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Introduction

EARLY two thousand yecars ago Galen wamed the young physician,

“4f on dissecting a part, you discover something which differs from
my description, you should ascertain whether it is a rarity. Hence, you
should refrain from condemning any works until, hike myself, you have in-
vestigated many bodies.” [4v kai esi
piva qgiz vawv sasd T, yiyvwoke
TesKaTayIYv v & a0 Twv nemeaypivas melz Mpwy, dyp nzs
<, wa2dneo fusiz, Bge nelidwe. Ad anat., [XI (Kihng, IT, 278.)] With these
words began the pursuit of individual variatien in the anatomy of man, a
pursuit which has continued with an inereasing importarce as more and
more individuals are subject to surgical procedures.

The recent recognition that many of the post-operative derangements of
laryngeal function are due to damage of the branches of the recurrent
nerve, lutherto generally regarded as a single nenve, compels the surgeon
to keep in mind the vanations in distribution of this nerve just as he must
in the case of the biliary and unnary tracts To this moment, data on the
variability of the recumrent nerve has been scanty. The present study by
Dr Rustad remedies this deficiency. By careful, ardvous and painstaking
dissection he shows us how incomplete has been our knowledge of the
plam anatomy of this important nerve. Apparently the region is one in
which variation is the rule. Dr. Rustad has wisely presented his findings in
the simplest form which may serve to emphasize the fact that the surgeon
operates on the individual and not on a statistic and hence familiarity with
all possible alterations of arrangement are essential if he is to avoid errors
of diagnosis and operative technique This contribution is of first impor-
tance to the thyroid surgeon.
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Preface

[HE, BASIC objective of thas study was to dissect an adequate number
of cadavers in order Yo obtain a truly representative picture of the

anatomy of the extralaryngeal portion of the recurrent laryngeal nerves on
the right and left sides of the neck. No attemnpt hias been made to follow
the distribution of the nerves once they had entered the laryny. We were
concerned salely with the extralaryngeal poction of these peripheral nerves.

1t was decided arlatrarily that 230 nerves would make such a representa-
tive picture and, accardmgly, 123 cadavers were studied, These cadavers
were dissected m the Anatomy Laboratories of the University of California
at Berheley, California, and the Anatomy Laboratory at Stanford Univer-
sity, Palo Alto, California. The avajlability of cadaver material being some-
w hat ltmited, the study required the span of three years before 125 cadavers
could be dissected, the recurrent Jaryngeal nerves carefully exposed, and
their courses mdividually transposed anto a basie Ine drawing done in the
Taboratory winle actually looking at the dissected specimen The principal
use of these cadavers was for the teaching of general anatomy to First Year
medical students of both universtties. The students were requested not to
disturb the area normally traversed by the recurrent Jaryngeal nerves, but
m a few mstances, this area had heen mvaded out of curiosity. In some of
these cases the nerve filaments were occasionally tom, or the inferior thy-
roud artery was tom and the relabonship of these structures to each other
could, therefore, not be reconstructed  After we had eliminated this type
of case from the study we had approvmately 110 undisturbed specimens.
We clected to report on 100 sunply because the number was an even one,
and facilitated the caleul of p

As stated above, all the dissections depicted in tins monograph were done
in the laboratories of these two umversities at times when the teaching
staffs of the respective Anatomy Departments were in attendance. Unusual
specimens, of course, were objects of great interest and cunosity and were
shared, and then confinmed in each mstance by several observers

After the course and relationships of the recusrent laryngeal nerves were
traced out on the basic Ime drawing, they were filed untd the entire dis-
section p was lete In those i where it was difficnlt to
show pecuhanities of the relationship by drawing alone, verbal descriptive
matter was written on the paper at the time of completion of the particular
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Cuarren §

Historical Background

N 1918, Brien T. King, M.D. (19) of Scattle, Washington, published
the results of a series of special dissections and expeniments he had

been conducting which have scemed to raise the shroud of mystery and
unexplrined phenomena from certaun phases of laryngeal behavior, espe-
cially the derangement of laryngeal function following damage to ene or
both recurrent Jaryngeal nenves. Dy, King's findings are of such fmpor-
tance as to have made it desirable to extend his observations, smee they
were made on a dissection expenience of only sicteen cadavers Therefore,
we undertaok our own separate mvestigation of this subject at the Um-
versity of Cahfomia Schoal of Medicme

The foundation of the entire current understanding of laryngeal func-
tion is based on the work of Onodi (38) and Lemere (22, 23, 24, 25),
Their contribution to the knowledge of this subject was a senes of detailed
studies on the intamste anatomy and physiology of the larynx. Therr work
is niathing short of monumental, since 1t has paved the way for the sub-
sequent apprecation and clanfication of faryngeal function under both
nommal and abnormal conditions For the past several years and at the
time of the present writing, Murtagh (31, 32, 33) has carried out extenswe
studres along the same lines as those of Onods and Lemere. Not only has
Murtagh studied the larynx from a gross anatomical point of view but has,
by physiological techmiques, mvestigated the function of the laryngeal
muscles, and 1 add: has followed by histolagic sections the distribu-
tion of the recurrent nerves within the larynx He has heen able to confirm
the teachings of Onodi and Lemere

The extralaryngeal portion of the recurrent nerves has been the object
of extensive study by anatomusts and surgeons of many ages and their
contrbuttans to the literature on the subject are mdeed volummous, if not
always slluminating

Outstanding among these many contubutors have heen Nordland {37),
Fowler and Hansen (8), and Berlin and Lahey (2, 3, but it was not until
1948, when Dr Kwng made his epochal contribution to the understanding
of laryngeal mnervation and 1ts role in laryngeal function, that students of
thus subject really began to appreciate the significance of their findings
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There have been many references made to the historical background of
our knowledge of laryngeal function and behavior, but nowhere can one
find such an excellent summary of this entire background of this subject as
is contained in a recent paper of Morrison (30). Anyone interested in this
particular phase of the subject can do no better than to review that article.
Morrison compiled a chart 1n chronological sequence which I have bor-
rowed outright and which I include at this point I have found this chart
interesting and informative, and it 1s given here as a succinct review of
the historical background.

