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surgical sepaattion impracticable. The phlotograpli repr-e-
sents tlienii at the age of 18, aind tle3 sllowmani speaks of
their " lhealth ltand beautt.': They are initelligenit, godt.
musicians, cani play the saixohlIone a1d otlhiei illstrieinilCets,
anid tiey have aequirel a comfortable fortune. A repjort
more lacoic anid quaint would be difficuilt to conceive.
Dr. James Rootli has furnished ani excellenit accounit of
theo dlelivers' and( infancy of tlh Briglhtoni twiiis in tlhe-
British .Mc(lical, Journa.l11S, 1911, ii, 653.

Apa.rt fromii the maniy (disnagr eables incid'ental to suchl
unions, tlher-e is tlhis; dlotmiinatinig question: WIhat will
happen if onte twini dies before tlie otlher?

ILazaruis-Johaines Baptista C'olloredib was born in Genoa,
in 1617. Eachl clhild was christteled separately, aud when

N:'

Pa. 6.-Violet-Daisy 1ilton, the Brighton TwinL

thley girew mip were e\hibiteIt all over Europe. They were
described bh G. Barthohlinis, professor of anatomy at
Co'penhagen. At that date tie twtins were 28. It is
wortlh notice that Iazw;ns x:as of a just stature, Coullteous
in (leportminiti and p.diantly attired. He covere(l thie body
otf his bnahthu.wit-r 1 (lo;;k, as presaging thiat wh1eni lie
died, he shiold also vxoirei* i th the stiniik amid putrefaction
of lis body. lazaru heroefuv took tlhe gie;atest eare. of
lii s ,,tlh1er brother. iluis is :1 good exanijple (of kindmuess
for .,cllisli reasoims.

it is establ)ished tlat, as a r0l(e. in tin case of conijoilied
twins the death of one i.quikly followed l v the death of
the. compa)nion. The? fteto f the( lsml;ml tw iis; Rosa*.-
Jo>*seiha Blazek1, bolrm at Pro gmleX and K uiown^-l thrloughou>t
thle orlda(.s; the( Rohclelmiaii Twzines, is 51woth -reordimig onl
acc-OunIt of itS 1)OthlOs. ~Josephal. hlad pneumonllia1 followedl by
c.atarliaIu jauidlicc il Chlicago inl 1922, ag¢ed1 44. Rtosa

refil sed to be sep)arated fronii her sister. *TJosepla died
linst; Rosa diedal fifteent n uiiitites later. Rota'd last wishi was
that sh114 should he allowed to dlie with lher sister. Rosat's
so11 ilisiste(l mi ll is miothier's wish beil)g resIpete(l, s Ii1ui.'
helpieierel Imeing all orphxan to denlyilng lhis lmlothier-'s tLsi,
r(L lst. \At the age of 32 Rosa fell ill love ithi the
show m,anl .a,tl conleeivedl. Shie gave birth to a livilg clhildl
ilt Pi'urgie. Tho chiiltl was in Rosa's, womib, buit Jowsp1ha
as wvell a;-s Ruos;a lia(l milk in lher. breasts (see Tn,tioulis,
Seveitti e(lition, 1922, 1p. 502). A curious legal question
aose lbecamse both womieti (ied ititestate, and(i Soiue 1ela-
tiuunis of .Jose1pia, tile ulImlIatrlie(l t%%iti, clailme(l p)alt of the
("< tflit.
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WIi.:N working 'ini the liistology of the thliyroitl ini 1925
we foulinld that 'thcc 'were two aictivities carried oiln by
the 1orm-Olal gland.1 This (conlucsiOn las s5iile l)ben suib-
.stanitiatetl Iy evidence drawn froIml seveiral other sourves1 -
biochemical, bJiological, and clintical.2 3 The two functions
we reter to al : (1) 'TWe prodUCtion of secretion pl)opeL;
or wlhat for greater precision may be called " lylpl)llo-
genic" sevr'etion. Tlbis sceretion contailus no thyroxill.
(2) Tlle acummulation of colloid-tlhat is, io(lo-colloi(l, wliil
con)tainis the thlyroxin miioiety of thie thyroid prod(hcts.
Ono of the featuires of thte normsal secretory I)roceCsS is

