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PRIEACE

Tins volume 13 desined to present the picture of disenses
of the thyroiud ghud 1n such a way that medically truned renders
ny emergt with a better undurstanding of the mms of the
surgron and sur.ic Wy truned readers mas baotter andorstand
what the imtormst and 5 hiotogist are able to accomphsh

The surgica) conquest of hyperthyroddsm ustiated at the
turn of the century and estabhshed msafety by the preoperatine
use of todme fnd becomd so well accepted that untl the mtro-
duction of thiourial fuw chose 1o consider hyperthy rodisim as
other than a sur_ical problem  Foday as a result of the dis
covery of powerful and cffectine antithyrotd drugs the contro-
versial 1ssue of whether or not hyperthyroidism is better treated
by conservatine (medical) maniement has o, un arsen  In
the not too-distant future it 13 quite possible that the radiologist
using rdioactive 1odine will be ealledd upon to play an ever
mereasing part i the treatment of discases of the thyrod
glind

The greater number of thyrod disorders that are now being
treated by the internist tncreases his responstbility with regard
to the problems formerly deaded by the surgion  Therefore
the intermust today must learn to evaluate the sigmficance of
adenomns wn respect to potentia) malignaney  He must learn
to recogmize symptoms of pressure and to distingwish them from
the choking sensations that occur under nervous tension  And
finally lie must have 1 clear ey of what constitutes & good
thyrodectomy  No itcrmist has fulfilled Ins obligations if he
refers a patient with a discrete adenoma suspected of being
cmcer 1o a surgeon who will not perform an operation which
cleanly removes the entire adenoma  Nor has he fulfilled his
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PRIFACH AR

Although impressine statistics could be accumuluted by a
survey of the more than 25 000 records of thyrodectonnes per
formed by Dr Georgu Cnle St and Dr R § Dismore I have
chosen to study my own paticnts alf of whom I have cyannned
operated wpon and ebserved after operation  Incertamn of the
more rire conditions 1n whieh the smaller group 18 too small to
be of statistien) value the figurcs quoted refer to the larger
series

1 express my sppreciation to the other members of the Cleve
Iand Clime St I whose matenial 15 1 part included i thes
studies and pay respect to the memory of Dr George Crile
Sr whose heen imagination vast expenience and dominant
interest 1n disenses of the thyrod gland made hum one of the
outstanding tenchers surgeons and physiologists of lus time

Gronge Crany Jr

Clereland Olo
January 1919



A2 PRLFACE

duties af he 1s unanare that there are types of thyrorditis that
are better treated by roentgen therapy than by thvroidectomn
and refers lus patient to a surgeon who does not recognize this
fact

The surgeon who has bwlt up 1 practice n surgery of the
thyrod glawnd will find hunself confronted with new problems
m the management of hyperthyroidism  If he wishes to avoud
unnecessary deaths he must now prepare his patients with the
newer antithyrord drugs  Therefore he must understand the
basic physiology of the thyroid 4nd its response to the dernva
tives of thiourer  Certamn patients he will unquestionably elect
to treat with these drugs alone rather than to advise operation
But unless he be content to serye merely as a techmician to
remove the thyroid when the internist tells Inm that the patient
1s adequately prepared he must be thoroughly cognizant of the
pitfalls and problems of the medical treatment of hyperthy
roidism

Most disenses of the thyrowd gland no longer fall mto the
domain of the surgeon alone but belong in the broad field of
general medicine  Both physictans and surgeons must be
farmliar with the recent developments in the diagnosis and
treatment of thyroid disease and must work together coopera
tively not competitinely to give the patient the benefit of the
type of treatment best adapted to lus case

In this volume no attempt has been made to summanize the
extensne and often controversial hterature dealng with the
physiology and pathology of the thyroid glind  Only the salient
features of our mncreasing hnowledge of the function of the
thyreid and as much as practieable of the hterature dealing
with chncal aspects of thyroid disease have been included

In the mam the conclusions in this book have been drawn
from my own experience m the surgical treatment of approx:
mately 1000 patients with diseases of the thyrod gland and
from observations made on several hundred patients with
hyperthyrordism treated with the antithyrod drugs mn the Sec
tion on Endocrinology under the direction of Dr E Perry
McCullagh
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PINSIOIOCY OF THF TINYROID

Normal Function

The thvrod glind secretes and stores an iodine-contaming
liormone wluch influences the metabolic processes of the body
In the absnce of this hormone profound metabolic changes
affecting pricticnlly every system i the body take plice Al
though hfe 1s not usually threatened seyere symptoms of thyrod
deficiency soon develop P

Hormones secreted by the thyrod glind are complex amino
acids and proteins 1n which 1odine has been ncorporated
Thyroun® 1s the most important of these hormenes  Its ad

1on to a patient suffe from thyrod defi y will

lly correct all symp and signs lng from this
deficiency  In addition duodotyrosine and possibly other
1odine-contarning compounds appear to be present in the thyrod
secretion but are probably of lesser 1mportance in regulating
the metabolic processes of the body

The thyreid may/not be the only organ capable of makmng
thyroun  As early as minety-six hours after the injection of
radioactsve 10dine 1nto thyroidectomized rts 30 per cent of the
radioactrve 10dine contained 1n the liver and 1n the small{ntes
tine was orgamcally boupd 20 per cent as duodotyrosune and
as much as 8 per cent as‘znym‘m It must be concluded there
fore that tissues other than the thyroid can produce thyroid
hormone

The mode of action of these hormones 1s not hnown but 1t
has been shown that oxidation 1n the tissues 1s retarded 1n the
presence of a thyrord defi y and 13 d 1n the p
of excessive amounts of the thyroid hormone

Tolated ty hendall
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TINSI010CY OF TIN THYROID 3

attempts to mauntain its output of actine hormone n the pres
ence of a dcfiaency of raw maternls (Manne)

Phvuologie Hipertrophs and Hvperplasta  Sumlar hyper
trophy and hyperplisia of the thyrand gland occur when four
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Iig 2 Hyprrplasa of thyroid

filths or mord of the normil dogs thyrod tissue 15 rex'lllmed
The remnants of the gland enlarge and become thy perplastic
1 an attumpt to mamt nn the output of nctine hormone  Hy
perplasit of these remnnts can bedrevented by admmstration
of stll doves of 1odine (Marine)

There 1s 1n addition to the conditions mentioned a definite
tendency for the thyroid gland to under,o hypertrophy and
hyperplasia n response to inereised demands for its hormone
such as may occur with pregnancy at pl}l)_crt) and dunng the
winter This tendency 1s most definite 1n regions of endemic
soiter when a relatne 1odine deficiency may oceur at times of



2 PRACTICAL ASPECTS OF THYROID DISFASE

Iy pertrophy and Iy perplasin of the Thyrod

Relabwonship of the Thvrowd Gland {o Todine Since 10dine 15
an essential ingredient of the thyvroid hormone 1t 1s clear that
the thyroid requires 2 certam constant mimmal supph of 10dine
11t 15 to mauntam its output of active hormones  If ths supply
15 deficient as 1n regions of endemic goiter striking changes in
the thvrad tihe plice

'"’0;{/;6\«5;7 L0
: =

A
g

Fig 1 Normal thyroid

The first of these changes 1s a hypértroph) and h)"pe’Ephsm
of the entire gland (Figs 1 2 and 3) The stores’of colloid
are quickly exhausted and the low cubouj}xl cells imng the fol
licles become coldmnar and increase 1n size and nufnber The
entire gland becomes hyperplastic and enlarges the colloid
vamshes and the jodme conlent of the gland 1s dimimshed
Tlus 1s known as the hyperplasia ofsodine deficiency and repre
sents a normal compensatory /mechamism by which the thyrod



TASOLDCY O THE TIROID »

Compenisators hyvperplisin of the thyrod does not appar
to be mnitinted m the thyrowd ghind neelf but seems to be im
posed on the thyroid by the pitmtary glind - Thus compenea
tory hyperplaan of the thyrod cannot e ac complished when
the pitwtars gland has been femorved and conversely  the
admmstration of the thyrotropic hormone of the prtuttary
causes hyperplasia of the thyrod (P T Smthand T P Smith)
The rditionsliep of the pitwtars hormone to the hypertrophy
and haperphwin of the thyvrowd i Granes disense has been
suspreted hut not proved

Cortrogens

The forc,om, discussion summanzes the status of our hnowl
edge of the physioloy of the tihrod gland in 1932 when
Astwood 11t thns country and Purses and Hercus in New Zealnd
independently and l‘\}lll()\l sunultancousty rported the goitro-
renic cffect of the thivurc sdernatives  Prior to thig Machenzie
Mackenzie and McCollum had found that r'\pe/ac:'d diets in
duced goters in rats and Richter and Chisby hiad found phenyl
tlnouren to be portro cme in rate It lind long been hnown that
goter could be produced 1 rabnts by the admimstration of a
cnbbage diet hut small amounts ol 1odine abolishd this effect
as they dud the gotrogenie effect of the m,fpmws There
fore prior to 1912 1t was not hnown whether the tluocyanates
and cabbage directly affected the thyrod glang or whether they
acted imdirectly by interfening with the absorption of 10dine

Many years ago McCarnson concluded from studies myde n
Indin that some fictor other than wdine possibly bacterit
played a putn the dexelopment of enderic goiter  More re
cently Grednwald has reviewed the entire question of endenuc
gotter n its relation to 1odine and concluded that although
large amounts of 1odine 1y prevent goter 1odine deficiency
per_se 15 not its pnmary cause  He argued that if 1odine defi
ciency were the primary equse of goiter

1 Ccitrons 1n v luaks should hiave JowAuctabolic rates  (They dofot )

2 Goiters should contatn lessAo line than do normat glan Is not only ™r

#ram of Ui ue but per entire gland  (They do/not )



1 PHACTICAL ASIECTS OF THYRUID DISEASK

meresed metabolie activity  The adminustration of small
doses of 10dme will prevent this type of hyperplasin
Mechanism of Hyperplasta The stimulus producing hyper
troply and hyvperplasia of the thyroid gland 1s alw ays the stme
namely 1 demand for more thyroid hormone than the gland
cn produce  This may be the result of the mabihty of 1 nor
mal gland to produce sufficient hormone as n the presence of
an 1odine deficrency 1t may be the result of the destruction or
removal of so much of the thyroid glnd that the remamder
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Fig 3 Collod goter

X

cannot mamtan an adequate output of hormone or the defi
ctency 1n hormone may be a relrtive one caused by increased
demnands rather than by a dimimshed supply In any case 2
deficiency of «ctive thyroid hormone results in a compensatory
hypertrophy and hyperplasii of the thyroid and tlis compensa
tory hvperplasin can be prevented by the admmustration of
ndeauate amounts of 1odine
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Astwoad Bns v i admirablc summary of raeent develop
ments in our hnowled.c of tharoud physioloy He states that
the mode of action of the potroaens or antsthyrord drugs 15
hibition of the form wion of thvrod hormonde — Tlis Astwood
proved by observan, that (1) ammls heeame hypothyrowd

ANTERIOR
PITUITARY

YROID
Tl ULATING
s H’(A)RMONE HORMONE

= site of throuracil block which prevents formation
of thyrod hormone

Y - site of 1odine block which inhibits the discharge
of thyrord hormone
Fig t The relationshups of the pitwitary and thyrod (modidied from
\leans) A deficiency of crculating thyroid hormon Tates the paturt
aTy 10 increase its cuiput of thyro | simulating hoermone

during treatment  (2) thyroid feeding abolished the goitrogenic
effect (3) hypophysectomy abolished the effcct of the gortrogen
and (1) the drugs did not modify the calongenic effect of thyrord
hormone



6 PRACTICAL ASPECTS OF THYROID DISEASC

3 It should be possible

a toproducegoiter mamnial by placing them onodine frccdle(s (It
15 po sit le only onertain diets )
to proy ent goter bythe addition tosuch diets of such mall @mounts
ofodine as are found m ordinary foods  (Itrsnotfos ible to pres ent
the doyelopment of gorter on certain diets unles. much more wdine1s
added than s present 1 an ordinary nongoitrogenic diet

The evidence that there 15 1 deficiency in the 10dme intake 1n
gotrous regions 1» not clear as there 1» much vanation m the
wdine content of vegetables from the same sotl at the same
time  Greenwald concludes that the beneficil effects of 1odine
such as they are appcar to be the result not/4f making good 2
deficiency but of 1 pharmcodynamic action of 1odides

In all probabibity there 1s much truth n these assertions that
endenue gorter 15 not due entirely to a deficiency of odine We
know thit certun of the sulfonamides methyl eyamite tho
ovanates and the thiourea dernvatives as well as eabbage and
rape seed diets will produce goiter  In most cnses 1odine gnen
m large imounts will dimimsh or abolish the goitrogenic effect
of these agents It 15 therefore reasonable to supppse that there
are goutrogenie agents whose effect can be nedtralized xhen
suflicient 10dine 1s o1ven but wluch cnuse the deyelopment of
gotter when the mtake of 1odme 15 Jow

It has not ns yet been established with certamty whether the
mode of action of all of the known goitrogens 1s the same  For
example the goitrogeme effect of eabbage can be abolished by
the addition of relatively nunute doses of jodine  Simlarly
the thiocyanate goiter m rats has been shown by Rawson ef al
to take up 87 per cent of 1 tracer dose of radionctive 1odine
whereas only 10 per cent 1s tihen up by the thwouracil goiter
Some bilieve that these differences indicate that the mode of
action of the drugs 15 different It 1s possible however ns
suggested by Astwood that the apparent dilference may be onc
only of degree the gortrogens that require an rodine defictency
being qualtatively simlar but quantitatively Iow in mherent
potency  Thus added iodine would abolish the gottrogenc
effect of mimmal doses of thiouracil just as it does the goitro
ot nuc effect of cabbage

=
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In rilro expanmants with theod slices indicate that nesther
the sulfor imdes nor the thioure ydervatives inluint the uptahe
and conctntrntion of 1odine by thveod teste althoudi these
compounds inhibat the incorporation of the wdine mto duodo-
tyroune or thvroun  In eddro rodio-iodine exdinas rapidly
with the normal odine i duodotyeosme  This iy cxplan
<omc of the climeal obsenations made wath ridsoexdine which
are ncon istent with other taboratory findings  Turther in
consistancs may be expluned on the basis of the formation
of thyroxtn in tis ues other than the thyrord (Morton)

Thioureil acts by preventing fhe completion of physolo,t
cally aetive hormones and docs not<ffect prformed hormone
m Alie thyrord glind or 0 the blood and tissues  Rawson ef
al belinve that when thouraeil 1s given to a patient who has not
had tdine and has hittle stored hormone  the curve of responsc
1sthe dec iy cunve  of thyroxin and represents the consumption
of the hormonc wlich was m the thyrod ghnd and in arcuhy
tion when admimstration of the drug was bugun The normal
thyrod glnd umhulhjnull,_h hormone, to mantan a normal
rte of scerction for thirty three to fifty €1vys provided no more
hormone 15 biin, made  Tn hyperplastic glnds the amount
of stored hormone 1s less and 1 hirge collosd gosters st may be
considi rbly more  When the synthests of thyroid hormone 1y
bloched the stored hormone 1 the thyrord gland conlinues to
be delivered until all of 1t s been utiized  After the gland
has been umptied of 1ts active thyroglobulin the basal meta
bolie rate of oxy,.cn consumption by the penipheral cells falls
Cither the low metabolism per se or the loss of the intubitin,,
effect of the thyrod hormone upon the pitmitary results 1a an
nereased eliboration of the thyrod stimulating hormone of the
pitustary winch in turn causes thyrod hyperplasia

Astwood states that several factors mny explain the infre
quency of gross thyroid enlargement i patieats with Graves
disease who liave been treated with thiouracil  First the dose
used clinically 1s much lower on a basts of body weight than that
required to induce myxedem or cretmism 1 ammalsy and 1s
considerably lower than that required to mduce a maximal




8 PRACTICAL ASPECTS OF THYROID DISCASF

Subscquent studics mdicaite that as soon as tre itment with
wequate doses of one of the tlioure v derty wlives 15 started no
new thyrod hormong is produced  Lhe byputrophy ind hyvper
plasia of the thyraid e compensatory m nature and are un
posed on the thyrowd not dircetly by the antithyrod drug but
widirectly by stimulation of the puwtary Thus 1t 1s 2 defl
aency of circulating thyroid hormone wliuch stimulates the
pitwtary which n turn 1nposes on the thyrod 1ts compensa
tory hyperplasia (Fig 4)

When 1odine 15 gnven to an ammnl under treatment with
thiourea there 15 only a slight mnbition of the compensatory
enlargement of the thyroid but the concentration of 10dine 1n
the thyroid may nise sharply 1n a matter of a few minutes  For
example a single dose of potassium 1odide after ten days of
thiouraci! feedin, cquscd a veturn of the 1odine content of the
thyroid to one half of normal But the 10dine which 1s accu
mulated 1 a thiouraci! treated glind must enter hittle 1f any
tnto the synthesis of the thyroid hormone and appears to reman
unattached’to protem 1s1t1s 96 7 per cent4iater soluble Tins
accumulation of 1odine by fully inhubited glands without appre
ciable influence on the synthesis of the thyroid hormone imphes
that therc 1s a mechanism dstinct from the jodinatiorof proten
that pertts the nccumulatiomrand storage of 1odme It as thus
function that appears to be paralyzed by the admimistration of
potassium cyanate (Astwood)

Astwood 1n speculating on the chemistry imolved m the
formation of thyroun assumes that rdide and tyrosine enter
mto1ts formation  Iodide must be'oxidized before 1t can umte
with tyrosine to form duodotyrosine which must then be sub
Jected to 1 second ovidation 1n order that t\»ufduodotyrosmc
molecules may couple through an ether linhnge o form thyroxin

Free tyrosine 1s not nvolved 1n these renctions but rather
tyrosine residues of a protern When these are converted to
thyroxin residues  thyroglobulin results  Thiouraeyl does not
iterfere with the mechamsm winch permitsdhe thyroid gland
1o accumulate 10dme but blocksihe formation of active thyroid
hormone (Astwood)
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enlargement of the thvroid glind It 1s possible that the
clinical dosage especially the mauntenance dose corresponds
more closcly to the low dosage required toinduce & partial falure
of thyroid hormonc synthesis than to the dosage levels needed
for total mhibition and the production of the more strihing
compens itory enbirgements of the thyroid gland

The second possible explanation 1s that the thyroid gland
Graves disease may be alrendy under the mfluence of nearly
maximal pituitary stimulatien and hence eannot respond further
to the added stimulus of mhubition of the production of thyroid
hormone
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Clapler 2
TATHOTOGY OF ENDEMIC € OITER

Ua fication

" The el ifieation of the common patholoni conditions of the
vrod gland adopted by th Aminean Socnets for the Study
of Gouter 15 a8 follows
IsfTuse grater with hyperthyros tnm
without hyperthyre 1 m
with hyperthyreid m
without hyperthyrm ! m

N wdular gorter

In tlus chswfication diffase pomter wath hisperths roudisen s
nodubar goute e with by pe ety rordiam correspond respectively to
Genes diease and toue adenom Diffuse goter without
by rths rowdwsm and nodular gouter withont hyperthyrodism
represcnt different mamfestations of endom goiter

Thus classification 1 simpke but 15 not cntirly satisfac tory

00 tnuch emphasis 1s pliced on the presence or alsones of
tiodules 1n the thyraid o question that often cannot br decided
by hinieal cxamunation of the patient (see Chipter 3 More
over the presunice or abwe nee of nodules in the thyrod does not
determine whether the disease from which the patient suffirs
13 Graves dise 1se or whether the hype ethyroidism 15 second ary
to adenomas mn the thyrotd

Lahey has attempted to solyve tlus difficulty by divading pa
tients with hype rthyrowdism nto two categones  The first he
erlls primary hyperthyroihsm  and w this category he plices
all patients who have Graves disense regardless of whether or
not nodules are present in the thyrod  The second group he
calls sccondary hyperthyroidism  becnuse the b perthyroidism
1s secondary to adenomatous change 1n an old endenue goiter

Tlus elassification s valuable beenuse st distingmshes chimeally

2 13
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nodule and which from the chimeal standpoint appears to have
qualities of neoplasit which establish it as a possible tumor of
the thyroid rathier than as an myvolutionary nodule

The term multinoduhie goitcr with or wathout hyperthy
roidism will be apphied to potters which ke two or more nod
ales and wlich i general are the end results of involutionin
changes imtinted by the stimulus which produces endemie goiter

The Growth and Desclopment of I ndemic Coiters

The pertods of the greatest phvaoloae demands on the
thvrod are durin, adolescence and dunin,, pregnancy At these

Fig » Children of one faruly all having diffuse enlargzements of the thyroid

times endemic goiters frequently appeir or enlarge  In therr
earliest stages these notters may be hyperphistic but as hyper
tropliy proceeds as adequale wdine intake 18 restored or as
physiologte demands are lessened the land 15 able once more
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between the patients who are thought to have Graves disense
and those whose hyperthyroidism 15 the result of autonomous
activity of an ndenoma or wdenomas occurring m 2 cndemic
ooiter  But the tcrmemology 15 unsatisfactory because secondary
hyperthyvroidism 15 hhely to be confused with recurrent hyper
thyroidism  In addition to this the terminology has not heen
accepted widely and hence requires cxplanation

Another term for Graves disease 15 exophthalmic goiter A
patient may have typical Graves disease wath a diffuse hyper
plasin of the thyroid and all the classic symptoms except
exophthalmos  Are we justified in calling this disease exoph
thalmic goiter when there 1s no exophthalmos?  Althou h 1t 15
not desirable to base termunology on the name of the mdividual
who first described the disease 1t seems that in the case of
Graves disease this 1s the lesser of two evils  If a patient has
hyperthyroidisim with a diffuse goiter wlhich contams one small
adenoma even if she has exophthalmos and a diffuse enlarge
ment and hyperplasia of the entire parenchvma of the thyrod
the presence of the adenoma makes 1t difficult to call this 2
diffuse gorter Yt we would hke to classify this disease where
1t belon,s under the chmical heading of diffuse joiter or Graves
diseast

Because of these difficulties 1n terminology I am forced to fall
back upon the term Graves disease to describe the type of
hyperthyvroidism which bears no relatsonship to endemic goiter
and 1 which the entire parcnchyma of the thyroid 1s mvolved
1n the overproduction of tryroid hormone

The nomenclature that will be used to describe the common
disorders of the thyroid 1s

Daffuse goiter without hyperthyroidism
Nodular gorter without hyperthyroidism
Graves disease

Nodular goiter with hyperthyroidism

In addition the term discrete adenoma will be used to
describe a clinicyl not a pathologic entity n which there 1s an
adenoma which appears to be more than a simple imvolutionary
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nodule and which from the climenl standpoint appenrs to hnve
qualities of neoplasit wlieh establish it as a possible tumor of
the thyrowd mthier than ns an ialution iy nodule

The term  multinodulir goiter with or without hype rthy
roudism  will be apphed to porters wlieh hnve two or more nod
ules and which i goneral are the and results of involutionars
chanaesmbited by the stimalus which produces endemie gorter

1he Crowth and Dosclopment of Tadenmic Corters

The penods of the .reatest phy wloac demands on the
thnvrowd are during adoleseence and durning pregnaney At these

Fi» 5 Children of one farily all havingz diffu e enlargements of the thyrod

tmes cademic poiters frequently appear or enlarge  In their
earhest stages these .oiters may be hyperplistic but s hyper
trophy proceuds as aduquate rodine intake 15 restored or as
physiologic demands ire lessened the gland 15 able once more
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to satisfy the bodvs requirements for thyrod hormone and
imvolution of the hyperplistic glind takes place  The follicles
agun become filled with pink stumng collold and the 10dine
content of the thyroid rises  But although compensation 1s
restored the Jland 15 no longer normal in size or i histologe
structure  Instead 1t 1s diffusely enlarged the follicles have 1n
creased n size and their cells tend to be flattened  Thus 1s the
diffuse goiter without hyperthvroidism so commonly seen 1n
adolescent chldren 1n regions of endemic gorter (Fig 5)

Fig 6 Multinodular goiter the result of longstanding endenuc gotter Note
the multiple adenomas in different stages of differentiation

Although the thyrotd gland 1s capable of undergotng repeated
cycles of hyperphsin and mvolution m response to repeated
episodes of 1odine deficiency each cycle produces further
changes in the microscopic appearance of the thyrod and with
each cycle the glnd tends to undergo a further change
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Lar,e diffuse poters rarddy are seen beewse with ropoated
cyeles of hyperphy o and imvolution the ghind beoans to et
wregulady and dovelops mnvolutiwnary nodules Ranholl »
studies (1929) Trve shown that this 3 the result of decneration
of certan aruas with vegeneration takin,, phiec sunnitaneousiy
n neihborim, parts of the glnd - Inadeqguiey of blood <upply
may play a part i the formation of these deaametine wlnds
of tssue but ho matter wint the etivlogy 15 as fime proses
Lirge diffuse gotters beeome nodular and aircumsc nibed ade
nomas mny devdlop (Fig 6)

Wegeln s necropsy studies (1926) conducted sn a reaon of
endemic gaiter (Switzeriand) show this trinsition from daffuse
to nodulir goter a3 nge dvances  Neardy afl the thyrods
examuned 1n this series wire gotrous  In the jyoun.er ae
wroups 100 per cent of the goitrous ghinds were of the diffuse
tpe At wanced U wadence of nodates roce steadily
until 1n the oldest n_¢ groups 100 por cent of the glinds were
nodular (Fig 7)

It 35 thus cloar that the socalicd multinodular goiter 1s 1
result of a phivstologie eompensatory process imbinted by a Lo
trogen or by wxhine defiacney  The same type of sy olutionary
process often occurs in Jongstanding Grives disease and results
s the transformation of the original diffuse garter to the nodular
tvpe  The neoplistic tendencus assocrited with advancing
age m 1y play a part in the dey elopment of nodules or adenomns
but untihe adenomas efsewhere adcnomns of the ttvrad are
more physiologic than neoplastic and thair tendency to become
carcinotmatous 18 accordingly much less

The Discrete Adenoma

There 15 another type of adenoma tint may appear n the
thyrod wiuch hns more nghly devcloped neoplistic quablies
than the mvolutionary nodules of a multmodular goter  Thus
type of tumor has been described as o fetal adenoma and
has been implied that 1t onginates as a fetal rest  The name

fetal adunoma 13 a fustologic term implyin,, an extremely
hyperplastic type of cellular arrangement sumlar to that seen
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n the thyrord of & fetus  [hus tenn 1s unsabisfactory because
from the clime 1l standpomt a solitary or discrete adenomn may
show well-differentiated  collod filled follicles or any 1nter-
mednte stage of diffcrentiation down to the true fetal type A
more sxtisfactory nd descriptive term for tlus type of tumor 1s

discrete adenomn  (Lahey)
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Fig 7 Chart shaws the merdence of various types of goiter found m autop-
siesn Swtzerland  Note of nodular gotter m the older

age groups  Adapted from Wegehn by A Graham (Courtesy of Oluo
State Medical Journal )

The discrete adenoma 1s a well differentiated and sometimes
a solitary tumor of a different consistency from the rest of the
thivroid  Histologically 1t may be hyperplastic or 1 collowd
phase  On gross pathologic examimation 1t may be the only
adenoma m an othurwise normal thyroid (rare) 1t mny be a
sohitary tumor 1n a colloid goiter or 1t may be the only well
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differentiated adenomn in a multiple adenomatous goiter  The
discrete adenomn 15 a chmeal not a pathologe entity It
implies meeddy that there 13 a diserete tumor well eircumsernibed
from the rematnder of the glind thus su.~eshin., a neoplhistic
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Fiz 8 Solitary discrete adenoma of the thyroid 1ndistingm hable el
ally from an early carcnoma  (Ned on Loos Leaf Surgery Vol 2 Cour
tesy of Thomas Nelson an | Sons )

ongin rather than a purcly physiologic origin  The chief 1m
portance of this type of adenoma is that from the elincal stand
pont 1t cannot be diffrentiated with certanty from an early
carcmoma (I, 8)
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m the thyrod of a fetus This term 18 unsatisfactory because

frora the chmical standpoint a solitary or discrete adenoma may

show well differentiated collowd filled follicles or any 1nter

mediate stage of diffcrentiation down to the true fetal type A

more satisfactory and descriptive term for this type of tumor 1s
discrete adenoma  (Lahey)
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Tsg 7 Chart shows the 1ndence of various types of gorter found 1n autop
sies i ote of nodular gotter in the older
agc groups  Adapted from Wegeln by A Craham (Courtesy of Ohio
State Medical Journal )

The discrete ad: 18 a well d 1ated and sometimes
a solitary tumor of a dufferent consistency from the rest of the
thyrod  Ihstologically 3t may be hyperplastic or 1n collord
phasc  On gross pathologic exarmnation 1t may be the only
adenoma 1n an otherwise normal thyroid (rare) 1t may be a
solitary tumor 1 a collod goiter or 1t may be the only well
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differentiated adenom « 1n o muluple adenomatous goter  The
discrete adenoma s n climeal not a puliologic entiy It
ymphes mereds that theee 1s a diserete tumor well eircum crihed
from the remandcr of the gland thus <u_gestin. o neoplistic

kg 8 Solitary duscrete adenoma of the thyroud indistingmshable elimce
ally from an early carcinoma  (Nelson Loose Leaf Surzery Vol 2 Cour
tesy of Thomas Nels m and Sons )

ongin rather than a purely physielogic ongin  The cluef 1m
portance of this type of adenoma 1s that from the climeal stand
pont 1t cnnot be differentiated with certunty from an carlv
caranoma (Fi,, 8)
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THE PREYVINTION AND TREATMENT O ENDFMIC
COITFR

The chief value of 1dine 1s i the prc\/cnlmn rather than in
the treatment of endemic gorter  Todine has been uvsed suc
cesslully (1) to prevent the development of goiter in cluldren (2)
to prevent the development of goiter n pregnaney mm both
mother and clnld and (3) n the treatment of adolescent goiter

In certun parts of the country such as in the reqion of the
Great Lakes the hills of West Virgima parts of Pennsylvama
and on the northwest Pafic const endamie gotter 1s prevalent
Here the 10dine content of water and the 1odine intahe of the
average person re low  Althou,h the 1odine nthe may be
sufficient for ordinary ruoquirernents 1t may i certamn mndy
viduals or 1n the presence of unknown goitrogens fl below
the level of physiologic necessity for the muntenance of a
normal thyroud A compcnsatory hypurplasin of the thhrod
then ensues (Fig 9} It s estimafed that the normal thvrod
olnd requires approumately 0 22ing 10dine druly (Else)

Althongh substquent imvolution to the colloid phase occurs
these changes produce permanent alterations of thyvrod struc
ture !y the foundation for endemic goiter and may result in
the development of adinomas wath therr attendant complca
tions of hyperthvroidism  growth to deforming size and de
relopment of carcinoma

Inrecent years the widespread use of eanned and frozen foods
shipped from alf over the country probably has helped to dimin
1sh the rnaidence of goiter i endemic areas partly by effecting

a change in diets that may have contaned goitrogens and partly
by affording more 10dine

1
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Todine Deficiency 1 Pregnancy

The appearance of or enlargement of a goiter at the time of
pregnancy 1s commonly observed m pitients m regions where
goiter 15 prevalent  The basal mehb?hc rate 1 pregnancy
may be ncreased 1o as much as plus?30 per cent For this
reason every preynant woman who lives 1n regions where en
demie gorter 1s prevalent should recene prophylactic man
tenance doses of 1odine

T o A Pt B
SEERA S ST NN
Fig 9 Marked hyperplasia of thyroid 1n a sixteen year old girl from Nia,
araFalls Now York Thyroidectomy at age of 12 followed by recurrence No
hyperthyroidism at any time  Basal metabolic rate minus 10 per cent Goy
ter agamnrecurred after d bud
of1odin and desiccated thyroid  (Courtesy of Ohio State Medical Journal )

Jody ed salt m the carly years of its use fell into some dis
e pute because of the relatively enormous physiologie quantities
of 10dime 1t cont uned as 1t was thought that 1n some nstances
these large dosts of 1odine had mduced hyperthyrowdism n
previously mactive adenomas  But at the present time the
common brands of 16dized salt contain only 1 part per 10 000
of potassium 1odide (pditorl J A M A) representing 75 to 80
parts of 10dine for ech 1000 000 parts of salt and the daily
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ntake of 1dine by a person who lives m a rezion of endenuc
gouter and uses odized salt 18 no grenter than that of a person
who Ines by the sea and uses umodized salt

1 prophylictie doses of sodine arc to be presenbed admings
tration of a 2a?per cunt solution of polussium ‘odide i doses
of 1/mimm once 4 week 15 a practical method  If tablet form
1s preferred one tablet contuming 10 mg of 1odine may be tahen
once a weeh By supplving the physiologie demands of preg
nancy not only 1s goiter in the mother prevented but congenital
gotter and cretimsm 1n the cluld may be vvorded

Iodine Deficieney in Puberty and Adolescenee (*Adoles-
cent Carter *)

At puberty the thvroil enlarges becomes more vascular
and 1f any 10dine deficikney exsts the glnd nny undergo
rapid hypertrophy and hyperplasia  In the presence of such
an 10dine deficiency the supcnior thyrod arterics mny pulsate
forably and occasionally cascs have been observed n wluch
the giand becomes so vascular that a brust can be detected 1n
spite of the fact that the basal metabolic rate 18 normal and
there 15 no climieal evidence of hypertinroidism  The mvolu
tion of such a gland to the collord phase results in the formation
of the typical adolescent goiter These changes can be pre
vented by the admuinistration of 1odine m the same form and
doses s those prescnibed for 1odine dcﬁgenc; durin,, pregnancy

Adolescent gorter often can be pretented but once estab
Dished cnn rarely be cuted by medical treatment A gradual
diminution 1n the size of the glind may be noted f the changes
have been present for a reltively short time and if the pattent
11n the early teens  Adequate doses of 10line, should be
supplemented by desiccaledfhyroid in doses up to 14 gran daly
when the basal metabolic rate 18 normal or in quantities sufficient
to correct any hypometaboltsm thit may be present  Desic
cated thyrow supplies the hormone to the body and produces
physiologic rest of the thyroid glind  In older children and 1n
adults little or no regression can be expected and the most that
can be anticipated 15 prey ention of further enlargement There
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15 no 1e1son however to consider the surgicil removal of 1
dsffuse coiter 1 n adoluscent unless 1t 1s extramedy Iarge md
1ts remoy Al 15 desired for cosmetic reasons  Gorters that may
be consprcuous 1n clildren arc notfcadily noticeble Inter when
subcut weous fat 1s deposited 1n the neck  Even when the gland
does not change 1 size the ultimnte cosmetic effect usually 1s
s00d

N s :%\\ _ 1 f N
N R e

Fig 10 Large multinodular gorter  Gradual enlargement sice childhood
Fig 11 Same patient as shown n Fig 10 shortly after thyroidcctomy

Multinodular Goiter

In areas of endemic goiter the diffuse enlargement of the
thyroid that occurs 1n adolescence almost imvanably becomes
nodular if the patient lves long enough  The scrious comphien
trons of nedular goter are (1) hyperthyrowdism  (2) intra
thoracic growth (3) growth to excessive size (Figs 10 and 11)
and (1) the development of malignant tumors Ilyperthy
rodism aside from that seen m true Graves disease 18 asso
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aated with an adenomtous type of glind  Almost all {argv
st are/iodule Practicalls afl 4otrathoracic goiters ary
ad&honrs which have grown downwagd into the thorax  Valy
nant tumors of the thyroid are sev (‘ll{llllcs S CONUNON 1N regions
of endemic gorter as 1n nongoitrous arens

The remoral of all nodular goiters would be impracticnl  In
the first place the mcidence of adenomntous goiter 15 extremely
hih and i some regions the majonty of the population may
he affected In the second plice the tvpe of adenomntosis
which 1s present in these cases appuars as Ranhoff s studies
(1930) have indieated to be 2 physiolo.ac process of degenera
tion and regeneration that imvolves the entire ghind <o that
even aftur a sub total thvrodectomy his been performed a
certun amount of adenomatous tissue remuns  \nd l’nll)
expenience has shown that mabgnant change 15 2 relatively rire
finding 1n multinodular goiters  Hyperthvroidism  moreover
can be treated safely after 1t has appeared and a substernal
goiter can lihowise be removed with safety after its symptoms
hring the patient to the physioan  In multinedular goiter
therefore proph)hchc’lh) roidectomy need not be recommended
unless the land 15 large enough to be of coxmetic importance or
unless 1t contauns discrete adenomas suggesting the possibility
of cancer

The indications for thyrodectomy 1n 1 pqzmt with a mult:
nodulir goiter gre (1) enlargement of wn adefioma (2) deyelop
ment of hypérthyrodism  (3) pres's/ure symptoms denotin,
gronth ntrathoracie extension or tracheal compression and
(4) costhetic reasons  The removal of a large goiter 13 also n
dicated m the presence of sy mptoms such as fatiue palpitation
and dyspnea which are perhaps the result of a combination of
psychic and mechanical factors as well as of the presence of a
large vascular bed which may place stram on the myocardium
(Fig 12)

Discrete Adenoma

A different problem 1s presented by the finding of a firm
crrcumscribed discrete adenoma  Even if there 1s no evidence
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of hyperthyroidism even if the adenomn s of relatively small
size and regardless of whether or not the tumor 1s enlarging
its rexforal should be adyised

The diserete ndenomn has certan chimeal and pathologic
qualities of ncoplistic growth which render 1ts management
different problem from that of the multinodulir goiter It 1s

> =

Fig 12 Large colloid adenoma of the thyroid

m tlus type of tumor that mahgnant change 1» more commonly
seen At least o per cent of such adenomas are found by the
pnthologist to be mahgnant desprte the fact that the diagnosis
1s not suspected beforc operation  For this reason I belicve
that discrete adenomas should be remosed not because of the
possibilty of the tumors becoming mahgnant later but be
cause the tumor may be malignant at the time 1t 1s-first secn
The follow ing cnse report illustrates this pomnt
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The paicnt wa amarn d woman aged 1. [ yamimation shiwe 1asmall
diserte adenoma of the thyrml  Thyrodectomy was alvied Tut the
patient refuse 1¢peratim

Three y arslater he return <4 comp luning of enlargument of the thyrod
and of pam in th | ft @ of the neck radiating upward behund the ear
Exanunation showcd a larpc hard fixed corainoma of the thyrosd

Complite rumosal of the tmor was impassil e Roentgenoth rapy was
gtven and temys rary improsement fullowed but the tumor recurred  The
patient died as a result of mwuolo{ the trachea by the tumor

Fig 13 Calufi d adenoma of the thyroid

Caletfied Adenomas  Occasionally caleium 15 deposited m
adenomns of the thyroid so that the entire tumor becomes as
hard as a stone Caleified adenomas usually are harder than
carcinomas or influnmatory lestons of the thyrod and can be
chagnosed chimcally on the basis of their hardness A roent
genogram confirms the diagnosis (F1, 13) The etiology of the
caleification 1> not known  Possibly 1t 15 the end result of a
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hemorrhage into an adenoma  Caleified adenomas do not
cnlarge and usunlly do not cause symptoms 1 have seen one
piient howerer who had a persistent irrtative cough which
was reheved by removal of a caleified adenoma

If the calaified ad gnes nolymp and 13 of na cos
metic imprcrtance 1t can be assumed that 1t 1s quiescent and
without fimeal consequence Oaly once have I seen carcinoma
1n the same gland with a caleified adenoma  There 15 no reason
however why tlis assomation cannot occur as one adenomt
may be caloified and another in the same gland malignant
Hence the presence of caleification does not rule out carcinoma
any more than does the presence of hyperthyroidism  The
calafication merely affords an acceptable explanition of the
hardness of certain tumors m wluch caranomas would otherwise
have to be considered  Papillary adenomns or low grade papil
lary careinomas may contan small areas of ealefiention

Hemorrhage mto an Adenoma

Acute Lemorrhage may occur 1nto an adenoma of the thyroid
The symptoms are pamn and sudden swelling of the nechk  The
paun usunlly persists for several days then subsides and the
swelling gradually resolves as the blood 1s absorbed  If the
residual tumor 18 not of sullicient size to be of cosmetic 1nport
ance nd 1f the pam has subsided 1n a few days 1t 15 not neces
sary to remove the adenoma The sweling associated with
hemorrhage 1nto an adenoma 1s more localized than that seen
1 most cases of subacute thhroihtzs and the onset usunlly 1s
more sudden

Recurrent Adenomas

Since 1t 1s impractical to perform a total ablwtion of the
thyroid for adenomatous goiter and since multinodular gorters
may mmolve almost the whole gland 1t 1s not surprising that
adenomatous goters recur occasionally  The scar tissue of the
first operation often prevents the recurrent ndenoy'\ from grow
ing forward into the neck and tends to drive st bachward bcund
the trachen The adenoma expanding within 4 dense melastic
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capsule of scar tissue often fedks ns hard“hs a circinomn and
it mny compress the tracher and canee sovere symptowns of
respicttory”obstruction (ki 11}

Somctimes the recurrant perve 13 found tugh on the [ieral
or even on the arfle nor surface of such tumors and may b n
ured unless 1he greatest care 13 used 1n the dissection

Fig 1t Recurrent no lular gotter without hypurthyroidi m - Symptoms of
tracheal compression

It 15 unwise to ranove’a small symptomless goiter recurning
years after the removal of an adenomatons gotter  In these
cascs there s littledanger of earcinoma and considerable danger
of myurm,, thedecurrent nerve or of damaging the parfthyrods
and causing tetany - Only if the recurrent nodule 1s enlarging
Lausin, symptoms or 1s large enough to be of cosmetic mport

ance 1s 1t desirable to remove such adenomas  Only twice have
3
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I found carcinomas m recurrent goiters and in each case the
diagnosis was obvious
Cretimism and Childhood Ifypothyroidism

True cretimsm 1s a rare condition 1n this country but text
books have made everyone fammliar with the elinical picture

- s L

Fig 1o Cretin ((ourtesy of Dr F Perry McCullagh)

of the mentally and physically retarded pot bellied bi, tongued
cretin (Fi, 1a)

Cretinism may be difficult to differentiate from mongohsm
although the appearance of the mongol usually 1s typical 1s
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recognizable at burth and 1s sufficient i dself to estabhsh the
diagnosis

Older mongols tend 1o b active wherets crotins are more
often innctive  Looseness of the joints suggests mongolism
but both mongols and eretins m1y hove delayed union of the
epiphyses  The tongue may appear to be Iarge i both entins
and mongols  The shin of the crelin 1s conrse and myvedemat
ous s compared to the fine shin of the mongol  If the blood
cholesterol 1s Ingh eretinisin 13 sugpested

Often 1t 1s impassible to establish a dufimte chmeal dingnosis
and when tius 1s the crse an empinie trat of thyrod fieding
should be gven I eretinism 13 recomized mn the first vear
or two of Lfe and if adequate therapy 1s mven satisfactory
devdlopment may occur But the longer the treatment 1s
delnyed the less response 15 obtuned n respeet to correction
of the mental retardition  Veans gnes the following table
for United States Pharmacopert thyrod dosage for the treat
ment of crebimsm

210 4 monthy 3o gramn daly

410 8 months L gram datly

8 to 12 months 310 gram daily

2 to 14 months 2¢ 10 34 grain daly
2to 1years 14 to 114 grams daldy
1to 12 years 1 to 3 grams daily

Cinldhood hypothyroidism (Fig 16) must be differentiated
from pitmtary dverisias chondrodystrophvy  mental retarda
tion as well 2s from dwarfism secondary to 1nfectious or nutri
tional disorders  Often a therapeutic trin] of desiccated thyrod
15 the best way of dilferentinting these conditions

The presenting symptom of hypothyroidism 1n children fre
quently 13 mental retardation and failure of the child to do well
m school The hasal metabohc rate 1 not a satsfactory
diagnostic criterion 1 cinldren  Of more climenl sigmificance
18 shortness of stature the presence of retarded dentition and
delayed epiphyseal development Since illnesses may cause
epiphyseal retardation a sheletal age which 15 retarded less
than two years s of hitle sigmificance (McCullagh)
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I found carcinotnis an recurrent goiters and in each case the
diagnosis was obyious

Cretiusm and Childhood Hy pothyrotdism

True cretrmsm 15 a rare condition 1n this country but text
books have mnde everyone fumhar with the climeal picture

Fig 1o Cretin (Courtesy of Dr I Perry McCullagh)

of the mentally and phystently retarded pot bellied ig tongued

cretin (1g 15)
Cretimism may be difficult to differentiate from mongolism

although the appearance of the mongol usually 1s typcal 1s
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willy  Growth and shdual desdopment of patients with
culdhood hypothyrowdism m s progress Zatisfactonly m re
sponse to treitment but cretinsm i rqnl\/rc(u,,nncd m time
for treatment to compensale for the mentalketirdation Trans
plantation of thyraid tssue his not boen dfectone

The accompanving chart shows m outhine form the rdation
of the various types of goiler to one another and to a deficieney
of todime

NORMAL
THYROID
OIFFUSE GOER
witn «lopss ot wme [ NODULAR GOITER
- " with o
PERTHYRODISM
(Groves Dusease) o Lt
& Lo
DIFFUSE GOTER NCOULAR GOTER
goteg o wihout Japse of e w thout
getcancy of | HYPERTHYROISM| HYPERTHYROIDISM
dre (E demc Goder)

CARCINOMA
‘The evolution and interrelationship of v arious types of goiter
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The level of blood cholesterol usunlly 15 ngh n childhood
hypothyroidism  Levels of less than 300 ‘mg per 100 cc are
not constdered st mfteant A normnl cholesterol leyel does not
exclude hypothyvroidism  although this finding 1s rare

The determination of the blood 10dine lexel 15 of hitle or no
value 1 the dingnosis of hypothyrowism The protein bound
blood 10dine¢ however usually 1s low and 1ts measurement may

Fig 16 C goiter and chuldl dim Patieat 1s
brother of girl whose thyroid 15 shown 1n ng 6 Theloy s thyroud showed
collond gorter and exhau tion atrophy

be of value if accurate dcternunitions are mnde and il the
patient has been taking no sodine

Dail\ doses of from 1 to 3 grains of US P desiceated thyrod
are necessary to correct childhood hypothyroidism  The dose
should be adjusted 1n accordance with the chintcal response of
the patient and the level of the blood cholesterol It 13 usually
well to begin with small doses wlich may be increased grad
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INTRATHORACIC COITER

Ineidence

Although many large gotess dip boneath the elavaeles for a
short distance true ntmthoraeie gaiters with extension down
ward as far s the arch of the aort1 arc rdandy rare Ina
series of 11800 thyroudcetomies performed at the Clevetand
Chinic Hospital there werc only nmcty seven ¢ases m wineh
the goiter descended 1o, the arch of the norta or below at an
madence of less than 17per cont

Pathology

It 1s 2 safe rule to consider Al itrathorae Loiters to be
adenom1s onginatng m normally situated thyrod glands Al
large mtrathoracc poiturs are adcnomitous  In no mstancee
1n this series did a diffuse goiter descund to the awch of the aorta
In all cases the adenomas hird therr onmn in normally situated
thyrord glands -

Intrathoracic goiter 15 1 disease of the mddle and latter
span/of Ife the wverage nge of the patients in this seres being
fifty ‘three vears The youngest paticnt was thirty two years
of age and 1n only 7 per cent of the cases were the patients under
forty vears of nge Since only adcnomatous goiters become
intrathoracic 1t 1s not surprising, 1o find the incaidence of ntra
thoracic goiter lughest 1n the older nge groups i wluch adenomas
are more common

Etrology
There 1s hittle doubt that the musculiture of the neck plays
a large part in directing the growth of an adenomatous goiter

Intrathoracic gorters s compared with other forms of endemic
32
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or swallowing tends to hift the ln\ur’fnlf of the dumbbell out
of the thorax and through the contracted outlet crusing further
présute  Flexsnz of the nech on the other hand [orces the
eurvieal enlirpement downward through the niad outlet and
agun ncreases Ahe pressure svinptoms  Hence 1 1s common
for patients with mtrathorncic gotter to complun that fleving

Fig 17 Dumibell type of intrettoracic goiter compressmg trachea at
thoracic il t

or extending the nech asn bmdmg/l'nm';rd or 1 l)mg’(l-\t
on the bach produces an unpleasant sens ition of choking

A second type of itrathoracic goiter which may produce
obstruction of respiration 1s a relatnely small adenoma located
at the level of the thoracic outlet Tt 1s situated esther directly
anterior to the trachea compressing 1t bichward agamst the
vertebral column or direetly belund the tracher ind compress
mg 1t forward agawst the sternum  The trachea may be con
siderably angulated and distorted by reltively small adenomas
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goiter are relatively more common 1n nitn than 1 women
They are also more commonly seen 1n stochy “short neched
indn rduals m whom the prethyrord muscles are well de eloped
The pressure from these muscles tends to prevent the outward
expansion of the goiter n the nech and gradually forces the
adenoma downward into the supertor mediastmum  Iere for
2 time the adenom< may be freels movable rsing with degluti
tion or with strumng nd descending agam into the thorax
As the adenomn enlarges 1t delts ers from its 1ntrathoracic pos
tion with less ease but st1ll retuns ats attachment to the thyrord
Fmally 1t becomes imprisoned 1n the thorax and continues to
expand downward and Iaterally  The narrow thoracie outlet
prevents 1ts emergence 1nto the nech

Symptoms

Patients with intrathoracic gorters m1y be divided according
to symptoms nto three groups first those with no'symptoms
secopd those with symptoms resulting from an associated
hyperth) rordism and thwrd those with symptoms resulting
from pressurc®on the trachea and the great vessels

Large intrathoricic goiters are often completely symptomless
and may nappear completely harmless On the other hand
relatively small intrathoracic goiters situated in certain post
tions may produce ntolerable symptoms of pressure and of
trachenl obstruction

The most severe symptoms oceur 1 the cases in winch the
pressure of the enlarming adenoma 15 everted evactly at the
level of the thomclc‘foulht The narrow bony outlet at this
Ievel renders 1t imposstble for the tumor to wxprnd without
compressing the trichen  The most common type of tracheal
compression seen 4t this level is the result of a dumbbell shaped
goiter part of wiich lies above the thoracre outlet 1n the nech
and the other part below the outlet and 1n the thorax (Figs
17 and 18) The 1sthmus of the dumbbellshaped goiter com
presses the trachea betweentself and the bony structures of the
thoracic outlet often producing scyere obstructive symptoms
To make matters still worse extension of the nech straimng
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Hyperthyrordien was prescat e o por cont of all palicnts
operated upon for Ty it ithorwn qoitens and momfested
o W the weunl wan The mgst common sy mplom assocnited
wath wtrathorace gorter o dv&pred butan adu b peeeent e of
cases the edhvaque 11y second iy to an as oo ted by perthy rordsm
and the myocardial changes wadantal to adsmang nge  In
about o0 per cent of the eases dvspnet was a ferding compl it

mye
.
o
«
+
bl \
o
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Fig 19 Huge ntrathoracic gorter filling uppes nght Sung feld remoyved
without plitting sternum

and could not be expluned solely on the basws of hy prrthvroidhism
or myourdial damage  This symplom was relieved following
operation m the myority of thuse crees

In 27 per cent of the cases the patients complun of cha‘%mg
sensalions usually brou it on by swallowmng extending or
flewng the nech  The relation of the symptoms of pressure
to the posttion of the hend 13 & good wdication that the symp
toms are the result of an sntrathoracie goter
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1 these locations and the resulting obstructive symptoms may
be severe

Nearly 50 per cent ol‘ the patients n this series had no symp
toms refrable to preSure or to tracheal’dbstruction  If the
cervieal portion of the thyrowd 1s not enlirged sufficient!y to
result m fivation of the tumor there 1s nothing to prevent an

Fig 18 \ ray of dumt tell type of mtrathoracic gotter compressing trachen
at thoracic inlet

adenoma of the lower pole from growing downward into the
thornx and expanding into the thoracic cavity without produc
1ng symptoms of tracheal compression  Inone case (Fig 19) an
enormous intrathoracic goiter entirely filled the right upper half
of the thorcic cavity without compressing the trachen or

z the shgl symptom of p The degree of
(rfuche'ul ol)slmclmn depends not so much on the «ize of the
tumor as upon 1ts 1bility to expand without producing pressure
on the trachea at the level of the thorieic inlet
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goturs are palpable  Pureusaon 15 not of much dingnostic
value  Although the ssmptoms of trachcal obstruction or the
presence of dilated veins over the thorix may windicate the pres
ence of an intrathor weic goiter the final decrson as to the nature
and extent of the medinstinat tumor usually depends on the
roent,enolo.ic findinzs

B~ o

%

Fig 20 Large intrathoracic goiter barely palpable in neck Fatients
Drother had a simular intrathoracic goiter

In the anteropostertor view of the chest the trachencan be
seen compressed or displaced by smooth?shadown descending
from the neck (Fig 20}  This shadow completely fills the area
Just below the thoracic mlet and becomes narrower s 1t de
scends to meet the shadow of the aorta,  \s Nichols has pointed
out the demonstration of an augle’betwecn the medinstinal
tumor and the arch of the aorta differentites an intrathoracic
goiter from am sortic ancurysm  [he bssence Yof expansile
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A late symptom of trachenl obstruction 15 the development of
stridor which wns noted 1n only 12 per cent of the cases  [he
stridor associated with intrathoracic goiter occurs usually when
the patient 1s 1 certain posttions and most commonly durmg’
Aleep The strndor tends to be of 1 lower piteh than a laryngeal
stridor

Cough 15 rire and frequently represents a Iate symptom of
mtrathoracic goiter YWhen present 1t 1s often of a pecubar
brassy quality Long standing obstruction of the trachen my
result 1n bronduectasis which sigmifies 1ts presencc by a pro
ductive cough

Althou,h the esophagus may be displaced by an intrathoracie
goiter dyvsphaqia s tare and did not occur 1n any case m this
senes

Hoarseness 1s seldom ciused by an mtrithoracic gotter  In
only 2 per cent of the cases in il of winch the goter descended
to the arch of the aorta or below was there a preoperitive
paralysis of the recurrent laryngeal nemve A change in the
quality of the voice sucondary to distortion of the larvnx and
trachea 15> more commonly seen In some instances the pa
tients notreed difficulty in singing

Many patients who had no complammts prior to operation
noted an improvement n thetr general sunse of well bein,, after
the removal of a large intrathoracic gorter  In these cases the
pressure svmptoms had come on so gradually that the patient
had become ~ccustomed to their presence and was scarcely
conscious of them until the tumor was removed

The most,_rehable si,n of obstruction 1s the sound of the
breathing  When the patient tahes a deep breath there 1s a
peculiar hollow #cavernous sound as when a seashell 1s held
up to the ear It resembles the sound made by blowing mto a

large pipe and 15 quite different from a laryngeal stridor  This
type of breathing denotes obstruction below the larynx

Dingnosis
An ntrathoracic goiter often s oy erlooked unless roentgeno
grams of the chest are taken The majorty of intrathoracie
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goiters are palpable  Percussion 1s not of much diagnostic
value  Although the symptoms of trachel obstruction or the
presene of dilated vems over the thorax may indicate the pres
ence of an intrathoricic gorter the final decision as ta the ntture
and extent of the medinstinal tumor usually depends on the
roentzenologic findings

Fi= 20 Large intrathoracte goiter barely palpable m neck Pati nts
brother had a similar intrathoracic gotter

In the anteroposteriog view of the chest _the trachea Yoan be
seen compressed or displaced by 1 smooth&hadow descending
from the neck (Fi; 20) Tlus shadow completely fills the area
Just below the thoraerc 1nlet and becomes narrower as 1t de
Scends to mevt the shadow of the aorta  As Nichols has pointed
out the demonstration of an ann]e/bctween the mediastinal
tumor and the arch of the aorta diffcrentiates an_mtrathoracie
goiter from an aortic aneurysm  The absence Yol expansile
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pulsation proved by fluoroscopy or hymographic studies and the
tendency of the tumor to ris€when the patient swallons will
further distinguish an ntrathoracic goiter from an aortic
aneurysm  Finnlly a lateral®view 18 indispensable m demon
strating the relationship of the tumor to the trachea and n
revealing small adenomas compressing or displacing the trachea
from the front or from behind

Treatment

The treatment of mtrathoric ,oiter 1s sulrglcal Roéht
genotherapy 1s 1n¢ flectiv e 1n reducing the size of an intrathoracic
goiter or n alleviating its symptoms  These tumors are ade
nomts are not sensitive to wradiation therapy and do not
diminish 1 size 1n response to treatment with odine

‘When intrathoracie goiter 1s lar.¢ enough lo descend to or
below the arch of the aorta 1ts removal mav present techmenl
difficulties and the mish of thvroidectomy 15 considerably
creased  [herefore m older patients who have large but
symptomless intrathoracie gotters 1t 1s not always wise to advise
their removal  This 1s particularly true in patients past sixty
five years of age 1 whom hfe expcctiney may be shortened
by the presence of arteriosclerosts hypertension or myocardial
damage Insuch cases 1f the goiter 1s not enlarging 1f 1t grves
no symptoms and 1f hyperthyroidism 15 not present 1t 1s more
than hhkely that the patient will die of other causes before the
gotter produces any discomfort But in younger patients m
patients with hyperthyroidism and 1n patients m whom ob
structive symptoms are present thyrowdectomy should be per
formed unless strong contraindications are present

Techmic

Since mtrathoracic goiters arc adenomas originating mn nor
mally situated thyrowd glands 1t 1s clear that the operation for
intrathoracic goiter should be directed primanly to the cervical
portion of the tumor (Guthrie) (Figs 21 and 22) The opera
tion can be divided mto six steps (1) The cervical portion of
the thyroid 1s dissected free of 1ts capsule of muscle and fascia
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(2) The supr nor pale 1 chumped and diveded  (3) The mfenor
thyrod artery 13 located by palpation as it anters the thorcie
outlet and 13 hgated m contmnty {3 The trached attach
wicnts of the thyrord are cut over hemostats whos powmts are
always directed frternlhy and ato the thyroid tssue where there
3% 1o possibifity of snguey 1o the recurrent nerve

Up to this paint no direet attack on the imtrathor i por
tion of the Jand s been made  Wath the cenvicad portion

Fig 21 gorter - No of the thyrowt was palpable
n the arck

of the L {reed from the trachen with the superior pole cut
and ticd and with the sthmus of the glind duvided the intea
thoracic portion tends spontancousty to shdefipward nte the
mewsion  {0) Gentle traction 1s made on the mirithorer por
tion using the ¢ rvaecal portion of the glind s 1 handle  (6)
As the glod delvers upward out of the thoriy the latert
thyroid ven and the branches of the wiertor thyrowd v dsels
are chhmped cut wd tied as they present them elves i the
field  There 1s rarely any bicedin, from adhesions or fibrous
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bands that m1y be present at the base of the intrathoracic ex
tension  The operation should be practically bloodless if 1
careful dissection 1s performed and if the blood supply of the
adenoma 15 meticulously hiated before makin, = forcible at
tempt to withdraw the mtrathoracic extension

Fig 22 \ ray photograph of gross spceimen hown i Fig 21 Bemgn
adenoma

The recurrent nerve 15 rarely displaced by an intrathoracic
gorter except as 1t 15 presscd furthe/medially 1nto ats normal
position 1 the tracheo-csophageal jroove Ilence if the opera
tion 1s performed gently and f adhestons to the capsule are
divided under direct yision as the gland 15 delivered 1nto the
wound there 1s little/dnger of inyury to the itrathoracic por
tion of the nerve The greatest daner of myury to the nerve
1s at the pont where 1t comes forward to enter the larynx

Collﬁuse of the trachea probably never occurs except second
anly to wnjury to the recurrent nerves  The appearance of
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coltrpne 15 the resnlt of strong mspmtors efforts to o wr
throuzhs the narrow clunh between the paralvzed cords  The
suction dews the walls of the trachens togeth r and paves the
appe aranee of spontancotss collipw

Occrsiomtlhy dunng the dddivens of a luge ndenomn com
presston of the trachen will tahe phice but the normal shape
of the. trchen 35 restored as soon as the presure s rummved
Sinee {orce should ot be used 1n delnening the guster ths eom
pheation should mna by vccur

Tt 15 neards alnass possible to rumove an sntrathoriere goter
without splitting®the sternum of sesorting e 8 triithomue
approcich [ never have seen an intmithoriae goiter that could
nat be samoved through the nech although such cases hve been
fiported Sphiting the stemum produces copsiderable shock
and ynereses the ncidince of postop ratnve pulmonary com
plicatsons  tu thes screes of uaetv- ven eises i whach the
goiter desce ndd to or belaw the arch of the 10ri1 1t wns neces-
sary 1o spht 1he sturnum w onfy one o nd the outeome 1w
this instanee was fatal the patint dving as the resuft of 4
medsastinal be morrhage

In all but three of the rmunmz anetsy-six cases the poter
was removed through the wual cnvical masion  In tno of
these three canes larme cervcal adenomas were removad with
rebief of the pressure svmptoms In view of the patients
debilstated condiion and the technical dificutties imvolved st
was not thou.ht advisubh to attwek the itrsthoranie portion
of the gland  In 3 third cave even elfort nay made fo remose
the intrathera 1 portion but the lobes had extended hiaterally
betund the tr« bea and into the mediastinum for a distance of
3 wedvs bet w the arch of the aorta It was techmeally wm
pos e tar move the tumor  The situation was further com
photed by the presence of advanced bronchiectows  whach
all rded 1 stren, contrundication to sphtting the sternum

inover 9> per cent of the cases the entire tumor was removed
throuzh usual smesson without disturbing the bony structures
of the th rax  In several rustances the fumor_was too Jarge

10 be drhvered wtact through the thoraeic outlet hut sts com
+
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plele removal was successfully accomplished by lnga/lmg the
blood supply opemn,the capsule of the adenoma and brefhing
up the tumor and remoying 4t precemeal  Thus procedure s
accompanied by httle or no/bleeding  After the removal of
sufficient tissue the capsule of the adenoma can be delivered
through the thoracte outlet and excised  Preluminary extra
cipsular ligation of the mferor as well as the superior thyrod
artenes 1s helpful 1n reducing the cozing to a rmmum
There hns been considerble controversy as to the treaiment
of the cavity left by ramoeval of an tntrathoracic goiter  Some
advocate pithing the ity m order to contrel bleeding and
prevent mediastinal extrwasation of blood or serum This
techmie 15 valuable in the rare case 1n which there 1s persistent
and uncontrotlable cozing from the wall of the cavity  How
ever m the majority of ¢ases the ety left by the removal of
an 1otrathorauc goiter 1s merely 1 polential space and m nearly
every mstance 1s quichly obliterated by the pleure and medis
tinnl tissues as they are forced into 1t by the intrathoracic pres
sure By the use of paching this potental space 1s transformed
to 2 true cvity wiich 1s ghly susceptible to mfcetion and may
drun for weehs
For the past erght years since adopting, non ibsorbable suture
matenial I have not dramed any thyroid wounds Large cavi
ties incadent to the removal of intrathoracic gosters have healed
as promptly as ordmary masions and there have been no com
plications meident to extravasation of blood or serum in the
mediastinum
The operatton can be performed under local or cervical bloch
anesthesia with httle discomfort to the patient Intratracheal
anesthesia ts satisfactory but i older pattents may be undesir
able because of 1ts tendency to produce trachel irritation and
tncrease the amount of postoperative mucus  In addition the
use of tracheal intubation necessitates deep anesthesia with its
attendant predisposition to pneumoma If the operation 13
performed under regional anesthesia if the upper attachments
of the goiter are completely freed and if the goiter 1s delivered
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with extreme gentlesiess there should be no wterfurence witl
respurators exchange
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CLINICAT AND PATIIOLOGIC ASPECTS OF
HYPERTIIYROIDISM