Cmca,A.D. Rurus THE Epnesian Greek anatomist. Treatise on Nomen-

100

160-200

1514-1564

1734

1792

1813

1823

1826

1828

1832

1836

1836

1837
1638

clature on Parts of the Human Body. Aphoma and respira-
tory dustress associated with injury of the recurrent laryngeal
nerves.

Gavcn. The first 1ccorded observations on experimental pa-
ralysis of the recurrent laryngeal nerves Animals . . . aphoma
and respiratory distress.

VEsavLius (49). Interested in the role the recurrent laryngeal
nerves played mn voice production. Experimental work and
drawings of the human larynx showing the structures and
the supenior and recurrent laryngeal nerves

MarTiv {28). Animal experiments Return of voice (dog)
due to communicating branches of the superior and recur-
rent laryngeal nerves

Hatenron (10) Believed that the severed ends reunited
Macenpie. First to demonstrate evperimentally that the
crico-thyroideus was innervated by the superior laryngeal
nerve.

StEDMAN (52) Anomalous night recurrent nerve Explana-
tion was not adequate

Harr (11). Irregular ongin of the nght recurrent laryngeal
nerve. Secret of the circuitous route was to be found in the
natural law of embryonic development

RaNey (42) Anomalous right recurrent laryngeal nerve.
MeckeL (29) First to make mention of a divided recurrent
laryngeal nerve Rare but when 1t did occur it 1s always on
the nght side.

Ley. Fertile imagination as to the function of the cricoid
cartilage

MAGESDIE (27) Anatomists unable to explain why the recur-
rent laryngeal nerve took such a complicated course

HrLtox (13). Anomalous right recurrent laryngeal nerve
Rew (44). One of the first to present expenimental studhes



1816
1847

1818
1869

1571

1676
1879
1851
18583
1584
1485
1558
1887

1892
1908

Historical Background 5

that approached completeness and were of seientific vahwe,
Hexanp (12}, Anomalous riglt recurrent nerve.

Rew {43). Gave correct explanation of the origin of the
anomalous recurrent nerves.

DeManguay. Anomalous recurrent laryngeal nerve.
Prisrravx (40) and Verrian, Anastomosing fibers when
present come from the superior laryngeal nerve.

Lusciixa (26). No communication between the superior and
recurrent laryngeal nerves even though they might share the
same sheath for short distances.

Hawrnsuox (9), Communications between the superior and
reewrrent laryngeal nerves.

WorrrLen (54). Dissections. Nerve always anterior to the
artery,

Sestov {50, 51). Formulated and presented hus Law.
Koaer {20). Dissections. Artery posterior to the nerve
Exxen (7). Elaborate monograph,

Rorren {46). Dissections, 15 Only cne-thitd followed the
pattern desenibed by Kocher.

Streckeisey (53). Dissechians, 36. Mainly interested as to
whether or sot the artery formed a loop around the nerve
Hoorer (14). Exccllent atticle .. both historically and
practically.

Russvit (47 }. Substantiated Semon

Grossyaxx In certain cases of paralysis the cords assume the
cadaverie position due to the atrophy of disuse of the crico-
thyraid muscle Work has not been confirmed
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There have been many references made to the historical background of
our knowledge of laryngeal function and behavior, but nowhere can one
find such an excellent summary of this entire background of this subject as
is contained in a recent paper of Morrison (30). Anyone interested in this
particular phase of the subject can do no better than to review that article.
Mornson compiled a chart in chronological sequence which I have bor-
rowed outright and which I include at this point. I have found this chart
interesting and informative, and 1t is given here as a succmet review of
the historical background

Cmea, A.D. Rurus Te Epnesian, Greek anatomist, Treatise on Nomen-

100

160-200

1514-1564

1734

1792

1813

1823

1826

1828

1832

1836

1836

1837
1838

clature on Parts of the Human Body. Aphonia and respira-
tory distress associated with injury of the recurrent laryngeal
nerves.

Gaven. The first recorded observations on expertmental pa-
ralysis of the recurrent laryngeal nerves Animals . . . aphonia
and respiratory distress.

Vesarivs (49). Interested in the role the recurrent laryngeal
nerves played m voice production. Experimental work and
drawings of the human larynx showing the structures and
the superior and recurrent laryngeal nerves.

Martiv (28). Animal experiments Return of voice (dog)
duc to communicating branches of the superior and recur-
rent laryngeal nerves

Hawerroxn (10) Beheved that the severed ends reumted
Macenpie  Furst to demonstrate expenimentally that the
cnico-thyroideus was mnervated by the superior laryngeal
nerve.

StepMaN (52) Anomalous night recurrent nerve Explana-
tion was not adequate.

Harnr (11) Iregular ongmn of the right recurrent laryngeal
nerve Secret of the circmtous route was to be found in the
natural law of embryonic development

Rarsey (42) Anomalous night recurrent laryngeal nerve
MEeckeL (29) First to make mention of a divided recurrent
laryngeal nerve Rare but when 1t dud occur 1t 1s always on
the nght side

Lev Fertile imagination as to the function of the cricoid
cartilage.