ti e conspicuotts activity of the reticulo-endotheli<al celhis'
w itli tle p)roduction of vnipho.ctes in the initerfollicular
Iylympll spaces of thle tllhyoid gIlxlld( uinlits. It is tihis latter
featutrc of the secretorv p)rocess whichi calls for the specific
designation " lymphoge IpiC "secretion.
To the patlhologist the knowledge of a -specific proces- iii

the niormaiiil physiology of a glanid muiiist lead1 to search for
the corresponding patlhological coii(litioii in whlielt undi(utie
strain falls uiponL thlaut specific p)rocess. This, theni, led us;
to look for a sl-m.s of thlyrioidI disorder in wh1icli th1K
functional imbalance votil(l lie in thie over-production of

lyiul)lphoytes (luirin1g t1i(m secretory proceess of anI otlier\wise.
normiial thyroid glatnd. 11'l the coutrse of a r-eview of albo tt
4,000 goitresws weir(,' uil)le to selprate sonie glandls answ.or-
inig to thix (lescription. These, when range,dl ini sequen;-t.,
betrayed thteir Cw1i pllathologicatl sequelhae-filrosis and
1trophy. Thu1 s a pathological conditioui wlichl hlad beo t

)hselmlc could iiow be (discern1ed Ias a specific pirogrlessive
dIisordI(e.r ofteni as;ociated withi goitre. To thisClSlaS of
1enlarged tllhVroi(l gtrtudl wl'e gaVe thle umaine '' lylilphadeioi
toittCe.*
Uoitres whicil e.seIlntilily b.lonig to tlhe grolup of lyllmph-

a(lei4oii-I goitres lhave been uilIC(led byeal tibseiei
"hoIDX1 iC inflaummlntOry thyroid itis, "' graunlouina tois

thiyroiditis,'' IC enidothelioma, " Sarcu(n,11'" a1d ii

Riedel's diseaso "' or "'wvoo(1y thyroid," etc. AtlthouigII
thjes,c va1rious designations, fail to (imiiv(y thte trlue pattljo-
g'1nesis of this conlditioni they (10 indicate its most strikinlg
feature;: (1) the lympho(ytic activity which i.S typiical of
thle ea-ly or p1l)riSSiVe stages of the process, and(i (2) tlI.
filrosis d Iatrl')l1y w-hich accompany its latur stages.
The l\V1 110ocytic infiltration is peculiar in that it plicks

out the1 snJwCifuc thyroid lymip'lh Spaces inl a mnost (delicate
anld selective fashion (Figs. 1, 4, and(l. 5). Ii this nialunlit-r

The lymp1iadull niim pr(ocegs nleed not easte enhargemeit of the glnd;
inihlte(, it ',as It(n tound as a progresive condition in senility.



LYMPHADENOID GOITRE AND ITS CLINICAL SIGNIFICANCE.

(By G. Scott Williamson, Innes H. Pearse, and B. McCarrison.)

FIG. 1.-Section of a human thyroid showing the early changes in the
lymphadenoid state. Lymphocvtes fill the lvmph sinusoids between the epi-
thelial columns. Colloid is absent The follicle is a " secretion " follicle.

FIG. 2.-Later stage of the lymphadenoid process in a human
thyroid. A whorl of fibrous tissue replaces a gland-unit.

FiG. 3.-Section of a lymphadenoid thyroid
of a man, aged 65, who died an accidental
death and had no symptoms. The white
opaque areas are foci of lymphogenesis.

