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It has long been known that the thyr oi d is a very vascular 

organ . We would naturally expect this , sinOe this gland exerts swh a profomid 

influence, through its secretions, upon the physical and nervous developn~t of 

the body. C. H. Mayo says that the blood suppl y of the thyroid, in proportion to 

its size, is five tioes that of the brain . Porter states that all the blood in 

the hUI:lan body can pass through. the thyroid in an hour or less . In a series of 

. 43 experioents, Tschnawslcy found that the anount of blood flowing through the tl:cy-

roid gland was 560 c.o. per oinute for each 100 go. 1aight of the gland . He also 

showed that the total anount of blood in the body of a dog passed through its 

thyroid gland sixteen tioes in a day. 

Location: 

The thyroid gland is situated in front and at the sides of 

the trachea. It is s;yi:ioetrical in plan but not in details, and consists of two 

lateral lobes connec tad b~ the isthrnlS . There is a pyraoidal lobe in about 

50 per cent of the cases; this lobe rises fron the isthDus or fron one of the 

lateral lobes. The thyroid lies posterior to the group of infral:cyoid ouscles , 

fron which it is separated by the niddle 18')'ar of the cervical fascia . The 

lower portions of the lateral lobes are crossed by the starnooastoid ouscles . 

The inner surface lies against the trachea, the cricoid cartilage and the lo er 

posterior wings of the thyroid cartilage . It reaches back to the esophagus , 

which it touches on the left and sonatinas on the ri~ht, and it rests against the 

prevartebr~l fascia . Fosterior or slightly extornal to the gland is the coDDOn 

~ " carotid. The internal jugular vein lies beyond the artery. 

_rterial blood supply: 

~h lateral lobe of the thyroid gland is supplied by two 

artorias, while an occas ional fifth vessel, the thyroidea ica, supplies the 

isthou.s. The superior thyroid artery is the first bri::illOh of the external carotid 
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and cones off just above the bifurcation of the carotids . t first it ascends, 

alnost horizontally anteriorly, but soon it turns downward and passes beneath 

the onohyoid, sternoliYoid and sternotbyroid ouscles , to reach the superior pole 

of the thyroid gland . Just before reaching the superior pole it divides into 

two or three brunches; the oain trunk passes downward and i:m:1ard , sends branches 

coursing over the anterior surface and finally enters the su.bsta.noe of the gland. 

nether branch pursues a course dCY.'m the posterior surf:....ce of the lateral lobe, 

and still another :cay enter the body of the gland as soon as it reached the 

superior pole . 

The inferior thyroid artery is l~rger than the superior, and 

its course is no re variable . It is the lareest bra.non th.at arises froo the 

thyroid axis . It passes vertically up.vard to about the level of the transverse 

process of the sixth cervical vertebra and then bends oadially, passing behind 

the COI:ll:lon carotid artery, the internal jugul~r vein and the pneuoo ~stric nerve , 

either behind or in front of the recurrent lar~eal nerve and finally reaches 

the basal part of the lateral lobe . In 83 per cent of the cases exe.nined the 

artery was in front of the nerve, in 7 per cent behind it, and in the recaining 

10 per cent the nerve w .... s surrounded by nuoerous br.Jlches of the inferior thy­

roid artery . The br nches reach the gland posteriorly at about the ni.ddle third; 

sone raoify over the surface wll.ile others go to the parenchytlS. dividing into 

nany branches soon after reaching the gland subst~nce . 

The thyroidea ioa. generally arises froo the innooinate artery 

It 
but it oay spring froo the aorta or froo the right coa:ion carotid artery• 

runs upward in front of the trachea to reach the istbr:IUS . In several tb:>usand 

thyroidectotlies Per:iberton has encountered this artery onl once . In the course 

Of this study a t~rroid ice. was not observed. 
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Venous blood supply : 

The thyroid has a very rich venous supply . ll:lergillg froo 

the organ, the veins fern a large plexus beneath the capsule, fr0t1 which the 

blood escapes by three chief courses on each side . The superior thyroid vein~ 

are double, and are the only ones that follow the course of the corresponding 

arteries. As a rule, they e:opty directly into the internal jugular or into the 

facial or oay COOI:lunicate with the linguals . The inferior thyroid veins, 

generally two in nu.ob er, c OI:le fron the deeper part of the organ and foro a rich 

plexus in front of the trachea under the :oiddle l~er of the cervical fascia . 

Thay drain for the nost part .into the left innoilinate vein . They nay, however, 

enter at the angle between the two irmor.linate veins . The :oid.dle thyroid veins, 

or the lat eral group of veins, l eave the lateral aspect of each lobe, cross the 

comon carotid and enter the internal jugular , ana.stooos ing as a rule with the 

pharyngeal plexus . 