MacENDIE (27) Anatomists unable to explan why the recur-
rent laryngeal nerve took such a comphcated course.
Hirox {13). Anomalous nght recurrent laryngeal nerve.
Rem (44). One of the first to present experimental studies
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socul cord towasd the midhne. This being true, it is now agreed that the
crico-thyroideus has also a definite adductor function. This fact was clearly
pointed out in carlier contributions by Wagner, Onodi and Lemere and
mare recently by Tglauer and Murtagh. These researchers agree that it is
the adductor function of the erico-thyroidens that maintains the cord in the
median o para-median position following complete recurrent Jaryngeal
nerve paralysis,

The fourth sct of muscles are those exerting a constrictor function on the
larynx. These are the musculae aryeprglottice.

It 1s elementary to state that the ability of the laryngeal mnscles to carry
out their several functions is dependent on their nen e supply. These is now
complete agreement between thase who hase devoted the greatest atten-
tion to this subject that the nene supply to the Iaryny 15 as follows:

(a} The recurrent larynigeal nerve, right and left, supphies all of the mus-
cles of the larynx exeept the crico-thyroid

(b} The crico-thyroid muscle reecives its innervation from the esternal
branch of the superior laryngeal nenve. This, then, 1s the total motor mner-
vation to the larynx. The mtemal branch of the supenor laryngeal nerve
supplics alf of the sensation to the mucosa of the larynx. 1t has no efferent
fibers but yather is composed enticely of afferent bers It has been frrefut-
ably demonsteated that the fibers of the internal branch of the supenor
laryngeal nerve do not supply any motor function to any musele nor do they
communicite or anastomose with any motor nerve to the larynx. They do
not contribute in any degree any nenve supply to the inter-arytenoideus
muscles hut merely traverse the inter-arytenordens in order to reach their

destinat the mucous i of the larynx

For the sake of emphasts, it 1s well to say at this point that not only is the
literature but so also are standard texthooks replete with many descrptions
of 1ons and betseen the mtemal and external
branch of the superior laryngeal nerve and protean commumications be-

tween the recurrent larsmgeat nerves All of these presumed anastomoses
have no exstence and were assumed to occur in an attempt to explain
phenomena which svere hittle understood.




CHAPTER 2

Laryngeal Muscles and Their
Nerve Supply

HE LARYNX is a musculo-cartilaginous organ whose functions, ac-
cording to Negus (34, 35) are three:

1. Protection of the respiratory tract distal to the vocal cords against the
ingress of foreign particles, especially during the act of swallowing.

2. Maintenance of a patent airway.

3 Vocalization

Function One depends on the integuty of all the intrinsic laryngeal mus-
cles except the cricothyroid and the posterior cricoarytenoid.

Function Two depends only on the posterior cricoarytenoid muscle and
Function Three requires all but the posterior cricoarytenoid muscle.

The functions of the larynx mentioned above are carried out by four sets
of muscles, to wit:

1 The adductor muscles,

2 The abductor muscle.

3. The tensor muscle.

4. The constrictor muscles.

The lateral cricoarytenoid muscle is one of the adductor muscles whose
function 15 to bring mto a position of adduction the antenor half or two-
thirds of the vocal cord of the same side

The interarytenoid muscle 15 another adductor whose function 1s to bring
into a position of adduction the posterior half or one-third of the vocal cord
of the same side.

The thyro-arytenoid muscle 1s also one of the adductor muscles whose
function 1s to adduct the cord and relax it

The posterior crico-arytenordeus 1s the one and only abductor muscle of
the larynx and therefore the function of this muscle 1s to abduct the cord
laterally, therehy dilating the glottis and providing a patent atrway

The ’cnco»th) roid muscle is primarily 2 tensor of the vocal cord of the
same side. Contraction of the enco-thyroid muscle enlarges the ﬂ]ottns' n
the antero-posterior diameter and in so doing tenses the cord on that side
Punng the course of this action, there 15 an mevitable movement of the

[
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the right, The nerve continnes {ts eephalad course {n the trcheo-esophageal
groove as & single trunk, and after coursing well posterior to the thyrold
gland, it nseends alongside the ericobd cartilage and enters the Jarynx in the
fmmediate vicinity of the inferdor comu of the thyrod cartitage,

The right recurrent laeyngeal nerve, like fts homologue on the teft side,
is also derived from the main trunk of the 1ight vagus nerve, It leaves the
parent nerve at the level of the right subcelavian artery and theefore hooks
around this vessel and begins ity aseending course. The right 1ecurrent
Laryngeal nerve is unisersally deseribed as occupying a slightly more Jateral
position with relation to the midline than the nerse on the Teft side, 1t there-
fore approaches the tachea-esophageal groove from this somewhat lateral
position and aseends to enter the Layne in the same manner as the nerve
of the opposite side. ‘This, then, constitutes the deseription of the origin
and course of these nerves as it has been handed down from generation to .
generation,

Interneal
carotid

Recurrent
nerve

External
carotid:

TFiguns 1



CHAPTER 3

The Recurrent Laryngeal Nerves

AS IS TRUE of all nerve tissue, the recurrent laryngeal nerves are ecto-
dermal in origin and are present near the beginning of fetal life. At an
early stage of embryonic development, they have a transverse direction,
and proceed directly from the vagus in a horizontal plane to therr ultimate
distribution. Their later recurrent course 1s determined solely through
developmental changes i the aortic system of arches, and to the descent
of the heart into the thorax.