Etiology

Althougli the etwologv of hyperthyrowdism 15 ux{l\no“n dif
ferent fictors apper to be resy ble for the denel of
hyperthyroidism 1 Crives discase and in nodular gotters

Graves disease 18 a systemic disorder imnvolyving widespread
disturbances of the neuro endocrine system  The diencephalon
and the mtuwtary may be mvolied 1n the mechamsm of its
production The pitmtary gland probably plays a part and
1t 15 thought by some that the oyeractity of the thyrod s
cnurely'{econdmy to stunulation by thepitwtary The exoph
thalmos so commonly seen er?} disease also appears to
be related to hyperfunction of the pituitary and does not hear
any relationshup to the presence or absence of hyperttf§rodism

There arv. certain solitary adenomas of the thyroid occurring
1n an otherwise normal gland which are solely responsible for the
production of hypcrihyroidism  Cope hns shown that 1n some
cases a sohtary adenoma takes up most of a tracer dose of radio-
active 10dine leaves the remainder of the gland 1n a state re-
sembling atrophy of disuse and 1s apparently the sole causc of
hyperthyroidism  This type of tumor 1s analogous to a hvper
functioung adenoma of the pancreas or parathyrodd and ap
pears to be an autonomous neoplastic process growing and
functioning independently of the neuro endocnine system

The etiology of the hyperthyroidism associated with mults
nodular gorters 1s more difficult to determine In this type of
goiter there are mvolntionary nodules and or true adenomas
scattered throughout the parenchyma of the gland Some of

49
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these niodules the up 1 dioactss ¢ 1odme and appear to function
othets do not  Somctimes the parenchyvma takes up most of
the radionetny e 1odine and the nodules hny e no apparent activity
Agun the nodules may take up 1odine and show great activaty
m contrist to an atroplic and apparently nonfunctioning
parcnchvma

In such gorters there 1s no way of telling without studies
made with radionctne rodme which 1if any of the nodules are
custng the hyperthyroidism or whether the hy perthyroidism 1s
comng from the parenchyma of the gland  In view of these
findings 1t 15 not wise to treat hyperthyrordism by the enuclex
tton of an adenoma unless the appearance of the remander of
the gland makes 1t apparent that the hyperthyrodism 15 not
produced by the parenchyma but by the denoma

Tven the pathologist eannot with certamty correlate func
tional activity with the histologic appearances of the thyrow
The only hnown means of determimng just wlich part of a
thvroid glnd 1s hyperfunctiomng 15 by radioauto,raph after a
tracer dose of radicactne 1odme  In all cases the hyperthy
rowdism 1s the same nd the treatment 1s identical

Corrcdatien of Chimenl and Pathologic Findings

The classification of goster has remained 1 a state of confu
sion because there has been a persistent and futile attempt on
the part of climenns to correlate the climeal with the pathologie
findings  Since hyperplasta of the thyroid glnd 1s « common
finding 1 exophthalmic gotter many believe that the finding
of a Ivperplastic gland 1s equn alent to the presence of chmeal
evidences of hyperthyroidism  Yet marked hyperplisia of the
thyvrod indistinguishable from that found in the most severe
case of Grives disease can occur spontaneously or following
ngestion of goitrogens such as thiocyanates wnd the ant
thyrowd drugs and 1s usually accompamied by a mild hy pothy
roidism  Comversely hyperthyroidism occastonally 1s seen in
paticnts whose thyroud glands as the result of prolonged treat
ment with 1odine arc 1 the pure collod phasc and are in
distinguishable Instologically from a simple endemic goiter



v of Iy perthy Occurning 1 Graves” fhs-
ense and in Nodular Goster wsth Hyperthirowdism

It 15 difhieudt and often smpospble to draw sharp hoes of
<ilferentintion between Graves disease and noduler gorter wath
hypertinrowdism

The gaiters of piteents with Grnies disease ohey the same
faw that Wegthn ns <o ddearly demonstrated i the madence
of 1 olutionary nodufes and adenomns in the endennc gaters
of Switzerlwd 1 lderly pitients with longstanding Groves
disewe usualhy hve nodules in thewr thyrmd ghnds  The
glands of chiddren nud young adults with Gruwes diese of
short duration rarely arc nodular

Although therr cawses moy I dilferent thore v no reason to
bebeve that th Byperthsroidism assocnted wath the diffus
potter of Graves discwse 15 qualitatsvely different from that
assocrted with toxe adenomias  The exophthalmos that 18
seen m Gruves dinease s not depundent on the Iy perthyrowdim
and may occur in the absence of any demonstrable disturbance
tn the morphology or function of the thyrad gland  The
mereased merdence of cardnic_camphicittons m patients with
nodular gowter 13 not dependent upon any quabtatn Ediffurence
1 the thyrod hormones hut results from the werensed wnetdence
of oreante heart disease s the older group of patients who morc
commonly have nodular govters  Inshort the disease 1 hyper
thyrowdism and aside from evophibalmos 1is mamfestations
will vary more with the age of the patients than with the type
of goter

The average age of patients huing hyperthyradism o~
crated with nodulw gotter 1s approvmatedy thirteen years
greater than that of patients wath (rives dnense  In the older
patients cardiac complication often Wil oceur regnrdless of
whether the gostur o diffuse or nodular

There 13 not only httle chimeal dufference between the hyper
thyrowdism s~aciated wath Grases disease and that, associnted
with nodular gorters but o it 13 impossible Aiways to deter
mine before eperation whether or not adenomas are present
Tarly adenomatous changes c1nnat be palpated with cortanty
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A symmetrical adenomatosis of the thyroid 1s ensily confuscd
with 2 lobulated diffuse goiter  An asymmetrical diffuse gorter
may be indistinguishable from an ad. And true Craves
disease with a diffuse parenchvmatous hyperplasin may occur
1n a patient who has a preexisting nontoxic adenoma
Hyperthyroidism associated with nodular gorters may respond
to preoperatnve treatment with 10dine 1n much the snme wavy
as Graves disease  The response 1s less dramatic than 1s com
monly seen 1n patrents with diffuse hyperplastic glands but mny
be nonc the less defimte  The responsc 1s most drimatic when
the hyperthyroidism s the result of Graves disevse uccurrm"
n a thyrod which dentally la
Since there 1s httle or no chmeal difference bet\ucn the hyper
thyroidism associated with diffuse and with nodular goters
since the response of both types to 10dine and the antithyrod
drugs 1s favorable since there 1s no relinble evidence that 10dne
mduces an exacerbation of the hyperthyroidism associated with
any type of gorter and finally smce 1t 1s not possible before
operttion to differcntiate with certamnty diffuse goiters from
nodular goiters or Graves disense from nodular goiter with
hyperthyroidism 1t1s needless from the therapeutic standpont
to try before operation to differentiate betwecn the varous
types of goiter that produce hyperthyroidism
At the time of operation the actiity of the parenchyma of
the thyroid often can be estimated by 1ts appearance and vascu
lanty  In Graves disease recurrences of hyperthyroidism after
aperation are more common than following removal of nde
nomas and hence a more complete thyroidectomy should be
performed
The fundamental 1ssue 1n hyperthyroidism 1s the age of the
patient and his reaction to the disease rather than the presence
or absence of nodules 1n the thyrod
Bibliography
1 Cope O Rawson R W and McArthur J W Hyperfunctiomng stmole
adenomaofthyroid Tr Am A StudyGoiter 1912-1916 156-174 1916
2 Tegehm C In Handbuch der spezicllen pathologischen Anatomie und
Hustologte  (Henke Fand Lubarsch O editors) Achter Band—
Drusen mit snnerer Sekretion  Berln Julus Springer 19-6
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DIACNOSIS O INPERTIN ROIDISM

Relation of Symptoms and Signs of Hyperthyroidism to
the High Basal Metabole Rate

Hyperthyroidism 15 an orgamc disease that produces char
actensstic objective signs 113 symptoms on the other hand
m1y be simulated by many functional disturbanees Symp
toms alone 1n the absence of stgns do not allord 2 rehable
basts for establishing the dingnosis of by perthyrodism

The rate of metabolic activity 15 consistently mcreased in
hypertlnroidism and the symptoms and signs re largely de-
pendent on this ncrease w the metabolic rite The ncrense
m the metabolic rate implies 1 ncrease 1n the amount of ouda
tion that the hody performs day and mght at work and at rest

In hyperthyroulism the appetite mcrcases in order to furnish
additiona] fuel for the mnereastd metabolic demands I the
food 1ntake 1s not enlarged 1 proportion to the increased de
mands the body 1s forced to oudize its own tissues and weight
1s rapidly lost

The 1ncrensed oxygen requirement of the tissues necessitates
a speeding up of the crculitory mechamsm  This increase
<an be obtuned 1n one of two Ways either by accelerating the
rate of the heart or by mncreasing the stroke yolume of each
beat  DBoth mechamsms are brought into play and express
themselves as tachycardin and increased pulsc pressure  To
wnerease the speed of arculation the arterioles dilate dimmush
g the peripheral resistwee and lowening the dinstolic blood
pressure  The systolic pressure remains Ingh as a result of the
merensed output of each beat of the heart  The artenolir
dilatation expresses itsell as a flushing and warming of the
shin and by the presence of capillary pulsations s seen n the
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nall beds Lxcessive perspiration 1s present and the patient
may complun of intolerance of heat The hyperhidrosis has
not been satisfactorily explained but 1t may be 1 compensatory
b adapted to disg the heat produced by the in
creased metabolism
Of all the symptoms of hypertlyroidism  those refcrable to
the arrculatory system are the most constant and dependable
A persistent forceful afebrile tachycardia with an increase of
pulse pressure must be considered the result of hyperthyroidism
until proved otherwse  An increased precordial thrust 1s 2
nearly constant finding 1n patients with hyperthyroidism and
palpitation 18 present It 13 inconcenvable that any apprectable
degree of hyperthyraidism could be prescnt without exlubiting
itself 10 stimulation of the eardiovasculr system

Examination of the Thyvroid

Examination should begin with mspection  Small nodules
which are clearly visible when the patient swallows may be so
soft that they eseape detection by palpation

Most patients with hy perthyroidism have 1 palpable enluge
ment of the thyroid Short neched heavy muscled men may
have asoft diffuse low lymg goter that may escape recogmtion
even by an expert  An mtrathoracic gotter may be so deep
that 1t will not be palpable Sometines the gland 1s not en
larged but 1its consistency has a firm rubbery qualty that
distinguishes 1t from the ordinary soft normal thyrod or endemic
goiter  Oceasionally active hyperthyroidism s present n the
absence of any palpable abnormality of the thyroid but these
cases are cxceptions to the rule

Duning the exarnation of the thyrord the patient should sit
with the head shghtly fornard le with the neck nearly fully
extended or best of all stand with the head hcld erect  If the
nech 1s flexed s it will be with the patient rechmng on a pillow
1 low Ivng glind will nearly always escape palpation and if
the nech 1s hyperextended the tightenin, of the pretracheal
muscles may render palpation dfficult

It 15 helpful to have the patient swallow  The gland 1s fixed
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to the trichea rises with deglutison and rolls beneath the
fingers or thumb as the patient swallows

The most sitisfactors method of palpaing the thyroid 15
with the thumb  The oxamuner stands directly in front of the
standing patient the thumb 1s then pliced on the thyrod and
the patient 15 ashed to swallow (Fig 23)

Fig 23 Examunatton of the thyroid

The thyroid may also be palpatcd with the fingers the
exammner standing behind the patient  Tlus method 1s perhaps
the most sensitive way to determune the presence or ahsence of
small nodules

A third method of palpation recommended by Lahey (1931)
and of particular value 11 examimng patients with retrotracheal
or deep Iying adenomas 1s accomplished with the evamner
standing 1n front of the patient To examine the right lobe
the larynx 13 displaced to the nght with the thumb of the right
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hand  Vath the fingers of the left hand belund the sterno
mastoid muscle and the thumb of the left hand anterior to this
muscle the gland 1s palpated between the fingers and thumb

Lxophthalmos

Hyperthyroidism induced by feeding desiceated thyrowd does
not produce exophthalmes nor does exophthalmos occur
patients whose hyperthyraidism 1s caused by 2 nodular goiter
unless Graves discase 1s present

Quite mexplicable on the basis of our present knowledge 1s
the tendency for patients with Graves disease to develop
exophthalmos The admimistration of the thyrotropic hormone
of the pituttary 15 known to produce evophthalmos n ammals
that hve been subjected 1o complete thyroidectomy It 15
on the basis of these observations that some bilieve exophthnl
mos to be the result of pituitary overactinity  Since the eye
signs of Craves disease may be present mn the complete abscnce
of morphologic or functional changes i the thyroid (ophthal
mopathic Graves disease without hyperthyrodism) (Means)
there are probably other fictors besides the thyrotropic hormone
of the pitwtary gland that cause the evophthalmos One of
these mny be a pitwitary hormone closely related to the thyro
tropic hormone but not identical with it

The first eye sign of Graves disease usually apparent before
the development of a measurable exophthalmos 1s a stdring
expression duc to widemng of the palpebrnl fissures (Stellwag s
sign)  Assocrated with this widemng 1s Iid lag (von Graefe s
sign) best demonstrated by having the patient hold his head
still and follow a series of up and down movements of the
exammers hand  On downward motion of the hand the
retracted upper Iid fails to cover the whitc of the eye above the
pupi! and confirms the presence of hd lag

Measurable evophthalmos is Iess common than the other
eye signs of Graves disease It 13 often impossible without
the use of the exophthalmometer to state whether or not
exophthalmos s present  Vleasurements n excess of 22 to
93 mm 1n the antenor posterior position of the eycs are con
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sidered abnormnl  If the palpebral fissures are widened the
eves hve & staring expression suggestn e of exophthalmos even
whn no mewsurable exophthalmos 15 present On the other
hand rather marhed cxophthalmos particularly after operation
m1y be mnsked by the absence of widened fissures (Migs 2t
and 25) The dearee Of exophthalmos can be estimatedbetter
with the hds*losed than with them open bec wse the examiner
13 not then led astray by the widemng of the fissures (Rundle}

Fig 24 Exophthalmos perststing after operation hut rendercd inconspicu
ous by abs nce of widened palpebral fissures  Fyes measure 30 mm 1n
anterior posterior position

Other Symptoms and Signs of Hyperthyroidism

Nervousness and an exaggeration of all emotional reactions
are almost mvanably present in patients with hyperthyroidism
W eeﬁmg 15 a common complaint particularly 1 women

In the presence of sevgre hyperthyraidism all systems are
affected There 15 a diminution of gastnic acidity a tendency
to hypermotility of the gastromtestmal tract and a negative
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hand  With the fingers of the left hand behmd the sterno
mastoid muscle and the thumb of the left hand 1nterior to this
muscle the gland 1s palpated between the fingers and thumb

Exophthalmos

Hyperthyrodism induced by feeding desiccated thyroid does
not produce exophthalmos nor does exophthalmos occur in
patients whose hyperthyrodism 1s caused by a nodular goster
unless Graves discase 1s present

Quite mexplicnble on the basis of our present knowledge s
the tendency for patients with Graves disease to develop
exophthalmos  The admnustration of the thyrotropc hormone
of the pitwitiry 15 known to produce exophthalmos w ammals
that have been subjected to complete thyroidectomy It 1s
on the basis of these obscrvations that some believe exophthal
mos to be the result of piturtary overactnity  Swince the eye
signs of Graves disease may be present 1n the complete absence
of morphologic or functionil changes m the thyrod {ophthal
mopathic Graves disease without hyperthyroidism) (Means)
there are probably other factors besides the thyrotropic hormone
of the prtwitary gland that cause the vxophthalmos  One of
these mny be a pitwitary hormone closely related to the thyro
tropic hormone but not identical with 1t

The first eye sign of Graves disease usually pparent b?}'ore
the development of a measurable exophthalmos 1s a stanng
expression due to wideming of the palpebral fissures (Stellwag s
sign)  Associated with this widenin,, 1s 1id lag (von Graefc s
sign) best demonstrated by having the patient hold Iis head
still and follow a series of up and down movements of the
exammer s hand  On downward motion of the hand the
retracted upper hd fails 1o cover the wintc of the eye above the
pupil and confirms the presence of Ld lag

Measurable exophthalmos 1s less common than the other
eye signs of Grnes discase It 1y often umpossible without
the use of the exophthalmometer to state whether or not
exophthalmos 15 present  Measurements 1n excess of 22 to
23 mm 1n the antenor posterior position of the eyes are con
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normtl Llucos tolirance curves are observed and somctimes
ther 1= glyveosunn

A mild Iviphocytosis ss often presont and there 1s sonw
tadency 1o a genarahized hy poeplies v of lmphosd tissuc

Laboratery Tests as Diagnostic \ids

The basal melabolic rale 1 the most useful laboratory test
m the diagnosis of hypcrthnroidi m Although there are a
fuw enses 1 which the bawal metabolie rate 1s withun the normal
Linits of 0 to plus 15 per cent I hase never seen a patient with
active hyvperthyroidism untreated by wdine antithyrod drugs
or roentgenotherapy whose bisal mitabolic rate was con
sistently Jess than 0 per cent The occasion 3l patint who has
liyperthyrgedism . assoctited with o lngh normal basal meta
bolic rate prob tbhy had 2 hnsal metabolic rate that was below
norm ! before he developed by perthyrordism

An anilyvss of the results of thyrodectomy 1 reliwving the
symptoms thit were thou it to b attnbutible to hyperthy
roidism confirms the importance of the basal metabolic rate
as a dingnostic 1est for hyperthyrowdism  In 112 consecutive
cases of Graves disease an winch the patients basal metabolie
rates were over plus 20 pcr cent the symptoms of hyperthy
roidism were specifically relieved by thyradectomy  In sixty
mne cses of nodular goiter with hyvperthyrordism  symptoms
were stmilarly reheved exeept 1n the case of one patient who
developed A major psychosis  The dingnosis of hyperthyrordism
was probably an error as 1t appears that the psychosis was the
chief cruse of her symptoms

In twenty five cases in wluch the dingnosis of Graves disease
was made on patients with basal metabolic rates between 0
and plus 20 per cent there were ten cases in which thyrodec
tomy failed to relieve the symptoms Two-thirds of the pa
tients had had jodine before the basal metabobic rate was
recorded  Three of seven patients whose basal metabolic
rates were under plus 20 per cent and who had had no 10dine
failed to improve after operation  The lowest basal metabolic
rate occurring 1n 1 patient with Graves discase who recened
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calaum balance resulting 1n a tendency toward sheletal de
calafication  Menstruation may be mtc%-uptcd 1N severe cses

The sheletal muscles are wefilhened often so strikingly that
the patient 1s unable to step up onto 1 chair - The metabolism
of muscle 1s disturbed so that muscular work 1s performed less
efficently The muscle may become mfiltrated4sith fat  The
excretion of creatine 1s mereascd and there may be n decreased

Fig 2> A of 1 gvenby 1 wideming
of palpebral fissure  Both eyes show measurable exophthalmos

tolerance to administered creatme  The fine tremor so com
monly seen 1 hyperthyrordism probably 1s the result of these
disturbances in the metabolism of muscle The tremor 13 best
demonstrated by having the patient outstretch lus hand with
the fingers ngidlv extended and separated  The tremor may
be so fine that 1t 1s easter to feel than to see
Carbohydrate metabolism 13 disturbed  probably due to un

pairment of the glycogen storagc function of the Iner  Ab-
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normal glucose tolormee curves are observed and sometimes
there 13 ghvcosunn

A nuld ymphocstoss s often presant and thore s some
tendency o a generalized hvporplsin of Ivmphord tissue

Laborators Tests as Dingnostie \nds

The basal melabolte rate 15 the most useful laboratory test
m the diagnosts of hyperthyrodism — Althougl there arc a
few cases 1 wliteh the bsal metabolie rate 1 ywathin the norml
himits of 0 to plus 1o per cnt T have nover seen a patient waith
active hyperthyroidism untrc ated by 1odine antithyrod drugs
or roentgenothcrapy whose bisal metabolie rote was con
sistently less than 0 par cent The ecensonal paticnt who hias
hyperthyrgrdism associated with a luh normal basal meta
bohic rate probnbhy hiad 1 bisal mctabohe mte that was below
normal bx fore hie dovdoped hyperthyraidism

An analysis of the rosults of thyroidectonty i rcheving the
symptoms that were thouht to be attnibutable to hyperthy
roidism confirms the mmportance of the bisil metabolic rate
as a dignostic test for hvperthyrodism In 112 consceutive
cases of Graves disease i wlich the patients basal metabolic
rtes were over plus 20 per cent the symptoms of hyperthy
rordism were specifically relicved by thyrodectomy  In sixty
mne cases of nodular goiter with bypcrthyrodism  symptoms
were amifarly relicved exeept 1n the case of one patient who
developed a major psvehoss  The dingnosts of Iryperthyroidism
was probably an crror as 1t appears that the psychosis was the
chief cwuse of her symptoms

In twenty five cnses 1n which the dingnosss of Graves disease
was made on patients with basal metabolic rates between 0
and plus 20 per cent there were ten cases 1n wineh thyrodec
tomy faled 10 relieve the symploms Two thirds of the pa
tients had had 1odine before the basal metaboltc rate was
recorded  Three of seven patients whose basal metabolic
tates were under plus 20 per cent and who had had no 1oding
faled to improve after operation  The lowest basal metabolic
tate occurring 1 & patient with Graves diseace who recerved
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the expected benefit from operation was plus ¢ per cent  Th
was a cinld who had had 1odme hefore the bsal metabolise
test In thirty nodular goiters with symptoms of hyperthy
roidism nd with basal metabolie ratcs between 0 and plus 2
per cent there were seven cases in which the operation fule
to relieve the symptoms

It 15 pparent from these figures that the basal metabolsn
15 an extraordinanly/reliable index of whether or not the Symp
toms are the result of hyperthyroidism  Regardless of th
tistory and phyvsical examination a ligh proportion of opera
tions for hyperthyroidism performed on patients with bas
metabolic rates within the normal range fail to relieve th
symptoms This 1s more often the case when the patient hv
not tahen 1odine before the basal metabolic rite was determuned

An elevation of the basal metabolic rate does not necessarily
imply that hv})—erthy roidism s present  Letihermin myy produce
a stnhing elevation of the basal metabolism probably as s
result of the enormous activity of the bone marrow  In certam
cases of severe essential or mahgnant hypertension the basal
metabolic rate may be elevated to as much as plus‘0 per cent
The cause of this elevation 1s not funderstood but 1t 15 well
established that the hyper b L does not originate m the
thyrood In the presence of dyspnea sccondary to cardinc
decompensation the increased work performed by the muscles
of respiration then results 1 an elevation of the basal metabolic
rte

In patients with hyperthyroxdism the blood. cholesterol leyel
15 1w or 1 the Jower hmits of the normal range {Hurxthal) A
Tow blood cholesterol of 1tscll1s of little or no chiucal sigmficance
because a number of conditions other than hyperthvrowdism can
influence 1ts level But the finding of a ugh fasting bloed
cholestero! 1n a patient suspected of having hyperthyrodism 1s
strong evidence against the presence of hyperthyroidism  Even
m patients with diabetes who have hyperthyroidism lagh leyels
of cholesterol rarely are observed

Considerable expenimentnl and clinical mvestigation of the
blood_todine lev els m patients with hyperthyrowdism hns been
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cirried out (Porhin) but the findings are too wrregulic/ind
con stent to be of dameal value

The levdd of the protan bound blood wodme corrdates well
with the bsal metabohie rite and the dimeat fmdings {(Curtiy)
but thiy test 13 difficult and cxpensive and not adptable to
performancd i the ascrnge Iiboratory  Intake of 1odine: more
over may mvahdae sts results

Fig -6 Graves d aw with severe exophthalmes  (Courtesy of Surgery
Gyn~cology and Ot stetries )

Differential Dingnosts

Active hiyperthyroidism tn a young adult ean be recognized
as readily as the face of an intimate (riend (big 26) The
charictenstic quichness of the motions the restlessness of the
behavior and the bright-eyed alertness of the patient cannot
faul 1o suggest the true nature of the disease  On the other
hand 1n patients of ndyanced years with mild hyperthyroidism

m patients with gorters complicated by other medical problems
5
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such as diabetes tuberculosis hypertension or orgame heart
disense the dingnosis may tax to the utmost all w mlable elimeal
and Inboratory ficihities (Figs 27 and 28)

Any infectious process and especially the chronc thpes of
nfection such as tuberculosis and undulant fever mav simuiate

Fizg 27 Hyperthyroidim in an elderly patient manifesting stselfl by
cardiac symptoms  Note the alnence of the appearance of stimulation
(Courtesy of Surgery Gynecology and Obstetrics }

Fig 28 Hyperthyrordsm in an elderly patint The patient had hidney
stones and the presence of severe hyvperthyroidt m was not su pected until
she became confused fell out of bed and deseloped a mild thyroid enisi
(Courtesy of Surmery Gynecology and Olstetrics )

hyvperthyrodism  There s  tendency to tachyeardin loss of
woight nervousness nd fatigue  In borderline cases of sus
pected hyperthyroidism 2l possibilities of chrome infection
should be ehrmnated before treatment of the su pected hyper
thyroidism 15 begun
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Fssentwal Jvperfension  The most difficult conditian to &l
ferentinte from I prertbo ratdisim 18 severe escentit by poetension
Here o modernte divation of the Insal metabohic rote 15 a
relatnedy conunon finding and in o sadt percentage of the
cases elevatrans of the basyl metabalic mte up to plas o0 per
ot may be present n the complete xhsenee of true hyper
thyrowdivm

In one cwe of malignant hypertenwon the brsat mtabolic
rate at bed rest m the hospital remaned persstently i the
uughborhoott of plus 1o per cent There was no chmend
evidence of Ly perthyroidism and the thyrord was aot padprbhy
wnbwrged The patients ehaef comphunts wore vefermble
proxysml dyspnea Honeser dyspaes w85 not constantly
prescat et the clevation of the bl aietabolie mite could not
be attaibuted to weee wed work by the muscles of resprration

In view of the strhing and pessistent elivation of the basa)
metabolie rale a totatablwton of the thyred glnd was per
formed* i nn attampt to deeresse the work of the heart and
restore s comgensation  Dvery vestige of thyroid tissue was
removed  Following the operation the patient s blood pressuse
remuncd‘mchanged but the symptoms4mproved  The basal
metabolic rate fol} to only plusf per cent msterd of fxlling to
the level of minus 30 1o manus 40 per cent %s one would expect
m the 2bsenee of all thyrowd tissue  Some wmonths later the
patient died nd the complete absence of the thvroid was con
firmed at postmortem exarmmation  H s clear that o ths
case the patrent s basit metabolic rate was thvated by the
hypertenston and that this elevatron of the basal metabolism
could be muntuned ot the level of plus & per cent evem 1a the
abse nee of all thyrad tissue

In miny cases of cssential hypertension the basal metabole
rate 18 clrated to from plus 20 to plus 60 per cent  The
symptoms expentenced by these patients closidy stmulate those
of patients with hyperthnveoidism An elevation of the basal
mutabohic rate whether 1t be the result of hypertension or of

Operation by Dr Glover Copher
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such as dinbctes tuberculosis hypertension or orgame heart
disease the diagnosis may tax to the utmost All available chmcal
and Iaboratory facihities (Figs 27 and 28)

Any mfectious process and especially the clirome types of
infection such as tuberculosis and undulant fever may simulnte
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Fig 2" Hyperthyrowdism 1n an elderly patient mamfesting wtself by
cardiac symptoms Note the al sence of the appearance of stimulation
(Courtesy of Surgery (ynecology and Obstetrics )
Fig 28 Hyperthyroids m in an elderly patient The patient had kidney
stones and the presence of seere hy perthyrordism was not suspected until

she became confu ed fell out of bed and developed a mild thyrord cnisi
(Courtesy of Surgery Gynecology and Obstetrics )

Lyperthyrodism  There 1s a tendency to tachycardia loss of
weight nervousness and fatigue  In borderline cnses of sus
pected hyperthyroddism all possitulitses of chremic tnfection
should be elimmated before treatment of the suspected hy per

thyroidism 1 bogun



DIAGAOSIS OF I PEATIDNOIDISY G

with bed rest Qmenr(h)thnm 18 oftesns presint aned 18 ey
ehicsted by holdin, fhe breatt or by fiocion of the trunk whercas
the tachveardi of trac hy perthy rordiom 1s hitthe of at olf slowed
By these mowures  In ncaroorosiitory asthomn the pubse
prossure 1s not wuresd and the systole “blood pressure 1s
often idw  The npoy unpate of the heart w farcefut anty dunng
the puovysms of tachycirdis  Ihe prttent mny anter the
Losprial with & forceful tahyerrdie of 120 beats por mimate
anid the putst £ite t et mormng Wil have falfon£o 86

The arcubitory mamfistations of hyperthyrordism are con
stant rather than paroxssmmal The hoart 13 neetssnndy sub-
Jeoted to aconstant stmuliten as o resuft of the wmcarered
metabolie demands At bed rest i the hospstal the pulse
nite of the pitint with hypathyrochism watl fall slondy in
response to the stow decline of the brs metabolie rate The
pubse pressure 18 vewrdy dn e were ved and the svstole hload
pressute 15 almost sy mably a hih vather than 4 low normat

The hands of the patierd with neurocirculntory asthena
are mottled cold and mont 1w sharp contrst to the warm
Qushed shin of the patient wuth hyperthyrodism  One should
beware of performing 1 thyrowdectomy for hyperty dism on
a patient with cold hands  Tremor if present m = rent
with neurociretiatory asthewn 1s coarse and seregolar as 4 rule
appemes erther urfthanged or dununshed and sigmficant lossY
of wet hit 18 theent unless the paurent refuses to ent

In differentintsng hyperthyroidism from functional states the
Isstory 1 of httle value  The most important thing to remen
ber 13 that hyperthyrosdism is an orgame discase char wetenzed
by hypermetabolsm and that tas hypermetabolsm s bound
to gne objective evidence of as presence It 1s the signs and
not. the symptomws that count

Psychosis  Magor argame psychioss o closcly sunudate
hyperthyrordism  Prttents with i olutionid psychoms may
have a persistent forceful tachyewdr way lose considerable
wer bt and may hae 1 facil expression closely resernbhling

that of hyperthyrmdisa  This stamutation of the arculrtary
system and of the £t of i

P anses
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thyroid ctivity must stimulate the arculatory system and
must 1ncrease the demands of the body for foad So closely
my hypertension simulate hyperthyrodism that 1t 1s not
surpnsing that some of these patients hve bad thyrodectomes
performed without relief of symptoms

Ther¢ arc many cases of hypertension m which the basal
metabolic rate 1s elevated the history 1s consistent with hyper
thyroidism and the physical findings do not rule out 1ts pres
ence A lugh’/()r 1 formal blood cholesterol 18 strong evidence
agamst the presence of hyferthyroidism  In the final analysts
the chnieal picture of the patient 1s the most valuable aid 1
dctermining whether a patient with hypertension has hyper
thyroidism as well  Thyroidectomy 1n the presence of hyper
tension will not/lower the diastolicv/blood pressure even if
liyperthyroidism 1s present

Cardiac Decompensalion  The basnl metabolic rate 1s ele
vated i patients with dyspnea of cardrac origin It 15 often
difficult to determine whether or not the cardine decompensa
tion 15 the result of a mashed hyperthyrotdism  Unless the
dingnosis 1s perfectly clear the basal metabohc rate should be
rechecked fter compensation has been restored by a pertod of
bed rest and digtahization  If the basal metabolic rate re
mans eley ated at rest in the absence of dvspnea hyperthyroid
1sm presumably 1s present

Neurocirculalory Asthemua  Occasionally the svmptoms of
neurocirculatory asthema simulate hyperthyroidism so closely
that thyroidectomy /s performed The symptoms of neuro
circulatory asthema are unchanged or aggr{vated by such an
operation  Although neryousness palpitation tachycardin and
tremor are present 1n neurocirculatory asthenia the physical
findings and the basal metabolic rate should facihtate the dif
ferentiation of the two conditions

Neurocirculatory asthema 1s 4 functional disturbance char
acterized by 1ts occurrence 1n a nervous type of person by the
pm‘ohsm'\l nature of 1ts symptomatology and by the <bsence
of any consistent alterationshin the basal ‘metabolic rate  The
t'\ch)cardm‘of neurocirculitory asthenra tends to d.g{mu ar
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hyvperthveoudism 1s a factor i the production of the symptoms

If the patient has becn taking 1odine continnonsty oser
Jon,, periodt of ume or of the ghind 15 Jarge t may requure a
tonger peniod af trertment a3 the acton of the deu. any be
delvyed  Propyithusoumed docs not as a rule effect a sigmfi
cant redaction m the basal metabolic rate wn two months of the
thyrod 1v normal

Tracer dows of radioactive widine may prove to be of value
w the dingnosis of selected cases but these stoudies by Astwood
have not as yet been compheted
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from the disorientation of the patient s mind and from lus ey
pressible fear of some ternble fate evident to lumself alone In
these cases the basal metabolic rate 1s likely to be unrehable
and the diagnosis must be determned largely by chinical means

Patients who are disoriented or delirious and who are sus
pected of having hypurthyroidism should not be subjected to
thyroidectomy until mental elantvhas returned and the basal
metabolic rate has been brought to normal by treatment with
the nnulh)roul/dru,.; If the psychosts 1s due to byperthy
roidism the patient 1> apt to have a severe or even fatalfost
operatne thy roderivs If the psvchosts 1s not due to Inper
thyroidism operation will not help it Patients with psychosis
are best treated by conseryatie measures

Globus  Sunsations of pressure and cholung are not symptoms
of goiter unless thhvroiditis earcinoma or a large adenoma which
exerts pressure on the trachea s present  Chohing sensations
are rarely secn 1n patients with hyperthyroidism — These symp
toms are due to an imoluntary contraction of the pharyngeal
musculature such as occurs 1n states of nervous tension a so
called lump in the throat or globus hystericus Thy
roidectomy usually aggravates the symptoms and afterward
the patient compluns of adhesions  of the scar

Therapeutic Test with an Antithyvroid Drug

One of the most aluable methods of determining the presence
of hyperthyroidism 1n amv of the conditions mentioned 15 the
therapeutic test with propylthiouracil  If a patient 1s suspected
of having hyperthyroidism the basal/metabolic rate should be
established accurately The patient 1s then gnen Zaolmg of
prop) Ithiouraail daily for a penod of two’months after which
the basal metabolic rate 1s again deternuned  The pulse rates
and blood pressure readings of the two periods of obsersation
are compared as are the werghts of the patient and his evalun
tion of the severity of the ssmptoms  If there hias been strihing:
ohjectn ¢ and subjective evidence of impros ement it 1 probable
that hvperthrodism 15 present  On the other hand f there
1s no subjective or objectne ymprovement it 1> unlihely that



Chapter 7

FODINE INTHY TRE ATMPNT OF INPERTHY ROIDISY

Phisiolozie Aetion of Jodine s the Prentment of Hyper-
thyroulssm

When a prttent wath Graves disease s givussodine the hyper
plstic ghnd Gtk Aath collowd the puly sate/fills the basal
metabohe rate sfonered aud a partial remussion of the hyper
thyrouhean s induced {Pluntmer)

The mechansm of this riwction 1s notdmderstood but edme
does exert a dircet netson on the seerctory¥tinty of the thyroud
ghud causing a dmfnution but act a complete interruption
of Mz output of acine thyroid hormone  The block appears
to be w the reldise of wine tharowd hormone from the gland
rather than w its production or storge  Tlis reiction appears
within twenty fourZhonrs after the adosmstration of jodme
and sts mamum genert] effect 15 noted from one to threedsechs
after the mitiation of treatment  The hyperthyradism s
smproved but notdompletely controlled and the diserse persists
mddfimtely s modified styenty as Jong as the wodine 15 given

Many believe that rodine loses s effectivensss after a fon
weeks of continuous admmstration and that patients who take
sodinte over lon, perieds of trme become oding fast or rodine
tolerant o that the drug so longer exerts any control over the
hyperthyrordism In many cses the seventy of the discase
progresses 1 spite of the admimstrition of odme sothnt
neither larger doses nor 1 contimuation of the swme doses of
odwe produces amv further remussion  Yet as Veans and
Lerman have shown the hyperthyrordism in these so-cathd

rodine fast eases undergoes an exacerbation when todine 18
wvathdrron  This mndieates that the admumsteition of jodine

69
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TODINE IN FHT IREATVPNT OF INPE RIH ROIDISYM

Physiologie Action of Jodime mt the Treatment of Hvper-
thyrohen

Whien 1 patient waith Grooes diseist s gavemiedhme the hyper
plagtic glnd fiEls%ath collowd the pulse rite/Tally the basal
metabolic rate 1s9owered und a partial remsion of the hyper
thy rordism 13 indueed (Plummer)

The sicchansm of tas rewtion 1s sotfinderstood but rodie
does erert o dined action on the seerctoryhictn ity of the thyrmd
ghaud crusin, a dimfoution but wot a complete wmtcrruption
of s output of atne thvred hormone  The bloch appears
to b 1o the rdeiee of actine thyrord hormone fram the gland
rather than m s produchion or storage  Thas tenelion appears
withta twenty four‘hours “dter the admustratian of jodne
And sts maximum genernd effect i noted from one to threch eks
ofter the imtiation of trextment  The hyperthyroidism
wngroved but notLompletely controlld and the distase persisis
indefimately m modified scverity as lon, 18 the wdine 15 nen

Many believe thal wodine fuses ats ¢ffectiveness after 2 fow
weehs of continuous adnmumstration and that patients who take
1otne over fong persods of e wcome Jodine fast o sodane
tolerant &0 that the drug na lunger exerts wy control over the
byperthyrodisin In many cases the seventy of the disense
progresses n spite of the adomumstration of wdme sothat
nestlirr Jarger doses nor o conuimuation of the swne doses of
sodine prod; amy further Yot s Means wd
Lerman have shown the hyperthyrodistn 1in these so-galled

wadine fast  cases undergocs m excerbation when 1adme 15
withdrawn  Ths md that the ad rihon of jodine

9
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exerts 1 mnunuum/eﬂ'«-(l perhaps more/tokmg i the first
fun weeks hut noverthe ks prevataslonz st isgnen Jodine
escape (an exacerbition of the patient « svmptoms while 10dine
i~ being g1ven) 1s not to be interpreted as the faulure of 10dine
to exert a continuous depressant Tect on the secretory activaty
of the thyrmd  Rather 1t should Ix con idered the result of
an cxacerbationof the diverse itwlf which has occurred m
spite of the 1odme and which would e more4eyere f the rodine
were withdrawn

Spontaneous or fodine-Induced Renmisaons

Therc 15 some4endenes for Crinves diseise to enter spon
taneousTemi~ 1on Thas tendencs 13 not apparent in the hvper
thyroidt m «econdary to nodolar _oiters Means states that
the course of ( Fves diserse 15 vamable with some tendencs
1o self imitation  In some cases the divase burms tt-elf out
and preduces myxedemn  In others the crue of the diserse
submides spontaneou Iy and the function of the thyrod returns
to normnl

Sinee there 1 this tendenes toward remussion 1 Graves
disers  cures  are sometimes <een following prolonzed treat
ment with todine  Whether or not thewe cures would have oc
curred spontaneously if rodine had not heen myen has never
been deternuned

Thomp~on el al reported a <eries of twenty four patients
treated by prolonged admum tration of 1odine  The results
were satisfactory m the majonty of cases i wiich the hvper
tinroidism was muld and 1n balf of them the patients remained
well after withdmwal of 1odine  In ten caces of moderate to
cevere hvperthvrodism however the disease was controlled
1 only one case and in five 1t became more cevere

In general there s little evidence to ndicate that the ad
munstration of sodine will cure patients with <ex ere hvperthy
roid: m or permanenth modifs the seventy of the divease ex
cept as tt depresses the secretor actiity of the thvrord duning
the time 1t & gnven



IODINE BN TRY CTREATUINT OF SYPIRYIIAOINIS <1

Preoperative Mdmnstration of fadine 1 Patsonte with
1 perthy rordssm

It 13 advantgraus to sce the patient with hypirthyroshsm
before 1odime 13 gaven m order to estin tte the trag seventy of
the doewce wd to plin teoviment accordingly  Prolongid
treatment with wwdine has bittle to recommend 18w this am
when safe and eftetne means of pulucwg o vomsson are
avalble  Futdc attempls to treat hyperthyrordism with iodine
often sesult in prolonged penods of desthiity folloncd by the
altimate necessty of a more defiming tretment I hypa
thyrordism s ruen tzed whes the symptoms first wppuar and
18 trewted defimtnddy sathont dedrvy  the wortality e »
ne hgble amd the period of dssability 13 short

1€ the pitient 1s to be prupwred for ogeration with jodine the
et tame for performmag » thyrodectomy 18 Hfler tnado four
woedks of thompy  On Aubre ccntumetes of Lugol s 4olution
three Ames duby or sodium or pot isstum wdde w equnalent
dones providies mon than A amph mitshe of rodme  One
drop of saturated solution of potassuun rodide s (qunalent to
stx drops of Lagols solutioe  Delermunations of the blood
wdme tihen one hour after the first dose of 1odine show yalues
ranging from 123 uncrorams to 175 meeroge ims per 160 c¢ of
blood as comprred with the normal blood todine level of 7
nutrograms to Il murograms Vo comvmetn, o controlled
evidence bnis heen produced to wdeate that the renussion g
ducedt by the intr fenous admistration of wdides results m
eithier a wose rapsd or 1 more complele remssion of the hyper
thyrdisrn fn fact Thompson has shown that doses as small
g 6(mg of 1odine dudy grven by ‘month are as{ Fectne as the
larger doses that arc commonly used

Whien s response to wdiae the pulse gurve has fallen 1ad bas
establishcd 1 plateaut 1lower Jevel when the patsent 1 tating
well and the wer htds merexsing shen the piient s nerygus
ness and cestlessticssAre dimantshed the tune for operation has
arened  The diserse has entered a remussion and has gnned
anmpetus ar womentum  xn e directon of recovery  After
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such a response severe thyrowd reietions are rare and operation
s 1chatndy safc (g 29)

If on the other hand the pulse curse fuibs 1o £l i response
to bed rest and jodine 1f the paticnt loses waght and becomes
morc tiervous the disese bas fauled to enter 4 romission and s
capble 1t the shightest provocation of evokin, a dangerous
thyroid ersis (1 1o 30)  Lhus type of rorction 1s commonly
sten tn patients who hive hnd wodme for lon,, periods of time
prior to admission Tht sk of operntion 15 greater m them
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Fig 29 Good response of the pul e curve torodine  Operation was follow ed
by a munimum rcaction  (Courtesy of Surgery Gynecology and Obstetrics )

than in the patient whose preoperative response hns been fa
vorable (Fiz 31) Further treatment with odine wil not ac
complish any added improvement  Under such circumstances
the rish of operation 1s too great to be undertaken without com
pletely controlling the hypurthyroidism by admuistration of an
anuthyrod“dru,, Todine should not be withdrawn untd the
Ty perthy rordism 1s well controlled lest the wathdrawal induce a
fatal/exacerbation of hyperthvroidism before the antithyroid
drug ¢ exert its elfect (Fig 32)

Todine 15 effective$n modifying the hyperthyrodism of both



IODINE 1IN THE TREATMENT OF 331§ RTHYROIOESY ~3
Graves derse and n(xluhrlt.uncn Afthough the most rymd
and deimatie sodine roanssions are apt to ocenr m pattents wth
diffist lnperplastic goiters the remmsion induced w patients
with noduiar goters man be stnhang

Postoperatsve Lse of Todme

After 1ochue bas boon admunstered for three weeks the re
mssion of the hyporthvrosthsm 1s s grott as ¢ be obtuned
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¥iz 30 Fatal thyrod enws following h mithyrordectomy m a gatient
with Geaves di case whos pulse cimve failed to respond to preoperative
treatment withredine  (Courtesy of Surgary Gyneeology and OF stetries Y

By mews of sodie therapy  In these eases the level of sodine
w the blood 13 cxtremedy nh and the thyrod glind has under

gone 3 much i olution as 1odine cas be expi cled to produce
Since 1odime does not have any effct on the active thyrod
hormone which 1s alrendy crculating m the blood and suce the
thyroid i properly prepared erees his under,one as much 1n

volution as 1odine can preduce 1t 18 quite useless 1o admnmster
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Iuge doses of wdine ether by mouth by rectum orintra
venowsly If the patient has been properly prepared for opera
tion the most that can he accomplished by .1ving 1odine after
operatton 1s to mantun the efliets of the jodine given before
Tlus e best be done by continumg to nve 14e of Tugols
solution three times dwly  ether by mouth or by rectum for
the first two or threedans after operation When the peak of
the lh\'ro:? reaction hns passed  the admumstrition of rodine

can be disfontinued wath safety
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Fig 31 Graves dicase Un ati factors response to 1odine  Fatal thy
roid criens fllowed preparatin for operation  Operation cancelled becau ¢
of pattent s emottonal reaction to the operating room

It by any chance 1 patient has been improperly prepared for
operttion and has not had sulficient 10dine to produce @ ma
mum remssion and 1f 1 scvere postoperajne reaction should
develop Lugol s solution m doses up to 304nmms can be gnen
intruénoushy 1n  solution of 10 per cent%lucose  Thys same
treatment 1s effcctine for patients admtted to the hospital
an thyroid erists, especrally 1f 10dine has not been adnumstered
previously
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Todur tends Lo prodece romisstons  some ey of nuld
recurrent fiyporthivrortemn wid soractimes appans W e o
porpirnent ramssion s focd hordore o bekieve that
vodite Bt provent recurreece i goen i selected evses e
throdectomy Sl doses of sodme (¢ numm of In.ots
sotutton duhv) for a period of six months aflcs vpardron o
Be paven an oints 1 which sosore fypeotioradsn s aseusted
sith on extrumely Waperplastie glind It s my ungression
that the revdual symptoms of hyperthyrondwm are more
prompily ond complitely controited sn thew patissts thn
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Frz 32 The patwent wex given jodine tor four drys but becpase the reac
tou tomdine seem dunfaroral] stas tmatration wes disrontmued The
patient mad agood re ponse to the todine but tfen 2 soon sests effect ware
off developed & Ayrond costs and Ogired. This chart dates from the early
Aays of the use af w1 ae wh n N3 oIl cts were ot understood elearly

these who i discliarged without vodine and weth the remunats
of thyroud dassue s~ hyperplistie state  This procedure siems
even more togiest 1 view of the [iet thit wadime provents the
compensatory hyporplism which deselops 1n the thyrowds of

evperunentd antmals afier the greater portion of the gland bis
been removed
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It 1s also re wsonable to cxpect that sodine would cxert a bene
ficnl effect on the hyperplistic remnants of 1 gland wineh had
buen prepared for operition by adminsstration of an antithyrod
dru.  In one (e a goter recurred withim a fow wodhs ina
ptient who b recened thivuraal preopeeatineds The gland
dud not cnlarge further after 1odine was given

Todine may also be used m congunction with the nnllllurmd
drugs 1o prosent/iveessne Inperplasin and s meubnty of the
lh)mul Doses as smill as 10 mg?duly are effcetive i pre
ventin, the dovdopment of 1 thnl! and bruit  TenYmumms
of Lu.ol s solution should be given threefimes dly for at feast
tn/d s belore thn rodcctomy s performed upon 1 patient
bang traatad with an antithyrod drug - The adminustration of
todine ¢iuses an imvolution of the thyrod and prevents the
excessive v wcuhinty which otherwise follows the use of the
antithyvroud drugs

Occastonally a defiaenes of todine or in.estion of some un
known goritrogen mduces hyperplasia it 1 simple diffuse goiter
In the followsn, casc report althouh the patient did not have
hypertinrodism  the thyroid glnd was cxtremely Invperplastic
I1ad 1odine i plivsiologie doses been admunistered from the
tine of operation the recurrence probably could have been
avordad

A 19 year-old school girl from Niagara Falls N Y entered the hospital
for treatment of & congemital goiter A thyroidcctomy had been perfirmed
el enhere at the age of 1a She had had nosymptoms of hyperthyrordi m
After optration the goiter recurred promptly and grow until it was nearly
a9 large as bufore

Fxamination showed a recurrent dufTu ¢ gorter of soft consistency  The
I asal metabolic rate was minus ~ per cent the pul ¢ was "8 There wa
no clinicat evidence of hypecthyroidi m

Subtotal thyrotdectomy was purform d and the patient wa di charged
afller an uneventful comvele cence At the ume of di charge the incision
was well healed and no thyrot | 1 sue was palpal le

One month later the patient returned complaining that the goiter again
had begun to enlarge  Fxamination ruxcaled a soft duffu e enlargement of
both lobes of the thyrord to approvimately three times the normal «ize
There was no evidence of hyperthyrordt m
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The thyroid glan 1 at the time of the second operation Was extremcly
hype rplastic and contained no collod whatsorver  The second recurrunce
was treated with small doses of indine and thyvoud extract and oyora prrind
of years has decreased shghtly  Had 10dine been given immediately fol
Jowing the second thyrodectomy the second recurrence probably conld
hayve heen pres ented

‘The brother of the pancm. lmd thrﬂ‘ operations for & conremital goiter

d with 1 h m  The thyrowl gland showed
colloid gorter and exhau tion n(ruphy

The Dangers of Withdrawing Jodine

In 1926 1odine often was given over lon, periods of time in
an attempt to cure patients with y perthyroidism  The danger
of withdrawin, 10dine from patients with severe Iy pecthy roidism
who hd been taking 10dine for 1 long period of time was not
appreciated nd dine was not given between the slages of
divided operations  Consequently as many pitients died at
home between stages as dred n the hospital after opiration
The patients left the hosptal in good condition but fatal thyrond
crises or cardiac falure soon developed  The evacerbation
resulting from the withdrawal of 1odine was more severe thwn
the remsston mduced by the operation

It 15 equally dangerous to withdraw rodine from 1 patient
with severe hyperthyroidism who 1s to be treated with an anti
thyroid drug  The exacerbation due to withdranal of 10dine
may tahe place before the antithyroid drug becomes effectiye
and death may ensue  Under these crrcumstances it 1s prefer
able to g1ve both odime and the antithyroid drug simultaneously
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It s 2l rewonablc to expeet that sodine would exert a bene
frenl cffect on the byporplhistie remnants of a glnd wlich had
boen prepared for operation by admunstration of an antithy roid
dru,  In onc (ase a joiter recurred waithm 1 fiw wedks tnoa
patient who had recenved thiouraal preoperatineds The ghind
did not enlirge further after sodine was given

Todine may also be used i conyunction wath the antithyvrod
drugs to provent/xcessive hypirphism and vascutanty of the
thyroid  Doses as small as 10 mgZ/dahy are effcctne m pre
ventin, the dovdopment of a thrll and brurt  TenYmmums
of Tu.ol s solutton should be given threcAnnes duly for at Ieist
tenYdavs bfore thyvrodcctomy s purformed upon A pitient
ban. treated with an antithvroid dea,, The admumstration of
wdme causes an imvolution of the thyrod and prevents the
exeessive vascuhinty which otherwise Tollows the use of the
antsthhvrod drugs

Occastomilly a defieieney of 1odine or in.estion of some un
known goiteonen mduces hyvperplis v 2 simple diffuse goiter
In the followin,, case report lthou h the patient did not have
hyperthyrodism the thyrod gland was cxtremely Inporplastic
Had rodme m phvsioloate doses been admmnstered from the
time of operition the recurrence probably could have been

noded

419 yearold chool mrl from Niagara Fulls N Y entered the hospital
for treatment of a congenital goiter A thyroidectomy had been perfrmed
elsewhere at the age of 1s She had had no &ytnptoms of hyperthyrord: m
After operation the goiter recurred promptly and grew untid 1t was nearly
as large as beforc

Fxamimation showed a recucrint duffuse goiter of soft consistency  The
} asal metabolic rate was minus 7 per cent the pul ¢ was "8 There was
no clintcal exidence of hyperthyroidism

Subtotal thyroidectomy was p rformed and the patt nt was discharged
after an uneventful comvale cence At the tme of di charge the incsion
was well healed and no thyroid tissue was palpalt le

One month later the patient returned complaimng that the goiter agan
had begun to enlarge  Examination revealed a soft diffu e enlargement of
both lobes of the thyroid to approumately three times the normal stze
There was no evidence of hypuethyroidi m
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ANTITIIY ROID DRUGS IN THL TREATMENT O
HYPFRTHYROIDISM

The Contnibution of the Antithyreid Drugs to the Safety
of Thyroid Surgery

In June D912 Astwood /first teeated hyperthyroidism with
an antithyrod drug  The patient was given 2 gm /of thiourea
daly and the basal metabolic rate fell to normaldn two wechs

Since this time thousands of patients have been treated with
the antithyrod drugs Thiouracil was first used but proved
too tovic to find widespread acceptance except as a means of
preparmng seniously 1]l patients for operation  Now the newer
and less toxic thiourncil dernvatives propyl and methylthiou
racil are effectine 1n controling and possibly 1n curing hyper
thyroidism

Before the introduction of thnouracit the mortality rate of
hy perthyrordism treated by experienced surgeons had fallen to
less than 1 per cent Improvement m anesthesia 1n surgical
technic 1n preoperative and postoperative care a keener appre
ciation of factors that 1ncreased the nisk of operation and the
judicious use of x ray therapy in preparing seriously 1ll patients
for operation all contributed materally to this advance  Yet
1t was impossible to lower the mortality rate in a large series
of cases to levels much below the apparently irreductble mim
mum of 1 per cent and still to operate on all the desperately 1t
patients whose life depended on control of their hyperthyroidism

Although operations for hyperthyrordism still carried a low
but sigmficant nisk operations for sumple goiter often more
difficult from a technical standpoint were attended by a mor
tality rate of less than one i a thousand The mortality of
operations for hyperthyroxdism was thus ten times that of
simple goiter
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§ Plummer 11 5 Heults of admini tenng todin to patients having
«xophthalme goiter - J A M A 40 195 (Jund 30) 1923

> lhompon W O Braky A € Fhompson 1 h andThog 1 G
Bange of «fMective todine dwag  m cxophthalmie goster  eflect of
bu al metabohsm of rest and of daily administration of ene drop of
compound rolution of odine  Arch Int Ved &5 261 281 (Feb)
1930
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ANTITIIY ROID DRUGS IN TIIF TREATMENT OI
M PFRTHYROIDISM

The Contribution of the Antithyroid Drugs to the Safety
of Thyrowd Surgery

In June /1912 Astwood/first treated hyperthyroidism with
an antithyroid drug  The patient was given 2 gm /of thiouren
daly and the basal metabolic rate fell to normaldh two weeks

Since this time thousands of patients have been treated with
the antithyroid drugs Thiouracil was first used but proved
too tovic to find widesprend acceptance except 1s a means of
prepaning seniously 11l patients for operation  Now the newer
and less tovic thiouraci! durnvatives propy! and methyitinou
racil are effective 1n controlling and possibly 1 curing hyper
thyroidism

Before the introduction of thiouracil the mortality rate of
hyperthyroidism treated by experienced surgeons had fallen to
less than 1 per cent  Improvement in anesthesia in surgical
technic 1n preoperative and postoperative care a heener appre
ciation of factors that merensed the nisk of operation and the
Judicious use of x ray therapy m preparing seriously 1ll patients
for operatien all contributed matenially to tlns advance  Yet
1t was impossible to lower the mortality rate 1n a large scries
of cases to levels much below the apparently irreducible mm
mum of 1 per cent and still to operate on a1l the desperately 1l
patients whose life depended on control of their hyperthyroidism

Although operations for hyperthyrowdism shill carried a low
but sigmficant rish operations for siple gotter often more
difficult from a technical standpoint were attended by a mor
tality rate of less than one 1n a thousand The mortality of
operations for hyperthyrodism was thus ten times that of
simple goiter
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Lhe postoperative fatalittes usually occurred m a group of
patients who could be picked out preoperatively ns presenting
an ancrcased rish  Tluournel although dan,erous n stself
afforded a means of abolistang this sk and of rendenin, (hoe
ptients as safe for operation as they would have been af they
hd b simple gorters

Since the nsh of fnml‘gnnuloq toss during trertment wath
thiourral was estimated to be approumately 0 54cr cent few
surgeons chose cither to mamntam treatment with ths dru.
wdefimtcly or 1o use it routinels to prepare patients for opcry
tions which myolved no special dangers  Hence only a smali
percentage of all patients wath hyperthy rordism were prepared
with thiouractl and most were treated with 1odine and opernted
upon as before

Since the seriously 1)l patients were generally treated before
operation until the hyperthyrordism was completely controlled
the mortality rate of thyroidectomy immedintely fll to levels
never before attamned and only 2 small fraction of a per cent
of the patients operated upon were lost  The advent of the
nower antithyrod drugs propyl and methy Ithiouraerl has n
creased the safcty of preoperative preparation to the pomnt that
1t 18 now safe to prepare the majonity of patients with hyper

thyvroidism with these drugs
Tody the mortality rate of the surgical treatment of hyper
thyrowdism 1n the hands of competent surgeons who prepare the
majonty of thew patients with propylthiouraeil has fallen almost
to the \umsllmgofmmt There have been noveaths follow ing
operations for hy perthyroidism at the Clexeland Clime Hospital
1n the st 800%onsecutive cases The morbidity of thyrowdec
tomy n the hands of competent surgeons 1s hbewst low
Junies to the recurrent laryngeal nerves and tetanv occurning
1n only a fraction of a per cent of the cases The consideration
of the scar 1s not often a serious one  Hence 1t 1s farr to s1y that
both the mortality and morbidity of thyroidectomy for hyper
thyroidism are now on an eminently satisfctory level approx:
mating that of removal of a stmple goiter

Unfortunately 1n the hands of unqualified surgeons the mor
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bidity of thyrod surgery mcluding mjury 1o the recurrent hiryn
el nerves tetany recurrent hyperthyroidism and unsatisfac
tory sears stll appLats to be much Ingher than it <hould be
As nearly as ean be judged from examinition of the voeal
cords of the patients who are seen at the Cleveland Clinie wath
recurrent gouters after operntions performed elsenliere Jhe 1ma
dence of uniateral yocal cord paralywis 19 gronter than e cont
Tins mny not be a true sampling of the over all madence of
this comphication but since figures of this nalure arc not e
ported T know of no other nay to arrive at an estimate

There always s buen 1 marked dispanty between the mor
tality rates reported by surgeons who are particulirly interested
m surgery of the thyrod and tho ¢ reported from gencral
hospitals where no one surgeon or group of internists and sur
~cons has beeome terested 1n the study of thyrowd disense
Thus Ifore the introduction of thiourncil mortality rates
following operation for hvperthyroidism were as high 2s 115
per cent 1 certun unspecialized hospitals while some of the
more specialized mstitutions were losing less than 1 per cent of
the patients operated upon  The type of pitint and the se
venty of the discase may have played a part in these results
but, 1t 15 noteworthy that the results i respect to morbidity
following thyroid surgery follow a simiar pattern  Techmcal
acaidents tetany njury to the recurrent laryngeal nerves and
persistent and recurrent hyperthyroidism are much lower 1n
the hands of surgeons who are specially truned in the surgery
of the thyrod than n those of the surgeon who only occa
sionally performs a thyroidectomy

The purpose of this discussion 18 not to emphasize the relative
rishs of th d y m the lized as compardd to the
unspecralized institution but 1s rather to pont out that when
dearding as to the ments of medical versus surgical trcatment
of hyperthyrodism  there are important considerations other
than those of the methods wvolved  If there were v ulable
a surgeon well truned to perform a safe thyroidectomy thy
roidectomy mught be the treatment of chowce But if the pa
tient were to be subjected to operation by a surgeon whose
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record of mortality and morbidity following thyvrodectomy 1s
Ingh certamhy a prolonged tnal f not indefimte tretment
with one of the antithyrod drugs would be the wisest course
to follow

Rauonale of Treatment with the Antithyroad Drugs

Recurrence 1 ollowing Operalice [reatment  When hyper
thyvroaidism comes about ns the result of functionl activity m a
longstanding adenoma 1t 1s not surprisin,, that ranosal of the
bemign tumor which 1s responsible for the hvperthyrowdism 15
followed by cure of the disersc and an almost neghgible m
adunce of reeurrent hyperthvroidisim — The factors responsible
for the development of the onginil adenom are no longer 1n
operation and af excision has been complete there 1s no reason
for the hypcrthyroidism to recur

In Graves disewse howover the entire glnd 1s stimulated to
hypertrophy hyperpiasin and hyperfunction by causes wiich
are not fully understood It scems likely tiat the prunary seat
of the disease 1s 1 the thyrord gland atsddf  Subtotal thyrod
ectomy docs nothing to chmmate the factors that onginally
stimulated the hyperplasia and hyperfunction  Hence  the
surprwng chimen! feature 1s not that hiyperthyrodism occa
sionally recurs but rather that the discase does not aluays
recur

The maidence of persistent hypcrthyroidism following opern
tion 15 easy to determine  Perststence of the Iy perthyroidism
represents a techmcal error resulting from nsufficient remosal
of thyroid tissue  Tlus complication 1s rire and occurs only
i a fraction of 1 per cent of all cases of hyperthyroidism 1f
thyroidectomy has been well done

On the other hand the true incidence of hyperthyroidism re
curring a year or more after operation is difficult to determine
and will depend upon the length of the follow up  Although
the greatest madence of rccurrent/hyperchyrmd|sm 1 the
first{two years following thyroidectomy 1t mny, recur at any
time A patient may remam well for t\venty/years only to
develop late mn life recurrent hyperthyroxdism  Thompson
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1 a group of patients some of whom were followed only three
months found that 19 5 per cent showed residual or recurrent
hvperthyroidism It 15 estimated thnt the over all incrdence
of persistent and recurrent hyperthyrod: m following an ade-
quate thyroidectomy does not exceed 5 per cent  (See section
on End Results of Thyrotdectomy Chapter 11}

If these fizures are broken down further to separite Graves
disense from nodular gorters with hyperthyrowdism it s appar
ent that the majonty of patients with recurrent hyperthy
roidism have Graves disense  In my own exvpenience four
fifths of the operations performed on patients with recurrent
hyvperthvroids m were done for Graves discase  Simularly of
the thirteen patients of my own sertes who developed recurrent
hyperthvroidism all but one had Graves disease  Since most
reports on the meidence of recurrent hyperthyroidism do not
separate nodulir gosters with hyperthyroidism from Graves
disease since there nre few recurrences of hyperthyroidism after
removal of nodulr gorters and finally since the penod of time
that the reported patients have been followed 15 not usually
more than a few years the true incidenct_of recurrent hyper
thyroidism in Craves_disease probably 1s lngher than 5/per cent
and possibly nearer lf/pcr cent when the operation 13 performed
by the conventional techme

Total)ihymldec(omlcs are seldom performed 1n the treatment
of hyperthyroxism because of the prolbitive inadence of
parathyrord /tehny Studies conducted 1n relation to total
thyrodectomy for heart disease and expeniments on ammals
have shown that unless every vestige of thyrod tissue 1s re-
moved regeneration of the thyroid promptly restores its func
tion to normal  This regeneration occurs as & compensatory
hypertrophy and hyperplasia sumulated by the pitwrtary gland
1n response to a deficiency 1n circulating thy roid hormone

Since (1) the normal thyroud 1s capable of regeneration (2)
a considerable portion of the thyroid 1s left following subtotal
thyroidectomy and (3) the true causes of hypertrophy hyper
plasia and hyperfunction of the thyrod m hyperthyroidism
are not removed by thyroidectomy why 1s it that the remnants
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record of mortality and morbidity following thyrodectomy 15
gl certamly a prolonged tnal af not mdefintte tre itment
with one of the antithyroid drugs would be the wisest course
to follow

Ratwonale of Treatnient with the Antaithsroud Drugs

Recurrence Following Operalie Treatment  When hvper
thyroidism comes about as the result of functionl actrvty m 1
longstandsn,, adenoma 1t 13 not surpnsing that ranoval of the
bemgn tumor wiieh 1s responsible for the hypcrthyroidism s
followed by cure of the discase and an almost neghgible
adened of recurrent hyperthnroidism  The factors responsible
for the devclopment of the original adenomn are no longer 10
opcrtion and if cxersion hias becn complete there 1s no reason
for the hyperthyroidism to recur

In Graves discise however the entire gland 1s stimulated to
hypertrophy  hypurplasia and hyperfunction by causes wiich
are not fully understood It seems likely that the primary seit
of the disease 15 i the thyrod gland itself  Subtatal thyrod
cctomy docs nothin, to eluminate the factors that ongmally
stimulated the hyperplasin and by perfunction  Hence the
surprising chimeal feature is not that hyperthyrowdism occa
siomally recurs but rather that the disease does not aluays
recur

The mncidence of persistent hy perthyroidism following opera
tion 18 easy to deterrmne Persistence of the hyperthyrowdism
rupresents a techmical error resulting from 1nsuflicient removal
of thyroid tissue  This complication 1s rare and occurs only
m a fraction of 1 per cent of all cascs of hyperthyroidism 1f
thyroidectomy has been well done

On the other hand the true inaidence of hyperthyroidism re
curring a year or more after operation 13 diflicult to determine
and will depend upon the length of, the follow up  Although
the greatest mcidence of re(‘ul‘renl/h)perlll)l’Oldlsm 15 m the
first{two years following thyroidectomy st mny, recur at any
tme A patient may remam well for t\\enty/)ears only to
develop late 1n fe recurrent hyperthyroidism  Thompson
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actne thyroid hormone fhtouracil accomplishes a phystologic
wnstead of an enalomie thy rordeclomy

The s1me questions can be ashed about the results obtamed
with tlnouraail as were ashed about those following thyroidec
tomy Why docs not the human thyroud invanably enlarge
under troatment as it does 1w ammah?  The pitwtary gland 1s
stimulated by the deficieney of thyroud hormone to pour out 1ts
thyroid simulating hormone  Hyperplasin of the thyrod re
sults but the enlargement of the gland usually 13 neghmble
Oceasionally there 1s a case 1w wlich the thyrod grows with
incredible Tapidity  but these €153 are the exception and not
the rule

Why docs not the hyperthyroidism invanably recur after
withdranal of the drug? Thiouraail so far as 1s hnown hns
no eflfcet on the factors wluch first stimulated the thyrod gland
Pmlongcd‘cmlsslons from hyperthveomdism  nevertheless are
obtaned following thiouraell therapy m perhaps SO/er cent of
the paticnts who receive adequate treatment  How long these
remussions will Iast 15 uncertin It would appear that physio
logic thyroidectomy by thiouracil therapy brenks the  vicrous
arcle just as anatomie ihyrodectomy does  When a, remus
sion 15 obtuined with thiouracil the end results re \m{)r(‘dlcl
able just as they are following thyrodectomy  Recurrence of
fiypertiyrodism however 1 more Lommon after a course of
tluouraail than following an adequate thyrordectomy

When severc postoperatine hypothyrodism or myyedema
occurs the subsequent development of recurrent hyperthy
roidism 1s extremely rare I have never observed tlns sequence
of events although I have seen hyperthyroidism recur in pa
tents whose basal metabohic ratus after operation were as low
as mnus 13 per cent  Perliaps the low neidence of recurrent
hyperthyroidism 1n patients who have had hypothyrotdism can
be expluned on the hypothesis that the vicious aircle 15 more
completely broken by the induction of scvere hnpothyroidism
I am convinced that postoperatine hypothyrodism 1s not al
ways caused by removing an excessive amount of thyroid
tissue and that its persistence 18 not becuse there 1s 1nsufficient
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of the thyroid do not alwnys enlarge and cause a recurrence of
the disease?