1:ytzphatic supplyi 

The lyophatics begin in the gland as perifollicular lynph 

spaces; froo these spaces, plexuses follow the interlobular septa in their course 

to the exterior, where the;y constitute a superficial plexus froo which the lyoph 

passes in all direction . Sona l yµph runs upward froo the isthr:IU.s to si::B.11 lyoph 

nodes in front of the lar~ , and s0t1e downward to the p.retrachea.l lyoph nodes • 

That fron the sides flows to the deep glands about the internal jugular vein. 

l~ erve t'llUpply: 

The nerve supply of the thyroid gland probably has its origiD 

in filaoents fron the synpathatic ganglion . Rhinehart has shown that the nerves 

Which go to the thyroid are entirely of the non nedulated variety. They reach 

the gland. fron neighboring cer vical s~athetic ganglia, by way of the perivascu­

lar connective tissue and the tuni cs adventitia of the thyroid arteries . They 
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appear as large, wavy, irregular strands, cor.iposed of indi vidual varicosed a.xis 

cylinders c ollectad together into bundles si.Ililar to the wires in a cable . The 

nerves branch with the arteries and fom an elaborate, oinute , perivascular 

pleXllS. Branches are given off that penetrate betv1een the follicles and for1:1 

perifollicular pleXllSeB . There are also r.iicroscopic filaoents mich a.rise froo 

the syopathetic nerve and enter the gland along the walls of the inferior t~oid 

vessels . 

Studies of the nerve supply of the thyroid gla:r:d have been 
4 

ca.de by Cannon, and by Rahe and Rogers and others . cannon found that after 

stioulation 0£ the cervical syo:pathetic nerve , adrenalin gave a ouch q.i.icker 

rise in blood pressure if the teyroid gland was intact . This did not occur, 

however, if the thyroid had been previously reooved . Rahe and Rogers conducted 

a series of experinent s on dogs in order to stud~' the nerve supply of the teyroid. 

They cone luded that there seer:is to be no reasona:ble doubt but that the thyroid 

gland is at least partly tmder nerve control, and that its physiologically 

active substance is discharged into the circulation in response to nerve stioulus 

Experioents on blood supply: 

In order to ascertain to what extant the blood supply of the 

thyroid gland is affec tad by ligations , it was thought advisable to study the 

various possible anastowses . A detailed study of the blood supply was oade by 

injecting the blood vessels of n'Ul:lerous necropsy specioens (after the oethod 

Of Grossl with a. bariuo carz:U.ne, gelatine mxture, which was heated on a water 

bath to a teoperature of about 5000 . The injections were oa.de with a 10 cc. 

syringe with enough pressure to fill the capillaries . /hile the inferior thyroid 

artery was being injected, the solution was seen running out of the superior 

thyroid of the sane side in every instance , and out of the s~erior of the 

opposite side in 30 per cent of the cases, and out of both superiors, and the 
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opposite inferior in 20 per cent of the cases studied . 1.'han the prir:iary injection 

was I:la.de in the superior thyroid artery, the injected naterial was always seen 

in the inferior thyroid of the sa.oe side, and in the superior thyroid of the 

opposite side in 80 per cent of the cases; and in all of the vessels in 20 per 

cent. Various conbinations of injections were used and roentgenograns na.de after 

each injection. Later, the speciI:lens were fixed in Kaiserlin and dissected . 

The best results were obtained by studying norrial thyroids, or soa.11 colloid 

goiters. The exophthalnic goiter was difficult to inject,and the vessels did 

not show up well . 

:Major showed in his work that the capsule of the thyroid has 

a rather scant blood supply, and that the sr:iall art~ries supplying it anastonose 

with each other to fom a network which divides the capsule into diaoond shaped 

areas . 

T'ne principal arterial trunks ranify on the surface Of the 

gland within the true capsule and anastowse freely witi1 one another. The 

anastooosis is freer betveen the various vessels of the saoa side than bat~een 

those of the opposite sides, though there is a wall os.rked brClllcn of coi:nunica­

tion present through the isthtrus . 

The larger arteries are distributed principall y over the 

surface of the gland ; there is only an occasional large vessel deep in the 

parenchytla.. .8ach artery gives off several branches, sone of which supply the 

anterior and s one the posterior surface of the gland . The nain continuations 

Of these arteries are prone to ri.m along and upon the nargins of the gland.. 