The recurrent laryngeal nerves originally passed under the sixth pair of
aortic arches, but as the ductus arteriosis—the sixth arch on the left side—
is obliterated after birth, it follows that the left recurrent nerve is hooked
under the first permanent arch above 1t, namely the fourth, which has be-
come the arch of the aorta; while on the nght side, the fifth and sixth aortic
arches disappear entirely, and the night recurrent nerve consequently passes
under the fourth aortic arch, which persists as the night subclavian artery
(Hooper, 14). The period of development of the aortic arches extends
throughout the fifth week of fetal development and their transformation
mainly occupies the sixth and seventh weeks

The first and second pairs of aortic arches drop out early and are replaced
respectively by mandibular and stapedial vessels (Arey).

The third pair of arches adjust themselves in such a way as to form ulh-
mately the carotid system of vessels and their important tnibutaries

The fourth pair of arches are permanent and persist as the arch of the
aorta on the left and night subclavian on the nght

The fifth aortic arches disappear early

The sinth aortic arch on the nght atrophies and disappears entirely, while
its fellow on the left persists as the Ductus Artenosus of Botallo, patent in
fetal life, but atrophied 10 post-natal life

In the normal human post-natally, the left recurrent laryngeal nerve 1s
derived from the parent vagus nerve on the same side and leaves the vagus
arch of the aorta The nerve courses around
a cephalad direction. It tends to approach
arly and therefore at the root of the
lies closer to the midline than docs

nerve at a pomt Just below the
the arch of the aorta and assumes
the trachea and esophagus rather e

neck the left recurrent nerve generally
8
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Posterior
Trunk

:
!
Anterior
Trunk
Recurrent

Laryngeal
Nerve

Ficure 3

four to six bundles and frequently divades aintralaryngeally into as many as
twelve bundles of nerve fibers.

From this we can then assume that if we saw in some rare anatomical
specimen @ recurrent laryngeal nerve that divided extralaryngeally into
twelve branches, we need not be too surprised.

‘We may draw the analogy of a huge pipeline bringing the water supply
to a communmty from a far distant lake and then breaking up into smaller

duits as the y is approached, and ultimately breaking down
into single conduits supplying a umt of that community. In this instance,
we have a commumty of laryngeal muscles receiving their nerve supply
from the large principal conduit, the recurrent laryngeal nerve. In order
that each umt of this community of muscles may receive its own nerve sup-
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We have considered the recurrent laryngeal nerve to be a single trunk
nerve when 1t ascends from the thorax, traverses the neck and enters the
larynx without having branched at any point (with the exception of tracheal
and esophageal branches). We have considered the nerve, on the other
hand, to be a divided nerve if the point of division was extralaryngeal, irre-
spective of the point at which it divided.

Our investigations have confirmed the nvestigations of others, namely
that the recurrent laryngeal nerve frequently divides into two branches.

That portion of the work of Murtagh (33) devoted to the histologic
stucies of the mtralaryngeal distribution of the recurrent laryngeal nerve
has shown clearly that the nerve, itralaryngeally, invariably breaks up into

Anterior
Trunk

Recurrent
Laryngeal
Nerve
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e
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Anterior
Trunk

Recurrent
Laryngeal
Nerve

Ficere 3

four to stx bundles and frequently divides intralaryngeally into as many as
twelve bundles of nerve fibers.

From this we can then assume that :f we saw in some rare anatomical
specimen a recurrent laryngeal nerve that divided extralaryngeally mto
twelve branches, we need not be too surprised

We may draw the analogy of a huge pipeline bringing the water supply
to a community from a far distant lake and then breaking up into smaller

d as the y is app hed, and ultimately breaking down
mto single conduits supplying 2 unit of that communty. In this instance,
we have a community of laryngeal muscles receiving their nerve supply
from the large principal conduit, the recurrent laryngeal nerve. In order
that each umt of this commumity of muscles may receive its own nerve sup~
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ply, it is clear that this one large conduit must divide and re-divide in order
to supply the individual umt of the community of muscles. This division and
subdivision often takes place intralaryngeally, but we now know and recog-
nize that jt can take place anywhere peripheral to the initial branching from
the vagus.

According to Murtagh, the actual number of fibers in a single nerve will
depend on the level at which the section is made. There are invariably more
fibers peripherally than centrally, as long as sections include the entire
nerve. The relatively larger and more heavily myelinated fibers constitute
the greater number of fibers 1n these bundles and it is these larger and
more heavily mychnated fibers which make their way to and lend their

Anterior

Branches Posterior

Branches

Recurrent
Laryngeal
Nerve

Ficure 4
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nerve supply to the mascles concerned with the function of adduction. The
smaller and less heavily myelinated fibers are considered as supplying the
abductor musele. There is no histolagic or physiologic evidence at this time
that the abductor fibers or the add fibers are contained in sep
bundles within the recurrent laryngeal nerve. An analysis of the experience
with damaged recurrent laryngeal nerves reveals that the adductor fibers
are more © Iy damaged than the abductor fibers. It would appear
that the reason for this hes simply in the fact that, in general, these fibers
occupy & more anterior position in the total nerve bundle, They are there-
fore, “closer to the line of fire” or the ficld of action—the thyrmd gland
which 1s being operated upon.

The damage suffered by the nerve supply under discussion fs, of course,
a lawer motor newron type damage followed by flaceid paralysis and sub-
sequently characterized by atrophy, fibrosis and contracture in that order.