FIG. 6.-Isthmus of normal thyroid in " control " rat, for
comparison with Fig. 5.
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FIG. 5.-Isthmus of lymphadenoid goitre in rat, showing
invasion of the lymph spaces with lymphocvtes and the
absence of both secretion and colloid follicles.
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it affords a beautiful picture of natural injection of the
thkyroid lymph sinusoid, and lends further confirmiiation to
ou1 conception of the essential nature of the thyroid gland
Uiii ts.
As thle disease progresses the lymphogenesis becomes more

and more active; lymphocytes begin to collect at the
hilum of the gland-unit and to range themselves in a
circular fashion around its circumference as they crowd
in the lprivascular lymph spaces about the capsule of the
gland-units. With the increasingly active lymphogenesis
the parenchyma, which is producing the lymphogenic secre-
tion, becomes hyperplastic, and active mitosis appears in
the epithelium. The overgrowth of the parenchyma is so
great that, in some cases, islands of solid epithelial tissue
fill the follicular spaces, from which by this time all
secretion has been drained away. It is noteworthy that
lymphocytes only accumulate in and about those gland-
ulnits wherein lymphogenic secretion is being formed. In
the follicles where colloid is accumulating there is no peri-
follicular lymphocytosis. This characteristic feature of the
condition can, of course, only be observed in earlier cases
in the human subject and in the experimentally produced
condition in rats; for, as the process advances, the abnormal
lymphogenic activity claims the whole field, and colloid
storage becones inciicsiderable. Exhaustion of the epithe-
lium eventually ensues, and now, no longger able to produce
secretion, it becoimles atrophic.
Meanwhile the cells of the reticulo-e'ndothelial system,

so actively concerned in the lymnphogenic process, also
suffer; an insidious fibrosis invades this tissue, creeping
along its course from the periphery of the lymph sinusoid
towards the centre, until there ultimiiately appears a
complete fibrous skeleton replacing the reticulo-endothelium
of tlle affected glanid-unit (Fig. 2). The process is not that
of scar' formation. It is one of replacement fibrosis begin-
ning in the reticulo-eindothelial systemii, whiclh is the region
of functional " strain," and finally involving also the
isolated islands of exhausted epithelium. Tqhe picture
prodtuced by the end-result of this process is a clharacteristic
anid peculiar one, for the gland-unit is entirely replaced
by fibrous tissue. An ever-increasinlg number of complete
fibrous whorls are ultimately formed throughout the
thyroid, each whorl representing what wvas originally an
active gland-unit of thyroid tissue. This is the " woody '
thyroid of Riedel's disease. Area after area of these
whorled fibrous nodules become linked together by the late
progressive fibrosis of the iliterlobular lyimph channels, and
the once much enlarged thyroid tends finally to slhrink into
a siiiall knot of fibrous tissue, unrecognizable as a thyroid
glanld except for its position. This gland is tlle gland of
imyxoedema.

It is clear from the. progressive and ordered chain of
events in the pathology of lyimphadenoid goitre that there
was justification for postulating the association of this
type of thyroid with some genera., as yet undifferentiated,
const-itutional disorder, the terminal phase of which was
myxoedema.A
The sequence of events which tllus leads up to the gland

of mlyxoedema had been already n]oted by Simmonds.6 He
also emphasized thle fact that this sequence of events
was to be found apart from mnyxoedemiia, but in evident
association with hlypothyroidism. A furthier survey by
Simmnonds showed conclusively that this was not a secon-
dary event in infectious disease, but a very specific condi-
tioln of the thyroid.- The lymphogeniesis, as lie points out,
is the cause of the fibrosis and atrophy, and not a reaction
following primary atrophy of the gland. Tebbutt, in a,
study of the condition, confirmiis Sinimiionds's main conl-
clu0ion, and definitely links the pathological process to a
p)rogressive hypothyroidislmi and ultimrate iimyxoedema.7
Cari-inog this a step further we lhave shown that lymplo-
genlesis is a funietion of the normiial tllyroid, so thlat lymplh-
adelnoid goitre becomes an expression of a disturbance of
the lymphogenic function of the glaild. We may conclude
tllat there is some specific genieral distur bance which
expresses itself in the thyroid glanld as lymphadenoid
goitre. The general condition h.as as its-clinical sequelne
hypothlyroidism and finally myxsoedema. Spontaneous
;a-y;cedema is thus the termllinationl of a generall disease

rathler thlan the sequel of a local tlivroiditis.