( igures 1 , 2, 3, 4, 5 and 6) 

The superior thyroid artery is oore constant in its division 

and distribution than the inferior thyr~id artery . It generally divides into 

three br:..nches • The largest branch runs dOl'mward over the anterior surface 

of the gland , sending branches in all directions; sooa of these ral:lify over th 

4-21 6M 



--6 
surface of tho gland, so:r:Je supply the yarenchyna of the gland, and otiJ.ers anasto-

nose with the sup9rior thyroid of the opposite side, sti l l others, with the in­

ferior Of the sar.~ side . The next largest br~nch descends along the posterior bor. 

der of the gland and anasto:ooses with the inferior thyroid, sending ·oranches to 

the parenchyna of the gland and to the trachea . Often a connon trunk is forced by 

this Pnastonosiz . The trunk gives off a teroins.l artery, which supplies the supeI'­

ior parathyroid body. ~he third branch enters the substance of the gland and to-

gather with the other parenchyoal brrulches, as shown by ~ajor, rapidly di vides 

and forns a network of vessels supplying the lobules . ( igures 7 and 8) 

The inferior thyroid artery divides into two or ooro branches at 

varying distar.ces fron tne gland . Latarjet and l~nartine report instances where 

the division occurred quite close to the thyroid a.xis , and one case where there 

was a double inferior thyroid artery . In a series of 437 observations Dwight re­

ports an absence of the inferior thyroid artery on the right in one case, 'nd on 

the left in five cases . The principal branches of this artery entor the capsule 

of the gland on the posterior surface in the neighborhood of the niddle third. 

Sona of tnese branches ranify over the surface of the gland, while one large 

branch runs along the inferior border tcr;ra.rd the isthous . ~he nunber of br~nches 

and the points at whlcn they enter the gland substruice nay ve.ry consider bly. 

In the cases studied, the average point at whiC .. the principal branch of the 

· f 1 f th gland was 4 .5 en . froo the 
in erior thyroid artery entered the capsu e 0 e 

su · froM the inferior pole; the length of the lobe 
par1or pole , and 1 . 8 en. ~ 

averaJ,?;ing 6 •34 en. In one case the uppernost branch entered the c_psule 1 en. 

fron the superior pole . In another case the l owest branch entered the capsule 

1 '4 '~ha i' nferior thyroid rtery is a.bout one- third 
I' en. fron the inferior pole . • 

1 '·'ha averacrA inferior thyroid vessel 
arger t han the superior thyroid artery . • u.o-

he 
"'e·ac:- d 2 sup"rior thyroid 0 rtery neasured 1 .87 ro. 
... ...ure . 78 tlr.J. • the averaae " "" 

' Q 

l t 1 90 ......, The lJrgest superior 
argest inferior was 3 . 68 i:in; the sna.lles was • ....... . 
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thyroid artery neasured 2.38 l:ll:l, <.illd the snallest was 1.57 I:ll:l. ~t tioes 

definite arteries were seen cooing through the tracheal rings and ent ering the 

posterior surface of the gland.; and again branches froo the inferior thyroid 

were seen leaving the gland substance and entering the trachea on its anterolat-

eral surface . 

The tlicroscopical blood vessels supplying the thyroid tissue 

are usually plentiful . The interlobular arteries, which are branches of the 

parenchynal vessels, are generally two to five in nunbar and break up into 

close networks that surround the follicles and lie ia:::ted.iately beneath the 

epitheliuo. (Figures 9, 10, ll and 12) 

Berard and Destol shewed that the anastoDOses ware upon the 

surface of the gland, and that few, if any, were intra.glandular. Latarjet and 

Alaoartine cane to s ioilar conclusions in their experioents. The no t ioportant 

anastooosis is the unilateral longitudinal a.nastonosis between the superior and 

inferior arteri es of the saoe side . This anastooosis occurs on the late l 

and posterior surfaces and occasionally just within the substance of the gland . 

Of these, the one on the lateral surface is seen oost frequently. One of the 

nest constant branches that unites the inferior and superior thyroid arteries , 

lies in the angle famed by the trachea and esophagUs and extends along the 

posterior border of the gland . (Figures 13, 14 and 15) 

The bilateral anastoooses are as a rule, less developed, 

nore coqplex, and extrenely varied. Often there is a direct ca::Dunication be­

tween the superior thyroid vessels across the upper border of the istbl:IuS, 

generally anteriorly, but at tines posteriorly. rhe cor:Donest types of 

anastonoses seen, are those shOwn in tr~e accoopanying plates . La.DdstrlD and 

Streckeicen have shown vary clearly by their injections, that sUlh anastoooses 

are present upon the surface of the gland, not only bet 1een the arteries of 

the sane side, but also betm~ell thos 0 of opposite sides . Delore and Alaoartina 
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arrived at sinilar conclusions in a large series of injections . In this st'Ud.y 

no direct anastor.iosis was noted between the two inferior thyroid arteries . (Fig. 16) 

There is an indirect anastooosis by way of the larynx, 

trachea, and esophagus, by which the blood supply to the thyroid gland can be 

reestablish Ed after ligation of all four arteries . The larynx is supplied by 

the superior laryngeal and cricothyroid arteries, which ere branches of the 

superior thyroid artery, and by the inferior laryngeal, a brc..nch of the inferior 

thyroid artery. The trachea gets its blood su:pply fron branches of the inferior 

laryngeal and inferior thyroid arteries, which ana.stooose below with brcm.chial 

arteries and with the internal J:laT.Jlaries through the anterior oediastinal gs . 