Qur dissecting, room experience has revealed that the recurrent laryngeal
nerve is not limited to the possibahity of disiding into two branches only, but
we have actually scen one instance where the recurrent laryngeal nerve
divided extralaryngeally into siv branchies, alt of which were clearly and
unmistakahly seen to enter the larynx.

We have seen 67 specimens (77.91%) swhere the recurrent laryngeal nerve
hias divided into two branches We have scen 9 specrmens (10.46%) where
the recurrent laryngeal nerve has dinded into three branches, 7 speatmens
(8.14%) where the recurrent laryngeal nerve has divided into four branches;
2 specimens {232%) where the recurrent laryngeal nerve has divided into
five branches, and finally, 1 instance mentioned above, where the recurrent
laryngeal nerve divided into six terminal branches.

TABLE 1
Nuvpen of Dvisions 0 Dninep Norees
(86 Nerves)
* Number of Branches ] 3 4 s 8
aght w4 e 1
Left a7 s L 1 1
T &9 71 1
Per Cent 791 1046 818 232 116

Al of these dvisions occurred extralaryngeally and all branches were
scen to enter the larynx. The nerve was found to undergo extralaryngeal
dvssion bitaterally in 24% of the eadavers examined by us, and was found
to undergo division unilaterally in 43% of the cadavers. In order to cveate
a basis on which we could analyze the level at which the recurrent laryn-
geal nerve dvided, we chose the thyroid gland as the principal point of
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TABLE i

remain 65 examples of nenn¢ division 1 arcas fre quently jnva dcd during
neck surgenY n other ¥ ords, MOTe \n onc-\\ \ird of the o patients s can be
cvmcc\cd o have o ¢ divided 1€ runks @ the thyro:d O jnferior
thyroid lev ols and wercfore © se-third { a\\ paticnts D ahity for
injury © he other © he main tr® ranches of the recurren
\An'ng,c:\\ nerve
TABLE n
B\\:\\c‘n\ Single “Tru (70} 33%
n\‘:\lem \dtd Tr\m\c \c (49) 4%

\lixed S® D ﬂcd Tmnk \cr\c‘ (82) 41%
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relationship. That area of the neck normally occupied by the isthmus and
main substance of the thyroid gland we have designated as the thyroid
level. The area usually occupied by the superior pole we have designated
as the superior thyroid level, and the area occupied by the inferior pole of
the thyroid gland as well as the area distal to this point as the inferior
thyroid level.

A summation of these figures shows that of the 200 nerves 86 or 43% were
either unilaterally or bilaterally divided nerve trunks. If one deletes those
that diwvide high in the superior thyroid level, some 21 in number, there still

Ficene 5
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this structure. We are in disagreement with the coneept that the recurrent
laryngeal nexve cver penetrates the substance of the thyroid gland. We
have scen wheread have apy d to grow around or curve
around the main trnk of the recurrent Jaryngeal nerve, but careful dissec-
tion has proven that the nerve did not penctrate the gland substance proper,
even though it was obviously in close relationship, Embryologically, we
consider that it is impossible for the recurrent laryngeal nerve to traverse
the gland parenchyma. We, however, are in agreement with these authors
when they say that the inferior cornu of the thyroid castilage represents a
good landmark for the loeation of this nerve, since the recurrent laryngeal
nerve generally passes just posterior to this articulation,

The author fecls that it would be extremely casy o miss the presence of
a divided nerve in the live patient during the course of operation, for the
surgeon, quite naturally, vpon discovering a branch of the recurrent nerve
trunk, would presume this to be the nerve in tofo and would terminate his
dissection rather than Jay open all the tissue spaces in the neck in search of
a possible second or third branch. It is therefore only in the cadaver where
the entire area extending from the pre-vertebral fascia all the way anteriorly
to the pre-tracheal fasea and extending also from a point behind the clavi-
cle and first rib well up onto the thyroid cartilage, that one 1s able to dem-
onstrate conclusively the presence or absence of a divided recusrent laryn-
geal nerve
There are those wha feel that the routine dissection of the recurrent
laryngeal nerves at the time of operation 15 the best method of prevention
of damage to these structures. Once again, perusal of the nccompanying
diagrams will serve to justify the conclusion that it 15 only m the cadaver
that a sufficiently wide dissection may be made. We do not feel that it s
practical, where the primary mission of the operation 1s the removal of the
thyroid gland, to make such a wide dissection to solate completely the
recurrent laryngeal nerves, and yet our dissecting room experience clearly
shaws that ane may be decerved mto believing he has dissected out the
entire recurrent laryngeal nerve where actually he has only exposed one of
its branches A wider dissection would reveal the presence of one or more
branches
Additionally, the complete dissection of the recurrent Jaryngeal nerves, m
order to avoid damage o these structures, 1s attendant with a certain
amount of tronbl hag, I is impossible to carry out such a dissec-
tion without severance of multiple branches to the trachea and esophagus
1t 1s problematical just how important these small filaments might be, but
1t seems difficult to justify thewr mdiscniminate severance in order to com-

pletely expose all of the component branches of the recurrent laryngenl
nerve
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WE HAVE observed no consistency whatsoever in the nerve patterns
between right and left sides To cite a few examples, experience has
not shown that because an imdividual has a single trunk nerve on one side,
of necessity he has a single trunk nerve on the opposite side. Conversely,
the presence of a branched nerve on one side does not indicate that he may
have a branched nerve on the opposite side, nor does the presence of a
nerve divided into two branches on one side indicate that he may have a
nerve divided into two branches on the opposite side. Indeed, he may have
four or five or even six branches on the opposite side. The recurrent laryn-
geal nerve, whether as 4 main single trunk or whether broken up into a
variable number of component branches, has been seen to enter into many,
diverse and completely unpredictable branching patterns