On the basis of present knowledge there 15 no answer to this
question unless 1t 1s assumed that thyrosdectomy merely breaks
a hink 1 a vicious arrele of nervous or endocrine disorders Tt
s possible thit subtotal thyrordcctomy by accomphshing a
reduction n the output of thyroid hormone to normnl or sub-
normal level  secondarnly causes a subsidence of the factors
that incited the thyrod gland to Inperfunction  The fact that
recurrent hypertlnroidism and postoperative hypothyroidism
arc most commonly suen after operations for Grues disease
and are seldom scen followng operations for nodular gotter 1
further evidence that some fictor other than the amount of
thyrowd tissuc left 1s responsible for the unpredictable occurrence
of postoperatny e hy pothy rodism and recurrent hy perthy roidism
If enough tissue 15 removed to induce a rermssion of the symp
toms of Grives diserse 1t 15 3npossible 10 predict whether ths

mterruption of the vicious crdc will produce mivyédema will
stabihize the function of the thyroid at a normalfevel or will
act but temporanly until the gland 1s agun stimulated and the
disease fecurs  The surgieal treatment of diffuse goiter with
hyperthyrordism 15 empiric 1n approach unpredictable 1n out
comc and unplivsiologic n principle but from a chme! stand
pont 1s safe s<imple and sitisfactory

Tollowing subtotal thyroidectomy the mechimsm of com
pensatory hypertrophy and hyperplasta and the factors wlich
caused the onginal hyperfunction of the thyrord would be
cxpected to continue to operate and to produce a recurrence
of the goter and of the hyperthyroidiem  Yet this occurs m
only 1 small percent g of cses  An unphyswlogic procedure
13 proved empirically to be a sound chmical treatment  Is the
treatment of hyperthyroidism with antithyrod drugs safer
more predictable 1n its end results or more physiologic than
remoral of the gland?

Recurrence Followwng Use of Antithyroid Drugs  So fir as
has been deternined the effect of thiouraail derivatives 1y
pnmanly on the thyrmd gland By blocking formation of
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trentment of Crves diserse unless the gland 1 ege or en
hrges under treatment unless the patient 1s uncooperative the
response to the antithyroid drugs 1s meomplete or slow or the
paticnt 15 intolerant of the drug

When goiters contain adenomas of sigmificant size the situr
tion1s dufferent Tumors are present in the thyrod  These are
of cosmetic importance tend to <nlarge tend to produce symp-
toms of pressure and are of possible sigmficance 1 respect to
malignancy  Because tumors of amy orgwn are potentially
troublesome becanse the risk of operation 15 shght unless the
patient 15 old or debilitated and because hyperthyrowdism
rarely recurs after removal of a nodular goiter thyroidectomy
remains the treatment of choice for nodular goiter with hyper
thyrodism

If Lugol s solution 1s given 1 doses of 10 or 15 mmms three
times daily for two wechs before operation as suggested by
Lahey the technical difficulties of thyroidectomy are not sig
wificantly increased by preparation with the antithyroid drugs
An equally acceptable method of effecting and mamntaimng 1
volution of the thyrod 15 to gve 10 mg of 10dine daily along
with the antithyrod drug throughout the entire period of
treatment

Since hyperthyroidism can be controlled safely in patients
not ntolerant of the antithyroid drugs 1t does not seem rea
sonable to assume the needless risk of operation upon a patient
with severe or comphcated hyperthyroidism without first com
pletely controlhing all signs of tovicaty and reducing the basal
metabolic rate to normal It 1s impossible to predict how long
this will take but 1n general patients with large nodular goiters
and those who have taken 1odine before the antithyrod drug
was given will react more slowly  Severe hyperthyroidism may
respond dramatically mn a matter of three or four weeks and
mld hyperthyroidism may take months to control The simul
taneous use of rodine and propylthiouracil does not matenally
affect the speed of the response probably because the antithy
tod drug blocks the synthesis of 1odine into thyrod hormone
The prompt mtial response to the 10dine 18 of particular value
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thyrord tissue left to regenerate and cwse a recurrence if the
stimulating mechanim were in operation  In the patients who
develop postoperntn ¢ hy pothy roidism some profound alteration
has been dffeeted in the mechanism wlich goyerns the sceretory
activity of the thyrod gland Ty mechamsin 1s not under
stood

Subtotal thyrodectomy and thiouracil therapy accomplish
essentinlly the same end by different means  Both methiods of
trentment depend upon mducing a temporary remssion of the
hyperthyroidism  During this remission the  viclous arele
of the pathologic physiology 1s broken and mn those patients
who are to remam well the abnormal stumulation of the thyrod
18 abolished

The s1zc of the glind may be n sigmificant factor in determining
the duration or permanency of remissions after trentment with
antithyrod dru.s  To date 1t appears that longstanding re
missions occur most often in patients with small goters  An
analogy can be drawn in this respect to rccurrent hyperthyroid
18m After thy rondectomy where the mcidcnce of recurrence bears
2 dircet relationship to the amount of thyroid tissue left at the
time of operation

Any drug which s as safe as a surgical operation and which
can accomphsh the snme ends without ncurnng dicomfort
morbidity loss of time from work and the expense of hospitali
zation 1s a better therapeutic measure than surgery  Propyl
thiourncil fulfills these qualfications It does not have the
disadvantage of serious toxicity It ean safely and apparently
1 many cases completely break the vicious aircle of thyrord
stumulation  Moreover 1t often produces a lnsting remission
after 1ts wathdrawal

If the remussions ol d after physiologic thyrod y
induced by propylthiournail do not prove to be permanent 1t
will be necessary either to gne small maintenance doses of
propylthiouraail for an indefinite period of time or at some sub
sequent date with the hypertlyroidism completely controlled
to_resort to thyrodectomy  For the present at Jeast there
seem to be few mndications for thyrodectomy as the primary
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mg{duly and the dose should b+ mamntamed until the basal
metabolic rate reaches ubnormal levels  If hypothyrowdism
duvclops 1t may be more Cwily controlled by small doses of
thyvrod than by readjustment of the dose of propy lthiouracil

For yeams the mternst has enthieized the surgeon becausce
Iyperthvrodiom tended to recur afler inadequate thyrodee
tomies  Recurrent hyperthyroidism after thyrodectomy was
not always the fwult of the method but often w s caused by the
Iack of thoroughness with which the operation was accom
phished  Today the shoc is on the other foot and the responsi
bility for thorou iness of treatment rests upan the mntermst

Tven if the patient 15 [ree of symptoms 1 ganing weight
and the hyperthyrodism seems well controlled  treatment ean
1ot b considered adequate if the basal met ibolic rate remains
n th¢ niighborhood of plus 104er cent  In certan resistant,
cases the mhcrant wenkness of propy ittnouracil rendecs wt dilli
cult to lower the basal metabolic rate below tlus level  In
such cases serioug consideration should be grven to the use of
the more potentAncthylthiouraail

The physician who 15 content to treat hyperthyroidism symp
tomatically by givin, enough propylthiouracil to effict a grat
fying improvement 1n the patient s symptoms without bringing
the basal metabolic rate to 0 or to subnormal levels will obtain
few longstanding remissions His patients will require per
petual treatment or will have to resort to thyrodectomy or
radwoactive 10dine  The results of madequate medical treat
ment are comparabl. 1 every respect to those of inadequate
thyrodectomy The intermst 13 therefore confronted today by
the same chall that confionted the at the turn of
the century

Toxicrly of Propvithiwuracil The toxierty of propylthiouracil
appears to be between one fifth and one-tenth that of thiouracil
To my knowledge 1t has caused no fatalities m several thousand
patients who have been treated with 1t and m our expenence
with over 300 cases therc has been only one serious reaction an
exfolativesdermatiis Leukopema’ims been so rare that we
do not msist on the weekly blood connt but merely check the
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we the rchalahitstion of patanis whose Dyperthyrod moas
sovere

Propyvithiouraeil 1n the Ircatment of 1y perthy rordism

The medieal trotment of hypurthyrodism with the ant
thyrowd drugs 1s not so simple 9 1t sounds and constderable
knowlcdge of the physiology of the thyrord and the pharm icol
ogy of the drugs 1s required if the patient 1 to be managed well
Too offen there 1s a tanduney to deviate from the dosage sched
ule to mterrupt trcatment or fo cdhange to some other form of
therapy  If the paticnt 15 not attended by 1 phvaician who 1s
fammbiar with and ssmpathetic wath the use of the antsthyroid
drugs 1t 18 unportant that the patient be cooperative and m
telligént and also that she be able to return for periodic obserya
tion If these condiions ¢ be met medical traatment e
be carmed out satisfictonly over a perrod of 9 yenr or more
and the chanees of obtmining longstinding or pormanent remis
sions arc imereascd  If these condittons cannot be fulfilled 1t
1s better to prepare the pattent for operation and remove the
thyroid

Propylthiouracil 1s a we her nllllyl) roud drug than thiouracil
Astwood has shown that for twenty “Tour hours after an adequate
smgle dose of thiouracil the thyroid 1s unable to t1h¢up radio
active sodine and presumably 15 unable to makc thyrod hor
mone  Aftcr an effective single dose of prophylthiouragil the
uptake of rdioactne 1odine 18 blocked for only four/hours
Tlns dilference may explun the difference n the potency of the
two drugs and the difficulty that has been experienced 1
depressing the basil mctabolism to subnormal levels by d
mnistration of propy)thiouracil  Because a longstanding or
permanent remussion probably depends on the completeness and
on the duratton of the trcatment it 1s important to be cogmzant
of this inherent weakness of propy ltinouraci

Since the effects of propylthiouracl are ¢f short duration 1t
should be given threefimes daily and atbedtime  Although
1t would be desirable to wahedthe patient at mght to g e another
dose 1t 15 impractical to do so  The average dose 15 200 0800
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medduh aud the dov <hould b muntamed auttl the basal
metaboli rate reaches Kabmormat Jevdds  IF Inpothyvroidism
develops 1t may bo more <nsily controlied by smnll dowes of
thyrord than by rOdgustment of the das of props Ithour il

Yor suars the mtcrnnt his cntierzed the surgeon beeaust
hyperthvedt m tanded to recur after i wdegunte thyrodee
tomies  Recurrent invperthyrordism alter thyrodectomy was
not b ys the fanlt of the method but often was caused In the
Ieh of thoroughness with wincl the aperaton was accom
pinhed  Today the shoe 15 on the othier foot and the responst
bility for thorougliness of treatment rests upon the wtormst

$3en of the pitient 1 free of symploms 15 gumng waght
and the bvperthyrodism seems widl controfled treatment (i
nat be consdered adequate of they, bisad aetabolic rite remuns
i the neighborkood of plus 1046(1 «nt  In certam resstant
cases the mblicer ut wetkness of propyithiour et readers 1t duffi
it 1o Jower the basal metnbohe rate belon ths leved  In
such c1ses seriousy considuration should bo given to the use of
the more polunvf;lclh\llhmur il

The physim who 1s content to treat hyperthy rodism symp-
tomatieally by goving enough propy ltourtad to effect 4 grat
fying imprerement i the patient s symptoms without brnging
the bisal metabol rate to 0 or to subnormyal levads will obitun
few lonntandin, remmssions  His patients will require per
petual treatment or will have to resort to thyrodectomy or
rdioactive totie The results of mdequate medieal treat
ment 1re comparable 1 cvry respect to those of inadequate
thyroidectomv  The satermst 15 therefore confronted today by
the same choilenge that confronted the surgeous at the turn of
the century

Torierly of Propvithwuracil  The toxiaity of propy Rlucurial
appears 1o be. between one fifth and one tenth that of thiouracy!
To my knowledge 1t has caused no tatakities 1n several thousand
patients who have been troated with it and w our expenence
with over 300 ¢ ses there hi1s been onhy one serious reactton an
exfobiatn e dermtitis Leuhopenta®has been so rare that we
o not muist on the weehlv blood count but merely check the
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white and differentral blood couut a weeh after starting treat
ment and every three months at the time that the bacal meta
bolic rate 1s determined AN patients are snstructed m the
sigmificance of a sore throat dermatiis or fever

Side reactions hve been few  In only 3 per cent of over
300 cases was 1t necessry to discontinue {reatment becaust
of toiaty  One patient 2 man 61 years of age with aunicular
fibrillation and artertosclerotic hewt discase died suddenly
after vomuting for a dav - No blood counts were mnde and
there 15 no record of lus having had any fover e had taken
the drug about 1 month without reaction and there 15 httle
reason to suppose that hiy death was attnibutable to,the use of
propylthiouracil  There has been no gase ol agrinulocytosis
and as {ar as we know only one of graflulopema  This patient
had a normal white blood cell count of 1500 but only 2o per cent
granulocyles  One patient developed transient hives two be
came nauseated one had transint arthralga and one had
severe cxfolintine dermahitis after recovery from wlich there
was 1 gencrilized hehenfication of the shin Interestingly
enough tiis patient took tlnouraal for many months and pro
pvithiouraci! for nearly a year before the dermatitis dey eloped
He hns not 1s yet recovered sufficiently to ennble us to test him
to see 1f 1t 15 1 reality the propylthiouracil that 1s responstble
Certamly until proved otherwise 1t must be assumed that the
reaction 1s due to the drug

Three patients have complamcd of numbnes> of the extrerm
ties while under treatment with propylthiouracil  One patient
became hysterical aftcr the hyperthyroidism was controlled
and complamed mcessantly of 4 scnsation of numbness The
emotional disturbances subsided promptly following with
drawal of the drug but the numbness persisted for several
months There was no alteration of blood chemustry and no
demonstrable sensory or motor chinges  Questionable or mild
towc reactions have thus appearcd n about 3 per cent of the
patients treated and less than 05 per cent have had serious
reactions requiring hospifal supervision

Resulls of Treafment with Propylihiouraci!  When m response
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o trevtment with an antihveod dry,, the metabolism his
fallen 10 0 or Jowcr 1nd all objectine evadence of hypurthyrordism
has becn controlled the di e e 1s ns completely and effictivels
controlled ns 1t 1s by thvrodectomy™ Symptoms referble to
hiyperthyroidism have been abolished 1 the patients whose
bisal metabolic rates have fillen to 0 1n response to medienl
management  On the other hand  there hgve buen a fos pa
tients whose basal metabolic rates hve notfallen to 0 evenafter
recening doscs of 200 or 300 mg daly for four or five months
and these patients hve chmenl esideyyee of residua) hyperthy
rordism  If the dosage were furtherdncrensed or if trentment
were continued longer 1 believe the hyperthyrowism in these
patients could be cm‘((r‘olled but we have rarely given more than
400 \fxg daly  Most of the refractory patients huve hind severe
hyperthyroidism and large gorters

From observation of patients who have of their own ~ccord
exther cut down the dosage of propyitinouracil or stopped tahing
1t after having been well controlled for a short time 1tas wppar
ent that there 13 a very strihing tendency for prompt recur
rences to take plice  On the other hand seventeen of twenty
patients whose ryperthyrodism hag becn completety€ontrolied
for aiear by continuous therapy with propylthouracil hwe
remained well for three months to a year after withdrinal of
the drug Tt appears therefore that the medence of pro
tracted remissions after withdrawal of the dru, 18 directiy
proportioml to the duration and efficacy of treatment  Judg
g from our previous experience with thouraul we can expret
that about 0‘6er cent of the adequately treated patients will
runam infemission

At the present time the mortility and morbidity followin,,
treatraent, of hyperthyradism with Aropyithiouraail over a
period of one year are probably low exdfin that of thyroidectomy
1n the hands of shillful surgeons and are muchdower than that
of thyrode ctomy 1n the hinds of the surgeon who only ocer
swonally performs a thyroidectomy

From the economic l;tandpmnt the patient who 13 treated
medieally 18 farAbead at the end of the first year  He need
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lost no time from work (provided he was able to work before
treatment) he nead have no more thin four to six determinn
tions of the bas il metabolism and winte blood counts ner more
than six to twelve visits to 2 phyvsican no hosprtalization and
no opcration The cost of propy{thiouracil 1s low not execeding
l'urly'{lolhrs vyear and soon should be less  The only question
15 whethier this will be just the beaannimg of a hfctime of medieal
treatment for hyperthyrowdism or whether the remssions will
be permanent 1n a lngh enough percentage of cases to warrant
continuation of dfimtrve medical troatment

It 1» entirely possible that the treatment of Graves discase
my become comparable to that of duodenal ulcer  The mitral
trentment miy be medical tieept in certun cises of unusual
severity m which expenience has taught us that surgery 1s
mdicated  Surgieal treatment i erther uleer or hyperthyrod
1sm 1s mdic ited 1 those paticnts who (1) do not respond to
medical treatment (2) do not cooperate or (3) are subject to
recurrences and do not wish to continuc indefinitely on medical
treatment

Certain ulecrs respond readily to medical treatment and some
are apparently cured after 1 sin,le course of intensive treat
ment  In most cases howerver the tendency to recurrence is
always present and recurrences take plice if vigilance 1s relaxed
The situation regarding hvperthyroidism controlled by nnti
thyroid drugs "ppcars comparable except that the drugs used
1 the treatment of ulcer are known to be safe and the long run
safety of propyithiouracil 1s still unhnown Nor have we yet
had sufficient experience to evaluate the long range efforts of
the drug on the thyrod 1tself

Indications for Trettment

For patients with_nodular gorters with Iiyperthyroidism and
for those with arge diffuse goiters and severe Iy perthyrordism
thyroidectomy after appropriate preparation is the treitment
of choice There 1s reason to believe that propylthiouracil 15
not effective 1 controliing hyperthyroidism assocated with
nodular goiters but, the cosmetic considerations the Iikelthood



ANTITHYROID DRUCS 1N TRCATMINT OF HYPERTINROIDISM 93

that the adenoma will unlrge the remote possibility of eargpt
noma and the excellent results of thyroidectomy render oplra
tion the treatment of choce i palients whe are youn, and are
good surgmel rishs

\ toal of defimtn ¢ medical treatment 1s certmnly warranted
(1) m patients with Gruves disewse with nuld or moderate
hyperthinroidism when associted with small or medium sized
diffuse goters (2) m rccurrent vperthyvrodism when the
morbidity of thyvroidectomy 18 high and (3) tn patients whose
Life expectancy 15 short re.ardless of the tvpe of gorler

Onu of the most strihing fuatures of the effects of the ant
thyrod drugs 15 the dilfercnce n the speed and completeness
of the response 1 different patients It as our umpression that
those paticnts who are resistint who require I doses and
whose Inperthyroidism 1s ncomple tely Lontrolled tend to de
velop c\'lcerlnllm\:v(uy promptly upon withdrawal of the
drug  The response of the patient to the drug mny thercfore
be of prime importance and if this is proved 1o be the casc it
may be well to defer deersion as to the chowe of medical versus
surgical treatment until this response ¢an be evaluated

In all cascs the problem of medical versus surgical treatment
should be explaned to the patient franhly so that if she elects
medical trextment nd 1t fails to effect a cure critism cannot
be made that time and money were wasted 1n medical treatment
when the disease could have been corrected 1n the be imung by
operation  Patients who are advi «d to hwve thyrodectomy
performed should be told of the status of medical treatment and
1t shonld be explaned that 1f they desire to give medicine « trial
there are no contraindications  To treat all patients with
hyperthyroidism by thyroidectomy or all defimtively by propyl
thiouracil would seem 1ll advised It 15 quite possible that
many of the patients who have been prepared for operation with
propylthouracil and subjected to thyrodeciomy would have
obtaed a longstanding remussion 1f treatment had been con
unued for a few months loner Sumilarly the attempt to
treat all patients medically when the size of the goiter and the
seventy of the discase are such that little prospect of a perma

7
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neat cure could be expected would seem to be cquatls il advised
In sumnry . patients with hyperthyrodism ean be duided
from the ther ipeutic standpomnt iito four main groups

H I3
\ (o L
L e
R
\
~
~ - \ " j

i B ot e st ¥

Fig 33 Graves di ease with moderato hyperthyrodism and thyreid enly
slightly enlarged  Suitable for trial on defimtive treatment with propyl

thiouract!
Fig 31 Graves discase with moderate hyperthyrowdism and large difTuse

goiter  Thyrowdectomy recommended because thyroid 1 large

Group I Patients to be treated defimtively by antithyroid drugs
and the hyperthyrordism completely controlled for one
year 1 the hope of inducing a long standing remission
This group includes

(a) Patients with Craves <l ease and small to medium sized goiters
(Fig 33)

(b} Patients with any type of gowter who refuse operaton or prefer
1o try medcal treatment
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Croup 11 Patients to In trepted by antithyrord drugs in preparation
for operattan  This granp racludes
{(a} Lutients wath Jurge diffase goitees (Fig 31)
{1y Patients whe e poters enfarge un ler treatment (Fiv 32}
{c) Iatients with nodalar goiters of sigmficant size (g 36)
(3) Tomnt by pats mis whe dexelop biype ety roudssm enely an pregnancy
(e} Ol or poor nisk patients wha prefer thyrordecte my

Fizg 3o Patient s thyroid wes only shebtly enlarged prior to admnstra
tion of throvracit  Under tycatment st enfarged repidly and sn efeven
wonths sitaned thissize  Hypothyrowdism did not develop and the adamn
sstration of 6 grains af desiccated thyroid daly did not chanee the rote of
grawth  Thyrodectomy was g rfcrmed aft r priparation with odine
Gland weighed 232 pro

Group HI  Patients to be prepared for opr ration with vodine
fa} Young good risk patients with deffuse gasters and mold hyper
thyrordism who g refer the greater certatnty of surgscal eure ta the
uncertmnty of medicat cure
() Patients wath vodular goit. rs anl ould hyperihyrodiem (Fig 37)
e} Latents intalerant of astubyrod doogs
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Croup IV Patints in whom operation 15 contraindicated and who
are to be treated andefinetely 1f necessary wath antithyroid
drugs

() Aged patient

(b) Patients with shurt I evpeetancy

(c) Latients with recurrent hyperthyroidi m when the technicol dell
culties of operation ard increasid

[,

Fig 36 Solitary adenoma of thyroid with seyere hyperthyroidism Mo
medical treatment will remove the tumor  Preparation with propylthion
ract] and th ds y 15 the preferred

Methylthiouraeil

Methy Ithtouracil has becn used for some time in Europe but
1t was given 11 enormous doses and proved to be nearly ns toxic
as thioyricill  Methylthiouraed guiven 1n smaller doses of 200
10300 fhg duly has not as vet proved tdke but since agranulo
cytosts has been reported with the larger doses 1t 1s quite likely
that thss complication occastonally will occur  Its action seems
tobe more‘ﬁrompt and more'{omp]c!c than that of propylthou
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racil and to date the only tovic effeet observed n a series off
seventy cases studied by Dr 1 Perry McCulligh at the Clove
Jand Chie has been 4 mulddcmtits i one ease

Summary of Present Status of Treatment with Propyi- #
thiouracal
The present status of the treatment of patients wath hyper
thyrotdism can best be visuslized by a hypothctical amalysis

Fie 37 Large nodular goiter with mil1 hyperthyroidism  Thyraidectomy
alter preparation with 10dine 1s the preferred treatment

of the treatment gwen 1o 2 group of 100 pitients with lyper
thyroidism

50 patients had nodular goiters with hyperthyreidism thy
roudectomy after swtable preparation was the preferred treat
ment except i special cases where radicactive odine or

mdefinite treatment with propylthiouracit may have been
preferred
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20 patients b diffuse gonters with nvperthyeordism (Croves
dinense)

10 of these may hve hd Dirge qorlers with severe byper
thyrouhsm and thyroddectomy alter switable preparation
was recommended

5 may have been unwilling or unable to cooperate in pro
lon,,cd medical treatment so that throsdectoms after prep
aration was recommended

5 m1y huve been intolerant of propyltlionracil m the first
four months or the glnd so enlarged under trertment that
lh)"roulccturm beeame the preferred treatment

In 5 the hvperthyveosdism mw have been incompletely
controlled the basal metabohie rate not falling to 0 or the
hyperthyroidism responded very slowly to trextment
dicatin,, that the il elthood of muntamng - longstanding
remussion after discontinuation of treatment was shyht
Watlun four months 1t became clear that thyroidectomy
was the prefirred treatment

25 remaning patients were switible for an attempt to eflect
a longstanding rumssion by completely controling the
hyperthy rordism for one year

5 of these may hive suffered a prompt rclapse as soon
as trentment wns stopped Thyroidectomy was per
formed on some of these patients and others continyed
medical treatment or were given radiorctive rodine

5 may have suflcred relapses at a later date but within
a year or two of diccontinuing treatment

15 may remam well and appear cured
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Since 1t Iins been possible to induce a remission i only 15
of the original 100 patients with hyperthyroidism 1t could be
argued that defimtive treatment with the antstinrod drugs 18
hardly worth while and 15 cconomeally unsound  But the
50 patients with nodular goiters the 10 with large diffuse goiters
the 5 who could not cooptrate the 5 that were mtolerant of the
drug or showed enlwgement of the thyrod and the 5 whose
response to trertment was unsatisfactory all were operated upon
s soon s they could be prepared for operation and no time or
money was wasted  Thus 7a of the 100 patients were operated
upon or trented defimtively by other means within four months
of the time they were first scen  In the remuming 25 patients
who responded well to the empiric test of treatment the e
dence of longstanding 1f not permanent remissions ppears to
be lugh enough (at least 60 per cent) to warrant a tral of medical
treatment for one year If such 2 program 15 followed the
patient who responds well to treatment myv wvoul thyredec
tomy and the patient who does not rcspond well proceeds with
defimtive treatment without stgruficant delay
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Chapter 9

ROFATGENOTHERAPY AND RADIOACTIVF IODINF
IN THE TREATMENT O INPERTHYROIDISY

Roentgenotherapy

Roentgenotherapy although not recommendcd for use m the
treatment of uncomplicated hyperthyrodism 1s of value (1) to
prepare patients who arc mtdlerant of the antithyroid diyes for
operation (2) as a pallintive form of treatment n SLHIIC{'IIIEHH
who are moperable and intolcrant of the antithyrod drugs
and (3) m conjunction with 10dine oru?L antithvrord drpgs in
certan carefully sclected cases of recufrent or residual‘hyper
thyrodism  Radioactive 1odme 1s more cffective than rocnt,en
therapy and probably will supplant 1t 1n the trentment of hyper
thyroidism

Rocntgenotherapy 1s of little value 1n the treatment of hyper
thyroudism assaciated with large adertbmatous gouters It 15
effective 1n about 50 per cent of the patients with diffuse goiters
imducimg a partial remussion of symptoms and & sigmficant de
pression of the basal metabolic rate  Our experscnce mn a small
series of selected cases corresponds to that of Means and ITolmes
who found that x ray therapy nlone resulted in the cure of about
30 per cent of fifty eight patients with hyperthyroidsm  Pro
longed therapy is not justified f the hyperthyroichsm 1s ot con
trolled within a few months (Fig 38) In manwof the i
completely controlled cases the tachycardia and often the ner
vousness persist and eventually thyroidectomy 1srequired  For
these reasons unless stron, contraindications are present thy
roudectomy or the use of the antithyroid drugs or of radioactive
10dine offcrs a more rapid and ccrtam means of controlling the
hyperthyroidism

Roentgenatherapy when properly given does “m"m\erl'em

101
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with hcﬁmg or cre1s¢’ e technienl difficulties of operation
If sufficient fibrows could he produced the operation might
even he rendured ensier because the gland would not be so
frble

Roentgenotherapy for hyperthyrodiom ehuul}l be given with
at lewst a 200 K ¥ indune and at least 20007 must be given
m order to produce sytisfactory results  Gpnerally the treat
ments are gnven m d'ﬁ?\ doses of about 200 ench (Portmann)

Fig 38 Skin changes secondary to excessive irradiation of the thyroid in
an attempt to cure hvperthyroidism by roentgen therapy Such changes
do not ocour when therapy 15 admm tered properly

Tl tic Usc of Radwoactive Todine in Hyperthy-

roidism
In 1941‘/Hertz Roberts and Chapman in Boston and Ham
1lton and Soley m San Franenco mdependently began to use
radioactive 10dine m the tream};m of hyperthyrosdism  The
radioactn e 10dine used was a milture of two 1sotopes of 10dme
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15 with o hdf hiie of 12\'-{\(1ur~ and I withon bdf L of u.,h\/
diys  Thew 1otopes were produced m cyclotrons

Hertz and Raborts used doses varym, from 07 1o 28 milh
cunies  The avirugu dose ouven o twenty mne prsents with
hyperthyrowdism was 145 midhcuries the sodine e, gnen
orally n aqueous sofution  Nineteun patients reectved only
one dose and ten were guen two to four doses  One day to
several weeks Inter § munums of @ s iturated solution of pot s
swra 1odide was gnen twice duly for two to four months
Treatment was followcd by no untoward renction except that
when large doses were used some of the patients became nau
seated and developed symptoms simulr to wradiation sichness
When Irge doses were used patients often devclopid transitory
pam and tenderness of the thyrod

In twenty of the twenty e cwes the hyperthyroidism was
completely controlled and s remawned so for five years In
one case the dost was too small to bave a therapoutie effect
In three cases the hiyperthyrodism wis not controlled  Fuve
patients later were subjected to thyrodectomy nd later devel
aped hypothyrowdism

Chapman and Evans treated twenty two additional paitients
with hyperthyrowdism  vsing larger doses meragmg 40 to 50
mddlicuries  The dosage was based on an attempt to give 08
millicuries irradiation for each gram of estimated thvroid tissue
Fourtecn of the twenty two patients recenved one dose three
rerewved two and five recerved three doses In two of the
patients mufd hyperthyroidism has persisted and four devel
oped myxedema  Six of the patients developed transitory
symptoms of uradition sickness

Hamilton has pointed out that 10dine 1 the blood sverages
less than one part in tenfmillion whereas 1t 15 concentrated 1n
the thyrod to one part in onevthousand  The thyrod thus
coucentrates the 1odine in the blood by a factor of 10000 and
recetves intensive arradiation while the rest of the body recrives
very little  Since the 1odine 13 stored n the thvroid untl st

lowes s radicactivity there 18 hittle danger of damage 1o other
organs X
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Hamlton and Soley measurcd the uptahe of 10dime i patients
by g, 21 to 100 mucrocunies of radionctine 1odine and 2
total of 11 mg of 1wdme m the form of sodium 1wdide orally
None of the patients had recased 1odine before A Geiger
counter was plced over the thyroid and the proportion of the
admunstercd dose tahen up by the thyrod was caleulited
Normal controls and patients with tovic goiter nontoic goiter
and hypothyrowdism without oiter were studied

The incrcsed uptahe of ridionetive 1odine 1n all groups 1
which smaller doses (6 1 mucrograms) of 1odime were used am
phasizes the importnce of avording dilution of the radiorctine
elument with the stable forn when it ts desirable to prevent the
physiologic action of flooding the tissues with the wdmmsterud
material  Fhe smaller the dosc of 1odime that is given the morc
completely will this dose be taken up by the thyrod  Hamullon
concluded (1) the thyroids of patients with thyrotovicosis ro
tain o largcr proportion of the agdmmmstered radionctive todine
(2) the thyroid can be destroyed&electively by radionctiverodine
without apparent damage to the other tissues of the body (3)
accumnulnted rodine 1s deposited selectryvely £ the most hype
plastic regions of the thyrod tissue

The ability of the thyroid i thyrotoxicoss to take up 1odine
15 s0 strihing that 1t has been suggested by Astwood that tlis
ability mi ht be used as a dingnostic test for hyperthyrodism
Unfortunately 1t 15 dufficult to control the patient s intake of
10dime and false impressions may be given 1f the patient has
been taking even minute amounts of 10dine in any form  From
the practical standpont therefore the uptake of radioactive
1odine by the thyrods of patients with hyperthyrowdism 1s not
consistent enough to be of much aid 1n dingnosis

Some adenomas of the thyroid tahe up racioactive rodine and
others do not  Cope gave a tracer dose of radioactive rodine
top before p a thyrod y and then placed
the removed glands on photographic plates  The radio-uto
graph of thesc showed that m some cases sohtary adenomas
took up most of the 1odime and that the parenchyma of the
gland took up almost none and was physiologically resting  In
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other cases the reverse was true and the parenchyma took up
nearly all of the mdionctnve 1odine while the adenoma was
mnactive and took up none

Other plysiologie studies of the thyroid conducted with rdio-
active 1odme hve done little exeupt to confirm the classic
studies of Marine made thirty years ago with the aid of nothing
but sumple chenueal and physiologic methods It has been
shown that thiguraeil feeding depresses the abibty of the thyrod
to concelitrate I¥ and that the amounts of I8t converted
the glnd to thiroun and duddotyrownt arc simlarly depressed
Both the 10dme-concentrating eapacity and the amounts of
radionctive thyroun and radionctine duodotyrosine formed m
the thyroids are restored to normaMiwo weehs after withdranal
of thiourtcll  Astwood found that the thyrowds of patients
under treatment with thyouricl began/to regain power to
concentrate sodine \nllnul\\enl\ four hours of the st dosc of
thioupacl

If4ufhcrent radioactive 1odine were given there 1s little doubt
that hyperthyroidism_could_be controlled n_all cases  Since
the rodine 1s tahen up so promptly by the thyroid and stored
there until most of its radicactivity 1» gone there s httle reison
to suppose that mgmﬁcant)ﬂannge to hidneys bone marrow
or other organs can be produced  Yet the thyroid epithchum
18 not only damaged but destroyed by the intense irradiation

There has been some appreliension that such intenstve irradia
tion eventually will result mahgnﬁnt’“egenerntlon of the
damaged thyroid '\ rav therapy for bemign diseases of the
thyrowd or other glands has not resulted 1n malignant change
but the dosages used have been much lower There does not
appear to be any tendency for new carcinomas of the uterus to
develop 1n patients treated by intensive irradiation for erther
beni,n or malignant disease of the uterus Experience with
radium workers who developed sarcoma of the bone as a result
of long exposure to mummal iradiation 1s not necessanly ap
pheable to the situation in the thyrotd when intensive rradia
tion 15 given over a short penod of time The wradiation of
I moreover 1 almost all'eta irradiation of <hort penetration
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and there 1s ittle climieal or cxpenmental cvidence that these
T1)s ar careinogentc except m excessive dosages or when given
over 1 long period of time

Nevertheless sinee safe and effectiy e means of trentment for
Iyvperthyrordism are now avatlable  since hyperthyroidism
usually occurs i young adults and smce our experience with
radioactive 1odine extends only over n period of 1 few vears 1t
scems safer for the present to reserve the use of radionctive
sadwme for the trentment of older patients or of those with specral
complications  Among these complications are intolerance to
the antithyroid drugs recurrent hyperthyroidism after thy
rowdectomy  or hyvperthyroidism resistant to or recurrent aftcr
treatment with the antithvrod drugs It 1s quite hikely that
experience will show that radionetnve rodine his no untoward
local or systamie effccts but until ths s established by the test
of time 1t m1y be unwise to rccommend 1ts use 1n the treatment
of uncomplicated hyperthyrordism in young adults  Since the
uptake of 10dine by any given glnd 1s unpredictable 1t s prob-
ably best to treat the patient nccording to the method of Solcy
with small doses not exceeding 5¥mullicuries repeated”’at
monthly {nters als until the hyperthyroidism 1> completely~€on
trolled This method not only allows cne to feel his way and
treat the disease 1 accordance with ats response but it min
muzes the danger of producmg hypothyroidism by overtreat
ment, The use ?f small doses moreover nsures 1maximum
pick’up and stofage of radicactive 10dine by the thyrod and
to a lrge extent ehmunates the danger of producing untoward
effeets on tissucsdther than the thyroid  Since the full effect
of a single dose of radioactive rodine may not become apparent
for threc or four months 1t 1s wise to procecd slowly

Results of Treatment of Hyperthyroidism with Radeo-
active Todine
During the past nine months fifty patients with hyperthy
rordism have been treated with I8t at the Cleveland Clhime
One patient died of a cerebral accrdent n few weehs after treat
ment and one patient has not returned for observation Tiwenty
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sty patients v been troted too reeently te allow cvaluation
of rsults  The other twents tvo have ben followed for from
three to ten months

(races Dwsease  Tuilve of the twenin tne follosed patients
tnd Graves dwease  Oue pataent 18 much impron ed aftcer two
~all trentments totathng 6 mithicunes wad fits receed o thusd
friatment  In the rowamog eloven orses the in pesthyrodism
13 completely cantrotied after one or tho treatmints

In sy of the prtsents with Grives diease the hyporthyrond
»sm has been complciely controfied by one froutment the
mernge dose m these ¢ises bung o mibhicunies  One patient
with a Irge twice securrent goter nd modernte Iinvperthy
rordism w13 gnen an wutiad dose of 8 mithicuries  Two months
after treatment the bhsal metabohe rate was mmnus § por cent
aud the patient was wdl  Four moathss after teentiaent the
basal metabolic rate nas mants 3¢ per cent and the patient bl
symptoms of hapothyradem  In the other five the bl
metloke rate has fallen to vormnl the symptoms are com
pletely controtied and the patients arc well  In the one case
which sunicular fibnillation wns present 1t roverted to nanmad
thyilim

In five cases a second dose of 1 makung o totdl dose of 8
milheunes was roqured to effect o cure AN of these prhients
are well and hypothyroidism s not devdloped  In general
the pitients who hve requred & second dase are those nwhose
hypesthyroidism s more sivere the basal metabolie tate n all
but ove of these patients being abore plus 20 per cent  [he
dosage required ta «flct 4 eure hs not corvdated closdy with
the size of the gland  Some of the patents who sogwred the
targest doses had small ghinds and vice vessn

Intwocases lands whose estumated woght was 80 10 100 gm
before treatment. are no Yonger palpably enlrged  The con
sistency and size of the remawumg thyrod are norma)  In all
cases the size of the gland hay decreased by at Je st 30 per cent
and m seval the thyrotd 1s no longer palpabl  There have
been no changes to su,gest that the thyrod 1s fibrosed selerosed
ar fived by adhiesions
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wd there 1s hittle chinenl or experimental evidence that these
T1YS re ¢rcinogenc except 1n excessive dosages or when given
over a long period of time

Nevertheless sinee safe and effietive means of treatment for
hyperthyroidism are now avaulable since hyperthyrodism
usunlly oceurs i voun,, adults and since our experience with
ridoactine 1odine exlends only over a period of 2 fuw years it
scems safer for the present to reserve the use of radionctive
rodine for the treatment of older pahents or of those with spe cral
complicitions  Among these complications are ntolerance to
the antithvroid drugs recurrent hyperthyrodism after thy
roidectomy or hyperthyvrowdism resistant to or recurrent after
treatment, with the antithyroid drugs It 1s quite hikely that
expenience will show that radioactive 1odme has no untoward
locnl or systemue effects but until this 1s established by the test
of time 1t m1y be unwise to recommend 1ts use 1n the treatment
of uncomphicated hypertnrodism 1n young ndults  Since the
uptake of 1odine by any given gland 1s unpredictable 1t 1s prob-
ably best to treat the patient nccording to the method of Seley
with small doses not evceeding »>*mullicurics repeated it
monthly {nterals until the hyperthyroidism 15 completely~€on
trolled  This method not only allows one to feel his way and
treat the disease 1n accordance with its response but 1t mm
mizes the danger of producmg hypothyroidism by overtreat
ment, The use ?I small doses moreover msures a¥navimum
prek’up and stofage of radionctive 10dme by the thyroid and
to a large extent elimmates the danger of producing untoward
effects on tissues dther than the thyroid  Since the full effect
of 2 single dose of radioactive 10dine may not become apparent
for three or four months 1t 1s wist to proceed slowly

Results of Treatment of Hyperthyroidism with Radio-
active Iodine
Dunng the past nne months fifty pattents with liyperthy
roidism have been treated with I#% at the Cleveland Chmic
One patient died of a cerebral acaident a few weehs after treat
ment and one patient has not returned for observation Twenty



ROENTGENOTHERAPY AND RUDIOACTIVE I0DINY 107

siv patnts ke been treated foo recenthy 1o allow o8 D stion
of results  The other twents tho hnve been Tollowed for from
three to ten months

Grares Disease Twiehe of the twenty tho followed prtients
had Groves discase  One patient 1s much smproved nfter two
st treatsments totallng 8 tutheusies and s reconond & thued
tretment  In the romauning eloven eases the by perthy roudism
13 completely controlled after one or two trentuents

o six of the patats with € rnves deease the npertinrond
sm has been completehy controlled In one treatment the
average dose an thesc cses bung 3 mllicunes One pationt
with a Jarge twice recurrent goiter md madeeite haperthin
roschism was geven an imtnd dow of 8 mtheunes Two monthy
after treatment the basal metabolic £1te wac aunus | per cent
and the patient was wedt  Four months after teitment the
basal metabolie rate was mings 30 per cent nd the patient had
symptoms of hvpothvroidism  In the other v the basal
metabolic rate has fallin 1o normad the sywploms are eom
pletehy controlfed and the patients we wedl  In the one rise 1
which wwncatr fibnliation was prewnt it noaerted to nurmey
thythm

In five cases a second dose of I making o total dose of 8
smitlicuries was required to cffect veure Al of these prtients
are well and bvpothysodism has not descloped  In penet
the patients who bave required a second dose e those nhose
hyperthyrorhisn 1y more sovere the bsal metabole rte i all
but one of these patients beng aborve phus 58 per cont The
dosage required to «ffect a rure has not corrdated closely with
the size of the glind  “Some of the prtients whoe required the
fargest doses had small ghnds and vice versa

Intwocaves glandswhowe estimated weasght was 88 10 100 gm
before treatment are ne Jonger palpably (ilwged  The con
sistency and wize of the remamng thyrosd are normd  In all
<ases the suze of the ghnd fins decreased by at least 30 per cent
il several the thyroud 55 no longer palpable  There e

been no changes to suggest that the thnrowd 1s fibrosed sc! rosed
or fixed by adhesions
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It 15 apparent that ridionctive 1odine 15 a simple and ffeetve
treatment of Grwves disease ather primany or recurrent alter
thyroidcetomy  Llcven out of twelve patients hne been cured
by one or two treatments and the onhy complication hns been
the development of hypothyrowdi m in one e The twelflth
paticnt s much impros ed and w still under treatment (Table 1)

Nodular Cotter with Hyperthvroidism  Ten patients with
nodular goter with hyperthyroidism have been treated with
1% and followed for a1 lewt three months  One patunt died
of a cerebeal hamorrhage A fuw weehs after treatment  In onh
three of the other mne s the Iy perthyroidism been completely
controlled by the first onc or two treatments  The ptients
who arc well were gnvon doses totalling 12 to 25 mullcunes
following which the bl metabolic ratc fel from plus 10 to
normnl

The other siv patients are improved and e still under treat
ment  The average basal metabohe rate of this group has
flien from plus 51 to plus 23 Two have had only one treat
ment and four hvve bnd two  The awerage total dosage 13 109
mullieurics T ven the patients with small nodulir goiters hune
not nll responded well to treatment

The patients with nodular goiters are now bemng gnen much
Jarger doses to sce if the hyperthyrordism ¢an be controlled
this way In two caces the estimated waght of Inrge nodulir
goiters has decreased by from one tlurd to one half and the
ptients hve commented on the dinunution m the size of therr
gotters  But even m these cases the hyperthyrowdism often has
persisted  In most cases there 15 ittle change 1n the size of the
gland

Its npp"«rex&! that hyperthyroidism, ted_with nodular
garters 1s more€hfficult to control than 1s that of Graves disense
that muchvar,er doses of radiorctive 10dine are required and
that the enlargement of the thvrod docs'K;:t melt anay as
readily as docs the goter of Grives disense  From this ex
T am not comnced that radioactws & jodine will be an
ceatment for all cises of nodular goiter with hyper
Unless larger doses prove to be more effective

perience
effictv e’
thyroidsm
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lh\r()iﬂuluun alter prepacition with - propslthour el will
remoun the proforred troatment ¢ Lable 11

Techmie of Freatment with '™ The troatment of hyper
thyrordiem with radionctine 1odine s cxtrordmnh sunple
fiom the standpoint of both paticat and phyacin Ve the
dinanosss 1s ostablshed the dose 1 presenbed and the patent
w5 reforeed to the plivsiast The propee dosige s then me sured
out ind admmstered moa bl s of water domehumes the
Paticnts sy it s a salty taste sometimes they helinvot tastes
fantly of 1odine nd somctimes no tiste 1 noted

There has been 1o rection to the treatment n the dowges
ued  In no cast has radiation sickness or svmptoms of locil
ntition accurred [here his been no cxacerbabon of the
hyperthyrodism  The benefical effcets are usually noted m
wbout 1 weeh and at the end of two months the full ¢ffects
usunlly e apparent

It 1s not necessary for the palient to be admitted tu
hosptal  From two to eght hours after doumsteation
the rodine the amount of radiwactive materat concentrated 1
the thyrod s mewured with a Cueer counter In patnts
with yperthyrodism this 1veriges bout >0 per cent of the
admimstered dose The patient then gocs home and requires
no further trcatment for two months  The mettbolism s re
checked at the end of t\\o2n()|1tl|s and 1f 1t 15 still eleyated or
A there 15 clinteal evidence of residual by perthyrowdism n second
dose 15 gnen  If the residual hyperthyrodism s mild 1t »
safir to gne a very small dose or 1o defu traxtment for two
more, months  The amount of the seeond dose 15 bised on the
patient s Tewction to the first  If the bsal metabalic rate hns
{1l from plas 60 to plus 30 with Pimlhcuries 2 second dose
of 1/millicuries should suffice to effect a cure  If the sl
[metabolic rate has fallen ouly {rom plus 60 to plus 50 the dose
mzhit be mereascd 1o 6 or af the patient s condition demands
prompt control of the hyperthyrandism even to 8 mulheuries
If the basal metabolie rate has fallen from plus 60 to plus 20 2
(millicuries should suffice

The 1v(rase it dose for patients with mild to moderate

the
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hyperthyroidism 1s 3 10"+ millicunies and that for patients with
severe hyperthyroidiem 1 106 In general we have mncreased
the dose a little 1n patients with Inrge glands and decreased 1t a
Dittle in those with small ones  The arm of treatment 1s to gnve
an 1ntinl dose sxm}cnough to be certun not to induce hypo-
thyrowism  Four4millicuries appears to be quite safe m the
avernge patient with Cryves disense

If the umtial dosage 1s plnned so that 1t provides one-half
the total dosage that will be required to effect a cure ap
proximately onequarter of the patients freated will be cured
by the single dose  The remamng three-quarters e be
treated agun n doses determined by the patient s renction
to the first dose  The only case 1 which hypothyrodivm was
duced occurred early 1n our expenience when we were attompt
ing 1o effect a cure 1n one treatment

This methed of treatment 15 empine but safe effectne and
sunple It avoids the expense and delty mmvolved m gning
tracer doses and 1n studying the unnary exeretion of 10dine
If the patients are informed 1 the beginming that two treat
ments probably will be requred they do not anticipate an
unmediate cure and cooperate well in returning for observation

Lialuation of Results From the economic standpomnt radio-
active 1odine has advantages over both thyroidectomy and pro
longed treatment with propylthuouracl!  Hospitahzation pro-
longed medication and frequent observation are not required
The actual cost of the ' used 1 the average treatment 1s less
than Tdollars 1f the handling Charge and costs of fheasuring
und/admlmstenng 1t are disregarded

Since the radiation given by this empiric method of freatment
15 50 controlled that only as much as 1s necessary to control the
hyperthyroidism 1s given there would seem to be little danger
of late 1ll effects Radioactnve 1odme therefore bids fuir to
become the preferred treatment for all patients with Graves
disease and may be of value also n selected cases of nodular

gorter with hyperthyroidism
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Chapler 10

PRFOPERATIVE MANAGFMIFNT OF I ATIFNTS WITH
IYPFRTIN ROIDISM

The complications of hyperthyrordism sucli 1s thyrod en es
and cardiac decompe nsation are difficult to treat but easy to
woid  Although the nisk of thyroidectomy for hyperthy
rordism mnay he slight this rish can be still further reduced and
almost cluninated 1f the operatton 1« deferred untif the hyper
thyrowism 1 completely controlled

The chiel factors mfluencmg the rish of thyrordcctomy are
(1) the condition of the heart (2) the age of the patient (3)
the response of the pulse curve to preoperttive trcatment 1nd
(1) the degrce of extenston of the oiter into the thoray

Of lesscr importance e the presence of 4 rapid pul ¢ rate
at the time of the patient s entry into the hospital a history
of great loss of weight or the inding of 2 Ingh basal metabolic
rate I xcept 1n special instances the prognosts 1s not matc
mally tered by the durition of the discase

Factors Influencing Operative Rivk

Heart Disease  The presence of cardiac decompensation
aunicular fibrillation valvulie heart disease or severe myo-
carditis mcreases the rish of thyrordectomy 1 2 patient with
hyperthyroidism  Over a period of {wenty years the mortality
rate 1 patients with auncular fibrillation was nearly scven
times as high as when this complication was not present

Age  Next m mmportance to the condition of the heart 1s
the age of the patient  In patients over 60 years of age not
only 1 the myocardium apt to be damaged by the vasculwr
changes but the margin of safety 1n liver function 1s diminished
Pneumoma 1s a constant threat to the feeble patient in adyanced

11~
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years  Hence 1t 1s not surpnsing to find thnt the postoperatnne
mortality rate in patients over 60 years of age i our scries was
more than four times as bt h as in patients under 60 Pencillin
hns reduced tlus nisk by reducing the danger of pneumonin

Pulse Curee Although the pulse rate at the time of entry
to the hospital docs not bear nny strhing relationship to the
postoperative mortality rate the response of the pulse cunve to
preoperatne treatment has a defimute bearing upon the opern
tne nsh  Thus the prognosis of a patient who enturs the
hospital with 1 pulse rate of 160 1s good provided the pube
curse falls satisfactonly before the operation  But & patient
whose pulse rate 13 120 at the tume of entry and ten davs Iater
1s still 120 m1y not be 1 good operatne nmsh  This tvpe of
pulse curve was more than five times as common 1n the troup
of patients who died after operatron as 1 those who survived
The phystologic mdications of a remission of hyperthyroidism
are a falling pulse curve and a gain 1n werght  When the dis
¢Ase 18 entering a remmsston severe thy roid reactions are not 1pt
to occur but when 1n spite of 10dine and bed rest the hyvper
thyroidism remmins stationary or increnses in severity a thyrod
crisis may follow  (Fig 30)

Inlrathoracic Gotler  When hyperthyroidism was assoctated
with an intrithoracic goiter the nsk of operation was newly
four times as great as 1n patients in whom the goiter did not
extend mto the thorax  Since the average age of the patients
with mtrathoracic goiter 1n thes serzes was 50 1t 1s quite possible
that age as well as the mechamecal factors 1mvolved n the re
moval of an intrathoracic goiter may be - potent factor 10
mncreasing the nsk

Duralion of Hyperthyroidism  The relation of operative rish
to duration of symptoms has not been stnking  The mortality
rate 1n patients having hyperthyrodism Jonger than two ycars
was only one and one half times as great as m the patients hn
g hyperthyrodism for less than two years The seventy of
the postoperative reaction of the pulse and temperature de
pends to a large extent on the seventy of the hyperthyroidism
at the time of operation It 1s true that longstanding severe
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hyperthyroidism can result in great loss of weight 1 impair
ment of lner function and 1n a scrious depletion of the pa
tient s resistance to intercurrent infection especially pneumoma
There 15 however httle evidence to indicate that the myo-
cardium suffers 1y specific damage (Friedberg and Sohval)
as 4 result of longstanding hyvperthyrodism or that the heart
15 less able to cope with a postoperatn e thyroid enisis of a given
scventy whether the discase 18 of short or of long duration
The majority of patients with hyperthyroidism of long duration
sufer from a relatively mild form of the discase and can with
stand the mimmal postoperative reaction which occurs 1t pa
tients with mild hyperthyroidism

Loss of Weigh!  In older patients a lustory of loss of con
siderable weight m~y be an mndication of an unfavorable prog
nosis but 1n younger patients the nsh of operation does not
seem to be matertally increased by loss of weight up to one
fourth of the total body weight The mortality rate was ap
proximately three times as high m those patients who had
lost over twenty five pounds of weight as mn those who had lost
less than this amount the greatest mortahty occurnng in the
oldest patients

Basal Melabolic Rale  The lghest operative mortality rate
occurs 1n elderly patients This group consisting largely of
patients with nodular goiters and cardiac mamfestations of
hyperthyroidism do not as a rule have as high basal meta
bolic rates as the younger patients with diffuse goiters and rela
tively acute hyperthyrodism The nisk of thyrodectomy 1s
dependent not so much upon the sevenity of the hyperthyroid
15m as upon the ability of the myocardium and of the mndividual
as 1 whole to cope with the postoperative reaction For
example statistically the risk of operatron on patients with
basal metabokc rates above plus 50 per cent 1s only three times
as great as on those whose basal metabolic rates are between plus
15 and plus 50 per cent  If however the basal metabohe rate
along with the pulse curve fails to fall in response to pre
operative treatment and remuns excessively high (above plus
80 per cent) the operative nisk 13 still considerably mcreased
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Speetal Lypes of Pultents  There are scveral types of patients
who present speanl mshs  The first type 1s the uncoop ratne
fugh strung mdvadual who 1s espeenlly dificult to mnage if
she docs not understand o hsh  When hypertinrodism
develops mosuch a patint her mnate cmotionalism 1s tre
mendoush tanggerated and makes her apprclicnsive uncoopera
tne and apt to dovelop a postoperatine thyrowd ensis

I'he sccond type 15 the patient with burned-out  byvperthy
raidism so aptly deseribed by Lahey as the patient with apa
thetic hyputhyroidism  This type of patwent ss generally over
10 years of age does not ppear to be actively stimulated and
often has only 2 mikdly devated basal metabole rate s 2
rule the hyperthyrowdism 1s of long durition and 1t 1> in this
rarc type of patient that 2 Justory of longstanding hyper
thyroidism increses the nsk of opuration In the patient
shownan Fig 28 a muld thyroid crisis was precipiiated by the
patient fillin, out of bed

When a patient with hyperthyvroddism becomes delimous 1t
15 unwise 1o ttanpt any surgienl pracedure

Preopcratng Treatment

Diet When o patient with hyperthyvroidism s v basal
meclabohe rate of plus 100 per cent the basil ealoric requir
mant 15 creased by 100 per cent over the requuament of 1
person of equal weight with 2 normal metabohsm  When 1
sufficeent ¢ torie mntake is not provided such 1 patient must find
fuel for the demands of metabohism and 1 so doing will oxidize
her own body  The glycogen of the Iner 1s depleted fat disap
pears raprdly and weight 1s Tost with amazig raprdity

Unless a concentrated lugh calonc dict 1s given 1t s oflen
impossible for a patient with a Ingh basal metabolhc rite to et
the bulk of food necessacy to mamtain her weight  The diet
should contun Iar,.e amounts of carbohvdrate n order to re
plemsh the depleted glycogen reserves off the Iner  Inaddition
since the scrum protems tend to be lowered n severe hyper
thyroidism the diet should be relatively lugh n protein

States of mental confuston mav follow restrrction of diet
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1he supenior thveodd arters of a patient watls severe hyper
thyroidsm and a byl metabohe rate of plus 96 pee cont had
been hged  Throu e nomisunderstanding of orders he was
put on a limted dict such as 1s given to patients after abdommal
operations  Thare was no ymmediate tOction 10 the surgical
procedurc but six dns later the patint became dehinons
rcfused ford exlubited o rsing pulse rite and tomperature and
for tn davs was cntiealls all - The wsual trotment wath
wdine and the continuous intravenous admmstrtion of a >
per eent solution of glucose was given but the symptoms did
not subaide until a duly intake of 6000 Clores was given by
feeding through a nasal tube

Sedulion  Sedatives arc valuible duning the preopeenine
pinod  Brotdes or codanc 1s of more s duc thm barbituraites
Ocen sonally espeentdly 1 older patients or i cases of (utreme
Inperthiyroidi m- baebsturates will (vate the patient or may
even precipitate 1 mameal state  The barbiturates and bro-
nudes are contrundic ted 1n the presence of montal confusion
beemne the delirums may hue boen due to the prolonged use
of these drugs before the pationt «ntered the hospital

Physiglogie Considerations  For may nduce a thyrowd ervis
1 hwvve seen a fatal thvrod ensis imtnted by drping a patient
for opcrition and admimistering the b hitest pas oxygen anl
gesia although the operation was cancelled beeanse of the
paticnt s cmotioml reaction (Fig 31 page TH

Morpline 13 a u eful adjunct to operations performed under
local anesthiestn  The taleranee 10 morpline as wedl as to hsal
anesthicties and to the majonty of depressint drugs vanes m
direct proportion to thy bl mctibolic rate of the patient
When the metabolism s ugh the dru,s are met tholized quickly
without « xerting thar full pharmacologic cffeets  The amount
given should be bascd on the basal metabolie rate the weight
and the aae of the prtunt Tt s ey m adults from 44 to 13
grain