Branches of the inferior thyroid artery supply the esophagus and a.nasta:iose 

with the lower branches of the ascending pharyngeal artery. (Figures 17 and 18) 

As a rule, the arteries in the substa.n::e of the thyroid gla.nd 

are accoI:lpanied by two veins, which are joined at various places by bar-like 

connections which run across the arteries. The veins arise froo the far side 

Of the capillary network, follow the course of the arteries fairl closely and 

anastonose in a s ioilar na.nner . Thay aopty at various places into the larger 

veins that are eoerging froo the interior of the gland and a.nasta:lose freely on 

the surface . {Figure 19) 

On exaoining the cut surface of injected gland.a it was ob-

served that the individual vessels are larger in colloid than in exophthalniC 

goiters, and that the farther away frCJ:l the capsule the sections are taken, the 

Sll:l.ller the vessel are. No one questions the vascularity of an ~t ive exophtbaJr. 

I:lic goiter . This seening contradiction, in regard to the size of the vessels 

as conp~red to a colloid goiter is explained, therefore , b· toe f ct that the 

lobules and acini in the exophthaloic g'Oiter are srnller but ouch oore nuoerous 

Within a given area ; and, as each has its individual blood supply, th~ vessels 

l:'lUst, of necessity, break up into nuoerous snaller arterioles and capillaries in 
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order to supply their lobules. In a colloid goiter the vessels in the parenchyi:ia. 

are larger and do not break dotm into so oany ninuto capillaries as they do in 

tha exophthalnic goiter . The colloid is not distributed uniforcly throughout 

the gland , but is in excess and under considerLble pressure in various areas . 

The intralobular vessels are pressed upon by this colloid to such extent that the 

lUI:len of the vessels is entirely obliterated and the injection oaterial is un­

able to penetrate then • . This observation has been proved histologically by 

1/ilsan. 

farathyroid glanis; 

he parathyroids, two to fou.r in nuiiber, ~era first described 

by Sandstroeo in 1880; l ater, in 1891, Gle· showed their relationship to teta.ny. 

In 1907 Halsted and Jvans worked out the blood supply in a large sories of 

cases. Lorin has done oore recent work on this subject . 

The position of the parathyroids is variable; as a rule the 

suporior glandules are found in the Diddle of tho posterior surf e of the 

thyroid gland in line with tne channel of anastooosi bet\ •een the inferior snd. 

superior thyroid vessels. The inferior pa.rathyroids a re the larger d are 

situc.ted at the lo\/er pole of the thyroid gland , eithor re ting on the gl 

or below it on the trachea . l'he artei·y to the upper 
rathyroia is derive froo 

one of the oain branches of the inferior thyroid artery or fro au anasto ~ ng 

chann the lateral lobe and J·oins 
el which runs along the posterior oargin of 

the superior 2 nd inferior thyroid vessels. The arterv to the lo~r ra ~oid 

is usually las than 5 
• in length and it arises froo a branch of the inferior 

thyroid artery. However, in instances where the inferior parathyroid gland is 

found oelow the inferior pole, the a.rt ar~: is between 3 and 5 cc.. long and 

CoUrsas as a distinct, usually unbranched, vassal to the ilus of tne gJ.a.ndule. 

After ligation of an inferior thyroid ve sel the parathyroi 

Of the sane side oa.y be supplied with blood froo the superior thyroid artery, 
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and after ligation of the Sl.i>erior end inferior vessels of the sal:J3 ide, the 

blood supply nay cooe froo e.n ana.stooosis between vessels of tne op o 1te ide • 

. fter lieation of all four thyroid vessels the blood supply oa be o-intained b 

anastoooses with the pharyngeal, esophageal E!lld traohe l vessel • utting off 

of the blood supply to all of tha parathyroids probaoly ould result in tat 

A light tetany ca.y result froo ligation of all four thyroid vessels, but this 

seldoo occurs. Iverson, Kocher, Von Miselsberg and others bavo not tat y 

after ligation of all four vessels, but frequent}¥ four ligations h ve been per-

forned without any resulting tetany . 