Fowler and Hansen (8) lad considerable stress on the vulnerable point
mn the neck durmg the course of operations on the thyroid gland where the
recurrent nerve might most likely be damaged. These authors state that “in
a large majority of cases the most intimate relation between the gland and
the nerve was not at the lower pole as is generally assumed, but rather at
the postero-lateral surface at the junction of the middle and lower third,
right at or just above the pomt where the chief branches of the ifenor
thyroid artery enter the gland ”

TABLE IV
Locamiox or Dnsioss oF Nems
(86 Nertes)
T Supenor Thyrod Level 21 2498
Thyroid Level 47 547%
Infenor Thyrod Levél 18 ez

1¥ith this statement we are m full agreement. They further state that the
nerve is often in extremely mtimate relationship to the gland substance on
its posterior surface, an obiservation which cancides with our own

Beslin and Lahey (2) in 1929 reported on dissections of the reenrrent
Jaryngeal nerves and agan n 1933 Berlin (3) published a further report on

16
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this structure, We are in disagreement with the concept that the recurrent
laryngeal nerve ever penetrates the substance of the thyroid gland. We
have scen instances where adenomas have appeared to grow around or curve
around the main trunk of the recurrent laryngeal nerve, but careful dissec-
tion has proven that the nerve did not penctrate the gland substance proper,
even though jt was obviously in close relationship. Embryologically, we
consider that it is impossible for the recurrent laryngeal nene to traverse
the gland parenchyma. We, liowever, are in agreement with these authors
when they say that the inferior cornu of the thyroid cartilage represents a
good landmark for the location of this nerve, since the recurrent laryngeal
nerve generally passes just posterior to this articulation.

The author feels that it would be extremely casy to miss the presence of
a divided nerve in the live patient during the course of operation, for the
surgeon, quite naturally, upon discovering a branch of the recurrent nerve
trunk, would presume this to be the nerve in toto and would terminate his
dissection rather than lay open all the tissue spaces in the neck n search of
a possible second or third branch. It is therefore only in the cadaver where
the entire area extending from the pre-vertebral fascia all the way anteriorly
to the pre-tracheal fascia and extending 2lso from a point behind the clavi-
cle and first 1ib well up onto the thyroid cartilage, that one is able to dem-
onstrate conclusively the presence or absence of a divided recurrent laryn-
geal nerve.

There are those who feel that the routine dissection of the recurrent
laryngeal nerves at the time of operation is the best method of prevention
of damage to these structures Once again, perusal of the accompanymng
diagrams will serve to justify the conclusion that it is only in the cadaver,
that a sufficiently wide dissection may be made. We do not feel that it is
practical, where the primary mission of the operation is the removal of the
thyroid gland, to make such a wide dissection to isolate completely the
recurrent laryngeal nerves, and yet our dissecting room experience clearly
shows that one may be deceived into beheving he has dissected out the
entire recurrent laryngeal nerve where actually he has only exposed one of
its branches. A wider dissection would reveal the presence of one or more
branches.

Additionally, the complete dissection of the recurrent laryngeal nerves, in
order to avord damage to these structures, is attendant with a certain
amount of troublesome blcedmg It is impossible to carry out such a dissec-
tion without of multiple L hes to the trachea and esophagus
It 1s problematical just how lmporhnt these small filaments might be, but
1t scems diflicult to justify their indiseriminate severance m order to com-

pletely expose all of the component branches of the recurrent laryngeal
nerve
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Looking over the imposing roster of names of anatomists and chnicians
who have exhibited a lively interest on the subject of recurrent laryngeal
nerves, one is fmpressed with the consistency with which thesc men have
statistically emphasized the position of the recurrent laryngeal nerve in re-
lation to the inferior thyroid artery. A number of these authors have taken
a somewhat dogmatic stand as to whether or not the nerve crosses anterior
to the inferior thyroid artery, or posterior to that vessel.

For example, Gray and also Davis state that the recurrent laryngeal nerve
generally passes posterior to the inferior thyroid artery, while Cunningham
states that the recurrent nerve may go either way, there being no difference
in the right or left sides Lahey states that the recurrent nerve is more often
anterior to the inferior thyroid artery on the right and posterior to this ves-
sel on the left. DeQuervain agrees with this distribution of nerve and artery
and relationship, while Nordland (37) states very positively that there are
absolutely no constant differences in relationship between the inferior
thyroid artery and the recurrent laryngeal nerves, and therefore does not
agree with those who say theie are.

From the foregoing, it is evident that there 1s no universal agreement. We
are of the opinion, and therefore in agreement with Nordland, that there
are no constant differences in relationship upon which one may firmly de-
pend in the performance of thyroid surgery, that one may find a nerve that
has branched two or more times on one side, while finding a single trunk
on the other side Furthermore, these branches or principal trunks may, and
often do, itertwme between branches of the inferior thyroid artery and at
one point lie anterior to 1t, wlile only a centimeter away, are lymg directly

posterior to the vessel
TABLE V

Rreamon 1o Brancurs or Tne INFERtorR THYROD ARTERY
(200 Nerves)

Anterior Between  Posterior Parallel

FRught Smgle Trunk Nerves 19 9 18 10
mght Divided Trunk Nemes 17 7 20 8
Left Single Trunk Nerves 14 12 33 12
Leit Divided Trunk Nenves 3 \ 22 4
Total 55 52 a3 H
Per Cent 215 260 163 170

[
We ate also of the opimon that single filaments of a nerve with muitiple
branches are damaged more frequently than 1s supposed The rc?sonft};at
these wjuries remain undiagnosed 1s duc to the fact that the function of the
-ocal cords has not been grossly nterrupted and therefore they assume no
;)gs;non of paralysis wluch may be obsen ed at laryngoscopy. However, the



Clinical Considerations 19

complaint of voice fatigue, we feel, is probably indicative of these injuries.