Dugtals  Before operation 1t 1s advisable to digitnlize pa
trents in whom there 1s evidence of cardiac decompunsation
patients with aunicular fibnllition and patients wath valvalir
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or myocardial heart discase In addition digitals may be
enven to elderly patients wath vascular disease 1n whom the
mardence of postoperalive auricular fibrillation 15 relatvely
ligh
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ANESTHESTIA FOR THYROIDI CTOMY

Choice of Ane thean

Before the advant of the antithyroid drugs 1t w1s necessary
to operate on patients handicipped by acteve hyperthyroidism
At this time the surgeon was concerned chiefly wath the physio-
logic effects of atcsthesn emotional stimuli and surgical
trauma  Todny these considerations except i the eqse of the
aged or the infirm are of less umportance  The orginssm 1s no
longer hndicapped by the prescnce of uncontrolled hyper
thyrodism  The nisk of thyrod cresis or of a fatahty incrdent
to the exacerbations of hyperthyroidism need no longer be
constdered T mphinsis e now be pliced upon the comfort
of the patient and the convenience of the surgeon

The wdeal anesthesta from the standpomt of the basic physiol
o2y of the handicapped pitwent s local infillration or cervical
block following premedication with morplune 3£ grain and one
of the quick acting barbiturates such as <cconal 1% to 3
gruns  However from the standpoint of the patient s wants
and comfort local or regronal block anesthesia leayves much to
be desired A cervical bloch cannot be accomphished without
multiple needle pricks and some discomfort and even after a
satisfactory block there m1y be sensations of pressure or of
pulling and occasionally even of dull deep pain  Local anes-
thesin has the same disadvantages and probably alfords less
complete anesthesia than the block A combination of the
two with Jocal infiltration of the deeper structures still may
feave the conscious patient tense nervous and aware of un
comfortable sensations sometimes mterpreted as pamn

If a basal anesthesia such as atertin 15 added to the local or
regtonal block a satisfactory amnesta may be obtained but a

121
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or myocardial heart discose  In addition, digitalis may be
given to elderly patients with vascular disense m whom the
ncidence of postoperatne auncular fibrllation 15 relatnely
high
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ANESTIESEA FOR THYROIDE CTOMY 1)

can be voded toa biree dearee by teache dhamubiation

Intratrachent nidrons oxide orvgen ancsthesn mduced and
supplomented by pontothal or itratracheat exdlopropase faves
a quuct controlled nuesthestn satwsfactory 10 both prtunt and
surgeon and results e hittle inereasc an biecd,  JF anany
tomy technse of thyrodectomy s followed there s ke 10 be
ened by havang, the prient couh or spok after ronos sl of
the first Tobe  The surecon hiows where the ruouerant nirve
i oand knows that 1t ather s imtact or has b swrificed
The 1est of spaihing was never accurate hecase muny pa
tients with a fresh mgury of the nurves mountun a satsfactory
voiee M profurence mopatients under 20 vours of act who
prestnt no <pecnt surenl nsk s mirdrdi sl anesthosy

Tntubition of the tracher probably increases the amount of
postoperative mucts and nerea es any tendoney tocdamof the
hine This my predisposc et to po topeetine put
momiry compheitons or i the event of an njury to the
recureent nerve o the dovdopment of stndor and respiratory
obstruction  Thest disadvantaaes and the mercwd depres
sion madent 1o 4 general ancsthetie arc outweghed by the
wrater comfort afforded the prtient and the incrc wed ease of
operation Yet when the patint 15 old of 15 a poor surgeal
nsk the plnsiologic conwiderations eannot be disregrded and
i s group cervienl block 1s the anesthesia of choice  For
tumtely most older patients are aware of their infirmities are
afrud of genernl Mmesthesy and welcome the suggustion of a
local or re.ton 1) bloch

The mun advantage of a good cervical block over local
filtration 16 that the block 1s performed first  The patient 15
informed that the bloching will cau e di comfort but that alter
that there will be no pun  He regards the block not as a part
of the dreaded ordeal of operntion but 1s a preliminary tncon
vemence that he must accept  After the block there 1s a rest
period 1n which the patient ¢n relax and then to Ins gratifica
tion when the opt ration begins he fuls nothin,,

When the surgeon wyects novecawn locally during the course
of an operition 1t 13 hard for the patient 1o belicve that it 1
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certam number of these patients althouh subsequently re
memberin,, nothun, will struggle and squirm and render the
operation diflicult from the standpomnt of the sur.con  If
deeptr bisal anesthesiv ts used the patwent may be unduly
depresscd and anviety regardin, respiration may be aroused
The zone of decp basal anesthesn 1s too mrrowly scpanited
from the zone of dncrous depression to render 1t entirdy
safe

Penlothal s been used m compunction with regional es
thesia nd 1s often satisfactory 1n that its level can be controlled
ammest 1s obt umd and recovery 1s prompt  But pentothal
predisposes to the development of lrvngospasm  Larvngo-
spasm 15 not serious when the opcration 1s one wlich ¢nnot
Jeopardize the resprratory exchange but when there 15 ¢ posst
bility of a mechamen! distortion of the Iirynx or trachen or
when one or both recurrent Inryngeal nerves may be temporarily
paralyzed 1t my be impossible to decide whether the obstrue
tion to respiration 15 the result of uncompheated laryngosp ism
or of mechamenl factors that demand trachcotomy  If under
these crrcumstances tracheotomn 1s done early 1t may have been
done unnecessanly for laryngospism I done Iate it may be
too late to resusatate a patient with mechamenl obstruction
of the larynx or traichen  DPentothal anesthesta 1s therefort
not devoid of danger

A general anesthetic with nirous oxide oxygen and ether
or with cyelopropane 18 satisfactory 1 most eases but agaun
rases the problem of respiratory obstruction  The crowing
respiration of a patient in the early stages of ether anesthesin
and the cyanosis that occasionally oceurs at thes stage are ac
cepted 1 most gener! surgical operations as undesirable but
not serious compheations  When tlus type of resprration oc
curs during an operation on the thyroid 1t 1s difficult to decide
whether 1t 1s caused by spasm or by mechamcal obstruction

Under gencral anesthesia there 1s usually hyperentilation
wnd unless open drop ether 1s used there 1s a tendency for the
pressure of the gas macline to rusc the venous pressure and
cnuse mereased bleeding from the vesscls of the nech  This
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1t 13 necessary to deliver a retrotrache i} extension of the ghind
a stndor may develop even n the abwnce of injury to the re
current Jarvngeal nerves  When this occurs a patient who s
conscious 13 botter able to mantun respiratory exchange than
1~ a patient who 13 under deep anesthesty  The same principle
apphies as an the surgien treatment of a deep abscess or cellulitis
of the nech i which ease 1t s widely recogmized that a general
anesthetic may result in fatal respiratory obstruction  Trache

otomies will b avoided by performing thyrodectomies under
mtratrachea! re.sonal or local anesthesin  In recurrent goiters
i wlich one of the Liryn el nerves 1s paralyzed before opera

tion local or block anesthesin 1s safer than intratracheal because
it does not triumnatize the Iy or ancrease postoperative
Iarvngeal edem

Fechnic of Anesthesin

Local tnesthesia  If 1he neck 1s pinched hard before the in
sertion of the first small by podernie needle «d of the first 1n
Jection 1s earnied out slowhv the procwne e be filtrated
practically without sunsation The anesthetist 1s always careful
to warn the patient to expect this antil pinch A 075 per
cent solution of procunc 1s used and eprnephrine 1 never added
when b perthy roidisin 15 present

The first wheal 15 placed 1 the nidling halfway between the
cricod cartilage and the suprasternal notch (Fig 39)  From
this point the anesthetic 1s infiltrated into the subcutaneous
tissue along the huoe of the proposed incison  The ingection
13 carried out slowlv and care 15 tahen not to allow the pomt
of the needle to come through agamn to the sensitive shin
Pamnful intracutaneous infiltration 1s averded the solution heing
mjected well beneath the shin  Sufficient time 15 allowed for
the procame to anesthe tize cach area before a second needle 1s
mserted  When the hine of the proposed inciston has been
infiltrated thoroughly the 1njection 15 carried upward and down
ward at the extrermties of the transverse area of wfiltration
In this way the nerves traversing the neck from the lateral
to the medial aspects are anesthetized The central portion

9
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not the operation atself that he 1s feehng  He interprets the
necedle prichs and the scnsations of the novocam distending the
subcutancous tissue 1s part of the removal of the thyroid and
1t 1s difficult to comvince lum that the surgeon has not started
to operate before the anesthetic has hnd sts effect  He may
become panichy and uncooperatn e and interpret all sensations
as pun  These constderations the fact that anesthesii n a
good block 15 more complete than with local wfiltration and
the advantage of not having cleavage planes obscured by the
edema of the anesthetic solution gne 1 margin of superionty
to the deep cervical bloch

Basal Anesthesia  In elderly patients pneumonia 15 the most
common cause of death after thvrowdectomy Genernl anes
thetics and basal anesthesia tend to depress respiration 1o
abolish the cough reflex and to lower the patients resis
tance to pneumomn In the aged the depression eident
to a basal or gencral anesthesta may be the deciding factor 23
to whether or not a fatal pneumoma will develop Basal
anesthesia 1s therefore contraindicated m patients over 15 yeurs
of aze

A patient with a low or with 1 normal basal metabolic rite
will be analgesic (although genernlly not completely uncon
scious) after the admrmustration of avertin n a dosage of S0
or 60 mg per hilogram of body weight One with a basal
metabolic rate of plus 40 per cent will require 70 mg per hilo
gram for a similar effect while patients with higher metabolic
rates may require even larger doses If 1 muddle ground 1s to
be reached between absence of analgesic effect on the one
hand and undue depression on the other the amount of anes
thetic to be given should be \aned 1n accordance with the basal
metabolic rate

In a strong young 1ndividual the margin of safety 1s so great
that the depression mduced by a basal anesthetic can be dis
regarded But even m young patients profound narcosis i
undesirable whether 1t be induced by inhalation anesthesia or
by any of the vanous drugs used as basal anesthetics  Ocea
sionally 1n the course of a thyrodectomy partrcularly when
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e muntan an adegquite respiratory Lichiinee with greater
e i (i a patunt who s retuad andee a genceal anes-
thesin  Followit,. operation the paticat i« conscious and free
of dipression

DEEP CERVICAL BLOCK

hyrid corttoge

mm}zm‘

big 10
Cervical Block tnesthenia for Thyroudeciomy * Doth deep and
superliced corvient blocks ate needed to provide aneathesin for
thyroutectomy  Thw deep block 13 done by injecting the second

Courtesy «f Donalf [ ffule MDD partment of Aneathesiol
Clevelan } Chnie Honpstsl ooy
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< then be infiltrated quickly and without pun because the
wreater part of the mneryvation of this aren has already been
anesthe tized

After the shin imeision has buen made and the flaps elevated
the musclcs are mfiltrated with procune so that the patient
sill not be conscious of pressure sensations when the muscles
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Fig 39 The numbered areas are infiltrated in sequence

are retricted to uxpose the gland  Mamipulations of the thyrod
gland usunlly cause httle sensntion and the imjection of a
small amount of procune around the capsule especally at the
superor pole 1s all that 18 necessary duning the actual resection
of the glind  Subanesthetic doses of pentothal may be used
judiciously if necessary to produce anagesit

When the procedure 1s carried out in tlis manner the patient
1s awahe 2nd talking with the anesthetist durng the entire
operation  When the patient 1s conseious she 15 better able
to adjust herself to distortion of the larynx and trichea and
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needl 15 I ftan postion and a 2 el needlo s passed through
the second wheal  Tlis needle passes parall] to the first and
extends lso shightly downward m order 1o make contact with
the transvers process of the turd cervieal sertcbre Through
the thied wheal 15 passed another 2 inch needle wlich comes
to rest n contact with the transverse process of the fourth
cervienl vertebrn Through enelr needle 1s then injected 7
cc of 1 por cent mutyentne solution  Durin,, the myection the
pont of the needle 13 kept m contact with the bone and aspie
tion 15 carnied out before and durin,, the sjection 1 order 1o
avod intravascular infuston of the solution T ach needle s
withdrawn as the ijection 1s complcted  Following the deep
cervical Dloch the supirfictil pleus 1s bloched wath 14 per
cent metyve nne solution infiftrated into the subcutancous tissue
n the mddle third of the aren alon, the posterior border of the
sternocleidomastord muscle  The procedure 13 completed by
turning the patient s head to the opposite side and repeating
these injections on the other side of the neck

This block ordinanly afTords satisfactory amsthesia for thy
roidectomy It may have 1o be supplemented by local anes
thesa wfiltrated 1 the region of the upper pole  If necessary
the block may be supplemented by light pentothnl analgesia
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third and fourth cervieal nerves and 1s followed by injection
of the superficial cervical plexus (Fig 10)

Equipment

Towels for draping field
Towel chip

Sponge forceps

Skin antiseptic

Necdles

(a) Two 1 gauge 3 inch hypodermic
(b) Four 22 gauge 2 inch hy podermic
&) Two 22 gauge 214 1nch hypodermic
Syringe 10 cc Tuer lock control
Beaker 100 cc

Medicine glass

Metycarme solutron 5 cc of 20 per cunt
Physiologic sahne solution

© s 19 e

Sowae

The anesthetic solution 1s prepared by mrang m the beaher
the contents of the ampule of metycame (5 cc 20 per cent) with
95 cc of physiologic saline solution Twenty cubic centi
meters of this solutton are added to an equal quantity of physio
logic saline solution 1 the medicine glass to make a 15 per cent
solution of metycaine

After preparation of the field the face 1s turned away from
the side to be blocked and wheals are raised along the posterior
border of the sternocleidomastord muscle The uppermost of
these wheals 15 placed 1 finger s breadth below the mastoid
process The second wheal 15 a finger s breadth below this
and the third another finger s breadth below  The third wheal
15 on a perpendicular line dropped from the tip of the thyrod
cartilage and 18 approuimately at the junction of the external
qugular vemn with the posteriop margm of the sternoclerdo
mastotd muscle Through the upper wheal is passed one of the
214 inch needles. It 18 diregted downward and 1ts pomnt 1s
made to come 1n-contaet with the tip of the transverse process
of the second cervical vertebra This 1s the most superficinl
bone point 1 the regron and 18 reached ordinarly at a depth
of about 1 mch beneath the shin  When properly placed this
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needle s Teft i positzon and a 2 incly needle s passed through
the second wheal  This needle pases paralll to the first and
cxtends also shghtly downward in order to make contact with
the transyerw process of the tund cerviesl vaetebra Through
the third wheal 1s passed another 2 il needle which comes
1o rest n contact with the transverse process of the fourth
curvienl vertebra Through (ich needle as then injected 7
cc of 1 per cent metveune solution  Durin,, the injection the
point of the needle 1s hept m contact with the bone and aspira
tion 13 carned out bifore and durin,, the mpction in order to
avod trvascular mfusion of the solution  Cach needle 15
withdrawn as the myection 15 completed  Following the deep
cersicnl blockh  the superfiersl plexus s blocked with 14 per
cent metyenne solution mfiltrated into the subentaneous tissue
i the muddle third of the ares along the posterior border of the
sternocleidomastord muscle  The procedure 1s completed by
turning the patient s hewd to the apposite side and repesting
these imjections on the other ade of the nech

This block ordinanly affords satisfactors ane sthesia for thy
roidectomy It may have to be supplemented by local anes-
thesia infiltrated i the region of the upper pole  If necessary
the bloch may be supplemented by light pentothal analgesia
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ANATOMY OT THF THYROID®

The normal thyrowd glnd 1s composed of numerous acun luted
with low cubordal epithehal cells and filled with an 10dine
contunin, collordal substanee  The ghnd has a nich blood
supply and a large number of lymphatic yessels dram the “i"“

The weight of a normal thyvroid 13 usunlly given as 304m
but this weight 1 v mnable and may be shightly greater in regions
of endemic goiter even in the absence of gross or histologic
evidence of goter

The thyroid 1s composed of two Interal lobes and a connecting
isthimus A small pyramidal lobe extending upward from the
ithmus 1nto the thyroglossal tract 13 abo commonly present

The 1sthmus lies on the trachea just below the cricond earty
Inge of the larynx and the Iteral lobes lie on each side of the
trachea extending upward and downward from the isthmus
Antenorly the thyroid 1s covered by the sternothyrod and
sternohyoid muscles the former lying directly upon the loose
fibromuscular capsule whych surrounds the gland atself The
thyroid has httle or no'irue fibrous capsule other than that
furnished by the cervical fasci and muscles

The lobes of the thyroid on thewr posterolateral surfaces are
1 close proximity to the carotid sheath  Med:ally these lobes
are firmly attached to the trachea Two parathyroid glands
(the number varies) lie on the postenor surface of each Iobe
‘The parathyroid at the upper pole 13 inconstant 1n 1ts location
but that at the lower pole can quite regularly be found along
one of the branches of the infenor thyroid artery The para
thyroids may le 1n the substance of the thyroid itself 1n the
areolnr tissue along the branches of the mferior thyrowd artery

8§ eallu trations un ler Techme of Thyroidectomy Chapter 13
131
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ANATOMY OF THE 1LHYROID®

The normal thy roid glnd 1s composed of numerous acim lined
with low cubmdil epithelial cells and filled with an 1odime
contammng collmdal substance  The ghnd has a rich blood
supply nnd a Jarge numbe e of fymphatic vessels dran the agum

The weight of a normal thyrod 15 ustally given as 30 gm
but this weight 1s 3 wenble and may be shghtly grenter i regrons
of endemic goiter even m the absence of gross or lustologic
evidence of goiter

The thyroid 13 composed of two lateral lobes and a conneeting
isthmus A small pyramidat lobe extendin, upward from the
isthmus into the thyroglossal tract 15 alvo commonly present

The 1sthmus lies on the trachea gust below the encod cartt
Iage of the Inrynx and the lateral lobes he on each side of the
trachea extending upward and downward from the sthmus
Antenorly the thyrod 13 covered by the sternothyroid and
sternohyoid muscles the former lying directly upon the loose
fibromuscular capsule wlych surrounds the gland tself  The
thyroid has httle or no¥irue fibrous capsule other than that
furmshed by the cervical fasern and muscles

‘The lobes of the thyrod on their posterolateral surfaces are
1 close proxamuty to the carotid shenth  Medially these lobes
are firmly attached to the trachea Two parathyrod glands
(the number varies) he on the postenior surface of each lobe
‘The parathyroid at the upper pole 18 inconstant 1n its location
but that t the lower pole can quite regularly be found along
one of the branches of the inferior thyrodd actery  The part
thyrods may lie 1n the substance of the thyroid atsell i the
areolar tissue along the branches of the inferior thyroid artery

8 e1llu trations un1 r Techme of Thyrowd ctomy Chapter 13
131
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or even  the medmstinum but are located i the fibrous
tissue of the capsule 1n elose relationship to the small branches
of the infenior arteries

Innervation of the [hyrowd

The recurrent nt Iaryngeal nersyes bear an unportant relationship
to the posteromeodial aspect of the Interal lobes  Omnating
from the vagus these nerves pass downward looping round
the subcfavian artery on the night and the arch of the norta

n the left and then nise 1n the tracheo-gsophageal groove well
belund the lower pole of the thyrod  \s they nse higher
the nech thar location becomes more superficinl and they s
sume a closer relationship to the postcromedinl aspect of the
thyroid lobes  Their relationship to the snferior thyrod irtery
18 variable  In about 75 per cent of the eases the nerves pss
beneath the artery  In some instances they lie in a position
superficial to one branch of the nrtery and beneath another or
they may pass anterior to the entire artery  The nerves 2lways
lie beneath the Iateral thyroid van I have never seen the
recurrent nerve traverse the substance of the thyrod glind
although 1t m1y be densely 2dherent to its capsule

The recurrent nerve 1s closest to the thvroid and 1 therefore
most vulnerable to injury at the pomnt w hereAt comes forsard
to enter/the larynx The ascending branch of the nferior
thyroid artery hes closc to the nerve at this pomnt and the nerve
may be injured duning an attempt to clamp branches of this
vessel (Labey)

The superior laryngeal nerve descends from above and i
vides 1nto two branches the external and the internal  Thc
nternal branch enters under the upper aspect of the thyrod
cartilage providing sensory Imnervation to the laryny and s
located so high that 1t 18 not vulnerable duting a thyroidectomy

The external branch 1s a small filament that descends near
the superior pcle of the thyrord and s distributed as a motor
nerve to the cricothyroid muscle and the pharyngeal muscula
ture Ts filament lies close to the larynx but can be mnyured
1f the plane of dissection of the supenior pole is carried too clost
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to the Irvnx (Fig 37 pige 169)  Injury of tlns nerve causes
no flemonstrable change n the function of the vocal {ords but
results m a lowenng&f the pitch of the vorce and 1n 1 tendency
to horfsiness  These changes may be permanent

Blood Suppls of the Thyroid

Tach lateral lobe of the thyrod 1s supplied by two mun
artertes the superior and the infimor thyrod artes The
superior thyrod artery wineh s the first branch of the cxternal
carotid leaves 1ts parent vesselat the lovcl of the cricond ertt
lage passes upward and mednily and then loops downs ied to
enter the medivl aspuct of the supcrior pole of the thyroid gland
Here st ,1ves off two mar branches  The smaller 15 vamable
but oftcn continues downward along the postenor border of the
thyroid  The larger/courses medially along the medial/and
anterior aspeet of the Jobe and enters/the thhrod ner the
Junction of the isthmusfand later lobe  The blood supply of
the pyramudal lobe 15 from the hr)ngc'\l/lrlcr) This vesscl
18 2 braneh, of the supcrior thyrod artery and v given off at &
pont well/ibove the superior pole of the thyrod glind

Fhe wlecnor thyrod artery ansing from the subelvvin
courses upward passes beneath the carotid artery and then
descends to unter the pcnlex‘()htu'll aspect of the gland nt
about the junction of the lower4nd middle thieds  The artery
duvides into an ascending branch which rises along the posterior
surfice of the glind and a descending branch wlich alter
reachin,, the inferior pole \\rnps/'\rouml tis pole and comes
forward ontoits antenior surface  The mfenor artery 1s vanable
n size 7ud course and 18 sometimes absent  Usually 1t 15 largee?’
than the superior vesst]  When absent 1t may be replaced by
the thyroid 1ma vessel

Vens accompany the supenor thyrod artery and dran into
the sternil jugular  The lateral thyrod van 15 vafiable but
usually 1s formed on thefosterolateral surface of the thyroid
After traversng the glind s entirevposterior surface nearly as
far as the trachca 1t courses laterally to the jugular ven  The
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thyroud 1ma vemns are v inable and descend from the region of
the 1sthmus into the mediastinum
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TECHNIC O THYROIDICTOMY*

The esscntials of & satisfactory techime for thyrodectomy
include

(1) Plicement and closure of the meson for the best cos
mehie effect

(2) \dequnte cxposurc of the gland

(3) Protection of the parnthyrowd hodies

(1) Protection of the recurrent laryngenl nerve

(a) Protection of the external branch of the superior laryngeal
nerve

(6) Rcmoval of suflicient thyroid tissue to effect a cure

(7) Presrvation of sufficient thyrowd tissue to muntain
normal function

(8) Adequate hemostasty

Position

A sand bag or pillow 1s placed under the shoulders and the
neck 1s hyperextended The head of the table 13 elevated at
about a 15-degree an,le 1o decrcase venous bleeding  The head
should be held straight so that the scar will be symmetrical

Inaiston (Fig 11)

The incision 15 shightly elliptical and 1s placed mld(\/ ay betweun
the cnicod {artilage and the sternalfiotch It should be parallel
to the natural wrinklcs of the neck

The neck 1s hyperextended during the operation causin, the
skin to be pulled upward  For thns reason the sur,con tends
to place the nasion too low  VWhen the meision 1s placed too

Allillustrations of thyroid techmic in this chapter were modified from
the original drawings by Miss Beatrice Boyle

132
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low 1t results i a consprcuous md ugly scar on or belos the
clavieks I the mnemion 18 plrced high the scar looks ke 2
wnnhle 15 mconspreuous and may b almost mvisible

Ihe maston must be symmetrient and particular care should
be taken to waid having one end Iuglicr than the other  Sym
metry can be 2ssured by marking the ncck with 2 prece of thread
held taut on the skm about 2 fingers bredth abov the clavicle
on each side  The center of the proposed masion 18 then
scratched with the scalpel to aid m accurate closurc

S

PANNS.
NN\
WS-

Fig 41 Elliptical mersion midway between encoid cartilage and sternal
notch and parallel to wrinkles

After the removal of a very large gorter the shan 1s redundant
and tends to hang down m elliptical folds which evaggerate
the ellipse of the mncision A transverse mcision 1~ therefore
better for large goiters The wmasion should be placed rela
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frequently prforites through the platysm muscle to the sub
cutancous fat and to the shan Often tlys 15 the onfw/yessel
that requires hgation  Dissection 1s carmed up to the lower
end of the thnroid cartilage  If the plane of den ageSuperfien
to the platysion s followed the necessity of cuttingthys muscle
transs ersely and hgating a number¥f vesscls 15 avorded

The Lahey dlamps are next teansferred to the lower flap aud
dissection s carried downward to the jugulr notch It 1s
helpful 1o have the sccond assistant support the platysma by
traction upward with a4 square of gauze so that the plne of
denage 15 better defined and more eastly followed  There 15
no 1ewen to iy the dissection either bove the thyrod
cartiliee of the Iryny or below the yugulw noteh bec wse the
muscles of the nech msert on these structures and further dis
section docs not nerense exposure  Nor i 1t desirable to ruse
the Interal purtion of the flp my lugher or lower thao neces
sary to allow exposure of the central portion  [The purpose
of ratsmg the flaps 1> only to enable the museles to by seprated
m the mudfine from Iirvny to sternum nd the smount of shin
rused should be no more than necessary for this

Separation of Muscles (Fig 12)

Threelicmostats are pliccd on ("\ch/sxdc of the nudline to pick
up the fascia and Nethtate finding the ay ascularAmdline cle o
age planc between the muscles Dusection s carried down
to the capsule 61 the thyroid  Seissors are then mnserted beneath
the muscles which are separated from the underlyng structures
s far as the thyroid cartilage and the fascia 1s cut m the nudlne
butween the muscles I the dissection 1s exactly n the mudhne
bleeding docs not often occur although sometimes there ire
transverse/communicatin, branches of the anlenor juguisr
vems winch cannot be ayoided  When these ave prescnt they
should he 1solited/and ligated without ancluding fascn or
muscle in the hizatures

Dussection 15 next carried downward shll exactly m the mid
hine towards the sternum  Just‘above the sternum the vens
often eive off transverse/branches which eause troublesome”
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Bleeding It onlyAhe fasers 1 ana ed o the Jower 1 or 2 cm
of the mason the muscles and arcolar tissues contarmng the
branches of the vuns can b scparited by tra bon ind blunt
dissection and blefihing 55 avorded

In most i tances Jongituchinal dive on of the pretrachol
muscles from the midpomnt of the [irvnx down to the sternal
notch will sufliee to give adequate exposure o doling with
runoniis antrathoracae goiters goters with fare rotro-
trachaal extensions gottcrs with extremely bih upper poles
recurrent goiters adboront goters and very vascuhir glnds
on wlick traction cnnot e excrted without risk of taanng
the ghod 1t may be advisable to dinide the musddes s
sersely as well Although thy may merease the pan Of con
valeseence and miy, be attended by anncrcr ed tendency to
the formation of ~¥um they should be diswded sathout hessta
tron when it will faalitile (yposure Transvers £hva ton of the
muscles should not be necessany i over 104er cent of the eses

Cleantng, the Capathe

Before the Jobe of the thyroid can b delivered 1t 13 necessary
to remove the overlyin, fibers of the so-called  musculir Lap-
sule  In most cases this can be accomplished by blunt4hs
section takmng carc to avord the br inches of the hiteral thyrod
vein which course over the surfice of the glmd  Since there
arc noveins 11 the musele tssue it 1= cortamn that whepover the
disscction enters 4 plne Hencith veins the wrong plane has
been entered  There 15 an exception to this rulc Near the
msertion/of the stcrnothyrord muscle a tmy musculr branch
of the superior thyroid artery leaves the mamn artery and some
times accompamed by avein enters the substance of the muscle
Tius vesscd ean be avorded by division of the muscle below 1t
or 1t ean be hizated

After the antcnior surface of the gland s cleaned of its over
Iymg muscles and arcolar tissuc attention 1s dirceted to the
supentorfole  IHemostats e mserted nto theAubstance of
the gland tangentin}4o the capsule and the polc 1s drawn down
ward If severalhemostats are uscd snntﬁl'mcausl) for thss
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frequently perforates through the platysma muscle to the sub-
wtancous fat and to the shin - Often this 1s the only/\cswl
thit requres bigatton  Dassection 1y carmed up to the lower
end of the thyroid enrtilage  If the planc of cler ageduperfienl
fo the platysmais followed the neeessity of cutting®thes muscle
tramsversch and hgating a number df vessels 1s avouded

The I'ahey climps are next transforred 1o the lower flap and
drssection 1s cammed downward to the jugulir noteh It 1s
hielpful to have the sccond assistant support the platysma by
traction upward with a square of gauze so that the pline of
dcwvvage 1s better defined and more easily followed  There 1s
no resan to cury the disscetion erther above the thyrod
crtilr.e of the Jaryny or below the yugulwr notel beeause the
muscles of the nech insert on these structures and further dis
section docs not inerease exposure  Nor 15 1t desirable to ruse
the lateral portion of the flap any Ingher or lower than neces
sary 1o allow exposure of the central portion  The purpose
of ratsing the flaps 15 only to enable the museles to be separ ited
1 the midline from Iarynx to sternum and the ymount of skin
runedd should be no more than necessary for this

Separation of Muscles (Fig 12)

I‘hrcc4|cmushts are placed on E‘!Ch/alde of the mdhne to pick
up the fiscia ind facilitate finding the ay ascularnidline cleav
age pline bctween the muscles  Disectton 1s carried down
to the capsule 4 the thyroid  Scissors are then mserted beneath
the museles wluch are separated from the underlying structures
as far s the thyroid cartilage and the fascra s cut i the midline
between the muscles  If the dissection s exactly in the mdline
blecding does not often oceur  although somctimes there are
transverseYcommunicating branches of the anteror jugular
vuns wlich cannot be avoided  When these are present they
should be wsolated/and Iigated without including faserr or
muscle i the hgatures

Dissection 15 next carried downward still exactly i the md
Iine {owards the sternum  Just‘above the sternum the veins
often gne off transverse /branches which cause troublesome/
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enough to altow teaction  If_this pull _out a g /);lvcdmg
defect remuns and it 1 necessary to contral the hemorrhage
withpressure

Molnhization of the Superior Tole (hiz 1)

Dissection 1y Qrrred Diterally ot the upper pole to expose the
carotid sheath which hies just hiternd to the tharord - Dissection
1 carrted dovwn betwecn the shesth and the superior pole of the
thyroid heeping ns close as possible to the glnd until the
bodies of the cervical vertchrac can be palpated  Unless thig
space etween the earotrd sheath and the superior pole 15 estab-

Fiz 41 I olation of superior pole oxer scissor 1ns rt d from tracheal side

into previon v preparcd apace Note s 1 onne hal wleofpele Topof
pole 19 avi ular

Iishied and opened down to the vortcbenl column it 13 not possible
to mobihze completely the sup nor pok

When the pole has bien mobilized  saseors are nscrted
beneath 1t from the medinl sde through s postenor Rbrous
attadiments and nto the previously prepared Iateral space
In order 10 avoid iyury to the oxtermal branch of the supenor
jaryngel nerve the disscction should be made dlose fo the

thyroid or to the supcrior pole vessels and the dissection shonld
10
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purpose the pull 1s divided and the capsule 15 less apt to be
torn thanaf only 1 single hemostat 15 used  Wlale the pole 15
pulled downward the mibbon muscles are retracted Interally
and upward with small r bt wngle retractors  As the muscle
and areolar tissue are dissected free of the thyroid more hemo-
stats are placed 1 the gland <o that by seral steps of disstetion
and traction the anterior and Iteral surfaces of the supertor
pole are cleaned

s
ssecflm

efeen core
i

. bl ) -
Tig 13 Mobilization of superior pole by carrying dissection between carottd
sheath and thyrord down to vertebral column

Many types of clamps for holding_the thyvroid have been
devised Al will hold most thvroids but none will hold Al
thyroids without tearing Hemostats of the Cnle type as
made by Stille have the advantage of bemng easily mnserted
and of holding securely  One blade 1s inscrted/parallel to the
capsule and the clamp 1s closed on the capsule care betng taken
to exert tmcuon-é\acﬂ) m the lon itudinal axndf the clamp
The hemostats can he used simultaneously for controlhng ooz
g from the capsule and exerting traction  If they tear out a
Lahey {clamp may control the resultant cozing and hold well
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vescls  Althonh thest vesels are brauches of the saperior
tharod artery they ore anen off above the pomt at wiuch the
supinior thyrowd 15 bgated and hence sull ey blood o the
thvrord  The cncothyrod higament alvo mn unpedc com
plete rotrtwn of the ghind unless st s chnped and divaded
tFig 17} ewe Dang tden to avord clhanpre,, vy structuee
deep along the sde of the Irvas whore the recussint nenve 18
sulnerable

Fig #6 Lirating supers r thyrond ves 1

Laution of the $meral Tharowd Yon

The fatcral tinrod vein lewves the postertar or faterd suriaes
of the thyroid 10 cross the areolar fissoes and enter the yugulay
e Sometimes it s godn off so (i postoetorly Uit it ¢an be
disregarded and somictimes 3t 18 abwnt the ifunor thy rond
vems repliang it Inmany eases however the land cannot
L rotated completelv frem ats bed nutd the Yateral thyrod vein
1s deysded  If the vew gs ot divaded 1t may be torn when the
slnd 39 rotrted (Fig A18) It should be ssolated “nd hnted
aftee 1t s formud a swngle trunk and bas lefy the surfree o the,
teyrad
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not be carned elost to the lrynx  The pomt of the scissors
1 then elevated so that it hes on the ribbon muscles and the
superior pole 15 dehnered forward nto the wound (Fig 1))
Ihe pole 1s then mply clymped and severed distal to the
sceond elvmp (Ligs 15 and 16)  This results i complete
mobihization of the superior pole and m turn allows complete
rotation of the ranunder of the gland and delnvery of ay
rctrotrachieal extensions

Fig 15 Climping and dividing supenor pole

The suprior thnvroid artery courses down along the mednl
side of the superior pole and enters the substance of the gland
slightly above the junction of the lobe and msthmus  Occr
sionally when the supenor pole 1s large and lies lughat 15 easier
to wolate and divide the superior vessels Jow m therr courst
alon,, the side of the pole Iollowin, this procedure the
avascular superior polt can be drawn downward and deln ered
without danger of bleeding

Division of the Suspensory Li,amont
The suspensory lignment of the thyrord runs from the isthmus

to the cricord cartilage It transmits branelhes of the laryngeal
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Anomalies of the Inferior Thvrotd Arlers * 1l mfcnor thy
roid artery s more sncon tant and e ulie than the superior
vessel and occastonally s entieddy absent In 6 por cent of the
cases carcful dissection fuled to rovarl the mfinor thyrod
artery 1mats noril position

There are wide vanations not only an the location at wlich
the artery enters the gland but also in the direction from which

e e B P
the ol s

-

A

'

r Latorat
t Thyrold v

Ty 18 Isolation of laters! thyrowd {on where st aves the thyroid to
cross areolar space and enter the jugular vem  Often the gland cannot be
rotated until this ve selis divide 1

it enters  Occasionally the vissel erosses bencath the carotids
at the level of the upper polc of the glind and descends almost
vertically to enter the lower polc  Sometimes 1t will cross
beneath the carotid at the luvel of the Tower pole and ascend
nearly vertically to enter the gland near its upper polc - On one
occasion 1 observed an anomnlous inferior thyroid artery ansing
[rom the carotid

For Anatomy of th Inferior Thyroud Artery see Chapter 12 p 131
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Thiganon of the Inferior Thyroid Arters

\lthough hemorrhage during the course of a thyrodectomy
1s rarely stzmificant i respeet 1o Joss of blood atiempts to con
trol this bleeding commonly result in mnyury to vital structures
notably the recurrant Iainvngeal nerve Usualls the offending
vessth i these <wes 1~ a branch of the infirior thyrod artery

Prior 1o the doption of 2 techme m which the nferor
tUnrod artery was solited and hizated  pusietent umilateral
rccurtant Tl nonve paralvsis was observed followmg

Dividing
stepensdry
Uigerment
of “thyrold
N

N

Fig + Div 10n of su pensory hgament of thyrod  This structure may

transmt branch s of laryngeal artery  Complete rotation of gland fromts
bed cannot always be obtamed until st 1s davided

nearly { per cent of afl thyroidectomres  In the [1st 539 cwes
cluding, recurrent goters mtrathoracic goiters and all types
of ¢1ses exclusn e of mihgnancies (i which one nerve was occa
siomlly purposefully sacrificed) there have, been only two (0 37
per cent) persistent recurrent laryngeal nerve paralyses  The
vocal cords hmve heen evamined routinely after operation I
believe thercfore that the extracapsular higation of the inferior
thyraid artery 15 y2Juable ;n dimmshing the morbiity of thy

roid surgery
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Techmeal Aspects of Ligation of the Inferior Thyroid Arlerv
Anomaties tan eause difficulties 10 1neating the wnfenor thaeowd
artery In cases 1 which exposure of the mferior thyrod
arterv 1s complicated by anomnlous mumifications of the later il
thyrord van and in the rire < nes an wineh the ghnd s unu uarlly
friable adhierent or hard to duner complete $ateral exposure
of the lobe mny be difficult  Under these circutnsiances ot
when the operation 15 for the removal of a nudline adenomn
1t may be simpler to proceed with a conventional thyroxdectomy
without prelmnary higation of the mfcsior thyrord artery
Smee the artery 13 comctimes st b > unwise to spend too
much time searclun,, for 1t

Since there 1s such wide vintion i the gross pathology
of the thyroid 1t 15 not wise to attempt to standardize the
opuration to too I h 1 degree  Certun types of goiters ean
bust be dealt wath by one techme other types by another  In
one wstance 1t may by desirable to dinide the preteacheal mus
cles transversely i inother this procedure mayv be totallv
unnecessary 1nd undesirable It should be understood that
when ligation of the inferior thyrowd artery 1s recommended
1t 18 with the resery stion that this procedure wall not he sp
plicable 1n some cascs  In about 6 per cent of the cases I
do not hgate erther of the inferior thyrod arteries

After the lobe 1s clevated from its bed the inferior thyrod
artery 1s usually seen coursin,, upward from the junction of the
lower and nuddle thnrd of the lobe  If the artery 1s not visible
1t may be easily palpable  After it 1s located 1t 15 a simple
matter to expose 1t and 1solte the main trunk by blunt dissec
tion A curved Moymhan forceps 1s mserted beneath the
vessel and a ligature 1s grasped and pulled through (F1, 20)
Before tins Ligature 1s tied the vessel 1s completely oloted 1n
order ta make certun that the recurrent nerve 15 not included
1 the ligature

Identification of the Recurrent Laryngeal Nerve

Bv the time the artery has been molated and higated the
course of the recurrent nerve usually has been vivualized Al
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The site of bifurcntion of the ferior thyrord artery 18 vart
able In the majority of ¢ases the mamn trunk extends to 2
pomt within a centimeter of the gland and then divides The
inferior thyroid artery may bifurcate § em from the gland just
beyond the pomt at which 1t passes beneath the carotid sheath

7 Inf thyroda
Recurrent laryngeal n.

Fig 19 Vanations in refationshup of inferior thyrord artery and recurrent
laryngeal nerve A Artery ascending parallel to nerve B Nerve passmg
antertor to artery € Artery bifurcating far lateral to the thyrad D
Nerve passing between branches of artery

(Fiz 49) This anomaly 1s iumportant because 1t mav result
m li,ation of only one branch when the operator mtended to

ligate the mamn trunk
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Technioal Aspects of I epnlion of the Mnferior Thyeend  rlery
Snomaties mas Cwse difficulties s foe 1hn, the wferter thveond
artery  In cases m which exposure of the sfusor thysoud
artery 1 comphented by suomatous sonmfieations of . hterat
thvrond viss and st the rare eases s which the gl sod 13 unose sdiy
foable adberunt or st to dediver complate hiteral exposure
of the fobe may b diffientt Undor these arreumstnees or
when the eperation 1s for th remos o of o nthine adenom ¢
1t may be sunpler to procced with a conventronal thyrodes toms
without prelummars higstion of the wfinot thyrowd artery
Stnce the nrtery 15 sometunes aheent 12 15 unnase to spotd oo
much tune searching for 1t

Since there 15 such wide varsition m the grows pitholoay
of the thveaid 11 55 not wse to attempt to stand wdize the
operatian 16 too lugh o depree  Cestan thpes of gotters can
best b destt with by one techme other tpes In another  In
one wnstance st mas he desirable to divsde the pretewhie o mos
eles transvemels w another as procedure my be totally
unnecessary and undesitable Tt <hould be underotood that
when hgation of the nferior thyrmd artery ts recommended
3138 wath the rescrvation thet thes procedure will siot be ap
pheable sn some cascs  Tn about 6 por cent of the cases |
do 1ot hgate edbier of the mfinor thyrod asteries

After the lobe 13 elevated from 1ts bed the mfenor thyrod
artery s ugually seen coursmg wpw wrd from the junctson of the
lower and muddHle thurd of the lohe ¥ the artery 1s pot v sible
1t may be eraly palpable  After st 13 located 1t 18 & mmple
matter to expose i and isalate the mun trunk by blunt dissee
tion A curved Moyuthan foreeps 13 mserted benenth the
vessel and a higature 18 grisped and putled through {Fig o®)
Before tis hizature 1s tied the vewel 15 compl tely tsolated m
order 1o make certarn that the rcurrent nerve 15 not mchuded

n the ligature
Henufication of the Recarrent Lars ngeal Nere

By the time the artery has heen sotuted and hgated the
cavese of the recurrent nerve usually has been visualized A}
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though the entire cervical portion of the nerve sometimes can
be dissected out nd handled with impumty stretching or a
mummal amount of tewuma ocersionlly will result 1 an un
pletsant temporary paresis  In about 90 per cent of the cases
one or both nerves are castly dentified

As Lahey has pomnted out the ncrve 1s often easxlyéqlpahle
against the”trachea [T fter hi,1tion of the artery the nerve
has not been dentified  earcful scarch for the nerve 15 made
n the structures Iving antertor to the artery  If the nerve 1s

Recorrent
laryngeat n.

Fig 50 Ligation of mferior thyroid artery  Note recurrent nerye crossin
at right angles beneath artery

not found here or alon, the lateral surface of the lobe 1t 18
assumed that 1ts position 15 well posterior where 1t will not be
myured during the course of thyroidectomy

A\ctual 1solation and dissection of the nerve 1s mndicated 1n
cases of possible malignancy when a total lobeetomy 1s to be
performed or when as m thyrotditis or recurrent goiters the
pusterior capsule of the gland may be adherent to the nerve
The nerre 18 foundAnost esily Justv‘nelou, the pomnt where 1t
cro;aes‘he infertor thyroid artery (Fig 50)
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Preserintion of the Parathyrowd Bodies

The parathyrord bodies are varmnble in thar location and are
dificult to identify as they often Lie on the posteror aspect of
the supenior pole  The wfinar peathyrods waually can be
dentificd Ing along the branches of the mferior thyroid artery
close to the junction of the lower and nuddle third of the ghnd
onats postertor or posterolateral surfice (Fig, 50)  If adenomns
are present the parathyrowds mny be displaced or my ix <o
flattened out on the capsule of the adenomy that 1t 13 difficult
to recogmze them  Often they arc found n the areolar tissue
along the wfirior thyroid vessels and ocewonally 1t s smd tha
they are found in the substgnee of the thyrowd  Their color
1> & charetenstic browmshfyellow  and their vasculanty and
color distinguash them from lymph tissue thyrowd nodules and
deposils of 11 In most bul not 1 ali cases at least the
mferior parathyvroids ean be wdentified

Rewection of the Thyrod

After definite onentation in respeet to thie nerve and the pary
thyroid gl inds has been obtamned a hine of hiemostats 1s mserted
along the posterolateral surfice of the glmd and o groove 13
cut n the gland aborve the hemostats (Fig 51)  This groove
marhs off the portion of the glnd to be presarved  Temostats
are then applied to the central portion of the sthmus and the
isthmus 1s dvided Ietween closed hemostats down to the
trachea  Hemostats thus applied will not mick up the tracheq
and if the hemostats are not overcut there 15 no possibility of
tracheal injury

Care must be tahen 1t this stage not to ¢arey the disseetion
too far down the side of the trache mto the tracheo-esophageal
groove becaus 1t the upper portion of the glnd the nerve
curves forward to cnter the larynx nd lies clost to the epsule
of the thyroid  If the points of the hemostats are hept within
the substance of the thyrod 1tw]l the nerve will not be m
Jured 13 the nerve does not enter the capsule of the gland A
pudicle of thyrod tissue 1s now formed between the lateral
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groove and the exposed tracher It 18 a simple matter to cut
this pedicl leaving the desired amount of thyroaid tisue Tt
18 not necessary to climp the thvred tissue before cutting it
as there 1s no bnsk bleeding Al of the 1sthmus and the pyra
mdal lobe are removed (Fig 52)

When a thyroidectomy has been performed by ths techme
a shell of thyrod remns consisting of the major portion of the

Fig 51 Rescction of thyroid started just abos e Iine of 3 mlat hemostats
Gland can now be cut without encountering significant bleeding and 1t 3s not
necessary to carry out resection oy er multiple hemostats

postertor capsule of each lobe Remoynl of the mavimum
amount of thyvrod 1s insured and yet by presersing the pos
tertor capsule maximum protection for the parathyvrod bodis
1s afforded  The blood supply of the thyrod remnants wnd
parathyrouds 1s adequate to mauntun the normal function of
these organs

Amount of Thyroid lo Leate The amount of thyroid that
should bhe resected 1s an mdividual problem different 1 each
case Occasionally a solitary adenoma 15 solely responsible for
hyperthyroidism but ths situation 1> rare Subtotal thvradec



TECINIC OF TH)YROIDLCTOMY 151

tomy 1s the troatment of choce 1n most cases of hyperthy
rordist

In Targe soters more ghind can be Iuft than o snnll ones
without runming the nish of residual or recurrent hyperthy
rowdism  Hypothyroidism rarely occurs following removal of
nodulr goiters with or without hyvpertinroidism and 18 much
more common followin, operation for Graves disase  The
development of postoperitive hypothyroidisin does not corre
Iate closelv with the nmount of tissue left  This represents a

Fig 52 Large hyperplastic gorter of Graves disea ¢ Note hypertrophy of
pyramidal lot e

remission of the disease and 18 more often due to a fulure of
function of the thyrod remnants than to removal of too much
thyrod  Hertzler expressed this lach of correlation in hus state
ment that total thyroidectomy could be performed without
causm, hypothyrordism but 1t 1s questionable whether the
thyrodectomies to which be referred were mndeed total It
was the experience of those who performed ablations of the
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groove and the exposed trachen It 13 a simple matter to cut
tlus pedicle Ieaving the desired amount of thyrord tissue It
1s not necessary to climp the thyvraid tissue before cutting 1t
as there 15 110 brish bleeding  All of the sthmus and the pyra
midnl lobe are removed (Fig 52)

When 2 thyrodectomy has been performed by this technic
a shell of thyrod remarns consisting of the magor portion of the

Trachea

Fig 51 Resection of thyroud started just above hne of 3 pilot hemostats
Gland can now be cut without encountering syzntficant bleeding and 1t 15 not
necessary fo carry out resection over multple hemostats

postertor capsule of each lobe Removal of the mavimum
amount of thyroid 1s msured and yet by prescrving the pos
teror capsule maxmum protection for the parathyrord bodies
1s afforded  The blood supply of the thyrod remnants and
parathyrouds 1s adequate to mamtun the normal function of
these organs

Amount of Thyrowd {o Leaie The amount of thyrod that
should be resected 55 an individual problem different 1n each
case O Iy a solitary ~d 15 solely re hle for
hyperthyrardism but this situatron 15 rare Subtotal thyradec
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complication than transitory postopuritine  hypothvroidism
and since permanent hypothyrodism ean be completely and
econonucally controlled by feeding desicented thyrod 1t 1s
better to err on the side of removing too much rather than too
httle  In the Inperplwtic glinds of Graves diseise as much
of the paircnehvm sy of the gland as possible weluding all of the
supenior pole all of the pyramedal lobe and the isthmus should
be removed lcwing only the shell of the posterior capsule to

Fig 1 Closure of muscles

protect the parathyroid glands and mantan thyrad function
If this type of thyraidectomy 1s pecformed residual hyper
thyrowdism will not occur  Regurrences in 141 patients followed
for five years or louger have m my expenence heen 2+er cent
of the followed cises aind only 1 per cent of the total number

operated upon The recurrences tooh place from three to six
Years after operation

Hemostams

Reconstruction of the thyra lobe controls the oazwng from
the cut surface of the gland The latcral margin of the cut
surface of the thyroid 1 sutured to the tracheal fascia with
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thyroid for he et dise sse that hypothyroidisin wis but transi
tory unless an absolutely total thyrodectomy was done If
not the remnnnts of the normal thyroid would re.cnerate and
the basal metabolic rate would soon risc to normal

On several ocesions I have done nearly total ablations of all
thyroid tissue for carcnomn of the thvtod or for bilateral
adenomas suspected of being carcinomns and have noted that
hypothyroidism did not ensue Tt 1s probable that the normal
thyrod or the thyroids of patients with endemie goster huve

™~ S Trachea

M-
- -

Fig 53 Hemostas secured by suture of remnant of glands to pretracheal
fascia wath interrupted sutures of no 60 cotton  Fine colton used through
out operatien for both sutures and Ligatures  Note that the thyroid rem
nant 1s a thin shell of postersor capsule

remarkable regencrative powers and undergo compensatory
hyperplasia after even the most radical subtotal thyrosdec
tomies In Graves disease on the other hand severe hypo-
thyroidism may follow a conservative thyrodectomy 1 which
a relatrvely large amount of thyroid tissue 1s left

Qnee recurrent hyperthyrordism 1s 4 much more distressmg
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approvu e e e and Fiser s Gire oy, takar to mclude
altfivers so tht o tinek b of musche agd fay 11 hes betnean
the trachor andd the shin By, 38 No'albs urumgm sutures
ye seectsmary  Boford ¢losing, the sk acour dd hangostases
<hould be elitaced  Aidthe bleeden, Trom e shan Sy ay
it an extrpuasation of hload wal discolomtion extending
down to thefupphy  The shan 15 elowed wath elipa stasting at
the mark m the midhme so that the approvmtion will b per
fect  Before the st clip 13 meried the v and Bood are ex
pressed by rofling the fap with o prece of gavre  Drsins are
not gscrted (Fig o0)
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3 laluy | H Houtine ¢ weutoon and A monsteatson « f recurrent teeyn
geal neny an subladal thyrad ctomy  Sure (ynce U Obwt 64
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nterrupted No 60 cotton sutures thus closing the thyrod bed
and obtaming hemostnsis by pressure (Fig 53) Occaswonally
1 a radical lobectomy has been performed  there 1s so Iittle tissue
remaining that closure of the thyrod bud would be both diffi
cult and unnecessary

Before starting the closure 1t 15 1mportant to makhe certain
that hemostasss 15 complete  When the head 1s levated as
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Fig 5> Closure of neck with shin clips and without dramage

“

1s the case duning the operation the venous pressure in the
neek often 1s so low that the cardiac end of a severed vem will
not bleed even when 1t 1s wide open To nsure ajamst sub
sequent bleeding from these veins the yepous fressure should
be raised erther by having the patient cotigh or 1f the patient
18 unconscious by applymg positive pressure throuh the g3s
machine The open vemn will then spurt blood and can be

caught and tied
Closure

There 13 httle tendency for the muscles to separate
or five small interrupted sutures of No 60 cotton suffice o

Four



Chapler 1%

RESULLTS OF TINROIDECIOMY AN\D FVALUAIION
OF Tt CHNC

Two wpartant considerations 1 mabing a Gl Judgment
as 1o the value of any surgieal techme are (1) the mortahty rate
and (2) the meudence of complications and morbudity

Mortabty

1 e performed 510 consecutive thyrodectonues Ly thus
techme and have hnd no postoperative deaths  One handred
fifty-eight of these prttents bad Grvves discase 107 had nod
ular goiters with hyperthyrordim 301 $ad sunple goter and
2t bnd evromomn of the thyroid  Smce the mort ity rate
followng thyrordertomy hins been bidow 1 pes eent for the past
ten vewrs tus sm ol group of ©ses 1s of hittle statsstical § aduc
H s opparent however that the mortalits rate has not been
increased by extmacapsulir bigation of the infusior thyraid
arfery

Complicatians

Inguries to the Recurrent Laryngeal Aeme  Liate senpandar
frgatton of the nfertor thyroid artery has lowered the mncidency
of acadental wyurnies 10 the recusrent nerve  The mesdence of
accudental mgurtes has fallen from 32 per cent 1n the earher
cases to 037 per cent i the bst 540 casts  These statistics
refer to permanent paralysis as proved by routine postoperative
exammnation of the vocal cords and are not based merely on
return of normal phonation  In about 3 per cent of the cnsey
transitory pareses have occurred and cleared within a fev days
or gt wost withn 2 month  In no case has tracheotomy been
performed and siguficant studor has not, occurred

n 37
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trnsitory < nsatsons of numbnes has ocenrred 10 15 per eent
of the patints opi tated on by the techime w whieh the mfunoe
thyrosd arts ey were figted gs compared waith 20 per cent of
the pahients opcrited on by the comenniont techne  To
mamy of these cases the symptoms were so nud wd iranstors
that they easdy could hne escaped reconition
In three of the patients who developed tetany after opery

uaons m which the arters was Iipited the operition was per

Fig 56 Typscal sppearance of thytoud waund on Glth postoperative day

farmed for s recurent gotter 0 one of these only a single fohe
nas removed but ths nas removed completely becruse the
preoperatne disghuss was cwanamt To four of the esght
cases one s rthvroid wos fonnd on the specimen and 10 two
cases Ewo parithnvsods were identtied  The tetany raust there
fore b attributed as much to removal of the parathstauds as to

weterfescuce with their blood supply by higation of the wnfenor
thyraid artery
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Postoperatire Iemorrhage  There has been only one case
m wlich hemorrhge hns been 2 problem eathier at the time of
operation or dunin, comvalescence  This prticnt hd m nom
alous arternl supply of the thvroid and no infirior artery could
be found Excipt m thns case mastons hve not had to be
reopened to controf postoperatne bleeding and there have been
no hematomas otber than those due to yvenous ooz, from the
shin flaps  These have required no treatment other than
aspiration  Ilemostasis has been much more complete and
much easier to attain than in the earlier cases

Serum  Tine silk or cotton has been used for sutures and
I atures and the quality of wound hcahng has been far superior
to mmvthin,, observed even with 0000 chromic catgut  In onh
one of the cises in winch silk or cotton was used has serum
accumulted to the extent that more than tw o aspirtions of the
nech with a needle and syringe were required  The merant
hospital stay following operation has been reduced by severd
days and the neccssity for subsequent dressings has been
avoded (Fig 56)

Infechion  On four occasions wfection developed 1n the
wounds Once the offending org1usm ws a type III pneumo-
coccus which presumably metastasized to the nech from a
preumomna winch had developed on the second postoperative
day The wound heak d promptly when sulfadiazine was grien
and there was no dramage Once before the mtroduction of
pemalln A low grade Staphvlococcus albus mfection appeared
ten days after thvroidectomy and was followed by dramnnge and
the necessity of reoperation for removal of silk igatures  Since
cotton has been used 1n the last 200 cases there hnve been two
wound infections and these resolved at once after asprration
of the pus and myection of 100 000 umits of perrcillm 1nto the
wound Pemaillm was given systenncally as well and the wounds
healed promptly without requiring drunage

Telanv Greater care m leaving more of the postenor capsule
has resulted n a d m the 1 of postoperative

tetany
Hypocalcemua often without any other symptoms than




NESLLT OF THINODIDECTOMY 161

dules can more rerddy be sdustsfied and presensed the dangers
of wyuen,, them with chunps and higatures iy svouded ond the
wedence of tetany s Jonered  The thysod ronnants hnve n
colernl blood supply ndequate to prescrve normat hyrond
aud parthyrond funciion provided no direct ssgury g9 done
to the prathyrods or to ther numednte sesuls of supply

10 parathvronds fave sot been dafimtedy adontified and pre

srved 1A wise prection to ke & hrge amount of the
posterior capsule at Joast on one side

Reaiduat and Recurrent Fhperthyvroadesm

We bane been able to follow for a five to ten yoir pnod
approvenately 30 por cont of the parnts opreted upon In
a snes of TH patents with haporthhroudis upon whom
oppations wire prformed by~ rntomae techimd and who were
followed tonar than five years there Bave boes two reearrunces
al byperthnrosdism o e tard case there was recorrence of o
goiter wsouinted with guestiomble hyporthyrosdism and o
normal basal metabotu rate The mnerdenc of toenrreat hper
thyrordism 1a this group was 2 § per cent

In o senies of 117 cases operated vpon by the cwrdier ks
anome techme @ compwable follow v study reverled tnwo
cases of residund and esg bt <1scs of recurrcnt By perthyroshist
an madence of 86 prr cent Sance all but one of the ten
followed paticnts who doveloped recursences returned to the
Cleveland Chimie for further trentment we enn assume thit
we know of mast of the recarrences which hvve tiken phee
Althouh st 1s smipossibl  without a fon,er pinod of obsersa
tion to state n accurte figure for recurrences | beliove that
we are correct ny assuunn,, that the madeney, of tecutrent hy per
thyrardism oy 8 five to ten yeer period for the first techme
18 10 the ney hborhood of 1 per cent and for the matomne techme
1s about I per tent ( Fable 1)

All but four of the thurteen patients who devidoped tecureent
or residual byperthyrodism had vory suld byperthyrodism
that was ssily coatrolled by nonsur,wal mewsures three were
cured by rodine afone two by x ray and one by & combination
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In only one of the eight cases operated upon by the anatomie
technic was the tetany permament In six cases 1t clewred
spontancously in a few days or weeks and the blood calcium
returned to normal and has remamned withm normal lumts
without treatment  In one other case we hnow that the patient
1s taking uo treatment and that she has no symptoms of tetany
but we have not been able to persunde her to return to have the
Ievel of blood calcium and phosphorus determuned  Although
we can assume that she 13 well we cannot be certun that she
does not have a Iatent tetary which might result 1n the produc
tion of cataracts

In two of the seven patients operated upon by the earlier
technic the tetany 1s permanent n three 1t cleared spon
tancously and in two the patients are taking no treatment and
have no symptoms but we do not know what their blood caleum
level1s

The incidence of permanent symptoms of tetany or of asymp
tomatic Iatent tetany following the anntomic operation 1s 0 18
per cent as compared to 058 per cent following the conven
tional opcration  Transitory tetany may occur but clears
promptly and completely 1n the mnjority of the cases (Table ITI)

TABLE Il
IncipEnce oF TETANY Forrowin ANATowic A8 COMPARED TO
CovvenTioNaL Type oF TuYRoDECTOMY

Anatomic Techme [ 510 Cases [| Conyentional fechmic | 3341 Ca es

Permanent tetany 018% || Permanent tetany 058%
Transitory tetany 112% || Transtory tetany 08:%
Calcium not followed Calcium not followed
no symptoms. 018% Do symploms 028%
no treatment no treatment

The low mcidence of persistent tetany discounts anv objec
tion to extracapsular ligation of the inferior thyroid artery on
the grounds that 1t might interfere with the blood supply of the
parathyrods  When better hemostasis 1s obtawned the glan
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without i perthyrovhiam who have bern followed from five
to ten yeus

Postoperative Hypothyrosdism

The wadince of portopcrtine hvpothyradism ss inversely
proportional ta the snesdinee of recurrent hvpertlyrodwsm In
the fisst group of 117 cases 1 which a less complete tiryrordee
tomy was pesformed only 3 £ per cont of the pstienta developed
a sigmficant and porsstent degree of postaperatsve haypothy
rouhan whert 15 16 per o nt of the w cond group of 114 patsents
doveluped tins comphiention Table V) But postopesatane
fiypothyrosdism 13 29y 1o troat nad dors vot constitute o dim
alaity s appeasance should b weleamed becaue st s,
mfies that there will be no recurrence of the hyperthyrodum

TABLE }
Ihctesey or 1 osmorrraTeve Hyrotinynomssy as Recarrn vo Trer or
Gorrrn ano Tyee or Oprmatien

e
Operation | Operation
'\ Typel , Typelt
<% Hypathyroid , €7 Hypozhyrand
AR
i

Gruves disease

Total patirnis operated upon 362 } 2% 28
(of 66 cases) | (of 96 cases)

Nodular goiter with hyperth yroudism |
Total patients operated vpon—99 | 2% (mld) | 43 (mald)
(o ob caves) | (o 43 tarses)

' {

Same as fable {1

Other Conmdderations

Wath recent smprosements 10 th preparation of the patient
for opirstion and with the development of better methods of
westhrsty the Bictor of speed s of less smportance than the
devclopmsnt of a cardul anfomie techme  \ceurate hemo-
staws the wse of nommitating nonabrorbable suture materal

i -
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TABLL IV
Ritamion or Bicynne~t anp Resiovar Hypertiynomt v 1o Dk of
Gorter a~p ['Ecuvzic or OPERATION

I Technic I Techme
Incidence of | Incidence of

Recurrences | Recurrences
e

|

Craves disease |
Total patients operated upon
Followed end unfollow ed—291

Nodular goiter with hyperthyroidism

6 3% known | 13 known
recurrences | recurrences

Total patients operated upon 09 known re- | 0 6% known

Followed and unfollowed—218 currences recurrences
Hyperthyrondism all types

Total patients operated upon 439 known | 19 knownre

Followed and unfollowed—539 currences
Craves disease—162 cascs 15% 21%

I atients followed 5 to 10 years (of 66 cases) | (of 96 cases)

2

Nodular goiter with hyperthyroidism 0% 21%
Pattents followed 5 to 8 years —99 cases | (of 51 cascs) | (of 49 cases)

Hyperthyroidism all types % 21%
Tatients followed 5 to 10 years—.61 | (of 117 cases) | (of 144 cases)

cases

* Techmic I 1s conventional thyroidectomy
Fechnic. I1 1s anatomic thyroidectomy with hgation of inferior thyrord
artery and 1dentification of recurrent nerves

of xray and 1odme Three of the four patrents that were
operated on agamn did not return to me  If they had I belere
that conseriative treatment might have proved effective