follO\ving four ligations . 

istrunk s ever seen a case of tetany 

facts of ligation; 

It is not UDderstood. just by patients ith uophtbalJ:liC 

goiter get benefit froo the ligation of the superior thyroid arteries . If 

ligation coopletely cut off the blood froo the area supplied b the 11 ted 

vessel, necrosis ~ould result. le k:nOW that this is not true· for t er is 

enough experioental evidence presented to show that the anast si i o ioh 
th roi eot-

that circulation can be reestablished in a short tiJ:le • •. ecently, 

ooy was perforoed at the yo Clinic about two weekS after 11 four ve sel 

been ligated, ond little or no uifJ.·erence w s noted i t e v s ul it of t 
8 

gland . ( igures 20, 21 , 22 , 23, a.nd 24) 

It w~~ld appear tba.t soce other factor then bl oo 

be responsible for the icprovecent after ligation. In experic 0 

nin er and l!'itz unnistslw.ble 6 i.gllS of hyperthyroidisD ere roduc 

on, 

i c ts b 

.e c 
a.nastonos± ng the va.gu.s trunk into the superior cervical s • thetio • 

assuoa, therefore , t~t the functional c t ivity of the tl:..yI'Oid is controlled b 
e br 

S!11Jpathetic fib-ers.. Ligo.t ion of the superior tnyroi pales in that o 

about an interruption of the icpulses reaching the gland fra:i the su erior 

cervical s~npathetic go.nglion since the brcnches froo this ganglion reach the 
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gland in co:cpany with the superior thyroid artery, and er 11 ted nen those 

vessels are ligated . SeSDents of the superior thyroid arter• :wd vein were re­

ooved during the process of a ligation and als> froc necropsy ecicens 

these were studied oicroscopically. ~Y smll nerV"e bundles ere ee. to be 

closely associated with the vessels; others were eobedded in the connective 

tissue . In several gross ~ ec mens a smll nerve as dissect d out and found to 

follow the course of the superior thyroid artery; it gave off oinute bran::he 

and entered the gland with the artery. one cicroscopic branches hlch re 

not closely asscoiated with the superior thyroid artery are found in the loose 

connective tissue at the superior pole, a.nd these enter the gland iDCle endent 

Of any vessels . 

Fron sooe of this evidence, it ould 

get the oa.xiDUD benefit fra::i superior ligations, a polar ligation o·ld be 

de in addition to dividing and ligat the superior tb¥roid artor ; thi 

ould catch the veins, lycphatics and reminin nerve fil nt • l1 

t ions • a lone, do not suffice; for there is no cons t 
t point here the rior 

teyroid artery enters the gland. e have s e cases 
h'Jre the s • rlor pole 

has been ligated, but the artery was Dissed. ecbertou s n c es 

the superior thyroid artery did not enter the superior ole, ut ont tl 

to the isthous. In one speciDen eX2Dined, the princi el r 
ior 

thyroid 1ent directly to the isthcus, anasta:io ith a br h fr 
th 

opposite superior. 

The ioprov oont hie.a foll superior 11 ti is no 

following inferior lig&tions in spite of the f t t t the inferior t oid 

artery supplies a ouch la,i;ger area than the sup rior. • is be ex. lained 

by the f ct that there are onl a f oicroscopical nerve fil ants acco 

ing the inferior thyroid vessels . other factor that oe of i:cport an::e , 

if we assuce that the activating oaterial passes free tne gland b~ ay of its 
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lynphh..tics, is thi;;..t tha superior lynphatics leave the gland in c onpany with 

the superior art Ary and veins, and are ligated at the sane til:le , whereas there 

are no veins or lyophatics that acconpany the inferior thyroid arteries . 

Pluocer has noted a drop in basal oetabolic rate in patients 

who have gone through a recent crisis, sooe intercurrent infection, such a.s 

tonsillitis, or anything that has caused a reaction . These patients are also 

apparently benefited . '.le have noted that the patients who have the sha.r:pest 

reactions after liga.tion , often shcm the nost ioproveoent when they return in 

three oonths for thyroidectol:ly . Neuhof was unable to show any unifom changes 

following experi:r:1ental ligation of the thyroid arteries and veins in dogs . 