Cliniciians have recently begun to recognize the condition,
with the result that during the last eighteen months four
out of the seven lymphadenoid goitres wo have received
from the operating theatre were diagnosed as such before
operation. It is not for us to speak, however, of the
full clinical syndrome; suffice it only- to say that thle
tendency for lesser or greater degrees of myxoedema to
accompany the goitre is already well recognized by the
sur'geons familiar with these cases. It is, indeed, likely
that many cases exist in which no symptoms occur until
the insidious fibrous atrophy induces a spontaneous niyx-
oodema. Thyroid glands are occasionally found post mortenm
in wlhich the early stages of the lymphadenoid condition
are observable in the gland histology, but where there is
no record of any coexisting symptoms (see also Simmonds).
A figure is shown of one such gland taken from a man,
aged 65, who died an accidental death (lFig.1 3). ItI
certainly true that the t-ypical gland attributed by tlhe
pathologist to myxzoedema is identical with the gland of the
terminal stage of lymphadenoid goitre.
Let us now -turn to a conslderation of tlhe etiologv of

the condition. McCarrison has for miiany years been co;n-
cerned to demonstrate that the thylroid, gland plays an
important part in the gnerl mnetabolism and, futher,
that other workers, by confining their attention e2xclusivcly
to the metabolism of iodine; have been.taking too narrow
a view of the thyroid function. He therefore set ou' to
cause a goitre on a diet which contained iodiine. HQ I-as
guided in his choice of diet by the experience of hiis
previous work,kwhich showed the overwhelming influencee
of vitamins in the functional turnover of the lymph6cytes
in the initestine-or intestinal lymphogenesis.8 He.li'ti-
n ately found a diet, containing an abundance' of .iodine,

lIieh gave rise to a disturbance of the lymlphogenic functioni
of the thyroid glanld. In other words, McCarrison has pr°o-
duced experimentally a. lymphadenoid goitre.
There is ho room for doubt that the goitre produced

in the iat and the goitre of the natural disease in nman
represent the same condition (Compare Fig. 1 with rigs.
4 and 5). The rat goitres represe4t the earlier sta,ei, the
greater number of human lymphadenoid glands encoii,ntcred
represent both the early and the later stages of a'n identical
pathologieal process in the thyroid. IJnless. the hunman
glands are completely replaced by fibrous tissue, areas can
always be found somewhere in them in. which the condition
is still progressive; if the 'rat goitres are selected some
vill be-found in which the chaiacteristic fibrosis is -lready
beginning to showv. In theliuhuman sul-je-t 'tlle age -t lwhich
the progressive symptoms -show themselves is rarely before
45 years', while. myxoedeffa, of courlse; occurs on average
at decade lateor. '--We hihv6, theii; ry'teason to eCxpe(t
that the .termiinal phase -of lyniphadenoid goitre can also
be prodnced in rats, pro;ided they cani be kept alive sufli-
ciently long ulider suitable experimental conaditions.

NOTE ON. THE EXPERLINENTAL PRODUCTION OF
LYMPHADESNOID OGOITRE IN RATS.

BY

COLONEL R. IMcCARRISON, I.M.S.

The colmiposition of the diets used in tlle expelrimental
production of lymnphadenoid goitre9 10 in rats is as follows:
American wllite flour, 72 to 82 parts; meat residue, 5 to 15
parts; olive oil, 8 parts; salt mixture, containing 0.45 per
cent. of potassitumi iodide, 5 piarts; distilled water ad lib.
Various modificatioiis of this diet, containing greater or
lesser amounts of white flour, or havinog celrtain propor-
tionis of thCe white flour replaced by stareh, have -also
been used.
Approximately 25 per ceint. of young rats fed on diets

of this comnposition, and confined in separate cages. under
conditions of the miost scrupulous cleanliness, have exhibited
goitres of valious sizes at post-mortem examination. T'hle
goitres have been found in rats killed, or dying, as early
as 75 days fromi the initiatioln of the experiments and as
late as 165 days. They have occurred miiore frequently in
females than in, miales. Macroscopically they are of glisten-
ing, flcslhy al)l)earanc.e, bright, or darkish.l red in colour,
anld vary in sizc fromii twice to five times that of the nornal