Recurrent Goiter without Iy perthyroidism

There have been two rccurrences of goiters without any asso-
aated hyperthyroidism  In one of these cases hyperthyrod
1sm was present before the first operation but did not recur
In the other there was never amy hyperthyrodism  Tlus 1
the only recurrence 1n 114 patients having nodular gaiters



Chapter 1

COMPHICATIONS DURING THY ROIDFCTOMY

There 15 no longer auy need for doiding thyrordectomy into
slages unless techmenl difficultics are encountered dunng the
removal of the fircst lobe  In this (ventuality the second lobe
can be ranoved the following day or whenever the patient 8
conditton. becomes satisfactory  Packin,, the wound open
between stages wtroduces snfection and 1 not recommended

Hemorrhage

The most common comphication al the time of operation 15
hemorrhiage whichs of less consequence than the damage donc
m attempting to controlst T hive nover seen a fatality result
g from hcmorrhage 1t the time of thyrodectomy

The most dilficult hemorrhage to control 1s that engmatin,
from a severed superior thyroid artery that has retracted lagh
m the neck  Thus artery 18 a branch of the carotild and pres
sure on the carotid usually will dimimish the bleeding  As a
rule 1t ts s5mpler and more effective to place the finger directly
on the bleeding point and control the hunorrhage by pressure
or packing until satisfactory exposure can by obtained

As soon as the mmtial hemorrhage 1s controlled by pressure
the muscles should be dinvided so that the bleeding vessel can
be clumped and tied under direct vision  If blind ttempts
are made to grasp a bleeding supenor thyrod artery the jugular
vemn may be myured causing further increase of the hemorrhage
or damage to the supenor laryngeal nerve  Hemorrhage from a
superior thyrod artery may appear alarming but 13 dangerous
only when the surgeon becomes exaited and overhasty m his
attempts to cantrol it

Hemorrhge from the branches of the inferior thyroid artery

165
/“'\
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and anatomic dissection result 1n 4 smooth comalecence
Speed 1s too often attamed at the expense of accuracy

One of the chief reasnns for prforming a thyrordectomy for
2 nontovic nodular goiter 1s the posstbabity that the adenomn 1
mabgnant  For this reason 1t 1s imperative that the adenoma
be removed 1n ats entirety A complete lobietomy often 1s
nccessary

Adenonis cnnot be ramovcd completely without meurfing
a sigmificnt meidence of imurics to the recurrent nerves unless
these nerves vee wentefied nd preserved 16 the verve has not
been identfied there 1s 2lwnys a temptation to feave that part
of the adenoma which mpinges on the arca traversed by the
nerve If Ui nerve 1s dentified this temptation 1s removed and
a2 cleaner and more complete opertion for these potentially
mahignant tnwors s performed
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tamumttion with Vaeant s orgumsms and other fory of the
uppers resprratory tract mey result

Syrulor

Stador my complicate thyradectomy even e the almence
of wyury 10 the reenrrant Foynged nerves  This s ment apt
1o occur when the prent s under 2 general anesthesty and
iy bu the resull of mechanieal distortion of the trachca or of
redlex faryngospasm Pentathiad prochoposes 1o s compliea
tion I the techme 18 gentle by ospism s rardy sup I
respiratory evelitage 6 wspueed to the poiat that the patint
becomes cyanotie an omorguncy tracheotomy my b oncces
sary  This complication 1 extromuly rae and wsundly denotes
an ugury to the recurrent monves I theee 13 no possibnbiy
that the nemv Bag bean ingured  the lryngospasm almost cer
tunly will subsde without necessitotmn,, irchevtoms  If there
s any question of wyury to the nerse recosery iy not tahe
place and it 15 safer 2o perform a tracheotomy I the sterdor
does not recur when the opemin, m the frache 18 dosed 1t 58
st to cose the trachor m the mannce dewribed thove

Injury to the Hecurrent Lavyngeal Merves

Occasion lly a recurrent Liryngial nerve 13 gured s ands
cated by a change w vorce or by viswnbzation of the ey in
sy expenence the most commaon ouse of mpury 15 stretelung
of the nunve when the nerve runs antenor to the artery and 1
tensed by rotation of the ghad  Athough ths acadent occurs
m only about 1 per cent of the cwses and although the funetion
of the nerve 15 mmparred for only onc to three wiehs ot 15 a
satisfaction to have visualized the nerve and to be abfe to
assure the atient that ata function wili retwrn I the funchon
does not return 1 two months 141 unhikely that it will potorn
ot all  Bertchen states that he has not seen recovery tale phice
after sry months

Vhen a mrve 18 permanently mjured by cutting or tymng it
will pot recover T have nevir seen any retarn of fupction
even if the eads of the nerve have been sutured smmediately nor
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1s apt to be less brisk but more dangerous than that from the
superior pole vessels  Agan the danger 1s not from the loss
of blood but from the proxumty of unportant structures not
ably the recurrent laryngeal nerve that may be dimaged by
blind attempts to control the bleeding  The mfersor thvrod
artery enters the gland on its posterolateral surfice and if the
finger 1s inserted hehmd the gland and the glhwnd remnants are
compressed aganst the trachea bleeding can be controlled
After the ficld has been sponged dry release of the pressure
will reveal the spurting vessel and 1t can be cought and tied
Care must be tahen to include mn this higature only the bleeding
pownt becnuse the ascending branch of the wnferior thyrod
artery Iying on the postertor eapsule of the gland 15 1n close
proximity to the recurrent nerve  Often 1f 1s sumpler fo ligate
the mamn mferior thyroid trunk well away from the bleeding
point  The mfenor thvroid artery 1s a branch of the sub-
clavian and bleeding from this vessel eannot be controlied by
compresston of the carotid

In large goiters when there 15 obstruction of the deep veins
mury of the antentor jugular veins may result in brish bleeding
Attemplts to control this by merely grasping the opening of the
vewn 1 a hemostat and hgating 3¢ often result 1n the hgatures
bein,, thrown off Inter m the operation when retraction stretches
the vein It 1s better to doubly climp divide and hgate these
vems  The same techmie should be applied to injures of the
nternal jugular

Injury to the Trachea

The trachea may be mjured during the course of a difficult
thyroidectomy  Tlus accident 1s serious because of the danger
of aspirating blood and because of the probability of con
tammnation and wound nfection  If the trachen 15 ijured the
opunng should be covered with 2 d yimp sponge accurate hemo-
stasis obtammed 2nd the trichcr closed agamn with fine nter
rupted catgut sutures  Under these circumstances pemeilin
should be given and the wound druned for at least three days
because wound infection often of a4 foul naturc due to con
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Ingury to the External Branch of the Superior Laryngent
Nenve

This small filment too tiny to be wdentified ot operation
deseends e taeen the superror thyrowd vesels and the hirync to
nnersate the encotinrond musck and to send a brnch 1o the
pharyugent nuseul e Uis ingurs results 1 ne wnmediate
31} effects but 173y erese a trsitory and somctames perrmnnent

Ganghon Nodosum -~Vagus
Sup Ganghon Cervico! Sympothetic

Extarnal Br of
Sup Lorpngect N

Thyratd

Fig o~ Note proumity of external }ranch of supertor laeyncal nerse to
superior polé of the thyrod

lowering m the pitch of the voice (Cope quoted by Mens)
Ingury to this nerve e be avorded by sacorporating sio more
ussue than s necessary on the Inryngeal side of the superiar
thyroud vesweh when these vessels arg hgated (F g a7y
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have I scen a report of such a case  On the other hand I once
placed a hgature on the recurrent nerve recogmzed my mstahe
and removed 1t at once  The paralysis in this case cleared after
three wechs

If thyrowdectomy 1s performed without visualization of the
nerve and 1if after operation 1t 15 reco,mzed that the nerve has
been injured exploration may be mdicated mn the hopes that a
constricting suture can be removed  But 1f the nerve has been
severed there 1s no hope of restoring sts function

Transitory paralysis of 1 recurrent nerve may appear for the
first tume as long as twenty four hours after operation A
nurse subjected to thyrodectomy noted no symptoms of
mjury of the Jarynx until twenty four liours after operation
at which time she became suddenly lioarse noticed that she
could not swaliow without chohing and lost her ability to cough
normally  The symptoms cleared 1n eight days and the func
tion of the paralyzcd cord returned to normal Ldunn of the
larynx compressing the nerve at its pont of entry nto the
larynx may play a part m the production of these temporary
paralvses which usually occur 1n associntion with vistble ec
chymosis and edema of the larynx

Obstruction of the Trachea

Obstruction to respiratory exchange may be caused by faulty
reconstruction of the thyrord remnants over the trachea In
an operation on a 11 year-old child whose trachea was ex
ceedingly soft and small the thyroid remnants were recon
structed m the usual way Vhen the intratracheal tube was
removed the patient had difficulty 1n breathing It seemed
certain that the recurrent nerves were intact Bronchoscopy
showed obstruction below the larynx  The sutures recon
structing the thyroid remmants and suturing them to the trachea
were loosened and normal respiratory exchange was restored
The appearance of collapse of the trachea probably 1s due to
obstruction 1n the larynx and to the negaine pressure that
occurs 1n the trachea when strong respiratory efforts are made
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£ o parathvroud s adontsfied st shonld be removed and ram
plinted exther nto the rompants of the thvroid or mto muscle
Tattle 1 hnawn of the (fhioes of s procedure ox theze s no
way of detormunm, with eortasnty whether e trnsphints
survne Tt wonkd appear that the best chaned of survssal
woultd b given by cutting the parathy rad inte thn shiees and
grafting o nto the remsants of the thyrod  Such an auto-
transphwat shoukl survive but homogealts evan nhen cultused
w the prtient s own serumn hne not appewred to be of any
permrmicnt vadue s controllin, tetany
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Air Embolism

When the head of the table 1s elevated i the usual position
for thyroidectomy there 1s 1 negatine pressure n the great
vems of the neck  If 1 sht 15 made m the anterior wall of one
of these vewns usually an anterior jugular the elasticity of the
vemn holds tis shi open and air may rush in  Usually there
15 1n audible suching nowse which gives warmng m time to
allow the surgeon to cover the opemng with a finger Ocea
sionally enough air 15 2dmitied to cause a fatal air embohsm
(Guthrie)

Mmor air embolisms may cause no symptoms or m1y gné
rist to an audible churming sound when the air reaches the heart
This persists for 2hout fifteen seconds until the awr 1 absorbed
There 15 no specific treatment except admmstration of 100 per
ccnt ovvgen to facthtate absorption of the mtrogen I have
never seen 1 fatalty from this cause although scveral have
becn reported

Comyulsions from Procaine

When 1 large amount of 3{ per cent procame solution 1> 11
filtrated 1nto the vascular region of the nech a convubion
occasionally may occur  This compheation may be the result
of njection of the solution mto a vewn and m theory could be
prevented erther by aspiration of the syringe before 1njection
of the solution or by Leeping the tip of the ncedle 1n constant
moton so that no sigmificant amount of the procune could be
injected wto any one ve:n  The convulsions do not last long
and I have never seen them end fatally or produce any residual
symptoms

Remosal of Parathyroid Glands

Before the specimen 1s sent to the pathologist and while 1t s
still stenle 1t should be examimned carefully to see 1f any para
thyrod glands are attached The supertor pole parat_hyrolds
are eastly overlooked as they may hie on the posterior, surface
of the upper pole and m2y not be vistble until the gland 13

removed



Chapter 16

TOSTOPERATIVE CARI

Imunediate Postoperative Care

\Mter oporation the patient s phiced an a sam Fowlors pos
tion which dimunshes the venous prosure and so provents ooz
wg  Vorphuse or sts dernsatines arc gvin as needed for and
poesis and sudation Plnds enn be tahen 08 soon a3 they ewn
be retuned wid os much erbobydrite as powble 1~ added to
the fluwds  The dit 15 mereased as rapadly as o b toloted
The pitient 15 allowed to be up from the first  The penod of
hosprt shzation tarely vxeceds three or four davs ofter opuration

Postoperative Treatment of the Handieapped Patrent

The postopcrrtne tnrod rewtion w direetly or mcheectly
sesponabh for the myonty of du aths followsug opcrtions for
hypertinroidismy 1ayen though pueumonn ¢ wdine [ulure
and the thyrod eras 1n thus order huve buen the commonest
fauss of death n the magonty of ey the throd Feaction
18 the medine? Qase of the fatal comphication Bor tlas reasen
dE patients with sgmficmt Bvperthyronhism elf eldordy py
tnts with hyperthy rotdesm and all patirnts baving complua
tons whuh mercase the operatng sk should be thoroughly
propared satk an sntithyrod drag until their basal metabohie
tate hos §allon o normal nd the hypeethyrodiom 1s completely
controlbed

Before the us of thiourael we recogmized an unclassifinble
tvpe of (31 4dity 11 which an old and feeblc patiunt appewred to

fade 8w 1y 19 thouyh from a1 profound metabole evhaustion
This  metibohe exhmstion 15 perfaps a modification of the
thyrosd v wtion depradent on the imbilsty of feebl. and nged
pitients to muster sullicient strength to grve the npprarance of

12 173
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urises 19 indicated by the fact that before oxygen tents were
used fatal thvrod crr e were 2 1 fimes more frequent n the
hot summer months

Sedation  Morplune 15 the most valuable deug for the con
trol of discomfort and restlessness m patients comvaliseing
from thyroidectomy  The toleranec of the patient to morphine
vanes i direct proportion to the degree of elevation of the
basal metabohe ratc  Patients with bigh basal metabolie
rates especially when in the heght of a thyrod ensis should
b gnven lar.e doses of morphime (up to 17 gram) at frequent
ntervals

Continuous Intrarenous Glucote  Patients with severe hyper
thyrodism exhaust the reserves of glycogen that are normaily
presant w the Iner (Frazier and Brown) The increased
metabolism demands fuel for oxidation  After operation 1t 15
panful to swallow nausea and vomiting may be present and
the patsent takes little nourshment  Thus st the time when
the caloric damnnd 1s lughest the Iiver 13 depleted of glycogen
and food 1s not taken Unless an adequale calorie intake 1s
restored the orgim m must literally oudize 1tself i order to
provide fuel for the inercscd metabohsm  In patients with
severe Iyperthyrodism  the contrmuous admimstration of
glucose solution 1nto a vein will prevent this erias of catabolic
processes and mimmuze the postoperative elevation of pulse
e and temperature

Forced Feeding Tt 1s usually impossible to give intray enously
more than 2000 calories 2 day 1n the form of glucose without
losing much of the glucose through the idneys This 1s a
small part of the total calon requirement of & patient mn thy
roid crisis and should be supplemented when the patient 1s
able to eat with lugh calonc hugh carbohydrate feedings  If
the patient refuses food feedings can be given through a nasal
tube

Tostoperative Treatment of I atients with Severe Iiyper-
thvroudism

In the younger pattents who have a flat pulse curve and an
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thyroud stimulation or tven to produce 1 marked elexation of
the tempuiture  Although a classical thyroid ersis was the
mmediate cause of death i less than one fourth of =1l fatal
e1ses 1L 1 clear that thyroid rerctions of lesscr ntensity pre-
disposed not only to the reiction just deseribed but also to
cardine farlure and to pneumonia

Speeral Aspects of Postoperatne Trcatment

Adnurstration of Todine afler Operation  The action of 10d1e
1s not on the tissues of the body or on the thyroid hormone eir
culating i the blood but 15 on the sccrctory activity of the
thyroid glnd (hunde) Large doses of 1odine cannot be ex
pected 1o produce iy further effect on the postoperative reac
tion of a fully 10dized patient  One cubsc centumeter of [ugol s
solution <an be given for a day or two after operation so that
At lcast there will be no exacerbation of symptoms incident to
its withdrawal Tt 15 questionable f the effect of withdrawal
would mmfest itsclf in less than 1 weel

Blood Transfuston  If anemna 1s present the heart 13 hands
capped by the mabibty of the blood to carry 1ts full quota of
oxygen  Although 2 blood transfusion given duning or wame
dintely after operation may be a valuable therpeatic measure
in the treatment of 1ged or dubilitated patients or in those who
are anemic or have lost significant amounts of blood 1t 1s oY
advisable to give a transfusion during the height of 2 thyroid
crists when the shightest reaction to transfusion would tend to
elevate a tempcrature that s already dangerously high

Ozygen Tent Al bad nsk paticnts should be pliced 1 the
ovygen tent immediately after opcration The oxygen tent
1s not used for pulmonary complications only but has been
found effectsve in the treatment of cardiac fulure and of un
complicated thyrod cnsis  The temperature often falls from
1 to 3 degrees withint three hours of the time the patient 1
placed 1 an oxygen tent 1t 15 not clear whether this effect
1s the result of the oxygen of the refngerated -ur of the tent
ot of 1 combination of the two factors  That the temperature
of the air undoubtedly pliys a part in the control of the thyrod
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approvunatdy 30 degrees  Ina fon nanates of postural drun
age an astomstung amount of mucus will pour out cyanoss
way doir and the tanporatase mn Bt spuration of the
troctun with a theder or theoogh o brondfioscape sy be
necessary Af ather methods ful

s perthyraidiom with Cardune Cormplientions

Preopoeatni hmtehzation s of sadue w thuse pitents who
ohow ividonce of sovere myocwditis or who hme auncular
fibed ation o Cwrdiae decompaisation. Ovygen therapy s of
vt 1 the prosence of cavdie comphio sions as 18 morplane
w doses adequate to msure sist  Fhe fadin, myocwdum
strongthoned byt dyptabs the (oo of the onvgen
distributin,, function of the howrt s meresed by the oxygon
tent and the me tabofic demnds of the orgams os & whele
we decrosed by the morplune to the pomt where 1+ balmce
between oxs o supph wd demyind ss struck and erdie com
e fis 300 1 restorad

Blasd tramsfumon w conteundie ted w the pross nec af acute
ardiye derompssition Vot over 3000 <« of Gad should be
anen por oy and the Gud should b poen <oss prefernbly
by th rontmuous dnp muthed

Quundine shovid not I used 1o corteet sunenhr fibnilation
whoc ted mith hyperthyronham untsd after the postoperative
rorwcton s subwided  Suce the heat often reverts spon
taneousty to normal shiythm  quumdine 15 not used before the
Bfth postoperitne dvy  When Fbnllation hvs been prosent
for 2 lon, tine quimdme should not be given kst resersion to
normat rhythm dislodge an auncalw thrombus and cnuse a
fatal esnbohsm
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excessively Ingh basal metnbolic rate or 1n those who are or
have betn disoriented  the greatest danger 1s from thyrod
cnsis  Therapeutie mensures agamst thyrowd erisis re con
timuous mtravenous dnp of glucose solution oxygen tent and
morplune in doses sufficent to ensure comfort and rest  Such
mensures should be used immediately following the operalion
Patients with severe hyperthyroidism lose enormous quantities
of water through the shin (Coller) and 1t 1s adyvisable to gne
from 1000 to 6000 cc of § per cent glucose solution 4 day until
the patient ts eating 1nd drinhing well

A thyroid ensis 1s 4 vicious circle of hypertherma and hyper
metabolism i which each Tahrenhert degree of elos aton of the
temperaturc results i 4 7 2 per cent ncrease i the metabolsm
and 1n the production of heat Unless the mechamsm for the
dispersion of heat 1s accelerated a further nise of body tempera
ture will ensue The oxygen tent and sce bags placed on the
patient s extremities and about the side of the body usually will
control any tendency to hyperthernua  If 1n spite of these
mensures the tempcrature should rse to critical levels the
patient with the skin protected can be hterally pached mn
cracked rce s0 that more heat 1s abstracted than can be created
Fortunately this type of reaction 1s now extremely rare and
m the majonty of cases 10 grans of aspirin will result m a
defuryvescence of from 1 to 3 degrees in two hours

Ily during the p )s 1ve reaction and especially

when there has been damage 10 a recurrent laryngeal nene
an elderly patient becomes so feeble that she 15 unable to rase
the mucus which has accumulated in the trachea and broncht
When this occurs the patient becomes cyanotic and dyspneic
the temperature rises she becomes more feeble the attempts to
cough become progresstvely weaher and a fatal bronchopnen
maonia roay develop Atropine and the ranous evpectorant
mxtures have not given satisfactory results In such cases
an effectinve treatment 15 to give the patint 734 grawns of caf
feine sodum benzoite withhold sedation penodically elevate
the foot of the bed on high shock blocks and urge the patient
to cough while lymg prone with the head down at an angle of
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POSTOPFRATIVE COMPIICATIONS

Postoperative Ilemorrhage

Occasionally after what appears to be a perfectly dry closurc
secondary bleeding will take placc from a subcutaneous vessel
Usunally the bleeding 1s from a vein and eawses 2 soft hematoma
under the shin flap or extrivasation of blood nte the subeu
taneous trsues but 13 of no scrious importance

If the hematom 15 small and not progressive and 1f ot s
producing no pressure symptoms 1t 1s of yenous ongin and will
require no operatine mtervention  The patient should sit
upnght and should be given enough morphine to prevent
couglung with 1its attendant Imbility to rame the yenous pres
sure and produce further bleeding  Sometimes some of the
blood ean be aspirated with 4 needle and syringe  No attempts
1o evacuate the blood clot should be made for at least a week
At the end of a wech the clot begins to hiquefy and 1s no longer
adherent By tlus time the shin edges are farly well aggluti
nated  The mdportion of the mewston can be opuned  the
sulrs rewnforced with adhesive tape to prevent spreading of the
mesion and the clot ean be expressed by firm pressure over
the sides of the nech Tarler attempts to remove the clot
will result in falure because of the clot s adherence In addi
tron 1f the clot 15 extruded before 1t 1s soft and before the
csion 15 healed there 15 nsh of splitting the ncision open
through 1ts entire Jungth

Hemorrliage may occur from a deep vessel usually a branch
of the mferior thyroid arfery  The first symptom 1s a sense of
tightness mn the neck This 15 soon followed by difficulty
breatlung or even by the development of strdor  [he patient
hiolds s head 1n a perubar fived posiion and finds it quite

179
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mulate after the scventh or eighth day  If scrum persists 1
accumulating or 1f 1t becomes cloudy 1t 1s lhely that unab-
sorbed catgut hematoma or slough 1s present in the wound
and 1> acting as o foreign body  Under these circumslances
time will be saved af the mudportion of the mncivon 15 opened
for a distance of about 1 em  Farm pressure will often result
m the discharge of foreign matenal I thns fals exploration
of the wound with a hemostat may reveal slough knots or
small clots that can be grsped and withdrwwn - Tls type of
renction rarely occurs when nonabsorbable suture materal s
used If scrum or blood nccumulates when nonmabsorbable
matenial has been used 1t ean be aspirated through a needle or
left to absorb sponianecously

Infecuion

Occasiomilly 1 spite of every precaution clean thyroul
wounds will become mfected This complication occurs in
about 1 per cent of the cases when cotton or silk 1s used and 1s
much more common with catgut A culture should be taken
at the earlest possible moment If nonabsorbable suture
matersal 1s used the wound should not be opened  Penterllin
n doses of 50 000 umts every three hours should be miven mtra
muscularly and each day 100 000 umits should be injected
mto the wound after aspiration of the pus The common
staphvlococeus and streptococcus arc sensitive Lo pemailhn and
the mfection resolves spontaneously without necissitating
drunage or removal of cotton sutures If the wound were
opened saprophytic orgamisms would be introduced and since
these orgamsms are resistant to pemselin prolonged suppura
tion would ensue  The two infections encountered 1n the six
years that I have used fine cotton rusolved spontaneously
without drunage n response to closed treatment with pem
cllin  If aspiration of pus and njection of pemerlhn fail the
mesion should be opened for a distance of 1 or 2 em  a soft.
rubber catheter nserted and the wound irmgated Ocea
sionally an nfection deep m the thyrod bed will fail to show
iself by fluctuation and the neck must be prabed deeply
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impossible to move his head without exaggerating the symptoms
of pressure

This complieation 1s commonly overlooked 1n ats earliest
stages owing to the Iack of cxternal blecding and the fatlure of
the altendants to look under the dressings  The diagnosis 15
established by observation of 1 hard swethng of the nech crused
by 2 tense submuscular hemitoma  Often there 1s a blush
discoloration of the shin flap or cven 4 visible subcutaneous
cxtravasation of blood

It the hemorrhage 1s artenal and progressne or af 1t 15 pro-
duang pressure symptoms preparabion as for a thyrodectomy
should be made n the operating room  The control of a sec
ondary hemorrhage mav be more difficult than the primary
operation and should not be undertaken without an istrument
nurse an anesthetist and - full operating team

Sccondary hemorthiage usually appears within the first four
hours after operation but may be delayed In one case 2
severe secondary hemorrhage occurred from the ascending
branch of the infenor thyroid artery 1n a perfectly clean wound
nme days after thyrodectomy

Serum

If catgut 15 used a5 @ suture matenial there will be 2 small
collection of serum heneath the flaps m from 30 to 60 per cent
of the cases depending on the amount and size of the catgut
used  Chromic catgut 15 absorbed more slowly than plan
catgut and hencc ,ves less tissue reactron and less serum
The smaller the ciliber of the gut the less serum will form

Serum tends to appear from the fifth to the tenth day Prior
to its appearance there 15 a moderate amount of nduration
of the wound noticeable cluefly n the lower flap Dunng
this prelimimary period heat applied to the neck in the form
of hot packs or by means of an ¢lectric light bulb shaded to
fit the contour of the neck will aid 1n resolving the mduration

When fluctuition 1s detected the serum can be asprrated
by mserting an 18 gauge needle through the midpont of the

meision  In uncomplicated cases the serum docs not reaccu
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voiee there s a narroning of the glothis to such an extent thit
an w piratory stidor dovdops More often than not tlus
stndor wventunlly becomes so marked that trachcotomy s
necessary (krg 58)

NORMAL LARYNX NORMAL LARYNX
{mn respiration) (n phonation)

Codavertc position of vocal cords End result of bitoteral vocal
in fresh porolysis before contrac cord poralysts
tion ond fibrosis has occurred

Fig 58

Often the first sign of a biliteralainjury 1s the development of
stndor  Thus stndor may necessitate performing a tracheot
omy duting the course of the thyrodectomy  Frequently
the stndor 15 not obscrved until after the operation Tt may
mcrease w severly dunng the first few days 2s the result of
edemn of the vocal cords  In such cases the greatest judgment,
must by exercised as to whether or not tracheolomy should be
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before the pus 15 found  In cases m which nonabsorbable
suture mterial has been used persistent drunage may nece st
tate remos 1l of sutures

Injuries of the Recurrent Larvngeal Nerve

An mjury to one recurrent nerve usually but not always
shows atself at once by A strthing change 1n the quality of the
voice or by a total loss of voice  ‘The most relable sign of
mpury 15 notcd when the patient attempts to cough  The
cough his no explosne quality  but has a sound of rapud exhalt
tion 15 1f the patint were trying to clear the throat A <hght
stridor may De present at fiest but imyvanably clears up Dl
culty my be expertenced m swallowing liquids as the defense
mechanism of the gloths 1s disturbed and the flud tends to
enter the larynx where 1t produces parovisms of cougluing

The patient may be unable to talk above 4 whrper for
fow days but the spoken voice myvanbly returns When 2
vocil cord 15 paralyzed by njury to the recurrent nerve it
falls toward the nudhine and assumes the ecadavene posibon
At first the muscles of the larynx are flaceid and the cord hangs
loosely or mny he bowed outward Thus the two cords do not
approumate  and speaking s mmpossible  Later atrophy
fibrosts and contraction of the muscles occur and the cord
becomes tense and nigid n the mudline  Bowing 15 absent and
1t 18 alw1ys possible for the other cord to meet 1t and so effect 1
satisfctory speaking voice  Singmg may be mpured and
prolonged use of the voice may be tiresome  The yoice m1y
never be s strong as 1t was before the operation but a speh
g vorce 2nays returns  Persistent aphomia 1s a4 sign of hys
terin not of mjury to the recurrent nerves The cnd results
of 1 single cord paralysis although undesirable are not of as
gruve sigmficance s one might suppose

If both nerves are myured a serious disability follows At
first there 1s complete loss of vorce both cords lying atonic
the mdline m the cadaveric poaition  Later s atrophy and
contraction of the muscles occur the cords become tense and
the voice returns Unfortunately with the return of the
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aged Removal of two parathyrods does not necessarih
produce tetany 1f the other two are mtact  Tetmy usunlly
appears from ont to five d1vs after operition but occsionatly
may not be recogmzed for sveral weehs  The earlier it ap-
prars the more severc it 13 apt to be

The first svmptom of tetany may be a sensation of numbness
or tingling of the extramties or around the mouth A peculine
errcumoral pallor may be present  Tapping of the face over
the course of the facil nerve will cause the facial muscles to
twiteh (Chvosteh s sign)  Applying the manometer cull to
the arm and rusing the pressure to 200 mm ol mercury 1n case
of artern! hypertension to 1 level well over that of the systohce
blood pressure will induce a typreal spasm of the muscles of
the hand and arm (Trousseaus sign)  This usuallv appears
witlun three mmutes The fingers are extended except at
the metacarpophalingeal jomnts 2nd all the finjers and the
thumb are adducted to produce the picture of the obstetrienl
hand  Vanous other carpal postures such as the fist or
the claw hand may occur but a strong adduction of the thumb
s0 that 1t crosses over to touch the mddle ring oc hittl finger
15 almost always present

In severe tetany painful cramps of the hands feet and of
all muscles of the body occur  The feet are extended and this
with the pictures already described 1n the hands constitutes
the socalled carpopedal spasm  Occasionally spasm of the
muscles of respiration results in severe dyspnea so that the
patient 1s not only 1 great pain but 13 also in desperate fear
of suffocation  Blurring of vision due to spasm of the intra
ocular muscles 15 also common

The intras enous administration of 10 to 20 cc of 10 per cent
calcium chloride or caleium gluconate usually results in 1mme
diate relaxation of the spasm  The effect of this medication 1s
short hived and 1t should be nccompamed by the oral admmms
tration of large doses (2 heaping teaspoons two to four times
daily) of calcium lactate The admumstration of caleium lac
tate should be continued either mdefinitely or until the blood
calcium and pt us levels return sp I\ to normal
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performed  If the patient 1s cyanolic or has a slridor uhile
auake or complans persistently of dyspnea or cannol sleep
or appears afraid 1l ts besl lo do a tracheolomy af once Al
though tract y prodisp to the devel ¢t of pneu
monia and should not be undertahen hghtly 1t 1s better to err
on the side of performing the tracheotomy than to allow the
patient to die of 1sphy i

When the end comes 1t comes with surprisng rapdity  If
the patient s respiratory exchange ceases it 13 often umpossible
to resuscitate lum even if the trachea 1s opened at once  This
15 more apl to oceur 1f the respiratory depressants have been
goen  Morphine should never be given to 1 patient i respirt
tory distress from obstruction of the mrway Nether should
any type of general anesthetic be used for the tracheotomy nor
should the patient be forced to he flat or extend the head  The
tracheotomy must be dont under local anesthesia without
prebmmary medication and with the head m the position
which 1t 15 easiest for the pattent to breathe

The best operition for the correction of bilateral paralysis
of the vocal cords 15 1 modtfication of the operation devised by
king  One of the arytcnods s rotated outward or removed
and the vocal cord 1s fixed m such a way 1s to widen the gap
between the cords  If the glottic chink 1s widened to exactly
the right degree (6 mm 1s considered ideal) both an adequate
arway and 4 satisfactory Yoice are obtamed If tius fuls
the most satisfactory method of dealing with these cases 15 to
nsert a permanent valved tracheotomy tube A gold flutter
valve allows mspiration through the tube but closcs on expir?
tion so that the speahing voice 18 normal  When covered
with a nechlace such an apparatus 1s both efficient and incon
spicuous

Tetany

Tetany results from the injury or remoyval of the parathyrod
glands  In about one half of the cases parathyroids are found
on the specimen removed  In the other hall 1t must be as
sumed that the parathyroids or therr blood supply were dam
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i hour or mare to rasc e ovel of (s Novertheless
thas et ey be beipfub i nvustaan,, normnd clonen kovels
s the fisst Fow honrs of a0 acute t0b s mndan ding over the
puriod requred for te situma D compounds to become offec
Ine One culne centimeter (100 umts) of the exirwet usunlhy
suffices to rekteve the samptoms

Confuwon Behinnam, or Coma

Coufuston or dedimmn xuany corpheate hyperthvroidism or
comalescuned from thysordictoms These symploms e of
senons simficinee and o patient shoukd be operated upon of
they are prosent prooperatindy

Counfuston delmmm or comn followimg opeeation deniotes an
vrershicdnunady sevon postoperatnve renction Often hut not
abwave e ictenc mdey 18 eleanted wnd aven chreal Jaundiee
my occur  This finding su.gests that at kst a put of ths
raction may be due to Iner fmlure The wereased tetestion of
bramsll desn obseryod i sovere By perthy rosdism and especiatiy
w diderly patients and the oceasionl findings of focal necrosis
of the. Iner wx prtients dymg i thyroud crisss lend support to the
behef that fature of bver fusi ion physa sinifiernt part i the
production of th rection

Foreed freding of fugh carbobivdrate high protem diets Iner
extract yitamuns and withdran 1l of brormdes and barlnturates
may be helpful m the rentment of pastoperatine delirun
Glucose grven continuonsly by sutrvenous dip my 1bo be of
vilue

Hvpothy rowdism

fhypothyrmdism © a It compheation of thyrordectomy
rarcly appeanin, before the second or third month aftex opera
tron 1t dacs not appe 11 to be related in any preose 21y to the
amount of thyrod that was left at the tune of operstion It
oceurs six tumes 4s often following operations for Graves disenrce
than followrng opieations for nodular goiter wath hy perthyrowd
sm The more radical the thyroidectomy the lugher wali be the
ncidence of hypothyrodism and the fower the inoidence of
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Lqunvalent doses of a mixture of equal parts of caloam lactate
and caleim carbonate ean be used 1f diarrhen 1 troublesome
The chemcally pure form of calclum earbonte 1 more finely
divided and 1s preferable because 1t 15 absorbed more readily
Lavatires should not be given to patients with tetany because
catharsis causes loss of ealerum and an exacerbation of the
tetany

Fortunately m over half of the cases the tetny disappears
spontaneously the blood calerum and phosphorus levels return
to normnl and the patients expenence no further difficulty
If the tetany persists longer than a month 1t 1s apt to be per
mnent but complete recovery may take plice after longer
periods of time

Evenif symptoms 1re absent or very mild cataracts are com
mon late complications of the disease Since this change 1
wreversible 1t 1s mmportant to avoud 1t by adequate treatment of
Intent tetany even if the patient 1s free of symptoms  Vitamm
D 1 doses of from 50 000 to 300 000 unuts duly 1s effectne m
rehevmg chrome parathyrod tetany (McCullagh) Tlus drug
has Dittle cumulative action and when the proper dosage hns
been determined does not tend to produce a dangerous hyper
ealcemit

The combimation of caleium Iictate and vitamin D given by
mouth appears to be the most effective means of controlling
chromic tetany  Care should be taken to avoid raising the blood
caleium level too Ingh lest calaficatron renal damage or symp
toms of toucty ensue In the absence of hypercalcenna no
tovic effects are observed  Dihydrotachysterol (AT 10) 13 a
potent vitamun A dertvative which has a dangerous cumulative
effect and easily raises the blood calcium to toxic or even to fatal
Ievels In cnses which prove resistant to large doses of Yitaumn
D AT 10 may stll have a place but it should be used witl
extreme caution and with frequent determmation of the level of
blood caleium

Parathyroid extract 1s expensive and mconyenient because 1t
must be gnven parenterally  Its effect 15 slow compared with
that of enlcium gluconate given intravenously n1s it requires one
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1l hour or more to ruse the level of Cilaum  Novertheles
This extraet may be hedpfal i mountaimm, normal calaum levels
i the first fon hours of an ncute tet iy and m tding over th
mrod required for the vitamin B compounds to become effec
tne  One cubie contimeter (108 umts) of the extract usually
suflices to relieve the svmptoms

Confu 1on, Delirtum, or Coma

Confusion or dclinum mas complicite hyperthyrodism or
comvalescence from thyrodeetomy  These sviptoms are of
serious sigmficaned and no paticnt should be operited upon if
they are present preoperatids

Confusion deltrium or comn following eperation denotes an
overwhelungly severe postoperatine resction Often Lut not
always the retenc mdey 1s devated and even chmeal Jaundice
mwy oceur This finding sugests that at least a part of tius
rerction may be duc to hver fudure  The increased retention of
bromsulfalesn obseryed in scvere hyperthy roidism and especinllv
wn dderly patients and the ocensional findings of focal necrosis
of the lnver in patients dv g n thyvroid crists lend support to the
Belief that farlure of lver function plivs 1 sigmificant part o the
produchion of the reiction

Forced feeding of high carbohydrate Ingh protem diets hver
extract vitanins and withdrawal of bromides and barlturates
may be helpful 1w the treatment of postoperitive duhirium

Glucose grven continuously by wtrivenous dop may abo be of
value

Hypothyroidism

Hypothyrodism 15 a late complication of thyrodectomy
rarely appeanng before the second or third month after opera
tron It docs not appear to be related in any preese way to the
amount of thyroud that w1s left at the time of operation It
oceurs st times as often following operations for Graves disease
than following opertions (or nodular goiter with hyperthyrod
sm The more radical the thyreidectomy the higher will be the
ncidence of hypothyroidism and the lower the madence of
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recurrent or persistent hyperthvrowdism  The deselopment of
postoperative hypothyrordism seems to be dependent more on
the activity than on the amount of the remumng thyroid tissue

About two-thirds of the cases of krypothyroidism are muld or
transitory  Severe and persistent hypothyroidism developed
followin, 12 per cent of 261 operations performed for hyper
thyraidism T have never seen liypothyroidism develop after
operations for stmple goiter

Hypothyroidism 1s charnctenized by gun of weight loss of
energy drowsiness dryness of shin sallowness of color pufliness
of the eyelds and by muscle pams and stiffness  The shin on
the dorsum of the hand and on the back of the wrists becomes
thick dry and sealy so that 1t resembles the shin of a hzard
The eyes are narrowed the shin dull thick and yellowash and
the body temperaturc 1sJow  There 1s 2 puffy sht eyed almost
reptthan expression whuch 1s ensily recogmzed The presence of
hypothyroidism 1s confirmed by the finding of a low basal metab
olic rate and a high cholesterol content It 1s specifically
corrected by taking 1 to 1 gruns of United States Pharmacopein
desiccated thyroid daily  If Burroughs Wellcome thy roid 1s used
the dose must be trebled as the standards are different for the
English product

Even following the most radical removal of almost all thyrowd
tissue 1 patients with normal thyrords or with multmodulr
goters hypothyroidism erther docs not occur or s muld and
transitory  The thyrod remnants are apparently able to re
gencrate and maintam normal function unless the underlying
disorder 13 Graves disease  In Graves diseasc the remnants
of the thyroid may either regenerate excessnnely and cause 1
recurrence of the hyperthyrodism or unpredictably even when
a constderable amount of thyrow tissue 1s left may ccase func
tion altogether with the result that the patient deveclops myxe

dema
I'xophthalmos

One of the rarest yet one of the most distressing of all com
plications of thyroidectomy 1s progressne postoperative exoplt
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thamos  Thig condition  somciunes hnown oy mah,nant
exophthialmos  may be assocated with postoperntive hypo-
Wyrandisen wath @ recurrcnee of the oranad nperthyroudam
or with no dononstroble abnormabty of thyrad fanction
Occastonally 1t dervelops many years after an operation for
hyperthyroidism prrformed on 0 patent who had no coph
thalmos prior to Jus oparetion It mmy oocur i paticats who
hvse aever hind ehmenl or hbomtory evidence of hvpertiiy

h

Fig §9 hxophtbalmos showeng edems of conjunctiva

rosism and whose thyresd ghnds we normal s size and 1
tustologse steucture T these cases there 13 often marhed edema
of the congunctiva (Fig 59) as well as protession of the eyeball
wnd ophthalmopleata

The cause of exophthalmos 13 not known althoughs some he
have that the pituitary gland is responsible for ats development
Certamnly st 13 not related m any divect manner to the prusenee
of hyperthyradism but 15 tather & mandestation of the sys

18



temue disorder of Graves disease and 1s totally mdependent of
its hyperthyroid manmifestations

The exophthalmos 1s produced to a Inrge degrec by a deposit
of fat n the oculr muscles  These muscles mav o undergo
varying degrees of wehness or paralysis (Fig 60)  In extreme
cases edemn causes a further protrusion of the eyeball

Fig 60 Exophthalmos showing paralysis of extraocular mu cles

The antithyroid drugs have the same effect on the course of
malignant exophthalmos s other methods of controlling the
hvperthyroidism  Since the exophthalmos 15 not related to
the function of the thyroid there 1s no reason to advocate thy
roidrctomy or autithyrord drugs m 1ts treatment unless hyper
thyrowdhism 1s present  Cervieal sympathectomy has not been
beneficial

McCulla h beliexes that control of hy perthyroidism whether
it be by thyroidectomy or by the antithyrod drugs helps 1o
control the extrathyrord mamfestations of Craves discase
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He belicves that control of the hyperthyroidism 15 important
not because the Inperthyroidism of ttself cauws the exoph
thalmes but becwse the evophthalmos productng factor of
Grives diserne tends 1o subside aftee the hyperthyrodism 1s
controlled  Unhike Means who behaves that Inpothyrowdism
catses an exacerbation of the exophthalmos MeCullagh has
heen unble to find 2any corrddation between hypothyrodism
and progression of the exophthalmes and is not afrud of induc
w1, mild hypothyrowdism 1n patents wath exophthlmos

Truatment 1s directed first at the correction of any hyper
thyroiism that may be present  If the condition still fails
to improve rocntgen therapy to the mtuitary may be tried
But ats value 1s questionable  Lorrection of hvpollnroidism
my camse absorption of myyedematous deposts m the orbit
but tlis does not have any speafic effcet on the underlying
cause of exophthaimos wluch 15 2 deposit of fit i the reirobul
bar tissues  Finally if all other methods of treitment farl
1t m1y be nccessry to decompress the orlat by the Naffziger
operation  This operation 1s not without dangcr because the
edema which follows the opcration may result 1n an immediate
(although temporary) exacerbatson of the exophthilmos durmg
which period the eye may become mnfected resulting in ats
ulumate loss “‘cCullagh has reported apparent improve
ment 1n a small group of cases in vhich the antenor lobe of the
pituitary or the stalk was cauterized

The patient should sleep with hus head elevated to mimmze
orhital edema should wear shields over the eyes if the Iids do
not close and should be under the care of a competent ophthal
mologist who can follow the progress of the exophthalmos by
me with the exophthal and adwise orbital
decompression 1n cases 1n which the exophthalmos passes be
yond the hmts of safety The usual upper it of normal 1s
considered to be 22 mm  and the danger limut 1s approximately
26 mm

Exophthalmos rately recedes more than a millimeter ar two
after thyroidectomy or treatment with the antithyrod drugs
After thyroidectomy 1t tends to mcrease a hittle and then
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remams constant, but the widening of the palpebral fissures
that produces the stare aud the appearance of exophthalmos
usually 1s controlled by any measure that controfs the hyper
thyroidism
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RECURRFNT Y PFRTIN ROIDISM

Inaidence

The hiterature on the sncidince of recurrence of hyperthy
rordim following thy rowdectomy recently has been summanzed
by Bertelsen The figures given range from 22 per cent to
27 9 per gent and depend an mwy factars wcludia,, the entena
for establishing the dingnows of hyperthyrodsim the relatne
number of patieats wmith Graves discase as compared with
nodular goster and the duration and completeness of the follow
up dals For these revsons companson of statntics s gm
possibl.  The averige reported rate of recurrence v about o
per cent (Tabl V1) (Bertelwen)

Bertelsen 1 an accurate and detatled study of Ins own cases
over % ten year penod found that 6 3 per cent of the pants
with Graves disease developed » recurrence of thewr hyper
thyrodism as compared with 2 8 per cent of those with nodutar
puter  The average recurrence rate of hyperthyrorbism n
hus patients was 4 9 per cent

Ftiology

The factors mfluencing the recurrensce of hyperthyrouhsm
are as hu)e understood as are the imtial cavses of the disease
Focal 1 or physieal 1y preg
dietary defi the use of i and n&her
factors often have been merummated on scant evidence Al
though all of these factors are worthy of consideration it 13
questionable whether any one of them plays a luge part m
the production of recurrences 1 beheve that most recurrences
are the result of removal of wsufficient thysoud tissue at the
time of the first operation

jiid
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TABIE VI
Parrns ov Recunnesee Frequency 15 Thyrototicosts Pusrisnen
sveF 1930
|
! Numberof  Recurrence
reexamined  frequency
Year cases %

Clarke and Black 1930 “6 10
Crle G © 1930 17120 44
Pemberton J del 1930 1683 29
Ruchter H M { 1930 1096 9
Thompson Morris and Thompson | 1930 190 190
Coller and Potter | 1931 510 24
Froell A 1931 03 6
Clute and Veal 1932 9" 62
Fngl A 1932 36 279
1 ool and Garlock 1931 171 93
Erazier and Johnsan 1930 630 “t
Tebroke I 193> ~3 55
Strom R { 1936 21 5
Cilette N W 193 102 65
McQuillan and Brad nl ach 193~ 803 26
Rasmus n 193~ 33 06
McGraw A B 1938 189 15
Berhin and Cargill 1939 237 i
Cattell and Morgan 1939 306 37
Timnker and Tinker ' 1939 182 10
Windfeld P [ 1910 310 2
Hertz J 1913 0 33
Bruun F | 1947 recurrences in 4 9% of 617 thy

rotoxicosts patients treated i
a medical department,

Courtesy of Bertelsen ef al

Hyperthyroidism persistent or residual after thyrodectomy
1s clearly the result of an madequate thyroidectomy If suffi
cient thyroid tissue 1s removed hyperthyroidism 1s controlled
But the late recurrences occurring from two to five or more
years after operation cannot be so definitely attnbuted to an

ncomplete operation
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T hve never seen hiyperthyrodism recur 1n 2 patient who
developed a pronounced hypothyroidism following thyroidee
tomy  Although this sequence of events has been reported
(Pumberton) st 1s rare  IT hyperthvrowdism rarely recurs
after an operalion complete enough to enuse hypothyrodism
and f incomplete thyrodectomy followed by residual low
grade hypcrihvrodism usually 1s followed in turn by a true
recurrenice of the hyperthyroidism  the amplieation 15 that
rccurrent hyperthyroidism s ewsed by fulure to remove
enough thyroid tissue

The results of 039 operations performed for hyperthyroidism
support this hiypothesis  In 261 enses the pitients were fol
lowed from five to ten years afler operation

Inthe first 117 followed cases the opcration was purformed by
resection of the glwnd over hemostats  The glnd was not ro-
tated from its bed and the mferior thyrod artern wes not
ligated Conscquently 1t was impossible to estimate the extet
amount of thyrod tissue that was lft  Tongues of thvroid
bissue extendm, behind the tracher could have been over
looked Disresarding three cases of residual hyperthyroidism
1n wlich the operation obviously was mndequate there were
st ven recurrences that occurred from one to scven yenrs alter
operation a recurrence rate of 6 per cent

In the second group of 144 followdd cses 4n anatomie tech
nic was employed  All the thyrord except enough of the pos
terior capsule to insure protection of the parathyrad glhnds was
removed  All of the patients were followed longer than five
years In this group there was no cast of residual hyper
thyroidism and there were only three cases of recurrent hyper
thyrodism (2 1 per cent) The conclusion based on this small
group of cases 15 mescapable The chief cause of recurrent
hyperthyroidism 15 farture to remove an adequate amount of
thyroid tissue even when the hyperthyroidism recurs a year or
more after operation (Table TV pa,e 162)

Hyperthyrordism may recur after operations for nodular

goiter with hyperthyroidssm but this 1s rire  In 2 group of
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thirty six cases of recurrent hyperthyroidism five steths of the
patients appeared to have true Graves disease

Prevention of Recurrent Goiters nnd of Recurrent Hyper

thyroidism
Slhight recurrences of nontouc nodular goiters following thy
roud y are not 1f the patients are followed for

many years Here agam the etiology 1s not clearly understood
although compensatory hyperplasia of the thyrord remnauts
and the subsequent development of additional nodules or en
largement of preexisting ones probably are responsible Small
doses of yodine such as 10 mg dailv or sufficient desiceated
thvroid to correct hypometabolism mught tend to prevent this
type of recurrence  Iodine also may be of value 1n tmoluting
and preyenting enlargement of the remnants of 1 hyperplastic
thyroid that was prepared for operition by admmistration of
an antithyroid drug

After thyroidectomy for a diffuse hyperplastic gorter the
remnants of the gland may be so small that they are put to 2
physiologic strain to mamtam the thyrord balance of the body
If tius 15 the casc a further hyperplasia of a compensatorv
nature may take place and may result in the enlargement of the
thyrord remnants  One mumm of Lugol s solution given daly
for a period of six months to patients having unusunlly hyper
plastic glands may ~ud 1n preyenting this enlirgement and the
subsequent recurrence of hiyperthyroidism Durning thts tune
the patient should be observed at regular intervals  Postopern
tive hypothyroidism seems to occur more frequently when
10dime 13 given and the incidence of recurrent hryperthyroidism
appers to be reduced  Since 10dine was given only 1n selected
cases this conclusion 1s based on a chmeal impression rather
than on statistiel facts

Treatment of Recurrent Hyperthyroidism

Small doses of 1odme (3 mmms daily of Lugol s solution)
given over a long period of time often wll result 1n the perma
nent control of low grade recurrent or residual hyperthyrodism
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associated with small goters  Hames estimates that 25 per
cent of these cases can be controlled satisfactonily and eventn
ally cured by this trentment

Tlnrteen patients upon whom I did the mstal thyrodec
tomies have developed recurrent hyperthyroidism  In three
of these the hyperthyroidism mamifcsted atself within a fen
months and 18 classified as residual  In the others the recur
rence took plice after the patients had been entirely well from
one 1o seven years

One of the three cases with residual hyperthyrodism was
controlled and finally cured by 10dine alone one by x ray alone
and one by excising a recurrence the size of a cherry located in
the thyroglossal tract just below the hyoid bone

1 did not find 1t nccessary 10 operate agun on 1ny of the ten
patients who developed recurrent hyperthyrowdism  Propy!
thiouracil controlled the hyperthyroidism m two cases but the
patients are still under treatment One patient 18 well over 4
year after the thiouracil was stopped '\ ruy cured one 10dine
cured one and a combination of x r1y and todimne cured one
One patient cannot be followed Three pattents went else
where and thyraidectomies were performed In one of these
the basal metabolic rate was normal and 1t was questionable
whether byperthyroidism was present but an operation was
performed because the eyes were becomin, more prominent

In view of the excellent results obtained by conservative treat
ment of recurrent hyperthyroidism especially when the thyroid
remnants are small and hyperthyroidism 18 not suvere every
patient with mild residual or recurrent hyperthyroidism should
be given the benefit of a trinl on conservative treatment  The
antithyroid drugs enable us to control the hyperthyrordism
indefinitely and unless the patient 1s intolerant of them or the
gland enlarges rapidly I belbeve that this 1s the treatment of
choice Radioactive 10die should be effective 1n those cases
that prove resistant to the thiouracit dervatives  When safe
and effective means are at our disposal for controlling indefi
mitely or for curing recurrent hyperthyrordism I do not believe
that we are justified except mn special circumstances m sub
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Jecting the patients to the risk of morbidity that 1s mvolved 1n
the removal of 1 recurrent goiter

Technical Aspecls of Operations for Recurrent Goler There
1s perhnps no operation which ¢1n be so difficult as the adequate
removal of 2 brittle hyperplastie and v ascular recurrent gotter
The recurrent ncrve 1s often drawn mto the capsule of the gland
by the wflammation followmng the previous operation  The
Jugulr vem becomes adherent to the Tater il border of the gland

Fig 61 Tiwice recurrent hyperthyrodism  Both recurrent larvnoeal
nerves had been damaged at previous operition necessitating @ tracheot
omy befort. the recurrent thyroid 41 ue could be removed

and the parathyrowds are hidden by scar tissue  Scveral of the
parathyroids my hmve been destroyed by the previous opera
tion and the location of the ramammng glands may he atypical
Fechmical nceidenis therefore are certam to be mcreased n
any large scries of operations for recurrent hyperthyroidism

(Dg 61)
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I recurrent goiters are runoved by the conventiomt type of
thyrodcctomy  the medanee of tetany and of myury to the
recurrent Irvngaal nerves 18 tu i IF these important struc
tures are to be protected they must I damonstrated or avorded
completch  In ensy oparations they e be idantified and
preserved but m the more difficult <ises 1t 15 safer to use a
techine by winch an adequte amount of thyroid tissuc ¢n b
ramoved without dssturbing the postersor capsule of the thyvrod

I xposure mwy be diflicult to obtaun without trnsverse din
sion of the preteache lmuseles  As the glind 15 rotated up into
the ficld of operation ¢ e must b taken to avord injury to the
internal jugulr vemn which i often den (v adherant to ats
Iater 1l surface ¥ atracapsular igation of the mfenor thyrod
artery just medinl to the point at which it passes underneath
the cawotid 15 of value m ¢Mecting hemostwss  Leolation and
preservation of the recurrent vl neeve e desimble but
may be difficalt A carcful dissection often assures preserya
tion of tlus unportant structure winch mav be hidden and dis-
torted by scar tisue  The recurrant hinvngeanl nemves «m
be demonstrated 1n thar rdation to the mferor thyrowd artery
If the nerve 1» not secn courstng under the artery 1t shonld be
searched for on the posterolateral surface of the land where
1t may lie buried 1n the scar of the presious operation Despite
the greatest care tuchmien! neaidents will oceur ocensionnlly

In difficult opuritions when the remnants are either sl
or adherent or when the nerves and the parathyroids cannot be
wdentified there 1s only one safe ind satisfactory way of ramoy
mg an adequate amount of thyrowd tissue and stll preserving
the important structures The capsule of the gland 1 left
wntact laterally and posteriorly nd after hgation of the
fenar thyrowd artery and of the superior when 1t 1s present the
soft parenchiymn of the thyroul 13 scooped nd cut out Jeaving
only a shell of capsule  Oosin,, 13 controlled by sewin,, over the
capsule after its contents have been removed

Resulls of Surgical Trenlment of Recurrent Hvperthyrowdism
If the recurrent hyperthyroidisin 1s assocrated with a large re
currence of thyrod tissue if the hyperthyroidism 13 severe or
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if the conscry ative methods of trextment ful the surgeon may
advise 2 second operation  The chances of relicving the hyper
thyrordism by the second operation are excellent the percentage
of second recurrences bemg httle if any higher than the recur
rence rate following primary operations  In a sertes of forty
three opcrations for recurrent hyperthyroidism I have seen
no recurrences of the hyperthyroidism  The avcrage basal
metabolic rate of this group of patients was plus 31 per cent

The morbidity 15 nereased 1n secondary operations  The
merdence of techmenl acadents such 2s tetany and myury to
the recurrent laryngenl nerve 1s nearly four times as Ingh as
primary operations (Cattell)  In fifty mine operations that
I have performed for recurrent gotter with or without hyper
thyrowdtsm  the meidence of permanent tetany was 17 per cent
but 68 per cent had transitory hypocalcemin  (One of these
patients had no symptoms and the hypocalcenma which was
found accidentally probably hid been present ever since the
first operation) There was only one case of persistent tetany
requinng treatment

In eight of the fifty mine cases (13 6 per cent) there was pre
operative paralysis of one recurrent laryngeal nerve  I'wenty
nme patients were operated upon by the conventional technic
without igation of the mfenior thyroid artery or an attempt to
wdentifly the nerve In four of these (14 per cent) one recur
rent nerve was Jnjured (n one there was probable hilateral
mnjury) Thlrt) patients were operdud upon by the anatomic
technic previously described and mn this group there were no
myuries to the recurrent nerves The meidence of mjury n
the entire group of fifty mme cases was 6 8 per cent

In one case a nontouc adenoma has recurred five years after
two previous removals of a sumlar goiter  There 15 no evidence
of malignancy or of hvperthyroidism

Four patients (7 per cent) have developed permanent and
severe hypothyrotdism

Two patients operated upon before the introduction of thio
uracil died after operation One had a goiter that had re
corred three times wore a tracheotomy tube and died as a
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result of nfection and septicermi . The other died as a reault
of thyrotd cnsis and prcumoma which followed a tracheotomy
performed for hinvngeal paalysis and edemn  Both patients
were opcrated upon by the conventional nonutomie technu

Trealment of Chonce of Recurrent Hyperthvrowdiem 1 prefer
to treat most patients with recurrent Inperthvrordism by pro-
longed ar event wdchimtc use of propyltdiouracil or with radio-
actine wodine unless the hulk of recurrent fissuc be exee ptionally
Inrge  The morbidity of secondary thyrodectomy ¢ven s the
hands of expenienced surpeons 15 lugh enough fo rarv the ques
tion of whether surgery 15 mdicitedd when the divease enn be con
trolled by other mcans  If the rannants of thyrord tissue are
small and Jf the hypcrthyrodism 1s rddractory to control by
antithyroid drugs or 1f the patunts are eldarhy  radionetive
todine appears to be the treitment of chowe  Thyrodectomy
should be reserved for enses in whieh the recurrent goiters are
large or there are contrundications to other methods of treat
ment
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HYPERTIN ROIDISM IN INIREMLS OF I11IF

Hyperthyrosdism 15 rardy encountered 1 patients o e
extremes of e In a scries of 13200 con ccutive cases of
Liyperthyrodium <cen at the Clovedand Che there were only
forty two thyrodictomics performed for Ivpertinrodism i
children under 11 yeirs of a.e and only forty five 1 pitients
buyond the age of 70 The vounnest dnld undaraomg thy
roidectomy for hyperthyrowdism was 2 boy of 21 years and the
oldest paticnt was a man of 81 years of age

Symptoms

Hyporthyradism m clubdren 15 almost alw ws assocted
with a diffuse enlirgament of the thvrod O the other hand
nodules were present in the thyrowds of 96 per «ent of the
prtients over 70 yeurs of age «ven whan the ghinds wore @il
lusely Iyperplastic and true Craves discasu was present

In the aged the chmeal mcture of hyperthyrodism i dis
torted by the myocardinl vascular and ccrebral ehinges of
sumbty  Strlang differences m the chimscal cxpression of
hvperthyroidism 1n cinldren and in the aged are fowtd

The eye signs of hyperthyrosdism opcurred m 76 per cent of
the children 1n this senes (Mg 62)  In 11 por eent of the cases
exophthalmos appercd so early and was so fuafhed that it
was consdered the leadin, symsptom  In the aged cwphth;ul
mos rarely was sern

In the aged the predominating symptom3 are fit rmusncss
weakness exhaustion and loss of weight In 20 per cent of
these patients the leading symptoms were attributable to car
diac decompensation  In the cluldren no mstance of cardiac
decompensation occurred and auricalir hibnllaton was not
observed
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TABLL VII
[ncror~er oF AURICTLAR FIBRILLATION 43 UrLaTrD TO ACF op PATiFT
Ao Tyee or Correr

—-10 1 20+
Age ¥ 10—1920—29110—39 10-19) 20-49 60-(9 ~0-"9 yrs

No of cases 4 12149 636" 32 |18 [

Inaidence of
aunicular fibril
lation 1n pa
trents with t

diffase goster [00%! 005, 80%, 3 9% 4 80520 07 4. 0
i

No of cases 2 17| 5% | 114 121 ] 146 8 1

Incid nee of
auricular fibriH
lation 1n
patients nith
adenomatous

Boiters 005 009 3 7% 96551 %3 07> 0500,

Diffuse 8 cases 81 per cent showed sunicular fibrillation
Adenomatous 466 cases 16 6 per cent showed auncular fit rillation
Because only se en cases of diffuse gorter with hyperthyroidism occurred
1n patients over 60 years of age in the urtod covered 1y tins analyss
thus group was enlarged by mcluding all cases of hyperthyroidism 1n
patients from 60 10 "0 years of ave over a p riod of several years

It 18 chiefly 1n the aged that hyperthyrodism mashed as
organic heart disease 15 unsuspected until examination of the
thyrod reveals the presence of an adenoma  In these patients
nervousness  cardiae symptoms and wedhness are the chief
complaints

Diagnosis
Although complications may ohscure the diagnosis the basal
metabolic rate 18 reliable 1n the aged  Except in the presence

of cardrac decompe nsation a consistent elevation of the metab
1
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Hyperthyrodism m the 1ged expresses 1tself as exhaustion
The myocardial rescrve the nutrition of the body and the
cnergy of the orgamsm are depleted by the constant demands
of hypermetabohsm 1t 15 1n clnidren and m voung adults
that the stimulation of evophthalmic gotter m 1ts typieal form
18 seen

Chuldren with Ly perthyroidism do not lose much we ht and
remun fairly well nourished Nervousness ceascless actvity

—
Fig 62 Graves disease in a chuld Exophthalmos and widenmng of the
palpebral fissures usually are present

emotional disturbances tachycardia and exophthalmos are the
predormnatmg symptoms The nervousness and hyperactivity
may even bc so marked as to result an choreiform twitchings
In two cases m this series chorea was suspected when the
child was first seen  Hyperthyroidism m children 1s almost
never mashed  and rapidly assumes the clear cut state of
stimulation charactenstic of exophthalme goiter
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pattents on whom op was performed before the d
tion of thiouracst

If the hyperthyrowdism 1s not controlled by an antithyrod
drug the postopcratne reactions of the pulve and temperature
of elildrcn are often sovere  In seven instances the pulse rose
cbove 170 ud the mverage temprnture roichon was mor
severe than i an adult  Although the patints often looked
qute sich on the first duy after eperation the reaction always
subsided quachly  In no smstance was the patient s condition
considered eniteat  Preparation with propyitlrouracd s
facihitated operations for bnperthyrodissn i cluddecn

The end results of thyrodectomy for hyperthyradsm i
uldeen hnve been exeellent  Thiety tho of the thirty six
traced patients have remuned free of symploms and have
developed normally  In one evst @ psychaws resomblmg an
«rhy sehszophrema appeared about four vears aftr operation
and s one prient a troublisome newrocwculatory asthentt
deyeloped

Hyperthvrodiom recurred mn tho usstanees both patients
being young clnldren whose hyperthyrowhism was scvere  ft
was formerly beheved that o bttle more gland shoukd be lelt
1 dnidren than i adults ya order to gened ngranst the develop
ment of hypothyrowdism dunmg the years of the chikl s develop
ment This complication has rarely ocvurred and I now beliere
that the operation should be ns complete m o cluld s 18 an
adult with n exophthalimc gater A second operation has
effected o permanent cure i both eases m which there nas a
recurrence