Heoorrhage and its control in surgery of the th,.yroid gland : 

he inferior thyroid artery plays s~h an ioportant role, 

both in the nechaniso of production, and in the surgery of substel"ll!l.l and in­

tra.thoracic goiter, that it is worthy of consideration here . The inferior t­

ery ascends in the neck behind the carotid sheath eoerging froo bet;.ieen the 

layers of the prevertebral fascia, only a short distance before it enter the 

capsule on the posterior surface of the gland . ~his affords a. good anchorage 

for the lower portion of the lobe . velow this point there is c sider ble 

gland without a~ inferior attachDent, save the inferior thyroid veins, end 

they give little or no sui port . An adenooa developing in this a.rec 
ill 

follow the P'.!.a.ne of least resistance , and hence will grow dowm a.rd bet een the 

niddle and prevertebral layers of the deep cervical fascia, into tne oodiastinuo 

In renoving such a gland it is ioportant to begin at the superior pole and 
ork 

dOWnward, dividing the inferior thyroid artery close to the gl 

teopting reooval, and thus avoiding serious heoorrhage . 

d afore at-

The control of henorrhage in goiter surgery, especiall 
in 

ex0phthalr:iic goiter, is still of serious inportance . 
various oethods of 
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operating and different types of stitches have been devised , of which a few 

bear nentioning: 

-13 

Velpeau, Kocher, De~uervai~ ,Jones and others, particularly 

on the continent, routinely dislocate the gland inward and ligate the in­

ferior thyroid arteries and then the superior vessels before starting the 

thyroidectoi::zy . The objections to this procedure are the possibility of in­

jury to the recurrent la.cyngeal nerve a.m an occasional tetwy. 

Other surgeons have placed henostats a.round the lobe, and 

then placed a tight rubber band beneath theo, and cut the gland across above 

the heoostats, suturing the cut surface. Helgenberg recomends su.turing the 

sternothyroid ouscle or pieces of the sternooastoid J:IUSCle to the bleedillg sur­

face of the re:r:mant of the thyroid gland. 

The running, over and over sutures , lock sutures, continuous 

r:iattress sutures, and interrupted ca.ttress sutures have all been used; probably 

the last naz:ied is oost satisfactory. Tµrphy has often stated that great ca.re 

chould be taken to see that every ves el is folllld, cla!l.Ped and li_nted in order 

to insure heoostasis . After the operation is coqpleted the patient should be 

tJ.ade to cough or strain . This 7ill cause bleeding froo any veins that have 

collapsed and have not been lig-a.ted . Finally, the -round s ould be packed ith 

gauze if there is any doubt about the heoosta.sis • 

.Postoperative henorrhage is no longer a coco:>n ocourreDCe . 

If it does occur, it cones on fron a ffJW hours to seventy-two hours after the 

operation and is generally froo an inferior thyroid vein or froo a bra.JX)h 

Of the inferior thyroid artery. Often no definite bleeding point can be found . 

lie1:10rrhage after the third day is extre:cel y rare and is always· due to 

infection . 



Conclusions 

l . The thyroid has a very rich artorial end ve ous bloo s 

2 . There is an extensive anastcnosis between the ves els of t 

sane lobe , end also those of the op osite lobe. 

3 . In the event of ligation of all four thyroid vessels t circu­

lation can be reestablished through an extr 

anastonosis . 

--1 

4 . The secretory acti vi tv of the thyroid gland is under n rv o nt l. 

5 . ~fter ligation of the superior tl oid artor olar li tion 

should be cad in order to cut off tho v in tiC 

and renaining nerve filaoents . 

6 . ontrol of henorrhage i bast accooplishad b ttr 

sutures placed through the r in in 

by ligation of all bleeding points d ng t 

wound with gauze if nece sary. 

7. Bleeding veins cs..n often be dononstr~ted vi t ti n .. 

str in or co h befor closing t • 

2 



B BLIOGRAPHY 

l. Berard and Destol : quoted by Latarjet and laoartine . 

2. Balfour , D. C.: The advantages cf the double reseotion in certain types of 
goiter. Ann . of SUrg. 1914, lix, 671 . 

3 . Blain, A . i7 .: :xibryology, anator:iy, histolog and cheoistr;f of the t.nyroid 
gland. International Jour . of Surg. 1916, xxix, 117. 

4 . Cam on, ',/. B . and Snith, • ' .: : fJW eviderce of thyroia secretion following 
stinulation of the cervical syopathetic . ed . Rec . 1921, c, 171. 

5. Cannon, Binger and Fitz: quotod by Lahey. Boston ed . and Sur • Jour., 1919, 
xxxi ' 610 . 

6. Crile, G. I .: The technique of operations on the thyroid . Sur .,G~n ., d 
Obst . 1922, xxxiv, 256 . 

7. Davis , G. G.: pplied anatooy. Phil delphia and London, 1916, J •• Lippin­
cott c o:ipany, 630 • 

8. Dwight: Anator:iy. :..nzeiger, Bdx 1695. 

9 . De ue.l"V'ain, F.: relioinary heoostasis in 
and Obst . 1916, :xxiii , 402. 

i tar operations . _ur . , G 'll ., 

10 . Delore X and __ lanartina, H.: Lt:. ligature des arteres thyroidiennes . 
Rav . de Chir . 1911 , xliv, 3 l. 