The question might be quite reasonably placed at this time: “How doces
one avoid damage to an anatomical structure so obscure and so variable?”
The author is of the opinion that the best way to avoid damage to so vari-
able an anatomical structure lies first i the awareness of the multiple ana-
tomical possibiltties of the structure imolved, on the part of the surgeon.
Itis self-evident that a surgeon cannot look at the neck of an individual and
divine whether the recurrent laryngeal nerve lies in front or m hack of the
mferior thyroid artery or whether it has one branch or many branches, but
if he enters the operating theatre with the confidence which emanates from
a real appreciation of the anatomy which the area to be operated upon pre-
sents, hie will in the course of his own desterity and educated watchfulness
be able to carry out his dissections in such a way as either to stay away from
danger areas, or, realizing that he 1s in an area which may potentially result
in damage to the recurrent laryngeal nerves, carry out his dissection in such
a meticulous fashion as to aveid accidental bleeding and bhind application
of clamps and injudicious use of mounted sutures, We realize that there will
always be instances where injury to the recurrent laryngeal nerve cannot
be avoided.

Secondly, the author is of the opinion that hgature of the infertor thyroid
artery in selected cases as far laterally as possible will Iessen the possibility
of accidental hemorrhage in the vulnerable area without the comphications
which so frequently result. The lateral ligature of the inferior thyroid artery
15 done in an area where there is no likelihood of damage to the recurrent
Taryngeal nerve

The author cannot overemphasize the rec dation that all patients
upon whom thyroid or neck surgery is contemplated, be subjected to pre-
operatine and postoperative laryngoscopy. Tlus is especially mandatory
where the patient has liad previous neck surgery. The medico-legal aspects
of such a precautionary exammation become clear when one sces malposi-
tion or malfunction of one or both vocal cords prior to surgery. Similarly,
the postoperative examination of the larynx and vocal cords, 1s of equal
importance It 1s possible for one to make an carly diagnosis of nerve mjury
by such an examination, particularly when carnied out in the immediate

postoperative period and when repeated in six to cight hours and possibly
agam after twenty-four hours
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GROUP 1

1. The recurrent laryngeal nerve ascends as a single trunk nerve throughout
its entire course, At the level of the thyroid space it comes mto very close rela-
tionship with an ascending branch of the inferior thyroid artery. It pursues its
cephalad course side by side and parallel to this vessel in close apposition to it.
The opportumty for damage to this vessel is obviously great.

2. The recurrent laryngeal nerve ascends as a single trunk nerve throughout
its entire course. It occupies a relationship to the inferior thyroid artery as shown
It also occupaes a slightly forward posttion on the lateral tracheal wall

3. The recurrent laryngeal nerve ascends as a single trunk nerve throughout
its entire course, This specimen did not have an inferior thyroid artery and the
entire arrculation to the thyroid gland was taken over by the superior thyroid
artery. The nerve crossed under the lowermost of these branches and over the
other branches of the superior thyroid artery and in these locations occupics 2
close and mtertwining relationship to the vessel

4. The recurrent laryngeal nerve ascends as a single trunk nerve throughout its
cntire course, The manner in which the branches of the nferior thyrowd artery
are seen to wind tortuously around the nerve has resulted 1n a very close and
intimate relationship of the nerve to the artery with a great potential for damage
to the nerve
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GROUP 11

L. The reeurrent laryngeal nerve ascends as a smgle tiunk nerve throughout
its entirc course. That branch of the inferior thyroid artery which is shown to
ascend parallel to the recurrent laryngeal nerve is the largest of all the arterial
branches and the nerve, where it crosses this branch, lies directly on top of it in
a contiguous relationship to the vessel The relationship of the nerve to the
branches of the artery is extremely mtimate throughout, the nerve winding over
and under and around the vessel, or vice versa.

2 The recurrent laryngeal nerve ascends as a single trunk nerve throughout
its entire course and once agam occupres a very mtimate relationship to the
inferior thyroid artery and its branches, windmng under and over the vessel as
shown.

3 The recurrent laryngeal nerve ascends as a single trunk nerve throughout
its entire course and once agam occupies a very intimate relationship to the in-
fertor thyrowd artery and ats branches, winding under and over the vessel as
shown,

4. The recurrent laryngeal nerve ascends n the neck as a single trunk nerve
throughout This specimen was unusual in that the nerve occupted an extremely
Ingh posttion on the trachea, lymg on 1ts antero-lateral surface. The artery en-
tered the gland lateral and somewhat posterior and therefore there was no rela-
tionship between the nerve and the artery m flus case The forward position of
the nerve on the trachea 1s emphasized

5 This spectmen had a right stded aortic arch with the left laryngeal nerve
assuming its recurrent course by turning under the igamentum arteriosum on the
left side The nerve on the right side, of course, assumed its recurrent course by
turmng under the nght sided aortsc arch

6 The recurrent laryngeal nerve ascended throughout as a single trunk nerve
and occuptes a posttion 1n the forked branch of the mfenior thyioid artery cross-
mg under the lower and over the upper branch of the vessel as shown.