The fomuhtion of helods s the thyrodectomy sewr of
culdren 13 4 common oceurrenee which can best be coutralicd
by srradintion of the shan soon after o both before and alter
opertion

Ve have not as yet had suflicient expenence with the treat
ment of hyperthyrordism with antithyrod drugs 1 chuldren to
know whether or not the madence of longstanding or per
manent remisions will be Ingh enough to justfy defimutne
modical treatment of these cases  Some of the chuldren trated
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olie rate 18 stron,, ¢vidence for the diagnosis of hy perthyrodism
The basal metabolic rate 1n twenty seven patients over 70
sears of age varied from plus 9 to plus 70 per cent and weraged
plus 27 per cent  In onh two nstances was 1t above plus 4o
per cent

Many of these patients had had large amounts of 10dime for 1
long period of time and tins treatment had produced lLard
nodular glands that were of a consistency suggestive of malig
nancy Smce 1n the presence of hypcrthyroidism mrhgnant
tumors of the thyroid are rare, 1t 1s well to consider any goter
associated with hyperthyrordism as bemgn unless defimte sign
of malignancy are present

The basal metabolic rat. 1 of less dragnostic value i children
than m adults The standards are not so accurately deter
mmed md wide variations occur as 2 result of fulure of the
child to cooperate The Inghest basal metabolic rate 1n this
series w15 plus 87 per cent the 1verage being plus 36 per cent
In the twenty cases m which the basal metabolic rate was de-
termimed the reading was below plus 5 per cent in only one
mstance and this patient had been treated wath rodine before
the test was made

Although clincal findings are of much more value than lab-
oratory tests 1n establishing the diagnosis of hyperthyroidism
m cluldren the determination of the level of the blood choles
terol 15 1 valuable md  The cholesterol varted 1n our series
from 110 to 160 mg per 100 cc of blood Roentgen examna
tion of the epiphyses will often show devclopment tn advance
of that normal for the patient s bone age

Treatment of Hyperthyroidism in Children

The treatment of hyperthyrowdism 1n cluldren 1s the same as
that in the adult Prolonged attempts at conservative man
agement are undesirable if the hyperthy rowhism cannot be com
pletely and easily controlled

The remussion of hyperthyroidism in children n response to
bed rest and 1odine usually 1s satwisfactory and the operation 1s
therefore safe  There were no deaths among thurty seven
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Palmoniry comphettiens often mtcryumng 1n the roues of
the reaction descnibed above are the gratest thraat to the
aged patient  Beyord the age of 80 pueumonia 18 the most
common cause of death followmng thyroudectomy for hvper
thytowlism  Starting with apithy or wental confusion the
aged patient will become progressnedy weaher  Palmonnry
€one3ton My OLCuT As A result of a fuhng myocordnan

o T ¥

=

Fig 63 Metabohie exbavstion  sssoctated with conlusion ant d briym in
an aged patient foloming thy roidectonmy

“Mueus from trachenl smtation ecumulates and the dehrous
patient will be too weak or too uncooperitive o attempl to
cough 1t up

The bromsulf dein test of ver function shons dye retention
m 2 b percentage of the older patients with hyperthyroidssm
and chneal jaundice may oceur  Falure of liver function can
best be corrected by the admimnsstration of 2 lugh protem tagh
carbohydrate det
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have required large doses of propylthiouracil and have not ben
easily controlled It would appear that hyperthyrordism m
children 1s often of a severe and resistant type

Treatment of Hyperthyrowdhisin 1n the Aged

Thyrodectomy should not be undertahen hghtly n the
aged patient with uncontrolled hyperthyrodism  Prior to the
use of thiournall operation was performed on twenty four
patients over 70 vears of age with five postoperatne deaths 8
mortahty rate of 21 per cent In addition one patient o
whom merely a higation was performed became dclinous and
died 1t home a few wecks after operation without ever having
fully reguned his rexson  For these reasons radioactive 1odine
or prolonged or indefimite treatment with an antthyrod drug
18 the trentment of choice for aged patients with hyperthy
roidism

Toentgenotherapy 1s not of much benefit m the control of
hyperthyrodism assoainted with large nodular goiters Satis
factory remnsions were obtained with todime alone 1 sever?
instances but many of the patients remained chromc v ahds
or soon expired  In justice to the conservatrve form of manage
ment 1t must be remembered that the majority of tbe patients
not subjected to operation were hopeless nishs 1n whom goo
results could not be expected from any form of therapy

In spite of this conservatism the postoperatiy e reactions werc
alarming  Approvimately one half of the patients became
delirious after operation and many werc critieally il Pneu
moma was the cause of death 10 three wstances cardsac failure
accounted for one death and metabolic exhaustion for the
fifth By metabohc exhaustion 1s meant the unclassifiable

fading away which occasionally 1s seen following thyrowdec
tomy 1 feeble and in elderly patients (p 209) Without any
particular elevation of the temperature and often without alarm
g elevation of the pulse rate the patient will become con
fused enter a state of muttering delinum and will succumb
without any obvious cause of death either chimically or on post
mortem evapunation (Fig 63)
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Treatm ot of choice
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“Freatment of chotce
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parahon with yropyitihourscd DOCPsNATY
or pawath or
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treatm ot

€ eneral snesthesia
heep patient 7ol ixed ant analgesic
with sedation

i stopiratne compheali ns very
rare
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Locat anesthesia
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In the 2ged depression whether iduced by inhalation anes
thesia or by basal ancsthetic agents must be avoded  Any
depression of respration of the cough reflex or of the internal
metabolism of the body may lower the vital reserve below the
threshold of resistance to a terminal pneumema  The opera
tion should be purformed under local or ccrvieil bloch 1nes
thesia

In cluldren and youn, :dults morpline should be given 1n
doses sufficient to obtain complete relaxation and analgesia
In the aged undue depression may result if the usual doses are
gnen  Confusion delinum and depression are mmimized if
the dosage of morphine 1s Itited 1o 34 grain or 1if only codemne
isgven As Dr Crile Sr hisstated  Old age is uts own nal
gesia
In the cluld or young 2dult with scvere hyperthyrodism we
must do everything m our power to combat hyperthyroudism
and depress the stimulation and the emotional dnve of the
thyrord ensis  Scdation with Jarge doses of morphine 15 of
value

Table V ITI summarizes the manmfestations of hyperthy roidism
n the cxtremes of Iife

TABLE VIII
Hypertiyromsst 1y e Exrnrves or [ire

Children under 14 Palients over 70
Hyperthyroidism expresses 1tsell as  Hyperthyroidism expresses itecll as
stimulation exhaustion
Fxophthalmos 1s the rulc Fxophthalmos 13 rare
Gater 1s dilfuse Gonter 13 adenomatous
Cardiac complicattons absent 10 per cent of patients haye auncular
Sbrillation or cardiac decompensa
tion
Diagnosis usually clear Complications may obscure diagno 13
Basal bLolic rate liable Basal holic tate celiable
Reaction of pulse and Reaction to tends to be
to operation tends to be severe mild but complications are com

but patients do well mon
No deaths following 37 operations  Mortality rate 21 per cent for 21
operations before thicuracil
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MSEASLS ASSOUIATED WITH HYPERTI ROIDISM

Cardsac Complications

\urrculyr Blmllation w ravely seen in youny people with
normal hearts But i the prosence of orgame Beart disese
whether 1t b arteniostierotic or rheumatic suncelar fibnia
tion and ¢ordine decompensation are coynmon complications of
Iypethyrodeim

There 13 hitle endence that vperthyrosdism of stself causes
wy permnent or wroversiile dumage 10 the heart I the
undeslying heart disease 18 neglmble or muld reversion to nor
mal rhiythm and restortion of cwdine compunsation will fol
tow correction of the Ly perthyrovdism  E€ on the other hynd
thert ss senous sclerows of the coranary vessels wresersible
«hnnges have taken phee  Mthoulb the patient may be much
wnproved folfowsng thyrodectomy  the heart dicesse will not
be cured

Hyperthyrodism predisposes to thy der tlopment of auncular
fibriflvtion. Sometumes the fibnllndion e mternuttent but
more often 1t conbinues unhl the hyporthyrodism s com
pletely controlted edher by cue of the antithyrod drugs or by
thyrodectomy  Provided that the control 1s complete and the
basyd metabohie tate has fallen to O o5 to subnormal Yuvels
there 1s hittle reason to beheve that the heart 1s benefited more
by thyroidectomy than by the actithyrod deugs A possble
consideration in large gorters 15 the ncreased burden on the
areslation mcident to the prescnce of the hrge vasculaw bed
of thyrasd  If the hiypesthyrodism s to be trested medically
i may be wise to control the excessn e vasculanty of the thyrad
by adramstration of wdsne along with an antithyred drng

The heart oftea reverts spontaneously to normal rhythm
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tion 13 rare and mdefinite and coutrot of the by peethyroidsm
o not correct the distach wee i rhythm Simdardy the v
mosval of nodulrr porters that are not gssounted with hyvper
thyroubist reedy correets disturbances of ewdine rhythwm
When there 1s doubit as to the rdationstup of o gorter to a dn
turbance w Yie function of the hewt the problom should be
studied by an emprric taad on tratment wth one of the antt
thyroid drugs before thyroufectomy 15 adyssed

Miabetes

Dy tes 13 miore common 10 palients with Wy perthycodom
than an the, population at Ligge and the sovunts of established
dribicies 1s mereased an prtients ke dodop hypathyrodsm
At times the thnbetes may be difficult to control and for thus
reson the possons with dothetes Bk those with ewdine ds
tase should ether be treated defimtinedy with one of the ants
thyroid dru.s or operated wpon onty after the hyperthyrodism
md ditbictes are well controtied

Pasents vath severe hy perthy roudsm fave a peeuhar type of
elucos tolcence cirve thnt nses fo high levels m the first
Bour or two and then falls te vormd  Durn,, the poeak of Lhe
curve the blood suyr s ot diabetie Yevedy wad sugie may sppe v
ur the urine  Tins 18 not a true diabetes and reverts {o normat
after the hyperthyrodism s ot T4 may bed d
on witerference with Iner fanction meident to the Iyperthy
roicham and upon fasdure of the damaged hver to convert gluwese
to glycogen as rapidly 25 normi so that the bloed sagar leve!
rised abnarmalfy high

Tuberculogs

When hyperthyroidism complicates tubcreulosis the ele
valed basl metabohe rate places an addibional burden on the
tungs and the chrome wmfection wny cause an exactrbation of
the hyperthyrowlism A vicious oircle 15 thus establishied and
raay continue uats the Iyperthyrowdism s contsolled

Thyrordectomy shauld be pesformed only after the hyper
thyroidism = completely controlied by aue of the \ntthyrod
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within a few days or weehs of the time that the hyperthyrodism
18 completely controlled  Spontaneous reyersion 15 more com
monly secen 10 patients whose underlymg cardine disease 1s
mild and whose fibrllation has not been of long duration

If the rbvthm does not revert spontancously to normal it
mny be desirable to use qumidine  In the presence of long
standing fibrillation quimdine 1s contrandicated lest reversion
to normal rhythm dislodge a mural thrombus 2nd result 1 2
fatal embolism (Frnstene)

The problem of the management of the patient with hyper
thyroidism aurrcular fibnllation and cardine decompensatron
has heen amphfied by the advent of the antithyroid drugs  In
such cases the nisk of thyrodectomy s greatly dummished of
the hypurthyrodism 1s completely controlled and the basal
metabolic rate 1s within normal Irmits at the time of operation
When the hyperthyroidism 1s controlled management of the
cardiac problem 13 no different from that mn any other surgical
operation performed on 2 patient with heart disese

It has been argued that the patient with cardiac decompinst
tion may suffer permanent imp urment of cardiac reserve as 1
result of myocardrl stramn mcurred during the time required
for the antithyroid drugs to exert thewr full effect However
1t 1s hard to believe that a patient could be so sick that amonth s
delry would cause serious myocardial straun and At the same
time could be i good enough condition safely to withstand
operation after preparation with only 1odine

The simultneous use of 10dine and propylthiouraci! controls
hyperthyroidism almost as rapidly as when propylthiouracl 1s
gven alone  When treated 1n this way the patient recenes
the benefit of both the prompt partial remussion nduced by
10dine and the eventual complete control resulting from propyl
thiouracil theripy There 1s no evidence to suggest that the
cardiac status of 1 patient will be further mmproved by thy
rodectomy 1if the hyperthyroidism 15 already complitely con
trolled with an antithyroid drug

Paroxysmnl aurcalar tachyeardin and auricular flutter ocet
sionally are associated with hyperthyrodism but this assocrt
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take the antthyrod drugs dunng preananey  Usunlly the
fetus ineurs no sit ellects

In theory sodime or desseented thyrod should be helpful m
controthng the enlargement of the thyrotd that ocetrrs with the
use of antthyrod drugs  Unfortumteh newher of these
agents ginves umform proteetion 10 the mother 1s tihing an
antithyrowd drug <hie shiould take small doses of wiine (10 mg
daly) or enough thyroid to provent the development of hypo-
thyrordism

H werere hypurthy rosdiom were to otcur e pregnaney there
wonld be no contramndication to prepanng the patient wath
proprvithiourmod and semoving the thyroid  In msdd hyper
thyroudism I belicse the salest covrse from the standpoint of
the fetal thyroid 13 preprration with rodine and thyroidectomy
The use of sadionctine rodine would be contrmndicated on
thearetsen] grounds after the first month or tno of pregniney

Aethntis

Penarthaitis of the shoulder 13 a furly common comphietion
of hyperthvrosdism  Thiere are no permanent jomt changes
wd the symptoms usually subsmide following control of the
hypertlryrardism

True rheamatod acthrass 1s not associated 1 any definste
way with hyperth d but of dentally present may
mprove Tollowing controt of the hyperthyroidism

Pans and stffaess i the muscles and joints are common
symptoms of hypothyroihism agd dwappear promptly when
e hvpothyrondise s corrected

Disturbance m Pymentation

“iudigo oc leuhoderm may occur unpredictably asd for ne
hnuwn cause 1 the course of byperthyrodism or subsequent
1o its covaplete control by thyrosdectomy  There 15 no hnown
t for thus it [V dy the shin of the
entire body vt} become darher dunng the course of hyper

hyrodism or after 1t 1s Hed
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drugs and then aexther logal or cervical block anesthesia should
be used In many cases indefimte control with the antithy roid
drugs may be the treatment of chowce

Pregnancy

When pregnancy 1s complicated by mild hyperthyrodism
the patient usuaily goes to full term and delners a normal
baby without complication  But when the hyperthyrodism
18 severe there may be a miscarriage the mother may develop
cardiac decompensation during the last timester or after de
Inery the mother may expenence a thyrord erisis  The
creased basal metabolic rate meident to pregnincy alone may
be as much as 30 per cent  Tlus coupled with the circulatory
burden of the hyperthyrordism may prove too much for the
myocardium W hen hyperthyroidism 1s of such seventy that
it cxmnot be controlled with 1odine more effecine means of
control must be used

Prior to the development of the antithyroid drugs hyper
thyroidism during pregnancy was treated by subtotal thyrodec
tomy done under local anesthesin after preparatron with wodine
The hospital mortality rate in a series of thirty three patients
operated upon at the Cleveland Chiic prior to the introduction
of thiouriell was 0 One patient died at home between stages
of a divided operation  There were no miscarnages and the
only known abnormality of the babies was a hydrocephalic
monster

This 1s an excellent record and one which 1s hard to compete
with unless the methods of control with the antithyrod drugs
can be proved to be entwely free of the danger of wducing
goiter or derangements of thyroid function 1n the cluld  Since
the antithyrod drugs oceasionally do cause enlargement of the
thyreid we have no reason to belieye that the fetal thyrod will
be mmmune to this stimulation Cases of congemital goter
occurring after admimstration of antithyrod drugs already
have been reported Consequently we canmot assure the
mother that her elnld s thyrod wilf not be affected and she
must share the responsibility with the doctor if she elerts to
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CONGENITAL ABNORMAITTIES OF TIIN THYROID
AND TINROGLOSSAT TRACT

Embryologs

The thyrod gland onginates os an outpochetin, of the
pharvan - Farly 1in embryomic Ife a pouch from the midline
of the buceal mucos in the region of the foramen cecum begins
to descend 1nto the lower cervienl regrons and this outpocketing
15 Joined by cords of cells descending from the filth pharyngeal
pouch on each side These Iateril outpochctings appear to
pl1y no actual part m the duvelopment of the thyroid proper
and 1t 13 thought that under normal conditions they undergo
atrophy and dwapperw It 1s possible that these Interal cords
under cert un circumst=nces fatl to undergo complete resolutton
and 1 later hife develop into papillary tumors of the thyrod

By the e hth week of cmbryome hfe the thyrod glind
has descended from the forimen cecum and has assumed 1ts
normal position antertor and lateral to the trachen at the level
of the second and third tracheal ring  The path of descent
of the thyrmd from the foramen cecum 1s marhed 1 many
instances by a well-defined structure hnown s the thyroglossal
tract Islands of thyroid epithelum may be scattered along
this tract or there may be 1slands of squamous cell or of ciliated
epithellum  In most cases the tract 13 fibrous menature and
contains few 1if any recogruzable epithelial cells

Thus tract 15 of climcal importance because of its relationshup
to the pyramdal lobe of the thyrod to cysts sinusps and
tumors of the thyroglossal tract and ta the location of ectopic
thyroid tissue  All lesions arming from tlus tract are Jocated
1 the midhine between the foramen cecum and the 1sthmus of
the thyroid

Occasionlly through failure of the thyroid to descend the

19
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Localized Myxedema

Patches of localized myxcdema occasionally occur on the
legs erther during the course of Graves disense or after the
hyperthyrodism s completely controlled  The deyelopment
of this condition bears no relationship to the basal metabolie
rate or to the development of myvedema elsewhere  Biopsy
of the shin shows mucinous degener ition of the cutis (Nether
ton) (Crile) The affected arca usually on the lower leg looks
tich and has the oran,e prel appearance seen 1n lymphos
tass  There 1s no hnown treatment for thes condition It
does not spread or have senous consequence and may disappear
spontanecusly  In one case of \cCullaghs the localized
myxedem disappeared after cauterization of the pitwitary
performed for malignant exephthalmos
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CONCENITAL ADBNORMAIITIES OF (11} [HYROID
AND 1IN ROCTOSSAT TRAC]

Fmbryology

The thyrod glind onginates as an outpochctin, of the
pharync Farly in embryonic bfe a pouch from the midhne
of the buccal mucos1 1n the region of the for imen cecum begins
to descend into the lower cervieal regtons and thes outpocheting,
15 Joined by cords of culls descending from the Glth phiary ngeal
pouch on erch side  Thew Iiterl outpochetings appear to
Play 1o actual part 10 the devclopment of the thyroid proper
and 1t 13 thought that under normal conditions they undergo
atrophy and desappear It s possible that these hiteral cords
under certun circumstances fail to undergo complete resolution
nd n Iater hfe develop 1nto papillary tumors of the thyrod

By the eighth week of cmbryome hfie the thyrod gland
has descended from the forumen cecum and has assumed its
normal position anterior and Iateral to the trachen at the level
of the second and third tracheal ring  The path of descent
of the thyroid from the forumen cecum 1s marked many
instances by a well-defined structure hnown as the thyroglossal
tract  Lslands of thyroid epithehum mny be scattered along
ths tract or there may be 1slands of squamous ccll or of ciliated
epubellum  In most cases the tract 1s fibrous menature and
contains few if any recognizable epithelial ¢ell

This tract 15 of chimical importance because of its relationship
to the pyramidal lobe of the thyroid to cysts sinuses and
tumors of the thyroglowsal tract and ta,the location of cctopie
thyroid tissue  \ll lesions ansing ffom thns tract re Jocated
1t the mudhne between the foramen cecum and the wthmus of
the thyroid

Occasionally through failure of the thyroid to descend the
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thyrord glnd mny be located at the foramen cecum of the
tongue (lingunl thyroid) or lower along the course of the thyro-
glossal tract  Frequently under these eircumstances no
thyrod tissue 1s present in 1ts usual location A careful ex
plorttion of the region of the thyroid should therefore be
undertaken before midline ectopic thyroid glnds are removed

The pyranudal lobe of the thyroid 1s a remnant of the thyro-
plossal tract It 1s a vamable structure often bung entirely
wbsent but oceasionally extending s hugh as the hyod bone
A =earch for thus lobe should always be made and when found
durmg the course of 1 thyrodectomy 1t should be removed
Recurrent or residual hyperthyrordism may result from over
looking this tissue or 1n the case of stmple gorter a conspicuous
recurrence of the goiter may take place A pyramudal lobe ean
be demonstrated 1n about 7o per cent of all gorters

Cysts and Sinuses of the Thyroglossal Tract

The most common lesions of the thyroglossal tract e the
epithehum hined midline cysts and simuses of the nech  These
structures are of congemtal origtn may appear at any hme of
Life but are most commonly noted in cluldhood

Swnce the thyroglossal tract does not come to the surfe of
the nech children are rarely born with thyroglossal smuses
(Table TX) As a rule these sinuses are caused by surgical
mcision or spontaneous dramnage of a thyroglossal duct cyst
After an upper respiratory 1nfection a small and hitherto un
noticed cyst of the thyroglossal tract may become infected
enlarge rapidly and become tender and punful Incision of
this cyst results 1n a permanently dramng fistuln  Sometimes
dupending on the location of the nciston or the point of the spon
taneous rupture of the cyst the opening of the sinus mav be to
the left or the nght of the tudhne but 1t will never be so far
from the mdline as the usual location of the opemng of bran
chial cleft sinuses

The cyst itself 1s mvariibly located the midhine and m1y
be erther aboyve or below the hyoid bone 1ts usual location being
between the 1sthmus of the thyroid and the hyod (Table \)
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TABIT I\
Tuvroctossst D Fy

Cysts (31 Casew) Sinuses (-6 Cases)

Sex
Male 10 casew—~-297% 10 cased -39
Female 21 casea—"10% 16 cases—61%
Age at Onset
Average 32 years 13 6 years
Present at Fieth 1case 1 case
Eldest at onset €0 years €~ years

Age when First Seen
A

verage 317 years 21 years
Youngest 5 years 6 years
Fldest 60 ycars 68 years

Duration of Symptoms
Befare first operation 31 years 31 years

i
* Throueh the courtesy of E A Gaston  Cleveland Clinx. Quarterly

TABLE X
Locatton oF MioLineE Cysts anp Fistuias
Sunus

(External

Location Cyst | Opening)
Submental 1 2
Betw n hyoid and thyrowd cartilage 18 8
Level of thyroud cartilage 6 8
Level of erico d cart lage 2 3
Le el of 1sthmus of thyroid gland 3 1
Suprasternal notch a 0
Level not stated 2 "

Throu,k the courtesy of E A Gaston  Cleveland Climo Quarterly
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Flie trict 1s always attached to the nord and henee the trct
wid the attiched cyst rise with deglutiion  Although the eyst
15 tense fluctuition usurlly can be detected

Thyroglossal duct cysts usually contun hrownsh flud with
sparkhin, cholisterol crystals  If infection hs tiken phee
the cyst mav be filled with pus  \bove and below the cyst 1
cord like trict usually 15 found  This tract may or may eot
be patent and my or mm not contun epthelinl clls  The
epithehal cells hmm,, the ¢ysts mav be squimous or M1y be
aliated representing displaced phiarvngeal mucost

Treatmen! The treatment of thyroglossil cyvsts and sinuses
15 surgical exaision  Ingection of sclerosing solutions has
been tried (Cutlcr and Zollinger) but for the greater part the
results obtaimed by ths method have been unsatisfictory

In dealing with a sinus 1t 1 necessary i order to woud the
possibihity of recurrence to excise the entire thyro,Jossal tract
upward s far as the base of the tongue The tract usually
traverses the imdportion of the hyvord bone ind 1t 15 necessary
to rescet this portion of the bone and the tract above it 18 far
g the foramen cecum if the tract 15 to be eradicated T8
not necessary to resuture the divided hyaid and no disabihity
follows its resection (Sistrunh)

If the ¢yst 1s removed intact and if there 1s no leth to denote
the presence of a thyroglossal sinus 1t 15 1ot necessary to eYcise
the hyord  In these cases the thyroglossal tract 1s not ptent
If the cyst commumeates with a patent thyroglossal tract
however the entire tract must be excised

Dissection of the tract upward as far as the hyoid bone usv
ally s ersy A wide section of the central portion of the bone
1» then cleaned and 4 segment at least 1 em long 15 exor eod
At this point care must be taken not to pull too hard or the
upper part of the tract may be broken and lost

After the bone 15 divided the attachments to the pharymy
are separated  This structure 1s fibrous and dense and looks
almost lihe the sinus tract so that 1t mny be dissccted out and
the pharyny opened  This aceident can be woided af 1t 18
remembered that the tract always courses cephld headed
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for the foramen cecun and not dorsally towsrds the pharyny
(Fiz 68) Since miny tracts commumente with the phanvne
at the foramen cccum it 15 & wise precaution to hgate them
befare dnsding them

If the opiration s for the ranoval of an unnfected cyst the
wound ean be closed swathout demnage  If an mfceted sinus
15 presestt 1t 1y Wi {0 fenve v deun i place for three or four
dns Lo 0000 chromie catgut 15 prefurnble to noniserinble

/C'

Foramen eeuu

F’F f 7;\

Fi~ 64 The ke slong which the din eetion mu. & be earrred 1n order to
remove completely the thyroglos. al tract  (From W I Sistrunk § Chin
North Amtersca Oct 3821 )

figatures, because the wounds are potentiafly contwmmated
f mfecton should occur and dramage perswt 1t would he diffi
wult to tedl whether the dramage were dite to the nonabsorbable
ligaturcs or to a persistence of overloohed epitheliam
The e mon of chowee 18 o trinss urse elliptical isciston paral

tel to the natuet wrinkles of the nech  Vertical memions never
should be used  The wnaston should saclude the opensng of
the ssnus exeept m the rave cases 14 which the openIng 15 80
Inw that the suprahyeid portion of the dissection could not he
wcomplished through the same nasion  Under these cireum
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stances 1t is preferable to make the incision above the sinus
and after raising the skin flaps both upward and downward
excise the entire tract along with the central portion of the
hyoid bone Some surgeons mject the snus with gentian
violet the mght before operation Occastonally 1t 15 possible
to pach the sinus with a narrow strip of gauze (using a probe
to fill the tract with the gauze) to render it easily palpable

In a senes of sixty cases of thyroglossal cysts and sinuses
operated upon at the Cleveland Clinue and reported by Gaston
there was only one recurrence this having occurred 1n & case
m which the operation was not carried above the hyoid bone
In the majority of cases the central portion of the hyoid was ex
ased

A true lingual thyroid 1s a rare finding only one such case
having been observed at the Cleveland Chme Exploration
of the thyroid should be performed to confirm the prescnce ofa
normally situated gland before complete removal of a Iingual
thyroid 18 undertaken
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CLASSIFICATION OF MALIGNANT 1UMORS OF
I'IF THYROID

Clinseal Aspects

From the chimical pont of view carcinomas of the thyroud ean
be divided nto two mam groups the papillary and the non
ppillary Pnn‘ill'xq carcinomas generally bchve as lymphin
gioimvasne tumors nd metastasize 10 lymph nodes whereas
nonpapillary carcinomas are hemangio-iny asive and metastasize
chicfly through the blood stream  The great diffcrences in the
chimeal behavior and prognosis of these two groups of tumors
can be explaincd by their respective tendencies to mvade lym
phatics and blood vessels

Papillary carcinomas tend to be non?’encapsulated or at
Jeast non@nucleable (Figs 65 66 67) Ifacapsuleis presentit
18 formed by sclerosis and 15 densely adherent to the surrounding
thyroid tissue 5o that 1t cannot be  shelled out  like the diller
entiated nonpapillary carcinomas It 1s perhaps because the
papillary carcinomas originate in tlles’parenchy ma of the thyroid
whnch 1s well supplied with lymphatic vessels that they tend to
mvade lymphatics If the nonpapillary tumors anse 1 ade
nomas the absence or paucity of lymphatics in these adenomas
may explan their tendency to mvade blood vessels rather than
lymphatics

Papillary tumors occur frequently ml"chnldren and joung
adults whereas nonpapillary tumors follow more closely the
general age distibution of most other carcinomas Tlns ten
dency to occur mn the young cannot fal to suggest the pos
sthility that papillary artse
are 1ot related to the presence of endemic goster Nonpapil
lary carcinomas on the other hand may anse more often 1n
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ndenomas tend to be more common 1 regions of endumic yotter
wnd are dumimishing, i frequency 1 ,otter becomes less common

Papillary ¢aremomas ¢ ary 2 much more £ orabl 7prognost
than nonpapillary carcinomis  Even when there 1s evtensne
metastasts 1o regional hymph nodes cures usually arc affected
by removal of the tumor ind the metastatic nodules When
nonpapllary tumors metastasize to Ivmph nodcs the prognosts
usually 13 hopeless

Fig 6o Papillary carctnoma of the thyrord with metastas: {0 lateral
cervical nodes  Note lack of encapsulation and infiltration of the normal
thyroid by the tumor s type of tumor cannot be enucleated from the
surrounding thyroid

More than twenty years ago Dr Allen Graham recogmzed
these fundamental diffurences between the papillary and non
papillary tumors of the thyroid and he named the nonppilry
tumors malignant adenomas  This term stemmed from his
belief that the nonpapillary tumors onginated in adenomas
and became mahgnant  All such tomors whether Inghly dif
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ferentinted angiomvasive adenomas or undiffcrentiated enr
cinomae he claseified as mal,nant adenomns a term which
was miunderstood because the word  adenomt  unphed 2
bemgn qualily which the turm ns used by Crabam dud not
imply  Hence we hne hfied Crahums cl

ramng the malnnt adaioma nonpapallary earemmomn

(bl \TI)

METRIC
2 3 Ay
T T

Iag 66 Veell encapstilated nonpapillary carunoma of the thyroid  Such &
tumor can be enucleated from the surroundung thyroid

This claswfication retans Graham s two great groups (1)
the lymphan.io mvastve papillary carernomas wlhich are non
encapsulated or at least non enucleable occur 1n youn,, people
possibly s congemtal resls imvade lymphaties and metas
tasize 10 the re,ional lymph nodes and (2) the hemangto-
mvastve nonpipillary tumors which of they ongate in ade
nomas are encapsulated and enuclcable until the capsule 1s
mvaded occur m an older 1 ¢ group imvade blood vessels
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metastasize chstantly through the blood stream and carry a
much more grave progrosis (Table X 1T}

Special Types In additron there are three spectal types of
carcinom of the thyroid which are rare and are not ncluded
1 the two maun groups of papillary and nonpapillary tumors
Tlus special group includes the consistently fat1l squamous
cell and metastatic_caremomas and a third unusual leston
described as non encapsulated sclerosing tumor  This last

INCHES 1 X

Fig 67 Papillary carcmoma of the thyroid  Note that there appear to b

multiple primary tumors 1n the thyroid and that they are not encapsulated
and enucleable Iike well differentrated nonpapillary carcmomas

type 1s classified by Graham as adenocarcinom not ongmating
1n adenoma and by Goetsch as carcinoma of the hyperplastic
thyrord These tumors are small rarely exceeding 2 em 1n
diameter and are usually sneaidental findings 1n the course of @
thyrowdectomy doue for other causes They are of question
able malignancy hence are designated as non encapsulated
erlarncne tnmors rather than as carcinomas It 1s quute pos
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Crasstrieaniov or 64 Conapcurive Mauevasy Tesons o tree Tryrots
3936 Tunorcn 194

Type o of Cases
Cercsnoma
1 PapnBary carcnoms i
2 Nanpapillary carcinoma 22
a Anpirmyashe ad nomn o)
b Adenocarcinoms 1 [t:33
¢ UnLifferentiated caromoma ! {11
3 Special types | P
& “onwencapsulated sclerosing dumor ¢ {3
b Squamous cell carcnoma [eh)
© Metastabic carainama )
Sarcoma
1 Lamphomg } 3
2 Spiadle el sarcoma | 1

TABLE 1
Couparisax oF CusRscTEnisTica of Paprutany AND DowPAPILL4RY
Cancnouas
Papillary Carcmoraa, Nosopspillary Careinoma
Origun ? Congenutal rest # In an adenoma
Goster Probably no relationstup { Helationship to endemic
to endemuc porter gorter
Inudence Chsldren and young adults} Adults and aged
Encapsulation Absent or poor Enuctenble unti} capaule 1s
avaded by tasmor
Behavior Ly B
Metastaus to tymph nodes § Metastasss through blood
stream
Prognoeis Good 3£ Tocally removal le | Faue 1o poor depending on
degyee of anaplania
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sthle they should not be mncluded amon, the malignant tumors
of the thyroid gland

Pathologic Aspects*

Papdlary Caretnoma  Papilliry carcinomas are defined s
epithehnl neoplasms  formed by cuboidal or columnar ept
thehum partly or whollv mn papillary Varrangement  The
<apsule 15 either absent or 1s myaded by the tumor so that the
tumor 1s uot*enucleable  Papillary caremomas usually are
umlateral but occasionally foci are apparent 1 the contra
lateral lobe T neapsulated papillary tumors with mntact cap
sule and without evidence of blood vessel 1mvasion are of course
regarded 15 adcnomas  Neoplasms which are partly papillary
but winch are in part undrfferentinted are dasstfied m the more
mahignant group  Among the papillary carcmonns there are
sovera] vanants

Cyvstic or Adenocarcinoma Vamant  The epithehal cells
are wul differentiated often paler than the usual thyrod ep
thiiwm  In the same tumor there may be cystic arces or
arcas of compact growth formed by closely piched e
Some tumors are predommantly of the latter typc but on
search papillary -reas are found DNaneteen of the thirty four
papillary neoplasms encountered 1n the decade of 1936 through
1915 show this vanation Eleven had metastasized to the
Iateral cervical lymph nodes

Tall Cell Variant These are often bulky tumors m this
scries of mme cases averaging 59 cm n drameter  The cpt
thehinl cells are tall usually 15 to 25> rmerons in height and are
more oxyplulic than usual In some cases all of the cells of
the tumor are tall and 1n others only part of them show this
vanation  In some of the tall ccll tumors there 15 marked
Ivmphocy tic infiltration of the stroma

Vedullary Variant  These are grossly eireumscribed tumors
though Iistologically showing capsulir nvasion Usually
they are not Jarge  Histologically thev are formed by edls

Courtesy of Dr J B Hazard Department of Pathology Cleveland Chne

Toundation
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of medium sze arranged 1 sohd shects or trabecub i and with
wirequent arc s of pipihny arrwent Both s st uom,
propirtres and arraugeaent ey sanbtc o densd o
thehnl colls  The nuchee are well dffirentiated and amform
These tumors may I confused from the Iustologie standpowt
wath 1 more m it form of nonpapsiiiry Ciresnomt unless
s recogtized thit the cells are welt diffurentinted and that
there are areas of Pl arvwoment

Six of thew medultry vanats wore enconntired m this
series Fove were gossly axapsubted and om parthy wn
capsulited alhiough Iistofomedly  the cupauk wos mnaded
moalt erves Vetostases fo e cervical Tvmph nodes wen
woted wh threo wstances  The aveenge sre of the tawmos ws
Toem

Nonpapitlory Caremoma In the nonpapiiian cvramom s
are meluded of] ¢areinomas of the thyrowd (vept the paplbey
rarcinomas and the speend types as mdseated on the 1able of
chssification

The twenty two € 3romoms of the nouppsitary gronp n thny
senes nclude three mgioanvasne adenomias aght adonoora
nomas and eloyon undilfirentrated ¢aremomas § seapsulation
» 13 noted 31 the angioam 1sn € adenomas and partl encapsalt
tion it the adenocarcimomas  The mjorsty of the undafferen
tinted carcinamas were diagnosed by biopsy 10 the fow sn wheeh
the whale speamen was anvadhble no encapsul ion was ob-
served  Blood vessd vaston was a common forture of the
sonpapiliary group  ‘Two of the adenocwumomns wore ov
puhie or so-called Hurthle cell carcinomas

Pro.nosis

None of the mns feen patents with eyshie or adenocaraom
vanants died of coramony  Theeo of the mne patients with
the tall cell vanant died of thur disease  There were no
deaths due to thyrod (aramomn n ethier the adenotarcinoma
or the medullary vanaats although one patient of exeh of the
Iatter groups 1 hving with recurrence

In the nonpapillarv group fourteen of twenty two patients
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died  The survivors melude two of three patients with angie-
imasive adenomas  three of eight patients with adenocarcinomas
(two hiving with recurrence) and none of eleven patients with
undiffcrentiated carcinoma  Of the speaial types only the threc
pattents with non-encapsulated sclerosing tumor sursived
{Table \III)

TABLE \III
SurvivaL Statistics 64 MALtey ant Tusors oF Tag Tryroin 1936-191
E
-]
IR £ :
T'ype S5 EE o B 2
- || Sg|o2] &
S |E|S5|2E1EE| =
-1 sglzg| 2 gl 2= °
~ |35]AE[AT|AT| &
Papillary Carcinoma 3t | 20 2 3 3 6
Nonpapillary Carcinoma 22
Und: 11 8 3
Adenocarcinoma 8 1 2 5
Angio-mvasive Adenoma 3 2 1
special Types 4
Non-encapsulated Scleros-
1ng Tumor . 3} 3
Squamous Cell Carcinorfid 1 1
Sarcoma 3
Lymphosarcom® ¥ | 8 3
Fibrosarcoma ~ 1 1

Lymphoma Many so called round cell sircomas of the thy
rod may be undifferentiated Iy a
Jymphosarcoma or reticulum cell sarcoma 18 seen 3nd these may
respond to irradiation Many do not  The prognosis 13 bad
and thyroidectomy 15 of lttle value

Spindle Cell Sarcoma  Spindle cell sarcoma of the thyroid
behaves like spindle cell sarcoma elsewhere Death usually
occurs rapdly as a result of local invasion before metastasis
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«an take place Roentgen therapy has not proved effective
In fibrosarcomns neurogemc <arcomas and myosarcomns the
prognoxs 18 unnversally poor
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Chapter °3

INCIDEINCE OF CARCINOMA OF THE THYROID

Fiplanation of Reported High Ineidence of Carcanoma of
the Thvrond

Ther v adeerepanesy briweon e by nodonee of G of
the thyrmd cncountered by surgeons (Cole) and the fow 1n
eidrnee of fatal eancer of the thyrmd reported mosatal stausties
{Withws)  Although surgeons often state that 2 to 10 por
cent of nontoxse nodidr goiters are mah,nmt s docs not
refleet the truc mwadence of ey of the thyrmd i s conds
ton (Hwton nud Lordy  The modence of ambianamey ax ob-
scrved by the sureon 53 i becanse he s derlg with the
seletiad group of postove nodular cofers tint e subgptad
to thyroidectomy

Tie patients whe come to the surgeon hmne bevn carcfully
screened fiest by the pattent fenscdf who docs not often cansult
@ doctor unless the nodule o giving evsdonee of grow th ur fune
tranyd nctivity second by Ui famsly gdiysien o or mterast who
deteets the obsious borgn quality of soft  poorly-defined m
volutionary nodules m the thyroid and hoatates 1o advise sur
geey and finally by the surgeon fmsdf who recomuag the
wmocnossness of small soft mulheduiar gotters yeassurcs the
muent and discouriges operation herefore the fict that the
surgieal prihologist finds 8 per cent of nontesi nodular goders
malignmt merely mews that ths proportion of suspicious
adenomas was proved fo be cancrous  in the malhons of
nontovie symptomless and innocuous gonters which neser are
removed the werdence af eareimomn 1s so Jow that vital statis
ties rate the thyroud sicteenth in the hst of organs ~ffected by
mahgnant discase (P ik and Lo ngston)

Another ¢ mse fot the discrepancy betw cen the surgeons and
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tenths per cent of nontoxic goiters were malionant incdudin,
215 per cent of the solitary tumors (Table \1V)

TABIL IV
Incipence or Matsonaner 1y Nontran Corren 193 -1940
Tneidence of
Malignancy
%
Ina3 nodular gorters (tovie nontouc bemga anlmal g !
nant) 30 malignant tumors were present a6
In %63 nodulnr goiters with hyperthyroudism 0 mahig
nancy was present | oo
In 24 nodulsr gorters without bypesthavroidism 20
mal gnanci were present 109
O 176 mul lar goiters 6 were mall 31
0r98 solitary tumors 21 were malignant s

A defimite diagnosis of malignaney was made preoperatively
tuenty seven of the tlurty paticnts with confirmed malignaney
of the thyrod  In two more enses the dingnosis of mahignaney
was suspected but not favored  In only onc (1ve was mahg
naney not diagnosed or suspected preoperatively * In this case
anodule was removed because of 1ts hardness and proved to be
2 papillary carcinoma (Table \V)

These data lend themselves to several forms of msleading
deductions 1t can be shown that carcmoemn of the thyrod 15
commonly prescnt 1 apparently mnocent solitary adenoras
Three of thirty proved carcinomas occurning tn minety-esght
solitary nodules of the thyrawd were not definddelv dingnosed
before operation It would be correct to state that over 3 per
cent of the solitary nodules that I have removed proved to be
carunomas undiaguased before operition  On the bass of

This sccuracy of diagnosis 13 abnormally haeh and will doubtless be
altered by inevitable mistakes some of which alseady have heen made
©Ass seen smee these figures were prepared 4 d agnostic accuracy of 90
Per cent could be considered satsfactory

16
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the intermsts statistics 1s the confusion as to what constitutes
a carcinoma of the thyrod Tor example some small cara
nomas of the thyroid may exist for many years without enlarging
or caustng senous symptoms (Crile) Such tumors may escape
detection because the thyroid 15 not exammed routinely m all
autopsies This may explam the difference between the
crdence of carcinoma of the thyroid as reported by the surgical
pathologist and that observed by the pathologist who confines
hrs work to postmortem examinations and who does not examine
the thyroid unless there are special indications

A therd cause of varsation between the surgeons statistics
and those of the mternist 1s the method of presentation of facts
An erroneous 1mpression as to the frequency of caranoma of
the thyroid m solitary nodules may be conveyed by rclusion
n the statistics of all frank carciomas of the thyrod even
when the climcal diagnosis 1s clear and when widespread meta
stasss1s present  This 1s as misleading as 1t would be to wclude
all ulcerating carcinomas regardless of size mfiltratron or
metastasis 1n 2 survey of the mahgnant potentralities of benign
gastric ulcer and to exclude from tlus survev all gastric ulcers
which healed under medical treatment and were not resected
The climcal carcinomas have been added to the total and the
obvious bemgn lesions that were not operated upon have been
subtracted from the total with the result that the figures al
though accurate create a false impression

Presentation of Materzal

As an ndication of how the presentation of material may
influence the statistical conclusion I analyzed my experence
with carcinoma of the thyrod

In a series of 768 thyroidectomies thirty malignant tumors
were found an incidence of 39 per cent Durng this same
period five moperable malignancies of the thyrord were en
countered three of which have been excluded from this study
because the climcal diagnosts was not confirmed by bropsy
The ncidence of malignant tumors 1a all nodular goiters (with
and without hyperthyroidism) was 5 6 per cent  Ten and nine
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these statistics 1 patient with a solilary nodule in the thyrod
could be nformed that there was onc chance tn thirty that the
tumor was malignant even though there was no climeal evidence
of eancer

Approichin,. the subjcet from a diffrent angle 1t can be
proved unlihely that 2 sohtary nodule contmins an unsuspected
carcinomn  \lthough the diagnosis was not made hefore opera
tion an three of the mnety-ei it c1ses 1t was suspeeted in all
but one  Hence 1t would b correet to say that unsuspected
carctnoma was found in only 1 per cent of the sohitary noduli s
of the thyroid (Table \\)

To estimate the true wncidence of earcinomn of the thyrod
1t 15 necessary to know how many pahients with solitary nodules
were observed at the Cleveld Chnie duning the same period
Analyais of the charts of 500 consecutive pitients excluding
those who entered with the complunt of thyroid diseast or in
whomn operitions on the thyroid were dvised or purformed
indicates that approvimately 4 per cent hnd symptomless nod
dlar goiters These were merdental findings of the pliysical
eximination  Of those with nodular gotters about 25 per cent
appeared to bave solitary nodules By projecting this expert
ence over the peniod of observation approximately 1237 patients
with solitary nodules of the thyroid probably hae been exam
med and advised agunst having the goter removed 1t 1s
impossible to state how many if any of these nodules subse
quently proved to be malignant however I have not yet en
countered a carcinomn of the thyrowd 1o any of these patients
The claim mght be made therefore that the meidence of un
suspected carcmmoma of the thyroid i 1nocuous appearing
solitary adenomas 1s 1 m 1335* This 15 a fallacious line of
reasonng because there 15 no proof that ultimately some car
cinomas will not appear

Most of the carcinomas wluch are not suspected or dia,nosed
before operation are of the slowly growing hihly differentiated
type Since most of these are curable even after they have been

1.37 not operated on phis 98 operated on
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Accunrser oF Prrorer

98 solitary tumors with
hyperthyroidism

PR/

176 multinodular goiters
without hyperthyroid
1sm

263 nodular goiters with
hyperthyroidism

PRACTICAL ASPFCTS OF TIIYROID DISEASE

TABLE \V
ATE Do or Manievaner 1N 037
Nonut sr Cortrns

20 dett Iy dia no od
preoperatrvely

2 5u pected but not
diamnosed  preopera
tively

1 not su pected or di
agnosed preopura
tively

24 maligincies

61 diagnosed as fent 0
> 13 suspected of bung
~1 Lenign tumors 1 malignant but proved

bemen
6 mahgnancics ’

0 diagnosed as malt,
nant but proved be
170 bemgn tumors .

nign
6 defimitely diaeno.ed
preopuratively

0 suspceted  but not
din nosed  preopera
tively

0 not suspected ot di
agnosed preopera
tinely

168 diagno ed as bew n
6 suspected of Leng
malignant but proved
hemien
0 diagnosed as malg
nant

262 diagnosed as bemen
1suspected of beng
mahignant Fut proved
Fenign
0 diaonosed a3 malig
nant

0 malignancies

263 benign tumors.
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protection ngamst caremoma  However wdiscrummte thy
rordectomy  performed on everyone with nodular goiter prob-
ably would entul a morbidity and mortahty quite out of propor
tion 1o the number of ¢ ines of fital eancer that it meght prevent

An enlging adenoma of the thyrod an adcnoma wluch 2
firm and of diffcrent consistency from the rest of the gland or
ont which 15 gving pressure sensitions denoting rowth should
not be disregarded  Conspicuous adenomas should be re-
moved for cosmetic rensons Al adenomas i cluldren must be
regarded with gruve suspicion 2s must disercte adunomas in
adults regardless of age  However small soft nodular en
Iargements which have boen examined and considered innocuous
by 2 physician thoroughly (wmbiae with disenses of the thyrad
may be disregarded  Remoral of such gosters 1s not justified
and 1s comparable to mdiscrimunite removal of uten and
breasts for mummal benign lewions

The physiaan who liis not hiad spectabized trumng may hnve
difficulty 1n recogmzing the possible mahignancy of a tumor of
the thyrad  For tlus reasan 1t 15 urged that the decrvon rela
tive to removal of a tumor of the thyroeud shiould be made by a
physicran or surgeon particulwrly qualified by experience and
traimung

1ge Carcinoma of the thyrod 13 not necessanly « disease
of old age, Since the tumors appear hefore/ile age of 20 1n
about onetourth of the patients with papillary carcmoma and
since the average+age of patients with papillary circinomas and
lateral cervical metastasts 13 ouly 319 years 1t 1s important to
remember that a tumor of the thyrod m - child 1s more. apt to
be malignant than one 1n a woman of 70 (Cnle) Carcinoma
15 almost as€ommon 1n young adults as 1t 15 1n older people

Sve of Tumor The presence of carcinoma cannot be ex
cluded merely because the tumor has remamed the same size
A tumor which has already metastasized to many cervical glands
may not enlarge for years and may neyer metastasize from the
nech For more than twenty years we have observed a patient
with proved metastass from a papillary carcinoma of the
thyroid who has refused all treatment (Crle) The nodules
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present for years and stnce most of the undifferentiated carct
nomnas are ncurable regardless of how early they are removed
it 15 not hikely that earlier recogmtion and removal of carct
nomns would alter the ultimate prognosis in more than one cise
m five Thus if we were to mstitute 4 policy of removing all
solitary adenomns of the thyroid regardless of history size or
consistency we would have to remove 6675* solitary adenomas
to prevent one patient from dving of cancer  Regardless of the
sfety of thyrordectomy 1t 1s doubtful 1f 6675 gorters could be
removed without more than one postoperative death  And
thhs does not take mto account the morbichty from techmcal
accidents or the economuc aspects of surgery performed on such
a seale

Such deductions as these which are based on statistieal surveys
of unfollowed cases are clearly misleading  Any conclusion re
grding the mnocuousness of nodular goiters based on reasoning
such as tlus 15 as mistaken as an opposite concluston based on
selected surgical cases would be  Until we hnow more ac
curately how often bemgn adenomas become mahgnant 1t would
seem wise to base mdicattons for thyrodectomy on clmical
Judgment rather than on statistical surveys of selected or ua
followed cases

Indicatrions for Removal of Nodular Gortters without Hy-
perthyroudism

Surgeons realize that conseryvative treatment of adenomatous
gotters 13 frequently unwise Often a patient with a hard en
larging tumor of the thyrord has been reassured by a physicran
gnven a httle 1odine and advised to disregard the goter  Such
tumors art often mahgnant and delay in trentment may prevent
cure These occasional errors have encouraged an overstate
ment of dangers of carcinoma of the thyroid 1n nodular gorter
Surgeons who suggest that all nodular enlargements of the
thyroid should be removed regardless of lustory phy sreal find
ings, or the apparent bemgn quality of involutionary nodules
are conscientiously attempting to give their patients maximnum

5 % 133> total patients with solitary nodules = 667>
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No surgeon would wallmly subject a4 patient with a pre
stmably buntan gotter to the certamnty of myyedemn and the
rish of tetany which are imolved m a total ablation of the
thyrad  Remnants of the thyrod tissue remun after  pro-
plylretie  subtotal thyrodectomy and since these remnants
have been sabjected to the sume prthologie stimulation that
ongimally cansed the dovelopment of the adenomn a farther
development of adenomas or circimomas 18 always possible
Morcover 1 malignnt tumor may be overlooked and left in the
remmants of the thyroid  We hwve removad a papallany era
nonit of the thyrod Jess (han a year after a prophylactic
thyrodectomy had been purformed for adenomatous poter
without hypurtbyroidism Nather surgcon nor pathologist
di covered the carcinomn at the irst operation although we fud
certain that it must have been there at that time

Thyroidectomy for nodular goiter should be accomplished
m such 1 w1y s to remove completely any caranoma wlich
my be present Unfortunately the same surgeon who advises
the remoral of an adenom as a prophyliis agunst the deve
lopment of caremoma frequently lewves errgnomatous tissue
yust as he would leave normal thyrod tissuc in operition por
formed for bumgn lesions  Since the tumor had not ben com
plutely rumoved the operation has fuled its purpose

Surgcons shauld accustom thanselves to thinking of discrete
tumors of the thyroid not s bemgn adenomas which may be
come malignant at some remote time but rather as tumors
wiich miay be cancerous at the time of operation  If they did
this they would remoy ¢ the entire tumor and should the tumot
prove to be 1 caranoma the chrnces of cure would be increnscd

Summary

1 Ten and nune tenths per cunt of surmeally removed non
touc nodular goters and 245 per cent of surgically removed
nantoxes soltary tamors of the thyrowd proved to be mahgnant

2 The diagnosis of malignancy was made or suspected and
0 recorded before operation in 96 6 per cent of the patints with
mahgnaney of the thyroud
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i the thyrerd and lateral cerviel region are only 2 bittle lrger
than when they first appeared twenty seven years ago

Most mlignant tumors of the thyvroid are hard or at least
firm and usually are of a different consigtency from the non
tumorous thyroid  The firmness and discrCteness of the tumor
18 the most relible mndication 1n establishing suspicion of car
emoma of the thyrod -

Relation to Benign Adenomas ~ Although the ncidence of
crcinoma s Ingher in nodular goters 1t 1s diflicult to prove that
carcinoms hnve their ongin i bemgn adenomas It s rea
sonable to suppose that many 1f not most carcimomas of the
thyroid are carcimomns from the begmmng and ansc from the
parenchyma of the thyrod as do bemign adenomas  Therc 1s
little proof that a bemgn tumor of the thyroid becomes malg
nant more often than the goitrous thyrod parenchymn

Since we cannot prove that carcimom s of the thyroid often
anse within the substance of a bumgn adenoma and smee the
madence of carcinoma of the thyroid 1s so low even n areas
n which endemic gorter 1s prevalent there ps hittle fosubility
thit t given adenoma of the thyrod will 4)ccomc mihgnant
The pertinent concern 1> whether or not the adenoma 1> cncer
ous at the time of exammnation There 15 probably less chance
that a bongn adenoma will become malignant at some future
date than that carcinoma will develop mn the apparently normal
uterus or breast *

Effects of Sublolal Thyrowdeclomv The conyentional subtotal
thyroidectomy performed prophylactically  for nontoxic nodu
Inr goiter does not gn e more than partil protection agtist the
subsequent development of carcinoma n the raunants of the
gland A rapudly growing and fatal carcinoma of the thyrod
hins been observed to develop 1n a patient who had undergone

propliylactie  thyroidectomy thirty vears before

Carcinoma of the breast 1s more than ten times as cormon as carcinoma
of the thyroid (Pack) Carcmoma of the thyroid 15 only about even tmes
as common m areas of endemic goiters as 1t 19 1n nongoitrous arcas (W ard)
The gortrous thyrord therefore does not deselop carcmoma as frequ ntly

as the apparently normal breast
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3 These figures cn be so presented as to indicate that (a)
over 3 per cent of nontovic solitary nodules of the thyroid are un
chiignosed malignant tumors or (b) there 15 only one chance m
6675 that removal of a nontoxie solitiry nodule m the thyrod
will g e protection agunst death from carcinoma of the thyrod

t It 15 impossible without betier defrmtion of histologic
cntena of malignancy and without better autopsy and chinical
statistics on the meidence of adenomas and cwanomas of the
thyroid to make n accurate statistical report of the true n
crdence of cartinoma of the thyraid n nodular goiter

5 The lugh inadence of carcimoma of the thyrowd reported
by surgeons 1s to 4 large measure dependent on the fict that the
obviausly benign nodukes 1n the thyroid are screened out by the
patient or by the internist aud are not seen by the surgeon

6 Solitary adenomas of the thyreid i patients of any age
should be viewcd with suspicron espeanally (1) in chuldren (b)
when enlarging or giving symptoms of discomfort or pressure
(c) when firm or hard (d) when discrete and of a differcnt con
sistency from the remainder of the thyroid

7 Adenomas large enou.h to be of cosmetic importance
should be removed

8 Soft involutionary nodules m the thyroid especially when
multiple and not large enough to be conspicuous can be dis
regarded 1f they are not enlarging or causing symptoms

9 The majonty of malignint tumors of the thyrod can be
recogmzed or at least suspected if a hugh mdex of suspicion 18
mamtaned regarding discrcte adenomns

10 The danger »s not that a discrete adenoma may become
malignant but rather that 1t 1s already malignant

11 If a discrete adenomn of the thyroid 1s to be removed the
operation should be so designed as to remove all of the tumor
and cure the cancer if 1t 1s present

12 Until better stabistics on the true incidence of earctnoma
i adenomas of the thyroid are avalable 1t 13 suggcsted that
ndications for removal of nodular goiters he based on chimenl
judgment rather than on statistical surveys
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PAPHTARY CARCINOMA Of THF T ROID®

Papiilary carcnomn of the tharad are of 1 low degree of
mabgnaney md rardy metastasze distastly They tend to
wmfiltrte the thveoud wd often are surrounded wath zones of
fibross  They mn brcomn cdensinddy byalisred or cven
ealeified  The true pamiiary carcmoma docs ot tend to e
wierpsuated T neapsubrted tumars whickh ean be shefled out
of the thyroid and which unade Blood vesschs should be el vss
fied 13 ponpapithiry carcimomns Gren of papiliary e art
present

n onc group of papitlary cwanomas of the thyrod the pn
masy, tumor sl wmd molests sell first and chiefly by s
faternl cervieal mctastises (kips 68 69 ™0 713 In a scrond
sroup the tumor i the thyrord 1s Inrpe appears fiest and met
stisis 33 1 rre or Mo occurftiee Strnge s ot seems the
prognosss s better s the tumors that first mamfest themsehes
by metastiss than st v those whose prmary mamfestttion
13 the prinry tumor (fig ~2)

Since there e no histologie diffirenees betwecn these two
«limieal types of caramonma the duviston 1s of necessity an arhby
trary ene based entirely an the lustory and physical findings

Papillary Caresnoma of the Thyrad wiath Cervieal Metan
stasin

The type of papstlary earainomn that metastasizes early and
widely 1o the Iteral corvieal reon and winel i the past has
often been desgnated as aterd aberrnt thyroxd s referred
to henceforth ns  papillary coremoma of the thyvrod wath
cenvical metastns The type w whieh the tusmor m the

Reprinted wn part by perm: sion of Surgery Gysecology snd Obstetrics
Py
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detectiont thee tumors often hiinve been considered ta be Iateral
aberrnt thyronts

The abihty of these tumars to metastsize 89 shown by the
reports of Punberton Lahey and others aod by the progress
of our patients andicates that rigardless of thor tstology and
regandless of thess sehtnely bomgn climenl belnsor these
tumaore wust Ik considired avthiganat Yet they wmust be
considered 1 o s parate categors of mabananey one 1a wlich

A N

. 4
by Aob 57 oA :
58 SRR, 3 ’
L2 Ll

F1g 69 The prunery papilfory earcinoma it the thyroid (same patient asant
Fig 68)

metastoms s neogared yeb cogmamee is trhen of thar usual
tendeney {o row extremely slowly  They cau be cliaractenzed
1s having the following qu dities
1 A marked tendency regardless of Justalogie entera of
mahignaney to metastasize loeally to the lymph nodes of
a The fower "nd mudeeryieal region b g and around the
carotid sheath
b The region posterior to the thyrod adung the trachea
and along the course of the recurrent nenve
¢ The superior medwastuum
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thyroud s large and metastasy oceurs late 1f at all will be re

ferred to as  papillary carcinoma nonmetastasizing type
Papillary Carcinoma of the Thyrowd wilh Laleral Cervical

Vodules  Smnll papillary tumors of the thyrowd often appear

Fig 68 Surgical specimens showing papillary carcinoma of the thyrotd
a long charn of cervical lymph nodes filled with meta tatic carcipoma and
mune separate nodes all showing metastatic carcinoma

1ng beny,n from a histologic standpomt may be associated with
multiple cervieal nodules of the syme istologie appearance
When the primary tumor m the thyrowd 1s so small as to escape
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from five to twents vears or unul thor desth The sursival
revord of thew prtients konds support to th theory that 1 <o
cnes ot ghe Dlenal cervieal nodules are multiple prumary
titnors of hemen Whivior Yeb i one e we Jve macon
trancrtible proof of the malin ey of these tumors wd of thur
abnlity to metasts 1ze distanthy d s second there 15 strong
evidence that this is the ¢ 1s

Fig 1 Same pali nt as1n Figs 68 69 and 70 alive an1 well ten years
after remosal of papilary careinoma of the thyraid and sts ecryical meta
staves

Two of our twenty-one patients have died with distant meta
stises one to the brain (not proved) 2nd one to the awalla and
medinstinum (proved by biopsy)  One patient died with a
local recurrence of the thyroid tumor Two have died of other
causes apparently {rec {rom cancer eighty four months and
fifty nine months respectively after operation  One patient
who has had only a bropsy 1s ahive and well after tw enty years
with meltiple tumors in both lobes of the thyrod and through
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d The posterior triangle of the nech

¢ The upper part of the nech 1n relation to the carotid
sheath

f The mudhine along the thyroglossal tract

& The other side of the nech (usually 1 these cases a
secoud primary tumor on the other lobx 1s demonstrable)

A shght tendeney to metastasize distantly

1 V11 the blood strexm especinlly to the lungs

b Vin the Iymphatics to the nilla

12

S

Fig ~0 Metastatic carcinoma 1a cersical node (same patient as in Figs 68
and 69)

3 A marked tendency for the tumor 1n the thyroud to calafy
scanfy or even to ossify the primary tumor often fulin, to
enlarge significantly over a period of many years i spite of the
fact that 1ts metastases may show steady growth and ncresing
numbers

4 A tendency for the lateral cervical metastases to grow
slowly over a puriod of many years and to remain encapsulated
nomnvasne and freely movable (Fig 73)

Twenty one patients with metastases to the lateral cervical
nodes from papillary tumors of the thyvroid have been followed
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viuble defornnty of the nech  The fact that the number of
tumors has incrersed from three to twenty or more suggests
metnstasis but could be miterpreted as the progressive appear
ance of multiple independent tumors of 1 onigin

One of the three patients who died of careinoma developed a
massnve focal recurrenee fifteen vears after the orsginal thy
rorlectomy  Aswoctated with the recurrence was a single fateral
cervicd) podule grossly and histofogically tdenticl to the

kg "3 Appearance of thyrod caccirarua and fateral cervical metastases
twenty-one years after the lateral nodules were proved by biopey to be
papillary carcinoma of the thyroid  Patient has received no irvadiation or
aurgical trestatent 1o the mterim

tumors that 1n the past we have called Jateral aberrant thyrods
There was present i this ease the nich pedicle of blood 1 essels
50 charactensuc of the lateral aberrant thyroids and so different
from the blood supply of other types of metastases m Iymph
nodes  Yet ] Iy identical to

.
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out both cervical regions  One patient died after operatiol
(Fig 1) The remaiming fourtcen patients are alnve and wel
with no evidence of local recurrence or distant metastasis

The three patients who died as a result of recurrence o
metastasts of the tumor died eighteen years fifteen years and
mne years respectively after their onginal operations  Simt
Ir cases have been reported by others and hence we must con

}

i
i
s
l
Fig 72 Large recurrent papilliry carcmoma of the thyrad  Complete

surgical removal impossible  Did not respond o x ray treatment  Death
from carcioma oceurred mineteen years after first operation

clude that 1 dealing with tlus type of cancer five years 13 no
measure of a cure  The thyraid aud lateral corvieal region of
the patient who has persistently refused operation and wradia

tion for twenty years s filled on cach side with nodules ringing
1n size from 1 to 3 em 1 diameter  Although the tumors are
much more numerous than they were at first they fiave never
attamed such a size as to produce symptoms or 2 sigmficant
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rectirrence of the tumor mine vears after the ornal ope rtion

‘The remarhable survival recard of the other piticnts with or
without surmeal removal of the tumors 15 damonstrated an
Table \VI