11 . els: quoted by Pool . 

12 . Ginscurg, · . : eontributions to the an.a.tony of the par th roid bo ie ·ith 
special reference to the surgical aspects . univ . of _e 
Bull . 1907, xx, 256 . 

13. Gross L: ~'he blood SU!>ply of the h rt . a· ork, 1921, aul • .oeber 17 ... 

14. Halstad and ~vans : ~1he blood supply of the parathll'Oids . 
1907, xlvi, 489 . 

nn . of ur • 

15 . .alganberg, .x.: 
klonien . 

ur stillung van blutengen ans deo kropfUst nooh 
Zentralbla.tt fiir Chir . o . ii,, 192::, xliii, 366 . 

16. Iverson: quoted by Fool . 

trm:le-

17 . Jonas, ' . o.: .A ·ethod of controlli heoorr' age in thyroidecto • g ., 
yn ., nd Obst . 191 , xviii , 642 . 

16 0 Ju d, L • s .: Intrathoracic gQitar . International linic , eries 30 , 1920, 
i' 149 . 

19 . Kocher: quoted by Pool . 

,_ J. 



- 16 

20 . La."1.dstroo: quoted by Delore and lBJ:lll.rtine . 

21. Landstron and Strickeicen : 1 .. uoted by ajor . 

22 . Latarjat, • et .Alarnartino , H.: i ote sur le. vascul ris tion rtori el u 
corps. ~.yro ide de l'horma . Lyon eaicale, 1 10, oxv, 72 • 

23 . Lorin, • : uatooie et chirurgie des parathyroides . J . de c· • 1.21 , 
xviii , 449 . 

24 . 1:8. ·or, ... ! . : Studeis on the v scular syste of the thyroid . our . of 
, nat . 1909, ix, 475 . 

~5 . ayo, c . H.: Frctors of safet in operating for xophth lnic goiter. 
Jour . .... . ! • 1912, lix, 26 . 

26 . ~ayo, C . li . : Ligation of the thyroi vessels in certain case of hyp rt 
roidisn . Ann . of Sur5 • 1 Ol, 1, 1016 . 

27 . :urphy, J • .o .: Goi ta , "" t lk o .... the enbryolo~ , ato 
the thyroid . Sur0 • l-lin. of • • urpii- , 1 14 

p siolog of 
5. 

28 . euhof, H.: Tryroiu a circulator;vc 
of the thyroiu vessels • . Jour . of 

gas following exper ntal li ti 
e • .. ese h, 1 1 , l.'.Dd.i , Ol • 

., ... ., . earson , .: ole li ~tio in hyperth oidis • 
ublin, 1 lD, xxxi, 177 . 

r • c 

30 . enberton, - • de J .: urger:,r of substernal alld intrathor io oit r . 
rchivas of urg. 1921, ii , 1. 

31 . P be ton, J . de J .: Personal coJ:1:1unic tion . 

32 . iersol, ••• : oroa.l histolo • Ph l dol a an ondon 1 20, • • 
Lippincott Co ., 418 . 

33 . iersol, G. A•: ~unan anaton • Pn ·1cdelphia d LO ·on l 16, 
Lip incott Co ., 104 . 

34 . PlUDIJer , .'/ . _. : Personal ca:u:nmication . 

5 . 

36 . 

.Fort er • .r .: ooe enbryolo ic, a.n tonic, is to lo c nd clini l f 
concerning the thyroid . our . ·ch. t ta d . oc . 191 , xii , 

ool, •• !:! .: The para.thyroid gl ms . Inte at . b t . 
478 . 

g . l 15, .xx, 

t 
3 . 

37 . , J •• , Rogers , J ., ~ott, • G., 
the thyro iu gland . er . our . of 

rve c tr l of 
12 . 

38 . 

39 . 

· inahart, 
our . 

• : ~he nerves of t e t roid an:i 
at . 1912, xiii. 

istrunk, / . .... . : Perscnal co ica.tion. 

r th oia bo ie • r . 

,. ;l 



40 . Tschnawslcy: quoted by Blain. 

41 . 'schnewsky: Dor bl utstra:i in dor schilddruse . 
1903 . 

42 . Von iselsberg: quoted by Fool. 

43 . ·, ii ls on, L. B. : Parson 1 co. unica.tion . 

