tamins, rest , sedation, 

vitamin D and possibly liver extract. 

Three case historie s from University Hosp i tal 
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are presented . All of these patients ~7ere i n their early 

t vrenties and had 3-raves' disease . One was treated with 

phenobarbital , one vri th tapazole and one vii th tapazole 

and radio-iodine . 

CONCLUSIONS: 

1 . The simultaneous existence of pregnancy 

and hyperthyroid ism is rare . 

2 . Hypertrophy of the thyr oid gland in 

pregnancy is col1l!llon . 

3 . The thyroid gland is in a state of 

hype r activity with p regnancy . Quanti tati v·e laboratory 

examination and clinical evaluation grant the physician 

a method of e valuating the normal and pathological phases 

of this increased activity . 

4 . Prouy lthiouracil or tanazole with iodine 

in doses to maintai n the pregnant euthyroid state are 

effective and safe. 

5 . If the symptoms are not adequately controlled 

or progressing at an alarr.iing rate, thyroidectomy during 

the fi r s t trimester is t ~ e treatment of choice . 

6 . 'Nhen the patient goes into labor, she 

should not be allowed to strain, pain should be avoided , 

the second stage s hould be s hortened and postpartum 

hemorrhag e should b e anticinated . 
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8 . Therapeutic abortion is not indicated . 

9 . Sta't isti cal sU1!1J1ar:' of maternal and 

fetal deaths by mode of treatment : (Table XII) 

Treatment No . in Maternal · · Fetal Deaths 
ser ies Deaths 

Thiouracil 
Derivative s 130 2 (1. 5~0 

Thiouracil 
Derivatives 117 2 (1 . 7%) 

Iodine alone 97 2 (2 . 0%) 4 (4 . 1%) 

Thrroidectom::r 557 5 ( 0 . 9?f} 60 (10.8?f} 

TOTAL 901 9 { 0 . 99%} 66 (7 . 3~) 

10 . The tre atment of each ca se must be 

· individualized to that particular person . 
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