A prmary tumor has been found i the thyrod glhind inevery
one of sixleen comsecutive cases 1 which I hive cxplored the
thyvroid or removed onc of 1ts lobes  In four caws the tumors
were bilateral but in all others the primary tumors m the thy
roid were single  In three cases the tumor his mfiltrated the
gland more or less dilfusely forming an adenopapillomatous
wfiltration of the affected lobe but 1 no case s there been
more than one distinct tumor nodule 1n a fobx of the thyrod
The fact that in sixteen conscutive cses there have heen mul
tiple laterl cervieal nodules and only one nodule 1n the lobe of
the thyroid would scem an argument azunst the hypothesis
that the tumor 1 the thyroid 15 as some beliese 2 metastasis
from n pnmary mabgmaney e the Iiteral cervieal region
These observations tend to substantiate Pemberton s theory
that most 1f not all of the lateral cervical nodules are metas
tases of a carcinema primary n the thyroid

Agamst this view we have five patients followed from five to
fourteen years after removal of a lateral cervical nodule whe
have never de eloped any palpable tumor in the thyrmd  That
ths does not rule out the presence of a pnimary tumor 1o the
thyroid 15 illustrated by an additional case 1n which six years
wtervened betwcen the remoy al of a laternl ceryical nodule and
2 second operation for recurrent lateral cervical nodules Prior
to the serond operation no tumor was palpable 1n the thyroid
yet at the time of the second operation 1 tumor 1 » em 1n diam
eter was found n the lobe of the aflected side  The tumor was
surrounded by dense scar tusue It 13 quite likely that many
of the primary tumors in the thyrod de not enlarge sigmh
cantly over a period of years and escipe detection unless they
re searched for Yet these same tumors m1y as i this case
continue to gve mse to actively growing metastases while the
primary tumor fuls to enlarge

Even a partinl lobectomy does not rufe out the presence of a
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that scen n the thyroid and lateral cervical rugion was later
found 1 the axilly It 1s inconcenable that axilliry thyrod
tissue could be of congemtal ongin  The patient died four ind
one half years after the second operation and over mmneteen
years after remo 1l of the orimal papillary tumor

The second patient was rcoperated upon for a local recur
rence of the thyroid tumor nine years after the original opera
tion and agamn a single lateral cervical nodule grossly and

Fig "4 Papillary carcinoma of the thyroid with large fived ceryical meta<
tases on each side and with metastases 1o the medigstinum

histologically similar to those described as lateral aberrant
thyroids was found  Six years later (fifteen ycars after the
ongmnal carctnoma of the thyrowd was removed) this patrent
died apparently with cercbral metastasis although 2 post
mortem ex1mnation was not done

The third patient developed A large carcinoma of the thy
roid winch appearcd a few months alter a lateral cersscal nodule

was removed In spite of x ray therapy she died with local
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262 PRACTICAL ASPECTS OF THYROID DISEASE

small pnmary tumor I have recently removed a papillary
carcmomn of the thyrod and 1 number of lateral cervical
nodules a little over a year after a  thyrodectomn  had been
performed At the time of the first operition nerther the
surgeon nor the pathologist was aware of the presence of this
tumor which as 1s s0 often the case Iy on the posteromedtal
aspect of the thvrord an aren avorded by many surgeons On
another oceasion before I was aware of the sigmificance of the
lateral cervical nodules m respect to the thyrord tumor Iex
plored the thyroid of 4 girl with lateral eervieal nodules and
reported 1t normal only to reoperate for recurrent cervical
nodules a year Iater and find that there was indeed 1 tiny nodule
less than 1 em 1n dameter on the posteromedial aspeet of the
thyrod Thus fulure to denonstrate a tumor 1 the thyvrod
t operation or 1n the portion of the glind remoy ed does not by
any means rule out the possibihty that a tumor 1 the postero-
medtal remnants was overloohed

The extreme slowness of growth of certain of the tumors 1n
the thyroid 1s tllustrated by the case of  girl 20 years old whose
thyroid contamed a nodule ¢stimated to be 15 em 1n diameter
Lateral cervical nodules were removed but the thyrowd tumor
was not disturbed  Fifteen vears later more Iateral cervical
nodules and the thyrord wcre removed but after all these
years the tumor i the thyroid was only 2cm 1 diameter  The
fact that no tumor appears 1n the thyroid even ten or fifteen
years after removal of lateral cervical nodules does not prove
that there 15 no primary tumor in the thvrord It mens only
that the tumor 1n the thyroid 1s small hes deep on the postertor
surface of the glaind and either 1s growing very slowly or its
growth 1s prevented by calcification and searring

In every one of the sixteen patients whose thyrod glnds I
hve explored I have found 2 tumor i one or both lobes of the
thyrod The fact that 1n five cases tumors were found n both
lobes of the thyroid suggests thit the thyrod tumors originite
m some congemtal rest or anomaly of development The
youth of the patients (s had doy eloped 1ateral cervical nodules
by the age of 20) also suggests a congemital onigin (Fi,, 75) as
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does the Instolo, i appearnnce of some of the cervical nodules
Yet m othior Cses the Istesal cervien] nodales are clowy metas
t1ses o Jymph nodes ond 1t 13 reromable 10 assume that most
1 ot alt af the Tatert ecnvacal nodules are metastases from the
thyroud

RNegardiess of the onmn of these tumors ot of thur dhsfiey
ton 1 respect to mahignancy therr trevtiment should be surgic ot
exeron It 1s sadeed a stenge type of eancer that can b con

Fi, 7o Cirta ed © with papillary carcisoma of the thyrord and ses eral
metastases in the latersl cervical region  Alive and well exght years after
operation

trolled for fifteen or twenly years by local excision of the
pomary temer and ndividual removal of fitcen or twenty or
more metastitic nodules It 1 alsd a curous type of maby
miney which withovt any form of rentment grows so stowh
that m over twenty yeus the nodules have not enlarged appre-
tiably and have merely become more numerons It 1s atmost
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small pnmary tumor I have recently removed 2 papillary
caremomn of the thyroid and a number of lateral cervical
nodules 1 little over a vear after 1 thyrodectomy had been
performed At the time of the first operntion neither the
surgeon nor the pathologist was aware of the presenee of this
tumor which as 1s so often the case lay on the posteromedial
aspeet of the thyroid an area 1vorded by many surgeons On
another oceasion before I was aware of the sygmficance of the
lateral cervical nodules 1n respect to the thyrod tumor I ex
plored the thyroid of a girl with lateral cervical nodules and
reported 1t normal only to reoperate for recurrent cervical
nodules 2 year later and find that there was indeed 1 tiny nodule
less than 1 em 1n chameter on the posteromedial aspect of the
thyrod  Thus farlure to demonstrate 2 tumor n the thyrod
at operation or in the portton of the gland removed does not by
any means rule out the possibility that a tumor 1n the postero-
medral remnants was oy erlooked

The extreme slowness of growth of certan of the tumors m
the thyroid 1s illustrated by the ease of 1 gul 20 years old whose
thyrod contamed a nodule estimated to be 15 em mn diameter
Lateral cervical nodules were removed but the thyrod tumor
was not disturbed Fifteen years Iater more Jateral cervienl
nodules and the thvroid were removed but after all these
years the tumor m the thyrord was only 2em indimeter  The
fact that no tumor appears m the thyroid even ten or fifteen
years after removal of lateral cervical nodules does not prove
that there 1s no primary tumor in the thyrod It means only
that the tumor i the thyroid 1s small hes decp on the posterior
surface of the gland and either 1s growing very slowh or its
sron th 15 prexented by caleification and scarning

In every one of the sixteen patients whose thyroid glnds I
have explored T have found a tumor 1n one or both lobes of the
thyroid The fact that in five cases tumors were found 1n both
obes of the thyrowd suggests that the thyrod tumors oniginate
n some congemtal rest or anomaly of duvelopment The
youth of the patients (six had des eloped Iateral cervical nodules
by the age of 20) also suggests a congemitl ongin (Fig 75) s
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overlooked nodules  In scveral instances the recurrence was
contralateral or mediastinil and n one at was m the thyro-
glossal tract  In only one ease was the recurrence m the field
of the first operation and only 1n this case would a block dis-
section of the neck hwe eradicated the tumor any more com
pletely than the mere removal of the nodules

In most of the patients the recurrences were first noticed
within a fuw months of the first operation and most of these
patients were operated upon promptly and have remuned well
from five to ten vears  In two instances the recurrences were
noted early but operition was deferted for four or five years
as the result of the war  The nodules enlarged slowly and no
more developed suggesting that of the source of the trouble tn
the thvroid 1s eradicated the tendency for additional lateral
cervical nodules to develop 13 controlled

Cases Hlusiraling Slowness of Growth Case 1 A patient was seen 10
19 > complamming of lumps in the neck of six years duration first noticed
attheareof 16 Several large soft glands were palpable 1n the left lateral
cervical reqon A diagnosis of tuberculous ademtis was made Three
x-ray treatments (tao with 30 per cent erythema dose and one with 20
per cent) were ghven without benefit A biopsy was reported as revealing
metastasts of a papHary carcnoma of the thyroid or an aberrant papillary
adenoma of the thyroid The patient refused further treatment In
1939 fourteen yearslater the patient had a hard tumor 25 cm 10 diameter
in the left lobe of the thyroid a hard tumor 2 cm 1n diameter in the midhine
above the isthmus as well as a tiny hard nodule in the nieht Jobe of the
thyroid and numerous lateral cervical nodules beneath the sternomastord
oneach side  None of these nodules was large enou,h to be visible except
the one above the isthmus  In 1916 twenly-one years afler biopsy and
ficenty seten vea s after the nodules had first been noticed the patient twriles
that she has no symptoms referable fo the tumors and has only one small
tumor 1 the front of her throal

2 A woman aved 21 first noted glands 1in the nght side of her
neck a year before entry There was a large round fluctuant cystic mass
6 cm 1n dwameter at the base of the neck on the night under the sterno-
mastord  There was a firm nodule 15 cm 10 diameter i the superior
pole of the ri_ht lobe of the thyroid and two firm round masses 2 cm in
diameter under the sternomastoid on the ni ht A diagoosis of tubercu
lous adenitis or branchial cyst was made Eleven light x ray treatments
were g1 en without improvement Four of the lateral cervical masses
were removed and the patholog: t reported multiple cervacal papilliferous
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as 1f these tumors were metastasizing congemtal rests having
httle or no energy of growth et m other cases the tumors
enlrge fairly rapidly and sometunes attain considerable size
When the primary tumor of the thyroid rather than the lateral
cervical nodules 1s noticed first the grow th appears to be greater
Three of the four patients who eventually died as a result of
tumor dexeloped a bulky tumor of the thyrord as the minl
symptom There were only two other patients in the entire
group whose thyroid tumors were noticed before the Jateral
cervicl nodules  The patients whose inutial symptoms arc
referable to bulky tumors of the thyroid and in whom Interal
cervical nodules are late developments should perhaps be placed
in a dilferent category from those 1 whom the Interal cervical
nodules are the imtial and most striking mmfestations of the
discase

Complete removal of the tumors imvolving the posteromedial
aspeet of the thyroid and of the metastatic nodules nlong the
trachea and the course of the recurrent nerve 1s often very
difficult  The scarring and calaficatron of the tumors m this
locttion render them adherent and myy make t difficult to
dentify 1solate and preserve the recurrcut nerve  Often b is
necessary to 1solate and dissect out the entire cervical portion
of the nerve Even when 1t 1s adherent to the tumor 1t may be
possible to separate it from the mass without either lewving
tumor tissue or damaing the nerve  When the chotee hes
between sacnfice of the nerve and removal of all tumor the
nerve should be sacnficed

Most of the patients 1n tins senes have had more than one
operation and some have had three  All of the patients who
have had three operations were operated upon early in our ex
perience before we were aware of the fact that a tumor 13
usually if not always present in the thyrod  Metastasis con
tued to occur from the thyroid tumors until they were re
moved

Even after the importance of the thyroid tumer was recog
nized many of the patients with fifteen or more lateral cervical
nodules required a second operation for removal of one or more
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overlooked nodules  In several mnstances the recurrence was
contralateral or mediastinal and 1n one it was n the thyre-
glossal tract  In only one cse was the recurrence 1n the field
of the first operation and only 1n this case would a bloch dis
section of the neck have cradicated the tumor anv more com
pletely than the mere removal of the nodules

In most of the patients the recurrences were first noticed
within a few months of the first operation and most of these
patients were operated upon promptly and hve remaned well
from five to ten years  In two mstances the ricurrences were
noted early but operation was deferred for four or five yeurs
as the result of the war  The nodules enlarged slowly and no
more developed suggesting that af the source of the trouble
the thyroid 1s erndicated the tendency for additional lateral
cervicnl nodules to develop s controlled

Cases Iflustraling Slowness of Growth Case 1 A patient was seen 1n
192> complaing of Jumps in the neck of six years duration first noticed
at the ace of 16 Several large soft glands were palpable 1n the left lateral
cervical region A diagnoms of tuberculous adembis was made Three
x ray treatments (two with 30 per cent erythuma dose and one with 20
per cent) were ghven without benefit A biopsy was reported as revealing
metastaus of a papillary carcnoma of the thyreid or an aberrant papillery
adenoma af the thyrod The patient refused further treatment Io
1939 fourtecn years later the patient had a hard tumor 2 5 cm 10 diameter
in the left lobe of the thyroid & hard tumor 2 em 1n dismeter in the midhine
above the 1sthmus as well as a tiny hard podule 1n the right lobe of the
thyroid and numerous lateral cervical nodules beneath the sternomastoid
on eachside  None of these nodules was large enough to be visthle except
the one above the isthmus 10 1946 tuenly-one years after biopsy and
twenly sever. years afler the nodules had first been noliced the patient writes
that she has no symploms referatle fo the tumors and has only one small
tumor i the front of her throal

Case2 A woman sged 71 first noted glands 1n the ri ht side of her
n ck & year before entry ‘There was a large round fluctuant cystic mass
6 cm n diameter at th base of the neck on the right under the sterno-
mastord  There was a firm nodule 15 e m diameter 1n the superior
pole of the right lobe of the thyreid and two firm round masses 2 cm
diameter under the sternomastoid on the right A diagnosis of tubercu
fous ademtis or branchial cyst was made Eleven hight x ray treatments
were given without wnprovement  Four of the lateral cerviesl masses
were removed and the pathologst reported multiple cervical papliferous
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cysts of the lateral aberrant thyrord The thyroid was not explored The
patient returned fourteen years after operation and more than sixteen
years from the time the tumor was first noticed  She had no symptoms
referable to the cervical tumors but examnation revealed a hard nodule
2 cm 1 diameter at the right lobe of the thyroid and bilateral cervical
nodules  [he left lobe of the thyroid seemed normal

At operation there was a partly caletfied papillary carcinoma of the i bt
lobe of the thyroid gland 3 em 1n diameter and g simlar tumor 1 cm 10
diameter 1o the left lobe There were erght lateral cervical nodules some
present on each side 1n the neighborhood of the thyroid as well as postenor
to the carotid sheath and 1n the superior mediastinum  Comalescence
was uneventful and three months later there was no evidence of recurrence
[his case 15 interesting because 1t shows how lony, these tumors can be
present i the thyroid without enlarging bly or causing symptoms
other than those referable to the lateral cerical metastases It ol 010d!
cates that as was the case 1n the left lobe a tumor may be pre ent without
bemng palpable prior to operation

Cases Shouing Thal Melastatic Nodules May Continue To Derelop unft!
the Primary Tumor in the Thyroud Is Remored Cael A mirl aged 18
had noticed lumps 1n the right lateral cervical region for three years  Later
sumilar lumps developed on the left side and enlarged steadily A biopsy
of one of the lumps was reported as metastatic adenocarctnoma Twenty
one x rav treatments with a total of 4000 r units were given ond the
nodules decreased shghtly in size for a few weeks and then Legan to enlarge
again  Exammation revealed nodules 3 em 1n dwmeter beneath the
oternomastord on each side bt no abnormality of the thyroid was noted
Ihrough a thyrodectomy mcision Dr George Crle Sr removed five
cystic nodules from the region of the carotid sheath on each side  One of
the tumors was removed from the mediastmum at the level of the acch of
the aorta The thyrod was evammned and reported as normal  The
pathologist reported the tumors as multiple bemgn intracystic paprllomas
of lateral aberrant thyroid origin

Six months later the patient noticed a recurrent tumor m the right lateral
cervical region  Examinatton showed seyeral small firm nodules behmnd
the loner part of the sternomastod on the right and an entargement of the
Jeft lobe of the thyrord At operation a tumor 3 cm i diameter was 7e
moved from the regron of the carotid sheath on the nght  The left Jobe
of the thyroid contaming a tumor 1 cm m diameter alo way remoyed
The right lobe of the thyrotd was examned and found to be normal  The
pathologist reported a small Tocaltzed papillary adenomatous grow thin the
feft lobe of the thyrod It was thought that this tumor and the lateral
cervical nodule which was of similar histalogy were both bemgn

‘The patient remamed well for three years and then devdlop d a small
firm nodule 1n the nieht lobe of the thyroid 1 cm n hameter At opera
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tion the right lobe of the thyroid contmining a small tumor was removed
and nune separate nodules were remaved from the lateral cervical region
anl superior mediastinum  The patholom t sgam reported papillary
ad nomas of the thyroid an 1 of lateral al ~rrant thyroud cngm

1t 13 over six years since the last operation ani the patient has had no
further tecurrences It wes not until the two primary tumors in the
thyrod were resected that the lateral cervical 1 dules stopped forming

Cose 2 A woman aged 29 had developed & lump in the nght side of
h r neck five years buforc entry  In 1932 aberrant thyroid tissue ha 1 been
removed from the mght s 1o of her neck at the Boyal Infirmary Fdieburgh
Scotland  Shortly after operation the lump reappeared It was agam
removed in 1936

Examination showed a nodule 25 em 1n diameter beneath the 1wer
part of the sternoma toid on the nght  The thyroi ! was normal

In 1937 Dr George Crile St remove i e nodule from the regon of the
carotid sheath low on tte nght 1t was reported as a cystic popillary
adenoma of lateral alw rrant thyroid

A month later anothcr tumor was noticed in the same location and five
months later thre papillary adenomas were remoned from the same region
A month later there were no masses palpable 1n the lateral cervical region
tuta tiny nodu! could be filt in the thyroid gland  The patient returned
to Englaud but her 51 ter inform u that the patient has had several more
nodules remose | from her n-ck It 1 now fifteen vears 1nce the onset
T do not doubt that she will continue to form nodules until the primary
tumor 1 the thyroid 1s removed

The following ctses 1n which there were twenty or more lateral
cervical nodules 1llustrate the excellent prognosis (at least for
the first five or ten years) which may follow sur,ical removal
of the primary tumor 1n the thyroid and lateral cervieal nodules
regardless of therr number and distribution

Case § A boy was first seen at the ace of 10 at which tune he had a
soft dilfus enlargement of the thyrord which was treated as an adolescent
gotter by admm tration of 10dine  The thyrod was examined repeatedly
for the next nine years and no abnormality of the thyroid other than a
shight diffuse enlargement of the entire gland was noted

At the age of 19 he deeloped nodul s 1n both lateral cervical regions
from th an,le of the yaw to the (lavicle and a hard nodule the size of a pea
wm the ri ht Iob of the thyroid A dia nosis of carcinoma of the thyrowd
with m tasta 13 was made and throuch anteror sternomastoid 1mensions

of the neck were perfc d without removal of either jogular
vem or sternoma toid muscle There were tumors 1 both lobes of the
thyroid  All of the right lobe and almost all of the left lobe were remos ed
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cysts of the lateral aberrant thyroid The thyroid was not explored  The
pattent returned fourteen years after operation and more than sixteen
years from the time the tumor was first noticed  She had no symptoms
referable to the cervical tumors but evamination revealed 2 hard nodule
2 em 1n diameter at the right lobe of the thyroid and Lilateral cervical
nodules  The Icft lobe of the thyroid seemed normal

At operation there was a partly caletfied papllary carctnoma of the i ht
lobe of the thyroid gland 3 cm 1 diameter and a simlar tumor 1 ¢m 10
dameter 1n the left lobe There were eight lateral cervical nodules some
present on each side in the neighborhood of the thyroid s well as posterior
to the carotid sheath and 1n the superior mediastinum  Convalescence
was urieventful and three months Iater there was no evidence of recurrence
[his case 1s wmteresting because 1t shows how long these tumors can be
present 1n the thyroid without enlarming appreciably or causing symptoms
other than those referable to the lateral cervical metastases It al o md1
cates that as was the case in the left lobe a tumor may be present without
being palpable prior to operation

Cases Shoung Thal Mefaslalie Nodules May Continue To Derelop unhil
the Primary Tumor wn the Thyrowd Is Remored Case 1 A girl aged 18
had noticed lumps in the right lateral ceryical region for threc years Later
aimiler lumps developed on the left side and enlargcd steadily A bropsy
of one of the lumps was reported as metastatic adenocarcinoma  Twenty
one x ray treatments with a total of 4000 r units werc given and the
nodules decrea ed shightly m size for a fow wecks and then begon to enlar €
agamn  Famination revealed nodules 3 ¢m in dinmeter beneath the
sternomastord on each side but no abnormahity of the thyroid was noted
Through a thyrordectomy maision Dr George Crile St removed fne
cysttc nodules from the regron of the carotid sheath on cach side  Oae of
the tumors was removed from the mediastinum at the | vel of the arch of
the aorta The thyroid was examued and reported as normal The
pathologist reported the tumors as multiple bemgn intracystic papllomas
of lateral aberrant thyroid origin

Six months later the patient noticed a recurrent tumor i the right lateral
cervical region  Examination howed seversl small firm nodules behind
the lower part of the sternomastoid on the right and an enlargemcnt of the
left lobe of the thyroid At operation a tumor 3 em 1n diam ter was re
moved from the region of the carotid sheath on the right  The left lobe
of the thyroid contarmng a tumor I cm in diameter af o was removed
‘The right lobe of the thyroid was examined and found to te normal ‘The
pathologist reporte 1 a small localized papillary adenomatous growth in the
left lobe of the thyrord It was thought that this tumor and the Jateral
cervical nodule which wa of stmlar histology were both benign

The patient remamed well for three years and then deselcpe d @ small
fiem nodule 1n the right lobe of the thyroid 1 cm in d ameter At opera
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tion 1he night lobe ¢f the thyrond contsming a small tumor was removed
anl e separate nodul s were remaved from the fateral corvical repion
and supnor media tinan The patholcist agan reported papillary
) nomas of the thyro } and of Iateral ahecrant thyeor 1 ongin

It 15 over 51X years since the fast operation and the patient biay had no
further recurrences  Jt was not wntd the tno pramary tumors i the
thyroi wers resected that the lateral ortvical nodul~ toppe { forming

Cose A woman aged 20 hod deselcped 8 Jump sn the nght side of
her anck five years Infarc entry  In 1932 abv tront thyraud tiwue hiad heen
remared from the night s { of fier neck st the Royal Infirmary 1 hinburgh
Scotfanl  Shertly siter operation the Limp retppeared 1t was agun
removed in 1936

T xamnation showed 8 nodule 25 cm in dismeler beneath th Jower
part of the <ienama tor d on the nght  The thyrowd was normal

10 193, Dr Crorge Cnl Se rumosed a nodute from the reg noef the
carotid sheath low on the nght 11 was roperied as 8 oy tie papillary
& fenoma of iteval sherrant thyrod

A month fater another tum  was notic 1 the ame Jocatin and § ¢
months later thece pap il iry a1 nomas were remon ed from the same repion
L month tater there were no masses yafpat t in the fateral cenvieal r gen
but a tiny nodul could be felt in th e thyror i (land  The 1 atient returned
1o Fogland tut? ¢ st rinforms ns that th paticnt has fin § sesorsl mor
aadules removed from her neck 141 now fifteen years mince the on et
1 do not doul t that she will continue 10 Firm nndul™ antil the primery
tum rn the thyramd i remos od

The following eases 1 winch thire were 1nenty or morc htery)
eervieal nodules sltustrate the cxeellent prognous (at It for
the first five or ten years) wlich may follow surgiend romoval
of the prim «ry tumer in the thyrord and Daterat ceryvic o nodules
regardiess of thar number and distnbution

Case 1 A boy was first seen st the e of 10 at why h tume b had &
#oft diffa ¢ entargement of the thyraid Which was trcated as an 8 folescent
gnter by sdmunstration of 1ndine  The thyroid was examined repestcdly
{or the next mine years and no sbnotmality of the thyroid at! r than &

b ht diffase enlargement of the entire gland was poted

At the ag of 19 he developed nodules 1n hoth dateral ¢ ¢ Kol region
from the an Te of the yaw t0 the clavic] and a hard nodule the size of a pes
@ then hiloh of the thyrowd A diagno 1s of carcinnma of the thyroid
with meta tasis was made and through antenr st momastord mes 1ons
dissections of the neck wert e tformed without removal of et} er Jugular
veun or sternomastor] muscle  There were tumors tn both lobes of the
thyroid 4R of the right lobe and almost all of 1f ¢ 1 1t Jobe were remoyed
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Numerous lateral cervical nodules estimated at over twenty on each side
were removed from the region posterior to the thyroid from the superior
mediastinum and from along the entire length of the carotid sheath One
month later two nodules were noted beneath the angle of the jaw on the
night at the upper aspect of the previous operation  These were removed
The pathologist reported papillary carcinoma of both labes of the thyrod

«
,.f‘: .
\x
AY /\'
{
1
o
Fig 76 Distaib of ot a papullary: of the thyre &

The thyroid and all the

Patient 15 alive and well ten years after operation
ctomy

metastatic nodules were removed through a transverse thyroides
naision

with bilateral metastasis to the cervical glands The tisue wad VeI
cellular having some tendency to form glands _papillomatous growtts
and large solid masses of closely packed cells The patient has remained
well and free of recurrence for over six years and x rays of the chest show

no abnormalities
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Three other paticnts with extensive thyvrod and lateral cervi
ol mohement by cvranoma each of whom had twenty five
or more hitera) cervicnl nodules and one of whom had a frank
mahiznancy with ivasion of vans by the tumor arc well from
eght to ten years followng opuration (Figs 76 ©7 78 99)

Fig 77 Gross specimen of papillary carcinoma of the thyrod shown in
Fig 76

It 13 clear that the prognosis in these cases 1s not entirely

d dent exther on the stol of the tumor or

on the extent of the lateral cervical metastasis  The four p1

tients who have died as the result of papillary tumors of the

thyroid wath lateral cervical nodules all had tumors whuch were
18
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ongnally reported as bemgn from a Iustologic standpomnt ard
i three of the four crses metastasis to the lateral cervical region
did not appear for many years It 15 urged that regardless of
the extent of the lateral cervical metistasis and regardless of

Fig 78 Papillary carcinoma of the thyroid and largest of twenty or more
lateral cervical metastases Patient1saln e and well ten years after operation

the apparent malignincy of the leston papillary tumors n the
thyrad lateral cervical region and medinstinum should be
removed surmeally  Since none of the three patients i this
senies who ad adequate x r1y treatment showed either pnmary
regression or permanent control of the tumor xray cinnot
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always be rebied upon to control ths type of Cancer - We bave
reserved s us for thesw eases i which surgery s farled

The outstanding clsaricteristies of pamllary tumors with
Interal eervienl mut wtoss o e smmangzed as {ollons

1 Twentyv-one patients have been followed from five to
twenty-one yeurs or untd thar duath and only three hove died

from cancer one with Joeal recurrence s the thyrowd snd twe
with distant melastasis

£y b/ 200 S ALL 8
Fig "¢ Papillary carcnoma of the thyreid  Photomicrograph of apeny

menshowniaFiz 8 Note that there s very little suggestion of paptiary
arrangement m this tumor

2 The patients who dsed of cancer ned for mne fifteen
2nd nneteen wewrs respectively ofler the ongral thyrodee
tomy

3 One patient who has refuscd alf treatment 19 ving and
well twenty seven years ~fter the appe wance of Ixtersd cervical
nodules and twenty-one yveuws after these nodules were proved
to be papllary tumors of the thyrod

4 In judgmg the results of treatment of papilary carciwomn
of the thyrord the usunl fise yoar priod 1s meanmgless  Twenty
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onginally reported as bemgn from 1 hstologic standpomt and
n three of the four cases metastasis to the Iteral cervical region
thd not appear for many years It s uryed that regardless of
the extent of the lateral cervical metastasts and regardless of

[E g

Fig 78 Papillary carcitoma of the thyroid and largest of twenty or more
lateral cervical metastases  Patientisalive and well ten years after operation

the apparcnt malignaney of the leston papillary tumors i the
thyrod lateral cervienl regon and medinstinum should be
removed surmeally  Since none of the three patients m s
sertes who had adeguate \ ray treatment showed either primary
regression or permanent control of the tumor xray cannot
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the thyrad and the brter] eervient and medinstinnl metnstases
should be exeised

1 aternt Aberrant Thyrouls

10 addition to the teral cervical carcinonns winch are prob
ably wetastases from & prinwy tamor i the thyrad there my
be oceasional mstances of true ltertd aberrant thyrowds 1
hwe not seen such o tumor and am not comianced of 13 evist
ence  The nonpapiilary odenomss which ocewston-dly are found
separate from the thyrod e the Titeral convical regron may
sepresent adenomis which e beca piached off from the
parent Slwd and have attwhed themsches o the faterd
arvieal tissaes  Others may represent true eclopie thyrod
tissue but thise are tare The papdiary tumors found n the
Iateral evrvical repon have oy evpencice savanbly been
assocrited with 2 primry fumer of the same structure w the
thyred

Papuitary Carcinoma of the Thsroid (Non-nretastanizing
Type)

This type of cartinomn appears as a stonly growing tumor
of the thyrmd  Its separction from the gioup with Iateral
cervical metastases 19 of necessity an wwhitriry one and there
ave borderline c1ses which could fit inte either group Dhven
tunlly metastases may occur 1 ths type of tumor bug they are
rare and tend to occur late

1t 13 smpossible to elassily ol pattents in wuther one category
or the other  For extmple I hvve reported a group of twenty
one patients with papiliary tumors of the thyrowd wath cervical
metastases  Three of these eses w renhity belon, i the cate
gory of non metastamzing type Dicause the patients devel
oped 2 buthy and unvasise tumor of the thyrod many years
before the appearonce of the lateral cervical noduks  Since
{ cannot arbitranly withdraw these three cases from the group
with lateral cervical metastases I have reported them agam
under non metastasizing Lype i order W give a true picture
of tlys group These three patients eventually dwed of cares



272 PRACTICAL ASPECTS OF THYROID DISEASE

or more years may be required before one can be sure that the
patient 1s cured

5 In sixteen consecutne cases with papillary tumors of the
laterat cervical region when the thyrord was carefully evanned
2 pnmary tumor 1n the thyrod w 1s found

6 Tt1s thought that the Iateral cervical nodules are probably
metastses from 4 tumor of the thyroid rather than as I pre-
viously beheved primary tumors of congemtal ongin

7 Lateral cervical tumors may continue to form until the
prmany tumor 1 the thyroid 1s removed  Following this no
more Iateral cervieal nodules nppear

8 In the few cases m which x r1y has been grven the results
have been disappornting

9 The results of excsion of the primary tumor wnd the
lateral cervical and mediastinnl metastases have been excellent
Four patients who had twenty or more lateral cervical and
mediastimal nodules are well and free of recurrence from si¥ 1o
ten years after operation

10 The Iateral cervical nodules rarely imvade muscle
blood vessels and block disscction of the nech 1s therefore not
necessary Since most of the patients are young women whose
nechs one would hesitate to mutdate needlessly by a block
dissection 1t 18 an advantage to perform the operation through
a thyroidectomy 1nciston or 1 the more extenstve cases through
an neston parallel to the sternomastod

11 The tumor in the thyrod may be very small and often
1s not palpable before operation  On several occasions 1t was
not found uatil the gland was rotated up out of its bed to ex
pose the posteromedial surface

12 The tumor 1 the thyrowd usually 1> scarred or calaficd
and may not enlarge appreciably over a penod of many years i
spite of the fact that 1t continues to give rise to Interal cervical
metnstases

13 Regardless of the bemgn lustologic appearance of some
of the tumors and regardless of their apparent hopelessness a8
suggested by the extent of metastnsts the primary tumeor 1

3 or
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rence over ten years nfter operation  In two cases the tumor
eventunthy melastasized 10 the remonnt Iymph nodes

TABLF \v 1
2y Casra or | peany Cancrvovs (Yon METASTAREZNG TYee}

Age from 24107 Aserage—i8
Sex 6 male 22 female
Doration Aserage—10 years

(o had recently enlarged)
Size

a Large Hlling neck

b Medum 2 to 3w dameter n

¢ Small tto21n 1 diamet ¢
Consistency

& Yery hurd 1

b Hard t

¢ Firm 3

4 Cystre -

e No Statement 1
Diageosed carcinoma preoperatively 1a
Tumor appsrentdy comp! tely remos ed 16
Treated by x ray or re fnm 1%

& Prumary remression 1

b Failure to rontro! B
Metastass 3

Cervrecal and roediastinal 1

Cervical and axllary

Cervical snd P cered ra 1
Died of earamoma 9

Local recurrence 8
Died other causes without ricurrence

{11 3 ¥ and ? years postop ratuvely}

\hve and Well 1

{10 22 years postoperatsvely

averare—9 years

12 over 5 years)
Cystic sreas growly vinble -
Benign adenotaas present an thyrord -

The progunsia depends almost entirely on » hether or not the
tumor can be removed completely and does not appear to be
carrelated with the nstology of the tumor  Tumors which were
reported 15 hertgn have recurred after 1ncomplete removal and
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;mnm ten fifteen and nimetecn years after the origmal opera
for

When a mddb. a.ed patient develops 1 bulky papiilary cares
nom of the thyroid without lateral cervieal metastases 1t 18
unhhely that metastasis will take place  If 1t should occur
1t would probably be only after many years and then only to
the regional nodes  The great danger i these cases is loco
recurrence of the tumor (Fig 80)

e

%

-

Fig 80 Papillary caranoma of the thyroid non metastasizing type A
bulky tumor 15 present 1 the thyroid  These tumors tend to occut 1 pa
tients beyond mid Life

Prognosts  If the tumor can be removed to the satisfaction
of the surgeon the outlooh 15 excellent In sixteen cases in
which the tumor was apparently completely remoyved there was
only one recurrence In twelve cases in which the operation
was admittedly incomplete there were ten recurrences eight
fatal and two in which the patients are stil hving with recur
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ntenstve rountgen therapy  If the tumors tahe up radionctive
odine the admunstration of 1™ 13 the preferred treatment
dne patient treated by tlns means his shown some regression
n the size of the tumor

hbliographs

| Crle G Jr 1apillary carcinota of thyroid an 1 atcral ceryical regton
so callel lateral aberrant thyroid  Surg Gynec % Obst 8o
“a7-"66 (Dec ) 1947

> Crilv G Jr Tumors of lateral aberrant thyrod ongin J A M A
113 1091-1097 (Sept 16} 1939

3 hing W L. M and Jemberton I deJ So called latural aberrant
thyroid tumors  Surg Gynec % Olst 72 991-1001 (May) 1910

t Lahey F I anl Ticarra B J Lateral aberrant thyroid  Surg
Gynee & Obst 8 0 -711 (June) 1916

o
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have caused death whereas unmistakable papillary careinomas
if completely removed usually are cured It 1s questionable
whether any papillary tumor of the thyrotd 1f it be of sigmift
cant size should be classified 2s benign regardless of its histo-
logic appearance The timy papillary adenomns that are occa
sionally discovered as incidental findings can be considered
benign af they are perfectly encapsulated and show no evidence
of invasion of capsule or blood vessels

Surgieal Removal The bulky 1nvasive tumor of the thyroid
may be difficult to remove Nevertheless a tumor which at
first seems to be moperable and which 1f more malignant would
be hopelessly 1ncurable often can be remoyed completely and
the patient cured

The extensive fibrosis that sometimes surrounds these tumors
simulates ivasion  Despite these difficulties 1 clean sharp
dissection may enable the surgeon to remove all of the tumor
and effect a cure

Irradiation Therapy Irradiation exther by interstitial radium
or roentgen therapy has not often cffected a marhed primary
regression or even controlled the growth of these tumors
Sometimes the papillary tumors grow very slowly 2nd if this
18 the case any irradiation that has becn given may be eredited
with retarding therr growth Although I have seen one cas¢
m which x ray produced a dramatic primary regresston followed
by control for ten years and although I do not doubt that 1n
some atish: Y reg have been o d the

ref 1n the 1 e to the rad wity of

papillary tumors of the thyroid may be based to some extent
on the natural slowness of growth of this type of tumor For
example two patients are living and well over ten years after
mcomplete removal of papillary carcinomas Both have small
symptomless recurrences One recerved roentgen therapy the
other did not Had x ray been given to both the x ray mght
have been credited with the longevity of both patients

When confronted with a massne mnyvasive papiliary tumor
which cannot be excised completely 1t 1s best to remove 15
much as possible 1mplant radon seeds in the rest and give
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NONPAPILLARY CARCINOMA OF THF THYROID

Growth and Dissenination

The nonpapillary earcinomn often anses i an adenomatous
goiter It may be so hughly dilferentiated that it 1s hardly dis
tmgushable from a bemgn adenoma as i the anglo-mvasive
adenomn type (Figs 81 82) 1t may he a frank adenocarcinoma
or it m1y be an undifferentiated carcinoma  Sometimes there
may be papillary areas but f there are also areas of undiffercn
tiated enrainoma or if the tumot tends to nvade blood vessels
1t will behave as a nonpapillary carcinoma and should be classi
fied as such

Nonpapillary carunomas mnvade the capsule of the thyrod
and the surrounding tisues  The tumor tissue exhabits a
strihing fendency to invade venous channels to grow m the
vems and to dissumunate atself to the lungs and bones via the
blood stream Invasion of the vemns by tumor tissue 1s as
Craham has shown an excellent criterion of potential mahg
nancy Any tumor of the thyrord 1n which neoplastic tissue
can be demonstrated within the lumen of the vems 1s poten
tally mabgnint and may alrexdy have metastasized through
the blood stream  Some tumors of this type form grossly visible
tumor thrombi 1n blood vessels and cases have been reported
m which the tumor has extended down the great vemns of the
neck and into the heart (Figs 83 81)

Lymphatic d of

of the
thyrod 1s relatively rare It 1s possnble tlmt the paucity of
[ympkh m the tissue where the

tumor orgmates 18 rc.spomlhle for this failure of the tumor to

metastasize early to lymph nodes When such metastasis does

occur 1t 18 usually 1n cases 1 which the tumor has broken
279
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NONPAPILLARY CARCINOMA OF THEF THYROID

Crowth and Dissenunation

The nonppilary caramom often arises i an adenom itous
zoter 1t my be so Inghfy differentiated that 113 hardiy dis
tingushable from a bemgn adenoma s i the angio-inyasne
adenoma type (Fizs 81 82) 1t may he a frink adenocarcinomn
or 1t mav be an undifferentiated carcinoma  Sometimes there
my be papillary areas but if there are al-o areas of undiffiren
tiated cranom or if the tumor tends 10 1nvade blood vessels
1t will behave as a nonpapillary earcinoma and should be classt
fied as such

Nonpapillary carcmomas mvade the capsule of the thyroid
and the surrounding tissues The tumor tisue exlibits a
stoking tendency to mvade venous channels to grow in the
veins and to dissermnate atsell to the lungs and bones via the
blood stream  Imvasion of the vans by tumor tissue 15 As
Grahiam has shown an excellent criterion of potential malig
nancy  Any tumor of the thyreid 1 which neoplastic tissue
can be demonstrated within the lumen of the vemns 13 poten
tially mahgnant and may alfready have metastasized through
the blood stream - Some tumors of this type form grossiy viable
tumor thrombi 1n blood vessels and cases have been reported
m which the tumor has extended down the great veins of the
nech and into the heart (Figs 83 81Y)

Lymphatic dissermnation of nonpypillary carcinoma of the
thymnd 15 relatively rare It 18 posslble that the pauaty of

haties 1n the d tissue where the

tumor onginates 13 rcsponslhle for ths failure of the tumor to

metastasize early to lymph nodes  When such metastasis does

occur 1t 1s usually 1n cases m which the tumor has broken
219
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througl the capsule to iy e the parenchyma of the thyrod
or the contiguous structures of the nech Vit structures
my be imolved or the tumor may hrve metast wzed through
the blood strerm  For these rensons metasta s to the cersieal
Iymph nodes fron: nonpyllars tumors 1s n 81,0 of curability
and opcrations designed to aure nonpapillary < aratomas by
resection of the cervteal hmphaties are apt to be fulik

AL g

kig 81 Hyperphstic adunoma of the thyrod indt tingus hal ke clnreally

and on gross from a well d nonpapiltiry
(see Fig 82)

In 1 senies of forty nne cases of nonpapillary carcinoma there
were twenty local recurrences of the tumor In four of the
erght cases 1 winch the recurrent tumor was exaised the re-
currence could be demonstrated to be within the yemns of the
neck
Since resection of the venous channels drumng the affected
lobe of the thyroid eradicates the most common site of focl
recurrence both distant metastasis and local recurrence of
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noupapillary ctremomns of the thyrod may be diminished of
the vems into which the tumor so frequently extends are re
sected along with the affected lobe of the thyrod
Diagnoas

thstory  The average age of our patients with nonpapllary
circinom of the thvroid glind was 531 years  The youngest
pitient was 18 years of age and the oldest 7> Suxty-eizht per
cent of the patients were women (Fizs 85 and 86)
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Fig 8> Well differentiated nonpapllary carctnoma of the thyroid indis

unguishat le clinrcally and on gross examination from a hyperplastic aden
oma (see Fie 81)

The most common symptoms of which the paticnts com
planed at entrv were referable to the pressure caused by en
largement of the tumor (82 per cent) but 18 per cent com
plaimed chiefly of systenuc symptoms such as neryousness loss
of waght palptation or fatigue  Hyperthyroidism was sus
pected 1n a few of these ces hut obgectne evidence to sub

stantinte such a diagnosis usully was Iacking  There were no
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wstances 1n this series where the clear cut ehinteal picture of
hyperthyvroidism was assoented with a high bcal metabohe
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Fig 83 Nonpapillary carcinoma growing in a ven

Fig 84 Nonpapillary carcinoma of the thyrord with extension of tumor into
lateral thyroid and nternal yugular vein

rate The average basal met 1bohe rate in thos ewses 1 wich
metabolic studies were made was plus 1 per cent  Although
there 15 no reason why 1 an adenomatous goiter one adenom1
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should not become tovic and another mnahignnt the chmees of
tins oceurning m the same glind are shght  Ttis alo rare for a
tumor of the thvrad to be sufficiently neoplastic to be classified
as a earanoma and at the same time to produce thyroid hor
mone  In the prescnce of frnk Inperthvrodism the diagnosis
of mali.nant tumor of the tharoid must be made with hesstaney

The cnse recently reported by Manncll ef af i which the
metastases of a thytod earanomn produced hyperthyrordism

1

L\,-\ 4

Fig 8, Early nonpapillary of the thyrond 1y differ
entiated (Nelson LoaseLeuf Sur, ry Vel ®  Courtesy Thomas Nelson
and Sons )

and were shown to tahe up radioactive 1odine ndicates that
malignant tumors of the thyroid occastonally mry retam func
tion  On the other hand I have obserycd a case n winch severe
hyperthyroidism was associated with a carcinoma of the thyrod
whose metastases did not take up any radicactsve 1odine

The majonty of the patients 1n this series had noticed an
enlargement of the thyroid gland for a number of years prior to
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the dovdopment of the malgnant tumor  The duration of the
rapud enlireement was 122 months  Pan was a complant of
V1 per cent of the patients

Although it 1 upo wuble to recogmize all ¢aremomas of the
thyrowd bifore opcration Ingh index of suspreron of solitary
nodules and carcful C\nl\nllml of the htory and physical
fmdings by a phystoan who 15 cxpunenced m di < ses of the
thyrod will result i w corrcct dingno 1 or at ot in s preton
of the prosence of most malinancics

Fig 86 Advanced nonpapillary caranoma of the thyroid poorly dif r
entiated  Generalized metastasis through blood stream

Physteal Findings  In 71 per cent of the cascs the tumor w1
desenibed as bun,, hard and mn 22 per cent 1t was fixed to th
deep structure of the nech so that it did not move with degluti
tion The hardness of most carcinomas of the thyroid 18 not
the stony hardaess of a seirchous carcinorna of the breast but
1s a tense rubbery firmness dependent upon the expanston of a
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<oft ramdly FTOWINg tumor within a fone ¢ wpsule The ding
nosis of cancer was made before operation in 5% per eunt of the
rolients  In recent vears the accuraes of dingnosis has Iven
tgher

In 16 per eont preopratine parafysss of one or hoth voea
cords was presunt Sinee the tnerdined of preopeorative P
nsmple poiter 1 wtrandy Jow (03 pxrconty the finding of
Abductor ralysis of one or both yoa) cords s itted with o
Boiter on which 1o preyvious operntion has been pecformied 1
strong presumptiye uditiec that the gonter 1s m wiznant Of
four cases shich a preoperatiye larynzal parilyas way
assoerited with o smple goiter two were Trrge inte vthorac
Menomas one way o retrotrachenl adenomt and the fourth
M8 2 Jarge adenom iy wineh had displaced the teachey It i\
13 horne 10 mind hw xteemddy rare 1t s to find parlysis of o
vocal cord assocrted wath staple gorter wd how equaly rar
frank hyperthyroidism s assocrrted with mishnancy of the
thyrord an Wicorrect chimeal dingnoss of ot oftea can
be avorded

Indieations Jor Radical Operation A lustory of recent en
largement of A preeisting gouter and the finding of a hard
uncalosfied tumor 1y one lobe of the Unrod indieate an exa
ston of the affycted lohe Although cealaification by no mens
rules out the bihty of ¢ - ealafied adenomas vicely
enlarge rapudly and the crledfication affords cxplnation
of the hardness which otherw s would mply malignicy

Subacute or chrome thyroidity may be mustaken for mahg
nant tumors but s o rule tenderness of the glnd pamn en
swallonmg the relatively small size of the tumor mss or the

dlllIuse enlargement of one or both lobes will make the diagnoss
clear

Ruedel s struma 10 wlnch anly one fob, may be mvolved in a
bulky Prolferative thyroditis myading the surrounding strue
tures 15 gp exception and may be wmdistinginshable chneally
{from caremoma  Qther types of thyraidirs tend to myalve
both Iohes diffusely and do not form distinet tumor masses

he tissue 1 thyroiditis 15 hard and avascular as compared to

1
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the friable vavulir tissud of o caremonny 1t s far safer
view of the Topeless proanioss of uicompletddy ramosed eancer
to treat asuspected tumor s md.nant and 1o ramove it com
platedy

Indicalions of Incurabilily ¥ xtensive hihiternd unvolvement
of the thyroud by 1 mahignant tumor 1s usually associated wath
mmvasion of conbiguous structurcs and indicates mcurabihty
Likewist paralvais of onc or bath yocal cords hefore operation

Fiz 87 NonpapiHlary earcinoma of the thyrord with metastases to the lleun
Note huge soft tissue tumor and destruction of lone

shows extracapsulir extension There 1s no case m the Cleve
land Climic series in wihich a permanent cure has been obtamed
when laryn,eal paralysis was present before operation

Pan assocrated with a malignant tumor of the thyrod 1s
hkewnse n unfuvorable prognostic si,n No permanent curts
resulted 1 a group of seven patients who compluned of pam
Pain does not oceur until mvasion of the capsule and cervieal
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plexus has taken plice  Sumilarh fixation of the tumor sig
mfies that extricapsulae extension hias takhen plice and that
the divcase 13 incurable

In the presence of one or more of thes signs or in the presence
of demonsteable metastnses in the lungs or bones a radical
operation s futde (Fig 87) TRountgen therapy or radioactive
ndine must be relied on for pallintion in these patients Tuas
advrable to purform a iopsy to rule out the posibilits of an
atypreal thyroiditis A tracur dose of radisactiv e 1odime should
be given 1o the patient before the opiration so that the tumor s
abilits to take up radionctive 1odme em be Cvaluated

Operative Lechnte

\lthiough 1 radical resection of the affectcd lobe of the thyrod
of the jugulir vein and of the thyroid vewns 15 the tretment of
choice for a nonpapiliary caremomy of the thyred often this
techme 1 rendered impr i tieal exther as 2 result of the extensne
wnfilteation of an incurable tumor or by the Net that the diag
nosts cannot be estiblished with sufficent certanty to warrant
the marc radinl procedure  Whenever po wble 2 radicl
opcration should b performed

Afler the wide trsyerse shin inasion 13 made at the leved
of the encowd cartilage the shan flaps arc dissceted upward and
downward to emble the operator 16 separate the pretrachenl
fasir and muscles 1 the mudhine and exammne the thyrod
This exammation 13 cirned out gently and with care not to
breal. the capsulc of the glaud  If 1t 1s evident that the tumor
18 malignint the skin ncision 15 extended vertically from the
midpoint of the lower flap straight down to the suprasternal
notch (Fig 88) The shin flap ncluding the subeutaneous fat
15 then dissected free of the platysma and the deep cervical
fasern on each mde and 1s retracted  The pretracheal (sterno-
thyrod sternohyord and omohyod) muscles are sepirated n
the mudline from the thyroid cartilage to the suprasternal notch
The muscles and cervical fascia on the side of the tumor are
clamped and divided transy ersely as high as possible so as to
afford adequate cxposure of the superior pole At this level
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the sternomastord 13 well lateral to the tumor and need not be
divided

The muscles and the cervieal fasan are agun clhmped and
divided transsersely Just above the mscrtion of the muscles into
the sternum (F1. 89)  \ earcful attempt 15 then made to
scparate the museles from the underlying eapsule of the thyrod
and if they are not adherent thoy are ddevated ke 1 teap door
and retrcted hiterally to expose the thyrod and the earotd

@
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Fi, 88 High transverse incision for carcamoma of thyrod (Vertical
mcision 1s added when diag: an are d by explora
tion)} (Courtesy of Surgery Gynecology and Obstetrics )

sheath (Fig 90) If the muscles arc adherent to the capsule
of the thyroid and their separation from the thyrod would
entail rish of cuttmg into tumor tissue 1t 1s better not to attempt
thus separation but to connect the lateral ends of the two trans
verse incisions by a vertical mcision evpose the jugular vemn
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by this means and resect the overlving muscles along with the
lobe of the thyroid

Before any further mampalation of the tumor 1s attempted
the internal yugular e should be 1solited doubly ligated and
severed low 1n the nech and agam ligated and severed as high as
possthle—alatys well aborve the pownt of entey of the [ateral
thyrowd semn (Fig 91) The inferior thyroid vemns Iihewise
should be ligated ~nd sey ered ns far as possible from the tumor

"‘Svemon 721 mhya?"' )
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Fie 89 Muscl s are divided transyersely high in neck and agan st base
of neck to afford wide exposure The muscles may be removed with the
tumor or reflected laterally depending on whether or not they are adh rent
to the tumor

The 1ternal jugular vein and the laternd thyroid vems are then
dissected ont and are resected along with the entire aflected
lobe of the thyroid In the course of the lobectomy no at
tempt should be made to preserve the recurrent larynyeal nerve
if 1t 1s ;volved by tumor  Such attempts result only m un
necessary manipulation with attendant hability to dissemina
tion of the tumor The shght hoarseness that results from
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pralysis of one voel cord 13 a neghgible considcration 1s com
pred with the possibility of rocurrence of the tumor

The artennd blood supply of the thyrod should be hgited
before the glhind 1s dissected off the trachea  The supertor and
wferior thyrond arteres are 1solited climped nd divded well
away from the gland n order to 1vond mampuiation of the
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Fig 90 The jugular vein and the tetbutary vems dramming the thyrotd are
exased with the affected lobe of the thyroid

tumor The 1sthmus 1s then divided and the affected lobe 15
dissected free of the trachea  Complete removal of the tumor
18 most readily accomplished by sharp dissection and bv ayording
claraps on the tumor eyven if shight cozing does occur

During the course of the operation the capsule 15 not broken
by the insertion of hemostats or traction clamps  Any destred
rotation of the gland from s bed 1> obtained by mnserting the
finger behind and drawing 1t forward
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At the close of the operation the trachea and the carotid ortery
on the affected side are bare  When there 1s extensive bilateral
mmolyement a condition whuch usunlly occurs only in advanced
and ncurable cases the tumor 1s fived to the trachen nd b
imaded all contiguous structures  Ths type of tumor rareh
can be remosed complitely and 2 ridieal operation 1> not only

————
ht pgular v it trotd s
PO — V:gs‘

Fiu 91 After excasion of the verns and the entire fobe of the thyroid the
trachea is left bare  Often the Tecurrent nerve can be preserved as shown

n ths diagram but if 1t 15 1nolved by the tumor no attempt should be
made o save 1t

datgerous but futile In any cise bilaterdl lLigation of the
imiternal jugular vem should not be attempted at the same
operation

When complete excision cannot, be accomplished 1t 15 still of
value to higate the Jugular van exeise as much of the tamor as
Possible 1mplant radon seeds an the remamng portions  and
treat with Toentgen therpy
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Oftentimes 1n advanced cases operations designed to relieve
respiratory obstruction by decompression of the trachea are
undertahen s a rule such procedures arc of no value because
the obstruction 15 morc apt to bt secondary to actual imasion
of the trachea by the tumor or to compresston at the thoracie
wlet than from prossure from the front  When dysprea has
progressed to the pomnt that death from anoxemta 1 immunent
2 Aracheotomy  performed 1f possible below the tumor s the
treatment of choiee  Roeutgen therapy then can be gven a
tnal - After an adequate urway 1s established radon sceds
mny also be implanted with safcty

Pro_nos1s of Nonpapillary Carcinoma

Fortumtely the two most common types of malignant tumor
of the thyrod the papillary and moderately diffcrentiated
nonpapulliry caremomas carry a relatnvely fayorable prognosts
In most other types such as undifferentinted earemonty squam
ous cell caranoma lymphosarcoma and spindle cell sarcoma
there 1s hitlc or no prospeet of permauent cure

Forty mne patints with nonpapillary earcinoma were selected
for study  In all these cases sufficient trssue for defimte classt
fietion was mvahble the hustories were complete and the
follow up was complete to the time of the patient s death or to
the fourth year after operition  Twenty six per cent of these
patients were alive and apparently free from cancer {rom three
to scventeen years after operation an nverage cneer free
survival peniod of shightly over seven and one-half years

At the end of five yenrs 33 per cent were alive 2 per cent were
aln¢ at the lnst report but had been lost 1n the follow up 2
per rent had died of other causes and apparently were free from
cancer and 61 per cent had died from cancer

At thie end of ten years 68 per cent of the patients were dead
from cancer and at the end of fifteen years 70 per cent were
known to be dead from cancer

It 1s apparent that when a permanent curc 1s not effected the
majonty of patients dic m the first three years A few run 1
prolonged course but eventually die from cancer
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In the majonty of cases in tlus series a course of postoperatine
rocntgen therapy was given and 1n some instances this appeared
1o hold the cancer in chech  On the other hand 1t 1s extremely
difficult to evalunte the efficts of roertgen therapy because of
the great vanability i the natural course of the disease One
patient for cxample who recened no roentgen therapy s
alve and apparently eancer free more than six years after the
onginal operition and more than two years after the exasion
of the second of two local recurrences in the vens of the nech
Had this patient been given roentgen therapy her longevity
mught well have been ascribed to this trentment

Exasion of the vems of the neck was not performed routmely
n these patients and sufficient time had not elapsed to allow
any evaluation of the results of the radical operation  There
were however four patients in whom the internal jugular vem
on the affected side was ligated or ¢«xcised 1t the time of opera
tion  In one of these complete removal of the tumor was
impossible and the patient died w1thin a month as a result of a
local recurrence  The other three pitients 1 each of whom a
section of the yugular vein was exersed all ived more than mne
years  Generalized metastases developed erght years after the
oniginal operation in one patient the second patient died appar
ently free from cancer etght and one half years after operation
and the third 1s cancer free seventeen years after the ongmal
thy roidectomy

Detailed studies of the group of forty mne cases of nonpapil
lary carcmoma indicate that the prognosis 1s more dependent
on the extensiveness of the tumor and on the surgeon s abihity
to exerse 1t completely than on the age of the patient the
duration of the recent enlargement of the goiter the extent of
mucroscopic vasion of blood vessels or the degree of anaplasia
of the tumor as based on histolome grading

Age  Fifty per cent of the patients under 45 years of age
hved three years after operation and 50 per cent of those over
5 hived three years after the operation

Duration of the Enlargement of Goler  If the duration of the
recent enlargement of a preexistent quiescent goiter 1s tahen as
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a me wsure of the duration of the cancer beforc operation 1t 18
found that the curalnlsty rate was higher an patients in whom the
duration of the enlargement was the fongest  Thirty-one per
cent of the stvtecn patients who had first noticed enlargement of
a preexsting goter or wha had first noticed a gotter less thwn
four months beforc entry were alive at the end of three years
ns compared to 55 per cent of the patients who lind noticed
enlugement of the gater for more than four months [ts
possible that the imvasive and meurable tumors g e svmptoms
culicr as a result of extension to contiguous structures and
hence ampel the patient to seck ad enrhier than do the nomma
sive vanelies

Imasion of Blood Vessels 1t was found that o> per cent of
the ptients 1n whom microscopic exmination showed extensne
imvasion of the blood vessels by tumor tissue were alne at the
cud of two years as compared with {0 per cent 1 whont lesser
degrees of blood vessel mavasion were demonstrable mcro-
scopically It 1s possible that the rapudly growing imasive
and anaplastic fumors destroy the capsule and ifs vessels so
rapidly that the blood vessel myasion 1s not easy to dem
onstratc whereas the more slowly growing malignancies tend
to grow 1n the lumen of vems without destroying thur w alls

W hen tumor thrombosis of veins ws visible on gross examina
tion the prognoss was found to be somewlat worse than when
gross evidence of blood 1essel myvaston could not be detected
Cross mysion of the blood vessels 1s often associated with
extension of the tumor thrombi mto the vems of the neck 1
condition which 1s mcurible anless these veins are re-ected
with the tumor

Anaplasia In general the progposis of malignant tumers
of the thyrod correlates well with the degree of anaplisiz wiich
1s present  Few of the patients with undnﬂ'crenll'ltcd carel
nomas Inve longer than ope year whereas the majam) of the
patients with bwhly daffe d
lne for several years or are permancmly cured Thoae with
moderately differentiated adenocarcinomas stand betw cen these
extremes (Table XIII)
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Compleleness of Exciston of the Tumor  T'he most reliable
index of prognosis was the completeness or the incompleteness
of the excision of the tumor W hen the tumor was apparently
complelely exaised 76 pur cunt of the patients were alive at the
end of three years whereas only 12 5 per cent of those 1 whom
the excision was apparently incomplete were alive at the end
of ths period The outlooh for the patient i whom the
disease 15 1 a sufliciently early stage that the tumor ean be
exessed to the satisfaction of the surgeon 13 thercfore six times
25 good as that of the pitint :n whom complete excision of the
tumor 1> rendured mpossible by its extensiveness or imvasne
ness

TABIT \VIID
Netationsmp oF CowpLetevess oF | xcrvioy 1o Sumsivarn
AFTFR OPFRATION

Lived 3 years after | Died 1ws than 3 years

operation after operation
Incompl te exct 1on 3 21
Complete excision 19 6

The impression of the surgeon as to whether or not he 1s able
to remove the entire tumor 13 the most valuable single criterion
for deternuning the prognosis i patients with nonpapillary
caranomas of the thyrowd

Lahey s experience with malignancy of the thyrod usiog 2
different classification 1s detauled 1n the following table

TABLE \I%
Cancmvowa oF THE TuyYRoo
F1ve YEARS Survivat Rate 231 Casrs

Per Cent
Adenoma with blood ves ul invasion "
Papillary cystadenoma malignant 62
Papillary adenocarcnoma bt
Alveolar adeaocaremoma b4
Small cell carcmoma 2
Guant cell carcinoma L
Fibrosarcoma 3

pm—

/
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Treatment of Carcinema of the Thyroid wath Radioactive
Todine

Most ¢areinomas of the thvroid do not produce hyperthy
rowhism and do not take up ridioactive 1odine  Occasionally
howerer carcinomas of the thyrowd and their me tastases produce
true hyperthyvroidism and tahe up and store radioactive 1odime
cxactly like a tovic goiter  Such a case has been reported by
Seidlin Marmell and Oshry A similar case has been re
ported by Keston Ball Frantz and Pumer Leiter ef al
reported two enses of adenocarcinomn of the thyroid with func
tronung metastases and showed that the effeet of thuracil on
the busal metabohic rate phsma cholesterol protein bound
blood sodine and excretion of radioactive 1odme wis similar
m these patients to the respomses already deseribed n the
Iterature tn ordinary thyrotovicosis

Seidlin ef al report the results of a three year study of the
therapeutic effects of radioetive rodme i & case of mctastatic
carcinomn of the thyroid m »luch all demonstrable metastases
were shown to pick up the radioactive todine  The bulk of
these metastases was estimated at 300 cc  Mixtures of two
wotopes I¥ and I were used  Over 2 pentod of three years
nearly 2193 mc were gnen making an equnvalent r dose of
10 000 to each of the metastatic tumors

Tollowing treatment with radiactive wdine the basal meta
bolic rate fell from plus 40 to nmnus 27 The « my appearance
of the metastases improved and the symptoms disappeared
There were no significant changes in the blood and no apparent
damage to other organs  After this therapy there was still
some uptake of radioactiy e iodine by the tumor and the patient
15 sl undergom,, treatment

Hare has stated that 6000 r given by x ray 1s mneffective 1n
controlling the growth of this type of tumor The gammn ray
dose by 1nterstinial radon necessary to treat tlus type of tumor
successfully 1s given by Hare as 20 000 r a value well beyond the
reach of external radiation Since 1 me of eight-day 1odine
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destroyed per gram of tissue gives approumately 130 equevalent
r to actueve o dosage equinalent to 20000 ¢ at Jevst 133 me
must be concentrted i cach gram of carcinomt  Although
thearetically a tumor werghung 180 gm requires onhy 10 me to
be fived w the tumor the actotl amount th-t it 1s necessary to
feed ta the paticat mny be seveend tuties the theoretical require
ment hecause of loss of 1odine by exeretian and by disposition
1 other tissues especrally if normnl thyrod tissue ss still present

Scadlim reporss that four patients with metsstatic exronomn
of the thvroid  wathout cimeal hypertiyrordisn have shown
selectne localization and two of these are now under treatment
He does not bielreve that 1t 1s possible as yet to state wineh of the
watoges 13 the most effective