-17 

fluger ' s archiv . Bd . 7, 

1.zu 2M 



4·21 8M 

Fig . 1 - .nastomsis betr;een the two superior thyroid arteries. and 
bet\'leen the superior and inferior of the aD9 side . 

Fig . 2 - Co:rJplax anasto osis of four thyroid vessels at isthoUs . 
Longitudinal anastooosis . 

--18 



4-21 6M 

Fig. 3 - Dissection of thyroid gland 9 s.owing 
(a} longitudinal anastonosis between inferior and superior 

thyroid arteries of the left side and , 
{b a couplex anastooosis bet ean both superior thyroid 

e.rterie and the inferior thyroid artery of the left 
side.- nterio:r view. ~rteries injected with a. 
camine gelatine-uisrru.th preparation . 

--19 



4-21 SM 

ig . 4 - issection of thyroid e;l d sbowing (a) injected blood 
vessel , (b} recurrent lar~ingerl nerve~, and (c) ra­
thyroid . ostero le.taral view . Vessels injected ith 
a ceroino, gelatine, bisuuth prap~ration . 

0 



ig . 5 - issected thyroid, _o terior 
Vessels injected ith c min 

pro_ ration . 

iew, tracnea r ov 
golatino b' Illlt 

nig . 6 - osterior vie disrect d th oid . _r h r 0 
Shovs anesto osis bet· een ~) supe: or thyrO"d 
on posterior surface of istl:.nus . ves els in ect 
carr:lino , gelatine, bi~outh preparation. 

-- l 

• 



ig . 7 - ~oent5enograo of colloid goiter, both inferior thyroid 
vessels having been injected with a cs.mine, gelatine 
bisnuth prepara.t ion - "a" artefa.c ts . 

--22 



4-21 SM 

• ig . 8 - ~.oentgenograo of norna.l thyroid after inj action 
,of all four thyroid vessels with a cnroine, gel tine, 
bisouth preparation. "a" note cooplex ana tooosis 
at is thous . 

--23 



Fig. 9 - oentgenograo showing result of injection of 
the right inferior thyroid arter witn u c ne , 
gelatine, bisnut preparation. 

4-ZI 6M 
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4-Zt SM 

ig . 11 - .-oantgeno5 rao snow in result of injection of 
the right superior thyroid ~rter~ :m.d ot ·nrarior 
thyroid arteries with a carr,ine belatine bisnuth 
preparation . "a" a.rtefe.cts . 

- 26 





4-%1 6M 

Fig . 13 - oentgenogran 1 owing ro ult of injection of 
right inferior thyroid artery ith a can:dne , 
elatine, bisI:IUth preparation. ":l" artefacts . 

6 
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ie. 14 -

c tion . 
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4-21 6M 

ig. 15 - .. oantganograo showing result of injection 
of all four thyroid a rteries itn e. Ca.rtline , 
gala.tine, is?:Illtn prepa ration . "a" a.rtefa.cts . 

- -30 



4-2.1 8M 

Fig. 16 - .. oentgenog of trachea aft or all thyroid 
vessels had bee injectod it. a c n:iine , 
golatine, isz::ruth pre aration . 

l 



Fig. 17 - oentgenogr~o showing relation of (a} the recur­
rent laryngeal nerves and (b} the par t roid to the 
(c) blood supply of the thyroid • • '\ntero-:posterior vi 
lire laid al ong cour e of nerve and , oetal ta over 

parathyroids. 
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4·21 6M 

Fig . 18 - ~oentgenogratl showing relation (a} of t' e rec~rr nt lar,;n eal 
nerve and lb) the parath· roids to the (c} blood suppl of the 
thyroid . Lateral view, t11yroid having been cut into . ire 
laid along course of nerve and oetal tag'S over p rathyroids . 
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Section of injected th yroid body. X 46. 

ig . 19 - action of injected thyroid bod 46 after iersol. 

Fig. 20 - y sr..Bll (b) nerves in the connective tissue 
between (a ti.vo branches of the superior thyroid 
colloid goiter artery. X50 . 



•-ZI IM 

ig. 21 - cross section (a) superior thyroid artery o.nd 
{b) acconpanying nerves . 40. o ~ 1 th roid . 

ig. 22 - action of (a) superior t nyroid arter showing a 
large ar:x>unt of {b) nerve tis us surrounding the artery. 
~ophthalDiC goi tar . xpo . 

- 5 



A-21 IM 

~ig . 23 ross section la} superior thyroid rtory and 
a.ccoor>onying lb} nerves. 0 • .::xophthal o ic goiter . 

~ig . 24 - la} .erve runnin~ beside lb 
s parior thyroid rter • ~O . 

rU?JCh of the 
.. o 1 thyroid. 
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