Thas experience with radionetne wdioe 10 the trevtment of
careinoma of the thyroid gives bope for the pataents with well
Sfferentinted metnstaiie tomors that are eapably of 1aking up
and storing wdime Unfortunately only a small percentage of
all caramomns of the thyrord hve tius abnlity  Nevertheless
1l patients mith wmopcrable earcsnomas of the thy rowd should be
fested for the alnlity of the tumors to take up iodwe A Gerger
counter held over a metastass a fen hours after a tracer dose
of 500 we of radwactine 1odine has heen given will provide
the necessary information or a biopsy can be tahen of the tumer
after radioactive todime has been gssen and thns can be tested
with a counter or by pliemg it on n unexposed film  The
presenice of normal thyrowd ussue mvahdates the results of
Gerger counter studtes made on the primary tumor  So far I
ham found only one carcinoma of the thyrord that takes up

wdine a collod papilfiary carcmomn

with pulmoniry metastases  In this ense hyperthyrodisee
Was not present

There 18 evidence indicating that removat of all of the normal
thyroid or destraying it with ridiomodime wilt 1a some cases
stimulate the metastatic fumor to tahe over the function of the
thyrod (Rawson) A tral of this method would be worth
while w differentiated evreinomas which do not take up 1dme
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It 15 also possible that the admumstration of one of the ant:
thryrond drugs might modify the behavior of a well differentiated
collod forming metastasis in respect to its ability to take up
rachonctive 1odme  Rawson first inctinated the thyvroud gland
by thyroidectomy or treatment with sacioactive wdine  The
ptient was then given a course of thiouracil sn the hopes that
this therapy would exhiust the stores of colloid m the meta
stases and cwse 2 hvperphisir  After the administrition of

Fig 92 Radio-autograph of mujtimodular gotter showing irregular take up
of radicactive iodme by the thyrord tissue

thiouric was stopped the tumor was shown to tike up much
more radivactine todine than before  These speculations are
teresting but the results have not as yet been eviluated
Certainhy every patient with moperable or metastatic carc
nomma of the thyroid should be studted from the standpomt of
the tumor s abihty to take up radiactnve 1odme and tracer
doses of radioactn e 1odine should be given to patients suspected
of having carcinoma prior to operations so that radio autogeaphs
of the tumor ean be made (Fig 92)



NONPAPILLARY CARCINOMA OF THE THYROID 299
Ribliograply

1 Graham A Malignant tumdry € thyrod epitd el type Ann
Surg 8 30-31 (July) 192

Ilarc H F Radmation treattn nit of carcinoma of thyrad  Am J
Roentgenol 47 421803 (Oct ) 1981

Holt W I. Jr I'xtension of malignant tume rs of thyrowd into great
vemns and night heart J A VM A 107 19.1-1921 (June 9) 1938

Keston A S Balt R P Frantz V h and lalmer W W Storage
of ra hoactive sodind in metastasis from thyroid earcinoma  Seience
95 36" 363 (Apnl 3) 1942

Lahey F H Carcinoma of thyroid  Am J Roentgensl o 169
Yia (Oct ) 1941

Lester L. Serdin 8 M Marnnelh T D and Baumann | J  Adeno-
carcinoma of thyroid with hyp rthyrot hsm and functional meta
stasey studi>s with thiouracil and radio-ydine  J Clin F ndocrinot
6 -17-261 (March) 1916

McClintock J € Khnck ¢ H Jr aniConrad J I Carcinoma of
thyroi1gland  Surg Gynee & Obst 77 150 106 (Feb) 1941

Femberton J dJ and Lovelace ™ R Jr Maliernant lesions of
thyroud glanl 8 Clin North Amenca °f 103 -1062 (Aug ) 1941

Rawson R W efal lending pulhcaton It Am Goster Soc

Sedin 8§ M Marinellt T D and O hry I Radioactive 10 line
therapy effect of of ad of
thyrod J A M A 132 838-847(D c 7} 1916

O

~ E -

o

5o







€ hapter 6

NONFNCAPSULATED SCYIROSING TUMOL O THF
TINROID*

o discussion of malt,nnt tamors of the thyrowd would be
complete withont rference 1o a smnif but mportant group of
tumors whih never uatst recently hna been described ade
qitely They are tiny fumors whose pres nee 1 unsuspected
before operation and winck are found medantally 1 the course
of a thyrodectonty ar more often found onh by the paholog t
ather 2t antopsy of su sufaerlly romored thyrods (Fgs 93
md 99 Sinee they uwattly are noparted ay adonooromomas
and since 1t s not for vome days followin, opurition that tas
Teport 18 made the question of more Tidic il operition or of
wradiation therapy als s wrws 1 most eases further tre 1t
ment 15 unnecessary beerwse they do not tend to recur or
metastasize

One of the best descnphions of these tumors and ther be-
hitvior ts contund in 1 personal commumeation from Dy Alken
Graham roviewing Ins expenence with twenty cases of this
unusuat tumor 1 guate from ths desenption ‘Whether
or not thist lesions whach 1 have dasified s adenocarainoma
not an g m an adeRom? TUPrestnt A prechncerous  tage of
somcthin, shich tends 10 progress to a frankly mabigrant phase
will have 1o be 1 £t open for further observation and expenence
1 feel that there s some evidence that sueh mav be the case
Thesr behavior and ppearance can be summanzed as follows

1 There are no chime A manfestations
2 Ther presence 3ns not been suspected at operition
¢xcept possibly i two cases of the teunty

Called also  Adenocartinoma not ansing 1n an adencma ~Graham or
Prsmary carcinoma of the byperplastic thyrord —Coetsch
20 301
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been srovdy vstic pop Bomatrer prots o stamnsd by blood
prement as freques thy orurs ta e Ue papnllona el
papillary caraanomz o d 51 the Literal sbrrrant begers

“3 Miervempealy . The one thinz that @ st be predicted
= the lnto' e apprarance of (he baons, Geaerally they have
2 planduler strsdure but the ranze of vanations s vers great
Sexpetsmin thes are like mature thyrotd 1n other £ stanoes tha
are Ithe the 3313 of en odenoma. The epathebiun van < from

Fig 92 Low power photorwrosraph of prnenne vzl nd woderoun. tumor
th thvred.
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3 They arc discovered by the pathologist durin,, cvumm
tron of the tissuc ramoyved

1 Cross Pathology  Ihey are usually sitursted mmmeditedy
beneath the capsule of the upper or lower pole alon,, the
hteral horder on the antenior surfce or ocer wnally on the
tracheal surfiee Rardy are they decphy situated 1 the lobe
Their size v aries from o fow millmeters to 15 am m dometer
The smaller ones somctimes sug,st small sears but the Iargar

Fig 93 Non-encapsulated sclerosing tumor of the thyrod The tuwy
whte area seen 1o the outer portions of the split lobe 1s the tumor It re
sembles a small scirrhous carcinoma of the breast
ones ¢an be readily distingumished from scu tissue  They cw
be distingmshed from an ade noma by the fact that they are not
encapsulated and there 15 no clear cut line of demarcation be
tween the leston and the surrounding thyroid  Therr cut sur
face almost exactly duplicated the appetrance of a small adeno
or sarrrhous carcinoma of the brest  In no mst ince have they
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heen growsly cystic papillamatous necratic or staned by blood
pigment as frequently occurs 1 intricystic pipdiomas cystic
papillary carenomas and an the Iaterd aberrant lesions

5 Microscopreally  The one thing that ¢ wnot be predicted
15 the histologie appearance of the lewons  Cencrally they have
a gldular structure but the range of vanttions 1s very great
Sometimes they are ke mature thyroid i other instances they
are like the acm of an adenoma  The epithelum vancs from
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Fig 94 Low power photc nicroera h of non encapsulate { sclerosing tumor
of the thyrod

flat to columnar wsually m a single layer  In some nstances
there are minute spaces with infoldings polypod projections
or even papillomatous growths partially or almost completely
filing the spaces  Cenerally the epithelium v distinetly dif
ferent from that of the surrounding thyroud—whether the 11tter
be colloid ,orter or hypurplwstic goiter  In <ome 1nstances
with o1 withoul the ahove leatutes the epithnl cells may be
arranged 1 soltd cords or small masses hwin, httle or no
tendency to form landultw structures This 13 the nowrest
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approach to what mihit be cnlled lustologic enncer  One
of the most constant fitures 15 the presence of a noteworthy
amount of denst sometimes hyalimzed connective tissue or
sear tissue 1n the center and radiation of thes connectn e tissue
out mto the surrounding thyroid stroma without the iter
vention of amvthing «ven suggestine of a capsule  Degeneratne
changes 1n both the connective ti sue and epithelil elements
are frequenthy observed  but significant mflmmatory reaction
waually 1 not scen Caleareous deposits and blood prgment
granules are not strthin, The eprthehn! eluments of the periph
eral zone the more viable ind potentindlv rwetine or less degene-
rated portions appear to wfiltrate the stroma of the surround
mg thyrod or the overlying capsule  This i .enerally
wterpreted s evidence of malignancy even m cwes where the
Instolo_ie and ¢ tologic eharnetenstics of the epithchum 1re not
consistent with a dingnoss of careinoma I hve never obscrved
filtration beyond the eapsule of the thyrod  Nor have I
ohseryed unequivocal mvasion of Iymphatics or blood vessels
Occasionally there are metaplastic changes in the epitheltum to
sometling suggustive of squamous type but T have not noted
ntercellular bridges or herntimzation  Generally there 1s httle
or no collord even in the more differentiated lesions

6 SofarasIknow not asmgle one of the patients included
1n the List has cver shown any evidence of recurrence or meta
stasis despite the fact that 1n no cise was earcinomn suspec ted
and the operations were performed without resort to unusual
precautions to prevent recurrence or metastasts

7 Whatever may be the pathologic interpretation of thest
lestons the important chmical fact 15 that follow up obseryations
Iimve proved the lesions under discussion to be entirely annocu
ous They do not require cxtensive surgery nor postoperative
srradirtion

8 Classtficalion A satisfactory name to apply to thes
lestons has not been evolved  Carcinoma seems too formu
able Carcmoid nught be ncceptable except for its well hnown
association with argentaffinomas It 15 mevitable that these
Jesions on morphological grounds (local infiltration and atypreal
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eptthelum) wilh be enlled carcmonas by those of timsted expirs
ence with them  That this1s 50 19 indrcated by the many cnses
that hmve been brought to my Attention from vanous parts of
this country all hwang been desinvied as coranoms  and
rmistng the question of further sur.cnd opuratson or siradiabion
¥ hve regulardy advised agamst further trovtment The onhy
conclusion 1 ean armve at 1s that whtever the pathalogie dsng
wouis or the destznation gren to these lesions they shoutd by
segregated 1 a spearal eategory and not weluded amon,, other
types of carciwoma T shall probibly contimue to call them

Adenocaresoma not arsing i adenom?  and consider them
to be chaeally bemgn

\s for references to publscations there 1s very hittle to say
Tise first reference Iy me to these Istons was a1 the mecting of
the Intersiate Post { radurte Medical Assambly of Narth
Amenca (Proccedings 1937)

Oueasionally I have noted ~mong the flust prtions contaned
in artcles derhing weith walignat goter typrenl gross lesions
but except for { oetschs arucle there hns been no mtimation
that these lewions are of 4 particular natwre  They have been
smply mncluded amon, the carcaomas
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DY ROIDITIS*

There are three man and distinel chmieal ty pes of ty okt
{1} subnente {preudotuberculous or gnt eotl) tyrodis (2)
strum hmphomitos (Haslwota s thysosditn) and (3) Tue
dids strunn (woody or haneous thyrowhtis)  There are other
types of thyrowditss that Gither R e vot buen ehwssfied or repre
sent wcomplute o atvpreal forms of the abave  In addon
thymrlits tray comphieate bacteenal o virus wfections and
may be the result of parsitic disese It s not wuthan the
scape of ths chapter 1o ducuss the rive and atypead types of
thyrowditis but rather to di fine more clenrly the recognized typrs
and to discuss their treatment

SBubacute Theroidiis

Subacute thyrorditss 35 1 self limited disewse of unknown
etiology It runs a varible course of wedks or months and
eveniually subsides without treatment and without sigmficant
interference with the funetm of the thyrmd

Tins type of thyrditis has bren yamously named tubercatous
paeudotubemu!ou% or g\am. cell thyrmdis becavse of the
dotubercles with gaant cells  Tu
berele hacdh canaot be demonstrated m the festons and the
ctoloyy of the disease 1< unknown  Bactersa have uat heen
demonstrated n the thyrod  The possibility that the diseas
epresents 4 virus nfection hias not been excluded  The pseado
tubercle or giant cell reaction represents a yeaction of wandening
cells 1o collord which they appear to be phagoeytinng
Many surgeons do not operate on patients with subacute
th) roditis and hence are not aware that this well recoguzed

Repxmtcd n pact by permvsion of Annals of Surgery
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PRACTICAL ASPICTS OF TIYROID DISEASE

TABIE \\ Coupamisoy

i Tuedel's Struma

11 cases treated by partial

‘ Struma Lymphomalosa

1
| 14 cases treated by partul

it ¥
|
I

21071 s ol Forers0)

301072 Ay 19 (Boreral)

10F 1Vt

12F 2\

Duration

3mo to” yrs Av 29mo
(8 were 1 yT or more)

1ma to8yrs Av 20 mo
{7 were 1 vt or more}

Leading Symptom

Fressure 6 goiter 2 ner
\ousness 1 pam 2

Goiter 7 sy temic symp-
toms ¥ pressure 3 (Fam
at onsct only 3)

Tender Thyrad | 1 i ]
Pam on Swallow |1 1 at on et only

g

I,

Pamn radiating to | 0 0

ear
Temperature Ay 987 Av 986
Pulse Rate 8010120 Av 88 63 t0128 Av 86

Loss of Weight

Av 91bs

BMR

~20t0 428 Av 29

Sedimentat on
Rate

1 case 1 6 mm /mun

Diagnosis Preop

Thyrodiis 2 Ca or Fue
del m 2 Adenoma 1
Ca6

Av 61bs
—9tto +18 Ay -8%

1 case 0 22

Thyrorditis 3 nodular

goiter without hyper
thyrordism 9 calafied
adenoma 1 ca or thy

roudites 1




THYROIDITIS

or Types oF Tuynotpiris

109

Subacule Thyrowditis

t cases (1% treated with
x ray and 1 by undalant

Gant Cell or ¥ sendotuber-
culous Thyroidilis

12 cases treated by per
tiat thyrowdectomy

frervacan )
201061 Av i1 331027 Av 47 \pe
BF 1M 9k 3 M Sex
Few daysto6mo Av 6|3 saks tollmos Av 11| Daraticen
wks wks
Pain a thyroud 15 Pan 11 npo pam 1 (sys | Leading  Symp-
temic symptoms) tom

1o

10 not tender 2

Tend ¢ Thyroud

! nopam0 nostatem ut

5 mopain4 nostatemcnt
3

Pata on Swallow
mg

6 no ear pain 2 po state
ment 7

6 no staterent &

Taip radisting to
ear

973 0101 Ay 994 (3]93% to1025 Av 999 {Temperature
tad temp over 100 ) (4 over 100 )

"o to 1€0 Ay 113 (6 over | 96 to 152 Av 108 (. had | Pulse Rate
1.0} pulse over 170)

0to121bs Av 61bs 0to30lbs Av 131bs Loss of Weight

~19t0 +79 Ay +10%| —~13to +41 Av +10%|BMR

B cases  mverage 14614 cases avera e 096 Seduraentation
mm /mmn (normal 0 1} Rate

1> correct diagnosis 9 recogized before op 3 { Diagnosis Pr np

not recogmzed
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FABIL \\ Courinicox
! Tiedel's Struma ‘I Struma Lymphomalysa
11 cn es treated by portial | 11 cases treated by partial
th y '

Age ‘1210“1 Av ol (Tover50)[30t0™2 Ay 19 (Bever50)
_ - - -

Sex [101 1v 12F 2M
Duration [3mo to~yrs Ay 29mo |1 mo to8vrs Av 20mo

(8 were 1 yr or more)

{7 were 1 31 or mort)
Raishiskiany

Pressure 6 goiter 2 ner
vousness 1 pain 2

Leading Symptom

Gorter 7 sy teme symp-
toms  pressure 3 (Pamn
at onset only 3)

Tender Thyrod | 1 [
Pan on Swallow {1 1 at onset only

ing

N

Pain radiating to | 0 [

ear
Temperature Av 987 Av 986
Pulse Rate 80 t0 120 Av 88 J 6110178 Av 86
Loss of Wetght Av 91bs I Ay 61bs
BMR —20to +28 Ay +2% [ —21t0 +18 Ay —38%
Scdrmentat on 1 case 16 mm /min leae022

Rate
Diaguosis Preop | Thyroiditss 2 Ca or Rue | Thyrowditis 3 podular

del m 2 Adenoms 1
Ca in 6

gorter without hyper
thyroudism 9 calafied
adenoma 1 ca or thy
roidites 1
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oF Tyrea or Tuyroinite

309

Subacute Thyrowilrs

15 cases (13 treated with
x ray and 1 by undulant
fever vacaine)

Ginnt Cell or Pscudotuber
calons Thyrordiis

12 cases freated 1y par
tial thyrotdectomy

“0t061 Av 1l 311057 Av 47 Age
IF 1M 9F 3 M Sex
Duration

Few daysto 6 mo  Av 6
whs

3wks tollmos \v 11
wks

Painn thyroud 15

Pain 11 po pam 1 (sys-
terme symptoms)

1

10 not tender 2

Leading  Symp-
tom

Tunder Thyrord

1° nopam 0 nostatement
2

5 nopan4 nostatement
3

Pain on Swallow
ng

6 no eor pain 2 1o state
ment 7

6 no statement 6

Pam radiating to
ear

978 10101 Av 994 (5[984 to 1025 Av 999 | Temperature
had temp over 100 ) (4 over 100 }

™1 160 Av 113 (6 over | 96 to 15° Av 108 (2 had | Pul ¢ Rate
1°0) pul e over 120)

Gtol.lbs Av 6lbs 0to30lbs Av 131bs Loss of Weight

—19t0 +.9 Ay +10%| —13to +41 Ay +10%IBMR

8 cases average 146|4 cases averave 096 Sedimentation
mm /mm (oormal 0 4) ate

1o correct diagnosis

9 recogmized before op 3
not recogmzed

Diagnosis Preop
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FABLE \\

Bil st ral » umlateral 6 (2of um 12 anidateral 2 oo biop-
lateral later imolved | s of other lobe)

th other Toby) I

_ ] [

Und Fever Skin None tested [ \one tested
st
Hyperthyroulism | None | vone

'

fistory of Upper | 1 questionable None
Reep Infect at |

On et

Proved by Exam 11 (~ had associated ade | 14 (none had associated
of Tissue nomas) adenomas)

X Nav Therapy 3 cases 2 with apparent ;1 case no improvement
arrest but no regression amount unknown

1 with no improyement
after 2,0 ¢

L

Thyroidectomy 10 3 are

Removal of part of each

Surgery
] lobe t 3 pts wl 1! well o have hypothy
hy pothyreidism postop rotdism or some sys
Removal of part of 1 lobe | temic disorder  poorly
7 3 pts well 2 devel controlled with thyrord
oped recurrences 1| 1 has bilateral paraly
other lobe 1 had per | sis of vocal cords 1 died
sistent tumor 1n other | postop
fobe I had peru tence { Lobectomy 4 2 are well
of spontaneous preop | 1 1s mproved but doet
tetany resulting from | not feel well 1 has per
destruction of parathy sistence of other lobt
rouds by fibrosts but feel well
Larynx 2 pts developed spon | No preop paralysis

tancous paralysis  of
vocal cord on affecte
side

6 of the cases included 1 this seres were prevously reported by Dr
Allen Graham ref 2 The other 8 are unreported cuses
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(ConcLuprp)

11

1 unilateral 3 {creeping

type o)

1° ynitateral 0

!

Bilateral

Und Fover Skin

neg 4 strongly pos 1 |2 cases both neg
weakly pos 1 est
“onem 12 q lein tlen | Hyperthyrodi m

3

oo
5

h

}

Iistory of Upper
R p Infect at
Ons t

? (biopsy only)

11caws 300 {0 1050 T Av
6-0r Wellinlwk to3
mos Ay 19 days all
improved m 3 wks

17 (- had a ~ocrated ad
! nomas)

Proved 1y Cxam

of Tis ue
L

0

\ Ray Therary

Thyrodectomy 0
Lobectomy 0
Bi psy 2

No laryneenl paralysis

Thyrod ctomy 6  well
postcy  Hypcthyrod
1ml

Lobectomy € 8 well po t
of 3 hal symptoms
due 1o persistence of re
currence 1 other lobe
lut eventually recoy
erc.

Surgery

No preop paraly s

Laryns
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chiment entity 1s from the Tustolo,ic standpomt 1dentieat with
peetdotuberculous or gint cell thyroiditis  In order to prove
to my own satisfiction that the two diseases are the same T
have analyzed fifteen cases of subacute thyvronditis 1 which
roentgen trextment was gven and compared the history nd
phasical findings with those of twelve cases 1 which opent
tion was performed  To further confirm the fict that the ehm
cal entity of subacute thyrowditss 1s indeed 1dentrcil to the
pathologie entity of giant eell or pseudotuberenlous thyroditis
biopsies of the thyroid were taken 1n two tvpieal ewes of sub
acute thyroiditss and the patients were then treated wath
xrv The bropsies showed typrenl grant cell or pst udotuber
culous thyroiditis the response te x ry was prompt complete
and tvpical of that of subacute thyrorditis  In Tible AN
the two roups are compared and 1t 1s clear thit the ¢ wes are
sinulr i most respeets the only difference being that the cases
treated surgically were in general less acute and of longer durt
tion  Many of these cases probably represent the subsiding
phast of the disense

Cltrucal Course The onsct of subacute thyroidtss 15 usaally
sudden and in about 1 fourth of the cases follows an acute upper
respiratary wicction  This hustory 18 difficult to evaluate be
cause patients cannot always differentiate between a sore throat
and 4 sore thvrod gland  The disetse 1s siv tunes more com
mon 1t women than in men and tends to occur 1n the nud forties

Pam on swallowing and pun radinting up to the ear are char
acteristic of subacute thnroditis  Usually the Gland s ex
quisitely tender A low grade clevation of the temperature 1s
present (Fig 95) aud the sedimentation rate 1s elevated often
to hugh levels There may be 2 marhed systemic reaction
The patient feels nervous weak and tired and the pubse rate
1s elevated out of proportion to the tempernture somelimes as
high 15 160 Sweating and tremor are often prouunent symp
toms so that the cimeal picture may closely simulate liyper
thyroidism  The basal metabolism however 1s not often clt
vated above the upper Limits of normal and 1t 15 questionable
whether true hyperthvroidism s present  The average basal
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metahalie tite 15 plus 10 but about one third of the pitients
have basal mictabolic mies over plus 1> per cent The picture
s that of 1 tove roretson sather than of true hyperthyrodism
There v uialh foss of werght but simee the duration of the
distast 15 short tha toss 1y shght Fhe eye siges of fnperthy
ek m are not presct - Oaly ahout 5 per cent of a trcer doee
of radio wtnne todiere s taben up by the thyronds of these ptients
Tenderness of the thyroud 1 almost slways prosent espeanily
m the early <tages when the ghind & cxqusately sansitive to
pressure  The entire ghind 1 diffucely myolved w most erses

107 6
Bwsad 2
2
104 =
<<
& <
Wroze2 &
=
14 1004
%8 i
968

2 3 4 5 6 7T 8 9 0O 2 3
BaYS

Fie 9, Cemperature chart of patient with subacote thyrorditis Before
admuz son ta the hospiat te had been ot served for two months and the
syraptams bad notunprased  Ooly eme obe of the thyroud was removed hut
the temperature an Y put ¢ rate full prampily to normal  Tlovations of tem
perature such as this are freqn atly seen an subacute thyrordits  (From

Ceorge Crile Je  Annale of Surzery vatume 1.7 1 B Lippincory Co )

Tts canststiniey s abnormally fom or hard Ocoasmonally the
process Wl start in one lobe nd sprend geaduntly to mvohe the
eatire Jand { ercepun,  type of thyroditis)

The dtagnosrs of subacute thyreshitis usually 15 unmistakable
and s suspected from the first  In only six of the tnenty-seven
cses was the dirgnosis mussed by the first evamuner
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Ihe naturat course of the disease nppears to be toward spon
taneous recovery without perm tnent derangement of the fune
tion of the thyroid  This course 15 shortened by ths gordectonn
v s therapy or 1t issatd by trewtment with thouracil - This
tspe of thyrodiss does not go on 1o either Hhimotos or
Riedel s disese nor m our experienct has suppuration occurred

Pathology  Subacute thyvroditis 1s chractenzed by a diffuse
mvolvement of the entire thyroid i 2 subacate imnflimmators
process  There 1s wfilteation with leuhocytes nd numerous
foraagn body mant cddls are present  The arrangement n
formations somewht resembhing tubercles gives mse to the
nime pscudotuberculous thyrorditis  The forergn body reac
tiont s probably a response to the collord 1 the decnicrating
folliles and Iustiocvtes ¢ 1 be scen phagoey tizing this materl

The thyrod rarcy contamns adettomas  The glnds ire not
enlarged to more than two or three times their norml size and
the enlargement tends to be ssmmetrical  The cut surfwe of
the gland s wlate and awvascular It 1s quite bruttle and will
not hold 2 hemostat  The capsule 1y only very I hthy adherent
1o surrounding structurcs and there 1s no tendency to infiltr
tion and fixation 2s m Rieded s strumn Tubercle bredh frive
not been rdentified 1n thrs leston (Fig 96)

Treaiment  Subncute thyrotditis responds promptly and com
pletely to y 1y therapy Sy hundred to 800 r usually suffices
to effcet = resolution 1n 1 few weehs  The pun and tendernes
subside 1n 2 few days  The average time 2t which fifteen pr
tients treated with < ry were conadered to be entircdy well
was mneteen days after the start of treatment By this time
the thvroid 1s rarely either tender or palpabh enluged In
two of our cases Ino or more courses of therapy over a period
of threc months were required before a complite cure ws
effected  In three cnses the patints conwidered themselves
well 1 one weeh

One patient developed U sevcre systane poaction to m
undulnt fover shin test and this was accompumed by an
exacerbation of the pat and tenderness mn the thyrod and ws
followed by complete resolution of the thyrowdis m 2 matter



THYROIDITTS 3

of v few days Whether this was 1 speaific or nonspeerfic reae
tion to the undulant fover vaceme will nover be known I hit
other patients hid ne, o tests and onc 1 wokh positine
shan test for andulaut forver

Thyrodectomy 15 o satisfwctory mens of controlling sub-
acute thyroiditss but since the discase is essentially sclf homted
and since x ray efcets such prompt and complete resolution
operation 1s not oftcn indicated  Most of the patients reported
here as having been subjecied to operation were seen before we
recogmzed the v 1tue of \ ray

L

Fig 96 Grnss af pearance of subacute thyroiditis  The small adenoma 1s
an unuseal finding  (From George Cnl  Jr Annals of Surgery volume
1°7 J B Lippmcott Co )

Thyroidectomy was performed on six patints five of these
are well and one has developed hypothyroidism

A s, le Jobe was removed 1n si¢ cases  Three of these pa
hients developed a recurrence or suffered from persistence of
symptoms due to nvolvement of the remammng lobe All
eventually recovered

Since Y ray has given entirely «atisfactory results we have
not used thiouracal in the treatment of subacute thyroiditis
If the forei.n body reaction 1s mdeed due to the presence of
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collod  the bencfiaal action of tinouraal could be expluned
on the sty of its interference with the formation of this sub-
stance

Cacel Subacute ( ! or gunt cell) th

The patient was a woman 32 years old  Two months before entry she
had noted sudden onset of pamn 1 the right side of the nech  This area
wns tender  There was palpitation msomma nersou ness and an elaa
tion of tmperature 1o over 100 She had lost 6 pounds in weight  Todine
had been given without ymprosyement

I xanunation showed a diffu ¢ enlaurgement of the entire thyroid to one
and one-half times the normal size  Both lateral Jobes and the 1 thmus
were stony hard and tender The temperature was 996 and the pulse
was 108 There was a coarse tremtor and the shin was dry Thire were
no eye signs of hyperthyroids m The basal metabolic rate was plus 3
per cent

A biopsy 2 mm 1n diameter was tahen from the 1sthmus of the thyrod
and the pithologist reported chromc thyrowdttis with marked granulo-
matons reaction to collod (so-called pscudotubereulous thyroiditis) - There
was e fairly marked incrense 1n copnective tissue with the remamin® fol
licles of small or medium size formed of flat or cubodal eprthelwm farly
well fl d with collowd and with some of the follicles partly filld by cells
of the histiocyte or macrophage type  Collord was markedly ruduced or
absent 1n the follicl s contanmg these cells Al o present were farly
frequent accumulations of mononuclear cells and foreiwn body giant edls
which n scyeral instances ciclo ed small Iahes of collosd  The stroma con
tained & sbi ht to 1 of lymphocytes and some plisma
cells and polymorphonuclear leukocytes (Fig 97}

A total of =00 r was then given to the thyrotd area in five treatments
distributed over a priod of mne days At the end of thes time the patient
stated that she felt enticely well There was no pam or tenderness of the
thyroid and the gland had returned to normal size but the right lobe was
stll fairly firm  The cons: tency of the left lobe was normal

Four wecks later the thyroid wassoft and barcly palpable and the patient

remained well

Comment The climcal features of ths case ind the response
of the thyroid to x ray treatment are typicnl of those encoun
tered 1 other cases of subacute thyroxhitis Biopsy of the
thyrord shoned changes charactensstic of the so-called pseudo-
tuberculous or giant cell thyroiditis  In a second case subjected
to biopsy the chmesl course and response to x ray therapy wert
smular and the pithologist reported a sumilar Jeston the
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thyrod  There e be it doult that the chment diease
subacate thyrorditis 14 from the pathologe standpomt pscudo-
tubreculous or grant celt thyrouhttis  This diserse Tesponds
promptly 1o xry tnatment and does not neccssitate thy

rordectomy
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Fiz 9* Subscute or gant-cell thyroiditis  Bropsy obtaned 1n case 1
Prompt and complete resolution folfowing x ray treaiment (X 5¢) (From
George Cnile Jr Aonals of Surgery volume 1.7 § B Lppucott Co )

Struma Lymphomatosa

Strumn lymphomatosa 13 a progressve disease of the thyrord
posstbhy assocrated with systemue diorders m which there 1s
extensive aadophilic degeneration of the epithehl elements of
the thyraid and replacement by lymphoid and fibrous tissue
Hypothyrodism or at Jeast & peculiar type of hypometabolism
that does not always respond speeifically to desiceated thyraid
13 apt to develop The ebiology of the disease 15 unknown
It does not progress to Riedel s struma nor 15 1t the end restlt
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collowd the benefiaal action of thicurial could be expluned
on the basis of ats iterforence with the formation of tlus sub-

stance
1

Case 1 Sul lous o g1 int cell) thy
The patient was & woman 32 years old  'wo months before entry she
fiad noted sudden onst of prn an the nht side of the neck  This area
was tender  Thery was palptation insomma nervou ness and ag elova
tion of tumperature to over 100 She had lost 6 poundsinwer bt Todune

had been gnen without improvement
I xamunation showed a diffu e enlargement of the entire thyroid to one
and one hall times the normal size  Both lntcral lobes amd the ) themus
were stony hard and tender The temperature was 996 and the pul e
was 108 There was a coarse tremor and the skin was dry  There were
hyrod: The basal lic rate was plus 3

no ey wigns of hyper
per rent

A biopsy 2 mm 1 diameter was taken from the isthuus of the thyroid
anl the pathologist reported chromc thyroditis with macked granulo-
matous rcaction to collosd (so eatled pscudatuberculous thyrowduts)  There
was n fawly marked increase 1n conneetinve tissue with the remainng fol
hieles of small or medium size formed of flat or cuboidal epithelium fanly
well filled with coltord and with some of the follicles partly filled by eells
of the In twocyte or macrophage type  Colloid was markedly reduced or
absent i the folhcles contamning these cells  Also pre unt were Jarly
frequent accumulations of mononuclear cclls and foraign body giant eells
whichn eyeral instances enclosed small lakes of colloid  The stroma cont
tatned a shight to moderate wmfiltration of lymphocytes and some plasma
cells and polymorphonuclear leukocytes (Fig 9¢)

A total of “00 r was then given to the thyroid area in five treatments
distnibuted over a period of mine days At the end of this time the patient
stated that she felt entirely well ‘There was no pain or tenderness of t1 2
thyrord and the gland had returned to normal siz¢ but the nght lobe was
stll fairly firm  The copsistency of the left lobe was normal

Four weeks later the thyroid was soft and barely palpable and the patient
remamed well

Commen! The chmcal features of this ease and the response
of the thyrod to ¥ ray treatment are typcal of those encoun
tered m other cases of subacute thyrouditis  Biopsy of the
hyroid showed changes characteristic of the so-called pseudo
tuberculous or giant cell thyraditis  In a sccond case subjeeted
to bropsy the chimcal course and response to x r1y therapy were
samular and the pathologist reported a sinnlar leston 1n the
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tumperature or pulse rite and the bisal metabolic rates aver
aged mmus 8 pcr cent In five of the fourteen cases the basal
metabolic rites were Jess than nunus 10 per cent minus 21 being
the Jowest

The asverige duration of the gotter or of the symptoms prior
to operation was tnenty months  The sedimentation rate was
normAl 1 the only pattent i whom thes was tested

The entire glind usually 15 mvohed  In two cases 1t was
stated that only ont lobe was mvolved but biopsies were not
taken from the other lohe  The glinds were described pre-
operatindy as firm and  adenomatous It 15 noteworthy
that the gland does not appcr to be as svmmetrically iy olved
in struma lymphomatost as m subicute thyroiditis  Certain
areas may cnhirge more rapdly than others gning a firm
wregulanty which i the majonty of cases suggested the drag
nosis of adcnomatous goiter without fvpurthvroidism  Onec
2 calofied ~denomn was suspected once carcinom or thy
rouditts and 1n only three e1ses was the diagnowis of chrome
thyroditis made bufore oper ition

In three cases the tumor had enlarged to the pomnt, of causing
tracheal compression  Most of the thyroids were four or five
times normal size and when as was ocewiomlly the case the
growth encircled the trachea symptoms of ohstruction devel
oped

There does not appear to be any tendency to spontaneous
remston or cure of this disease  One patient had had svmp
toms and an enlargement of the thyrod for ey it years prior
tooperation  McClimtock has reported a case of struma lymph
omatosa m which thyroidectomy was repeated twe and a hall
years after the first operation and the Justology of the gland
was essentially unchan,ed

Pathology  Graham has said that there 15 no smgle chinical
or pathologic feature of struma lymphomatosa that 1 char
acteristic or pathognomonic of this condition but that the
entire chical and pathologic picture particularly the state of
the thyroid gland as a whole must be considered Under these
circumstances a fairly good cise may be made out for either
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of subrcute thyrowitss  An excellent description of tlus dis
c1se was gnven by Joll i the British Journal of Surgery n 1939

Clinical Course Strunm Ivmphomatos1 occurs most com
monly 1 the Inte forties or early fifties  \lthough 1t 1s rrely
scestanmen two such cases are reported in this scries of fourteen
cises  True strumn Ivmphomatosa 1s rire and 1 not to be
corfused with lymphoid infiltration of the thyroid or nonspecific
types of lymphioid thyrordites from which it ean be distingmshed
by the acdoplilic degencration of the ¢pithelum  True
Riedel s struma 1 more rare than struma lymphomatesa  In
my expenience Riedel s struma and strumn Ivmpltomaitosa are
only about one-fifth ns common as subacute thyroditis  In
the course of 1pproximately 900 thyrordcctomies I hve records
of two operated and fifteen unopcrated cases of subacute thy
roidiis  three operated cases of struma Ivmphomatost five
cases of Rieded s struma and one of suppuratne thyroditis
as well as several cases that are unclissificd

The onset of struma Ivmphomatost 1s insidious P un may
be noted at the onset and occasionally persists but thus 1» the
exception to the rule  None of our carlter patints had pmn
radmting to the ear and only one had noticed prn on swllow
ing  More recently I have observed two patients with strum?
lymphomatosa 1n which pan was one of the leading symptoms
The glands are not tender therc 15 no fever and rarcly s there
any systenc reaction except that associated with hypothvrod
1sm and a pecubar lack of feeling of well being which docs not
always respond to treatment either by thyroidectomy or by
Admimstrition of desiceated thyroid It 15 nterestin, to note
that 1n the only two patients who had gastrie analyscs there
was no free aid  Graham obscrved anaaidity or hyporcidity
m six of Jus fourteen coses In one patient wlho died post
mortem 10n shoved g lized fymphoid hyperplasit
Mild ancma ma) be present

Half of the patients 1n this group complained merely of gouter
Four had systemic symptoms such 25 neryousness or loss of
weight and three complained of pressure symptoms from the
enlarging gland  There was no consistent elevation of the
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temperature or pubse rate and the basal metabolie rates aver
aged nunus 8 per cent  In five of the fourteen caves the basal
metabolic rates werc less thin minus 10 por cent minus 24 being
the lowest

The averge duration of the goiter or of the symptoms prior
to operation w1s twenty months  The sedimentation rate was
normal in the only patient 1 whom tlis was tested

The entire pland usunlly 15 mvolved  In two cases 1t was
stated that only onc Jobe was mvoled but lopsies were not
tahen from the other lobe  The glands were described pre
operatively as firm and  adenomntous It 1 notesorthy
that the gland does not appear to be as symmetrically 1 oh ed
m strumt lymphomatosa 18 i subacute thyroiditis  Certain
areas may enlr.¢ more ripudly than others gning a firm
wrregulinty which i the majonits of eascs suggested the ding
nosts of adenomatous gorter without hvperthyrordism Onee
a calefied adenoma wis suspected once carcimoma or thy
roiditts and n only thiee cases was the diagnows of chrome
thyvroditis made before operation

In three cascs the tumor hd enlareed to the pomt of causing
tracheal compression  Most of the thyroids were four or five
times normal size and when 15 was oceasionally the case the
orowth encircled the trachen symptoms of obstruction devel
oped

There does not appeir to be wy tendunev to spontancous
remussion or cure of this diseasc  One pattent hid had symp
toms and an enlargement of the thyrod for eight years prior
tooperation  McChntock hs reported a ¢ase of strama lymph
omatosa m which thyroidectomy was repeated two and a half
years after the first opcration and the histology of the gland
was essentially unchanged

Pathology  Graham has sud that there 1s no single chmcal
or pathologic feature of struma lymphomatosa that 1s char
actertstic or pathognomomuc of this condition but that the
entrre cimeal and pathologic picture particularly the state of
the thyroid gland as a whole must be considered ~ Under thes<e
circumstances a fairly good case may be made out for erther

e
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the Riedel or the ITashimoto tyvpe as a clinico-pathologic group
¢ven 1f not an enlity

Strumn Iymphomatoesa 1s charactenzed by acidoplulic de
seneration of the thyrod epithelum with replicement by
lymphocytes and fibrous tissue  The Iymphoid tissue often
predorunates nd shows well developed ermind centers
There 15 no extension of the mflimmatory process outside of the
capsule and hitle or no tendency for the glnd to become ad
herent to surrounding structurcs

The thyroid s» firm friable and not very vascular Its cut
surface 15 gray and lobulated and 1s sometimes must1hen for 2
Invperphistic gaiter  Usually 1t 1s recognized as 2 thvroidits at
the opcrating table but occasionally even pathologists fail to
recogmize 1t n the group examination  The diffuse enlargement
of the entire gland tends to form retrotracheal extensions which
may render the gland difficult to deliver  In none of the four
tecn patients were there adenomas 10 the thyroid

Treatment It has been saud that x ray treatment affords an
effcctive means of controlling this type of thyroiditis  Since
until recently we have rarely recogmzed the disense bifore
operation we have not treated 1t often with x ray  One patient
was treated before she came to us by an unknown amount of
srradiation without improyement

In the past year I have twice made the clinieal dingnosts of
struma Iymphomatosa and confirmed 1t by biopsy In both
cases the disease was typical from both climeal and lustologic
standpoints  The thyroids were enlarged to only two or three
times normal size and the svmptoms were of short duration
The Silverman Iner biopsy needle gves an excellent biopsy
wlich can be taken in the office

After confirmation of the diagnosts by biopsy both of these
patients were treated by roentgen therapy In one case the
symptoms of pressure disappeared a weeh After the beginning
of treatment and within three weeks the thyroid had become
soft and was scarcely palpable 700 r were given  In the other
case the symptoms of pressure were controlled within twow cchs
of the onset of treatment but the gland did not change 1n s1ze
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or consistency  “Fhe patient was not seen agaun for six months
but on her return the thyrord was no langr palpable and at
though systemte symptomss peraisted the sensation of pressure
wasrtheved B0 ¢ were piven to cawh Jobe of the thyrawd

Tn both of these enses the ghinds showed consider ible fibrosns
and 1t was surprising that so complete 1 resafution conld hine
been cffected I do not hnow of roentgen theripy would be
successful i eases e whueh the thyroditis 1s of fonges duratian
and s which the bulk of fisue and awmount of fibrosis w s
greiter Nevertheless since smattamounts of rocntgcn therapy
can do 00 hron and man ewse campltc zesofution of the
thyroiditis 1 believe that at 2 warth tevng befoce subjecting
the pattent to thy rowdectoty

Thyradectomy wis peefortned w 1on of the foustern pa
tionts  Three of the pationts subyeeted to thasvroxdectomy e
well five hwve hypothyrosdion nd require desw evted thyrmd
on® 11d o bifatiral puradyss of the reenrrent wynged mnes
and one died dunng operation with an anexplauned rorvatsion
The hugh morbudty 1nd mort thity 18 this series novld su est
that conservative operations wiuch do not tiempl to remore ait
the glnd may be preferablef the uture of the dhscse 1s appar
ent at the tune of operalion

In four cases only a singl. lobe was rawoved Two of these
Patrents are well one s wmproved ind one s 4 persistent en
Iargemeut of the other lobe but feels well  The record of
Iobectoy s (hus small greup of eases appears to be better than
that of thyrordecton

Athough x ry may be the treatment of chotee 1t walf never
be wadely used unless the digrosss cin be made more often thn
 has been sn the prst Reewnt experwace mahes me believe
that strumn Iy mphomatosa cm be recognired +f 1t 15 serched
for  Wh w siruma Ivmphomatosa s first recogmzed duna,,
the operation 1t would seem best to perform a very conservatne
thyrodectomsy removing only enough of the wihmus wud the
Iobes to rehieve the pressurs avd Jeing 4 moderate amount of
thyrod tisane to help to prevent the development of hypo
thyrodism  This trextment 1s empirie and unsatofactory but
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unless we ean establish the diignosts before opertion and treat
swath roeatgen theripy and untid se htiow miore of the ctiology
of the diseasc and of 1ts response to rocntgen therpy 2 con

servatine thyraidectomy 1s justified

Case 2 Struma lymphomatosa (Hashimoto)

The paticnt was a woman >0 vears of age who had bcen undir treatment
for three years for symptoms assumed to be due ta the mendpay ¢ One
month befor entry her phystcian had noted an enlargement of th  thyrot]
She had noted tachycardia and palpitation nervou n~s ani dy poea on
exertion  She had lost six pounds 1n werght

Fig 98 Gray color and of struma 1 1
(From George Crile Jr Annals of Surgery vol 127 J B Lippincott Co)

E showed the perature o be 983 pul ¢ 80 and lood
pressure 160/90  There was a nontender moval le mass 6 cm m diameter
in the nght lobe of the thyroid and slight enlargement of the It lobe

The b1 al metabohc rate was 0 Ther d blacd el numlcred 000 000
and the heme globin was 88 per cent

The preoperative diagnosis was nodular goiter without hyperthyroidi m
At operation there was foun a firm nodular gotter 1motving chiefly the
nght lobe The capsule was only shightly adherent There wa a large
retrotracheal and retrosternal extension of the right lofe  The gland was
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msodlar pale andfinm A dugoosis of steceea lytng ory toa wat
and nesrly alt of the night bolx and port of the Jiftdobe were r moved  [h
F10 e wacnc tro farge o the gt

Th  peoamen ern ted o the great s past of th bt and § 1t bey
the thyrot Fan t waghed % g (Fan 98)

The thyrard g sth hum was hygeetro luc s f et hphil an! ther wa
great vanalion in the mze and stanng raction of the nncd i The caltar |
wos diommshxt Fhe thyrord G «u was Jol nfuted wath sl K sacreas of
miethitular stroma and eonu t val ! fymph £ tsssse chistat vt o diffuse ty
throe hout and preent sha s pumirons lorg Dyprorpiaic bt od
follicha There worc tmany ¢1ssma eells present (ig 92}
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Fig 99 1%

Com al scence was uneseatful - Four months after operotion th ba al
metabolic rate was minus 3 per cent but the patnat hed the sppearssce
of hypothyrosdiva and was goven 34 gram of desiccated thyrosd dady
Frssureg eccurcing at th corners of th mouth suggested a ¢ Serency of
itamims

Two years tater

e th patr at had no specrfic complaints bt ded nat feel

Thyroid feeding had not effected any mmprovert ot Five years
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after operation the patient writes “The eifects of my operation are leavine
me awfully weak otherw: ¢ no troul! [ wond r why my svetem 1< so
weak

Comment  This case 1s tvpical i that (1) the symptoms be
fore operation were poorly defined and vague (2) the presence of
a gotter was the clief complunt (3) the preoperatine dingnosts
was denomatous goiter without apertlivroidiom (1) the true
niture of the dise e was first suspected at the time of the opura
tion (2) after opcration climieal evidence of hypomet ol m
and sitamin deficiency were appirent but did not respond to
treatment and (6) the patient stll feels wenk five vears after

operation

Case 3 The patient was a woman 41 vears of age who entered with
complaints refcrable to nearly every ystem of the body  She had been
under niedical care con tantly for fifteen years  For the pa t {our years
she had noted an intermrttent tender swelling of the neck with pain radiat
ng up to the ear  Among her other complmnts were hradache fati ue
gain of 20 pounds m weight swelling of the entire body tightness of the
shoulders numbness of the extramities dizzimess nervou ness and short
ness of breath

Examination was essentially negatine except for a blood pressure of
118/112 ohesity and a hard enlargement of the entire thyroid to aboul
twice its normal size  The left lobe was larger than the right  The gland
was only sl htly tender  She was a little hoorse

I xamination of the larynx showed thickening of the antertor end of the
right vocal cord const tent with a chronc larynzitis  Uninalyst  blood
counts the level of blood sugar Wassermann and hahn tests and an x ray
of the chiest were within normal kit Gastric analysis showed 36 umts
of free acid and 50 total The ba al metabolic rate was minus 22 per cunt
and the level of blond cholesterol waz 170 and on a later test 1 9 mg per
100 ec

L d f strama I was made and 1Ly biopsy
The specimen showed den ¢ fibrous tisue with everal troad patches of
Iymphocytes and plasma cells intermngled with a few epithelial elements

ling thyrotd } Other showed simular archt
tecture with Froad patches of dense lymphocy tiw infiltration one area 1z
cluding some patches of acidophilic epithchum

Roentgen therapy was advised and 800 r was gnen (o each lol « of the
thyroid The symptoms of pressure were relieved promptly tut two
months after treatment was started there was little diminution )n the size
of the thyroid and it was stdll firm
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Six months alter the beminnsng of trcatment the thyrond was oot palpal
anl the patient retaamned free of local symptams  The systemic symptoms
prusted sad did nat respond to treatment with deaceated thyrod and
benzednne

Tiedel 8 Struma

Rucdd s thyrouditis 13 1 chrome probficwin, fibrosing 10
flammatory proccss mohan, sauathy one but sometimies both
lobes of the thyroxd as well ns the tracher and the muschs
fisesy merves and vesscls an the viemsty of the thyrad It
produces @ buths tamor that mmy b wds tingnslble pre
operatssely from an smopirable corcmomn Tt gg not the end
tesult of eather subrcute thyrowhitis or strasey lymphomatesy
but 13 4 scparatc entity whose ctiology 18 unhnown Vo sparfic
orgisms hue beur msolted from thus ksion  In mony
wstances the snflammatory reaction appenrs to center sbout
degenerting adenoma and this myy be a clue 1o 3ts etiology

Riedel s struma Affects women more often than men and
tends to occur beyond the At of 20

Chracal Course The omset 18 msidious and usually puniess
In none of our chksen cases did the pan mdiate to the ews
and only one of the patients had pun on swallowing  Tender
fess was present only ance

The tumor grovs stowly the average durtion of the enbwpt
ment having br e twenty mue months before operition

Symptoms of pressure predomnrted m over balf of the eses
and often were scvore with trachen] obstruction Two patients
hd 1 symplomless gter and one patient complamed only of
nervousness  The temperature and pulse rite are not often
clevated there are few of any systenue symptoms and httle
weght 15 Jost  The basal metibolic mte usunlly s normal
(averae plus 2 per cent) although 1 one ease with almost total
destruction of both lobes of the thyrowd hypothyroidism was
present and the bisal metabobie e was munus 20 per cent

e sed tion Tie was d 1y elevated wn the only

case 1m whrch 1t was tested

Characteristically the tumor sn the thyrowd savolves onfy »
part of the gland  In two of the unmtatertt eases the other fobe
g )
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wentnthy beome v olved i the same process once after 2 fos
months and onec several yoars Nter

The thyred ss stony hard el fined to the surroundin, trsues
Only two s were correetly dingnosed beforc operition In
SIX eses caranomt was suspected 1 two ¢ ises the exanuner
could not deeide between Riedel s struma and carcinoma and
m one easc the preopertive dingnosis was adepomt In all
tses the true mature of the leston was recogzed t the time
of operation

In two cwes 1 undateral paralyers of the recurrent nerve
deyeloped spontaneoushy

Pathology  In seven of the dduven eascs adenom s or rem
nnts of degeneratin, adenomas were present m the center of
the prohfirating fibraus tissue  Whether or not this finding 1s
of ctiologic si,mificance I do not know but i most of the
spcamens m wineh the mogor porton of the aflceted lobe was
removed degunerating adenomas were found  In several eascs
1t w13 unposstble to judge whether the myor portion of the lobe
had been removed s the operation had been accomplished by
piecemenl techme and the specimen consisted of mnumerable
clups of fibrous trssue

The mucroscopic picture 1s of a chiromie iflnmmatory reaction
and replacement of thyrowd by fibrous tssue  Butky tumors
five or six imes as large as the onginal lobe are formed 1n this
manner nd these tumors 1nfiltrate the capsule of the thyrod
the trachea the muscles the tssues of the carotid sheath and
the recurrent laryngeal nerves an such a way as to render it
tmpossible to find any natural plane of cleay 2ge outside of the
capsule of the thyroid The dseast 15 1n reahity 2 difluse fibro
15 of the nech with the thyrod at its center

From the hustologie standpont there » nothing speaific by
which Riedels thyrouditis can be recogmzed but the gross
appearance of the lesion 1s unmistahable

The entire lobe of the thyrowd 15 stony hard adherent and
avascular It can be cut m anv direction without blceding
exeept from an occastonal vessel which ean be seen protruding
from the fibrous tissue  The blood supply has ben choked off
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by fibrosts  The glnd 15 brttle ind white and cuts almost
ke cartilage  The differcnce butween Riedels and subacute
thyroiditis 1s n the degree of destruction of the thyrod epithe
hum  the relative searerty of foregn body mnt cells n the
cxtent of the extracapsular fibrosis 1n the size of the gland and
mn the fact that in Rieddl s there 15 apt to be a de.cnernting
adenoma at the center of the process  The fibrous tissue seems
to be Iud down m lvers around this adenoma to form con
centric rings lihe an omon

Trealmen!  An adequate tnal of ¥ r1y therapy was made
three of these cases without si.mificant results  In two cases
which one lobe had been removed and ~ recurrence lnter toock
place on the other side the x ry seemed to prevent further
proliferations although there was no change mn the size of the
tumor  In a third case 1n spite of 2000 r of x r1y pam and
symptoms of compression continucd hypothyrodism devel
oped and the process cxtended to mvolve the parathyrods and
produced tetany We must assume therefore that x riy has
Dttle to offer m the trentment of ths discase

Complete sur.ical rumoval of the involved portion of the
thyroid may be rendered utterly impossible by the extent of the
extracapsular fibrosis  Serious damnage to the trichea carotid
sheath or recurrent nerves may tahe plie if the true nature
of the lesion 15 not rccogmzed and radical extirpation 1s at
tempted In this discase onc must often be content to do the
best he can withim the bounds of safety to relieve obstruction

On the other hand 1f onc remembers the fact that i most
cases at the center of the fibrosed lobe there 15 1 degenerating
adenoma and that around this adenoma the fibrous tissue 1s
deposited 1n concentric laminations which afford natural cleay
age planes 1t 15 often possible without jeopardizing the vital
structures adherent to the capsule of the thyroid to split the
lobe open and enucleate this central corc (Fig 100) The
Tesults following this simple procedure have been excellent mn
the three cases m wiich T have lound 1t practicable  Pressure
Symptoms have been relieved the bulk of the tumor has been
strihingly diminished and the progress of the mflammatory and
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productive process appears to be arrested It 1s well to remem
ber that the most sevcre obstruction to respiration usunlly 15
associated with retrotrachesl adenomas that compress the
trachca from belund and that this can be demonstrated before
operation by a Interal x riy of the trachen I the surgeon s
not aware of the retrotricheal tumor he 15 apt to overlook it m
a thyroid which cannot be mobiltzed and rotated from 1ts bed

Six of the eleven patients who had portions of the thyrod
removed for Riedel s struma are well  In seven patients only
ane lobe was removed and 1n two of these the process recurred

pnpepipn ORI

JNCHE S

Fig 100 Case 3 Ruedels struma The specimen represents only the
portion of the lobe that was enucleated Note adenoma encased i den e

concentrically lamimnated fibrous tissue  (From George Crile Jr  Annals
of Surgery volume 127 J B Lippincott Co )

on the other ssde  One patient had bilateral involyement and
has a symptomless persistence of the discase after removal of
part of one Jobe One patient has hypothyrodism and one
chronic tetany which developed spontaneously before operation
probably as a result of destruction of the parathyroids The
thyrowd 15 so extensively destroyed that tlus patient abo has
hypothyroidism

Case 4 The patient was a woman 46 years old She had noticed an
enlargement of the left Tobe of the thyroid two years before entry and a
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few months later she became hoarse  Three months 1 fore entry an at
tempt was made to do a thyrordect yny Tul the surgeon stated that the
tumor mas an woperal le carcinoma A Linpwy was wterpreted 8 either
Tuedel s strumn or carcrnoma

Symptoma ¢f pres uee continn 1 bus there was no I ws of werght and no
symptoms of svstemic disease

Laamunation shoned a stony hard fived tumor 1nvolving the feft lobe
of the thyroud anl the cervical tmuseutatur  The { ft socal cord was
puralyzed  The 1a al metal shc rate was plus 2 per cont

A diagnosss of Riedel s struma or inoperable carcinoms was made At
operation the entirc 1Mt mide of the neck was imye1 ed 1n a dense prohfcrs
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Fig 101 Case 3 Fhotomicrograph Ruedels struma (X 50) From

Grorge Crit Jr Annals of Surgery rolume 127 7 BB Lappincott Co )

ton of fibrous tissue which had 1avaded the trachen and the prethyroid
muscles  The lobe was exposed and the anterior hall removed It was
white brttle ond avascular The o avage plane surrounding the central
adenoma was located and a degenerating adenoma was shelled out tn a
capsule of fibrous tissue (Fig 100) The night lob was normal

The patholomst reported chronic mflammation and complete replace
ment of thyrord tissue with fibraus tussu (Fig 101) Ther wasade
#enerating colloid adenoma mn the center of the fibrous mass
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productive process appears to be arrested It 19 well to remem
ber tinit the most severe obstruction to respirition usually 1
associted sath retrotracheal adenomas that compress the
traches from betund and that this can be damenstrated before
operation by a lateral x ray of the tracher  If the surgeon 13
not marce of the retrotracheal tumor he 1s apt to overlook it in
a thyrord whieh etnnot be moalized and rotated from its bed

Six of the eleven patieats who had portrons of the thyrod
removed for Tiiedel s struma e well  In seven paticuts onh
one lobe w1s remosed and 1 two of these the process recurred
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Fiz 100 Case3 Iuedelsstruma The specimen represents only the
portion of the lobe that was enucleated Note adenoma encased 1n dense

concentrically Jamnated Gbrows tissue  (From George Cnle Jr Annals
of Surgery volume 127 J B Lippicott Co )

1

on the other side  One patient had bilateral iy olsement and
has a symptomless persistence of the disease after remoral of
part of one lobe  One patient has hypothyrodism and one
chrome tetany which developed spontaneously before operation
probably as a result of destruchion of the parathyrods  The
thyrord 1s so extensnely destroyed that thas patient alo has
hypothyrordism

Case 4 The patent was a woman 46 years old  She had noticed an
enlargement of the left Jobe of the thyroud two years before entry and a
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sibacute thyrouhtis aned sts prompt and dram e response to
Ay Areviment ol argue satest this possshihity

t The fact that fledels strumn v more often amdaterd
and struma hymphamatosa usually involves the enture thyrmd
and the frequent presence of adknontas in Rieded s strums and
thor wfrequent oecurrence 1 strumn lymphonnitosr are srgu
ments agunst the theory that struma Iymphomntovt ian euely
stage of Riedel s struma 1t 19 iwconcenable $hiat the fibrows of
Tiedel s strumn couldd rerese and become struma hymphomatos

5 Adthough the ctiofo.y of thiwe disiasts 15 nuknown it~
possible that subneate thyrosdstss ss the resulk of o vires infie
tiont and that pursstence of symptoms and evudence of witm
mation m the thyrowd is due to a forags body rowction tooltod

& Strumn lymphomntoss appe s to be 8 mstemn disse
posaibly of the deficuncy type and further study of ats rely
tonslup {o weblorhydrry wemn L oneralized fymphosd fisper
Phgin and possibly to yviamen ar ather deficenoes s ndiented
Aany of these patiends are nat wedl botore o aftes operation
and the hypomet tholsm wd assactited sywptoms miy pot be
spectfienlly corrected by feedm,, deswented thyrad  Rocutgen
therapy may ciuse prompt wd complte substdence of the
enlrgement of the tinroid m some (mes of stewna hympho-
matost but dors not ter the symptoms of systerme discise

7 Riedel s tinrowdis ippeirs to bo v proliferatne fibross
usully centenng about 1 de.cncratin, adeniomn Although
the role of this wdenom camnot be proved 1t 1s posaible that
some change m the adenoma suts off U fibrous tissue reaction
mesembling that wen wm a hedod Bemovad of the core con
tumng the adinoms appears to promote subsidence of the
reaction

£ N\ ray 15 the tecatment of chowe for subncute thyrowditis
and thyrodedomy s tiech of evee wdievied  Thuwraat may
b of vihe

9 When th diinoss of struma hymphoratosa 15 made
Befure opr ehott ey should begnenatoad Ef strumn Typh
omatosy 1 rrcoamizee 1t the time of oper thon a very consery
e resrction of both lohes of the thyrod s recommended
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Convalesecnce was uneventful and the symptoms of pre sure were com
plitely rehieved

Comment 1Ins case 18 typtcal of Riedel s struma m that (1)
the imitil da,nosis was carcinoma of the thyrod, (2) there
was 1o systemic reaction or alteration of thyroid function (3)
there was extensive fibrosis of the thyroid and of the perithyroid
structures (1) there was 1 degenerating adenoma n the center
of the fibrous mss (5) symptoms werc relieved by enucleation
of the adenoma from the surrounding fibrous tissuc

Other Types of Thyrotdins

During the syme pertod of tune i which these ¢ ses of speerfic
thyroiditis were scen there have been at least ten cases of well
defined thyroditis which do not fit mnto any definte category
There have also been three cases of suppurative thvroditis
occurning 1n degcnerating adcnomas I have seen no proved
syphbs or tuberculosis of the thyrod

Summary

Although there m1y be many eauscs of thyrowditis and many
types of thyreiditts three mun groups—subacute thyroditis
strum lymphomatosa and Riedel s struma—emerge as climeo
pathologic entitics  Qur know ledge of the se may be summ wnized
s follows

1 The chmeal entity described as subacute thyrowditis has
been proved bn biopsy to be giant cell or psendotuberculous
thyrowditsy

2 Subacute thyroiditis strum lymphomatosa and Ricdel s
sttuma are scparate chieal entities and probably are etiolog
cally unrelated to onc another or at least do not represent varous
stages of the same discase

3 The fact that subacute thyroiditis 1s almost always asso
ciated with patn and tenderness and that these symptoms racely
occur 1 the other types argues agamnst the possthility that
subacute thvrowditis represents an carly stage of the more
chrome processes The tendency to spontaneous recovery It



CONCLUSION

Diserse of the thyrord gland can be treated effectively by
thyrordectomy by drugs by roentgen therapy and by the
admmstration of radioictive todine  The protazonssts of ench
method of trentment mny attempt to extend 1its use beyond its
zone of effcctineness  If they do there will be unfavorable
reactions and discredit will be reflected on them and on their
methods

Suffiient time lias not as yet elapsed to evaluate the end
results of therapy or to establish rules to govern the treatment
of thyrod disense  Until the modern therapeutic measures
have passed the test of time we must continue to rely on con
ventional forms of treatment but 1n so domng we should not
close our eyes to progress nor continue to use methods which
entail a greater sk when safer forms of therapy are availnble

Since few of us are tramed 1n the combined fields of internal
medicine roentgen therapy nuclear physics and surgery and
since Il of these methods now hold tmportant places in the
treatment of thyroid disease 1t 13 more mmportant than ever
that the physician should be w1l grounded in their potentialities
and that he should adapt treatment to the requirements of the
dividual patient

Today tlus individualization can best be provided by a shill
ful team of specialists who work together cooperatively to
study the diagnosis and treatment of diseases of the thyrod
gland  Through the efforts of such teams working carefully
analyzing therr results critically and following therr patients
continually there will emerge a clear comprehension of what
can be accomplished by modern metheds of treatment
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The morbihity of radienl resection 1 hugh and persistent hypo-
metabolism 15 common whon most of the gland 15 removed

18 In Ricdeds struma vy s of httle of no value and
operation 1 pt to be defficult It 1s unwise unnceessary and
often din.crous to attempt to romove the entire lohe  If the
omon ke concentrie luunations w the fibrous fissue sur
rounding the ecatral degenerating adenoma can be found these
Awvasculir planes can be followed by blunt dissection and the
core of the lobe shelled out without disturbing ts capsule
Following tins procedure the symptoms are relieved ‘nd there
1s no further prohferation of fibrous tissue
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