7 The recurrent laryngeal nerve ascended as a single trunk nerve crossing
aver or anterior to the inferior thyroid artery

8 The recurrent laryngeal nerve ascends n the neck as a single trunk nerve
throughout, crossing the nfertor thyrord artery antenorly, overlying the vessel
just at the pomnt where it enters the gland at ats lateral border

9. The recurrent laryngeal nene ascends i the neck as a smgle trunk nerve
throughout. This nene occupies a position far postertorly lyng deep alongside
the esophagus. The inferor thyrond artery crosses well anterior to the nenve
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GROUP I

1. The recurrent laryngeal nerve ascends in the neck as a single trunk nerve
throughout. 1t lies superficial to the inferior thyroid artery, which vessel ran
unusually high, even to the uppermost level of the superior pole of the gland and
then coursed downward to the inferior pole.

2. The recurrent laryngeal nerve ascends in the neck as a single trunk nerve
throughout. As it emerges from the chest it hes Ingh along the lateral tracheal
wall in a very forward position As it dips under the lower pole of the thyroid
gland its direction 15 more postertorly. At the pomnt where it comes in contact
with the inferior thyroid artery, the artery at this point crosses under the nerve
and immediately divides as shown. The ascending branch of the artery was a
large vessel and this part of the artery and the recurrent laryngeal nerve ascended
side by side m contiguous relationship.

3. The recurrent Jaryngeal nerve ascends as a single trunk nerve throughout.
As it comes 1nto relationship with the inferior thyroid artery it assumes a parallel
course lymg side by side with this vessel.

4 The recurrent laryngeal nerve ascends as a single trunk nerve throughout,
crossing decp to the lowermost branch of the inferior thyroid artery and over the
uppermost branches of this vessel.

5. The recurrent laryngeal nerve ascends as a single trunk nerve throughout
s course, once again occupymg very ntimate relationships to a tortuous
branched infertor thyroid artery

6 The recurrent laryngeal nerve ascends as a smgle trunk nerve throughout
its course, once agam accupymg very intimate relationships to a tortuous
branched mfertor thyroid artery.

7 The recurrent laryngeal nerve ascends as a single trunk nerve throughout
1ts course, This nerve occupies a forward position 1y ing rather high or anterrorly
on the lateral tracheal wall Prior to entering the larynx it lies m close appositton
and paralle! to the uppermost branch of the inferior thyroul artery in a valner-
able position

8. The recurrent laryngeal nerve ascends as a single trunk nerve throughout
its course, Iy ing deep to the micrior thyreid artery and out of harm’s way

9. There was a complete absence of an nferior thyroid artery The total circu-
Jation to the thyraid gland was taken over by the supertor thyroid artery At the
pomts where the nenve crosses under and over the branches of the artery, the
relationship 1s very mtmate and consequently opportumty for damage to the
nerve m this sttuation is great
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GROUP IV

1. The recurrent laryngeal nerve ascends as a single trunk nerve throughout
its entire course. At the point where the inferior thyroid artery comes into 1ela-
tionship with the nerve it can be seen that this relationship is extiemely close
and intimate. The nerve courses between and parallel to two branches of the
artery, affording thereby a double opportunity for injury should it become neces-
sary either to clamp or suture ligate these two vascular branches individually.

2. The recurrent laryngeal nerve ascends as a single trunk nerve thronghout
its entire course. It crosses over and lies on top of all three branches of the
inferior thyroid artery

3. The recurrent Jaryngeal nerve ascends as a single trunk nerve throughout
its entire course. As 1s seen, it crosses under, then over branches of the nferior
thyroud and comes to lie side by side in contiguous relationship to the ascending
branch of the inferior thyroud artery.

4. The recurrent laryngeal nerve ascends as a single trunk nerve throughout
1ts entire course. It crosses over the lowermost of the two branches of the inferior
thyroid artery and under and parallel to an ascending branch of the artery.

5 The recurrent laryngeal nerve ascends as a single trunk nerve throughout
its entire course and accupres a position m the forked branches of the inferior
thyroid artery after crossing under the lower branch and over the upper branch
of the vessel.

6 The recurrent laryngeal nerve ascends as a single trunk nerve throughout
1ts entire course, and overlies the branches of the infenor thyrowd artery.

7. The recurrent laryngeal nerve ascends as a single trunk nerve throughout
1ts entire course It crosses over the mam trunk of the mfertor thyroid artery and
ascends side by side with this vessel as the vessel ascends for a distance of two
centimeters In this parallel relationship the two structures he side by side

8. The recurrent laryngeal nerve ascends as a single trunk nerve throughout
is entire course Behind the clavicle the nerve lies far posteriorly alongside the
esophagus, but as 1t comes mto the thyroid space it angulates anteriorly and
assumes a remarhably superficial position high on the tracheal wall At the pont
where 1t crosses the inferior thyroid artery, the nerve Lies directly over this vessel
and 1n contact with it

g The recurrent laryngeal nene ascends as a smgle trunk nerve throughout
1ts entire course and crosses under both branches of the inferior thy roid artery
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GROUP 1V

1 The recurrent laryngeal nerve ascends as a single trunk nerve throughout
1ts entire course. At the point where the inferior thyroid artery comes into rela-
tionship with the nerve 1t can be seen that this relationship 1s extremely close
and intimate. The nerve courses between and parallel to two branches of the
artery, affording thereby a double opportunity for injury should it become neces-
sary erther to clamp or suture ligate these two vascular branches individually.

2. The recurrent laryngeal nerve ascends as a single trunk nerve throughout
its entire course It crosses over and lies on top of all three branches of the
mfenior thyroid artery.

3 The recurrent laryngeal nerve ascends as a single trunk nerve throughout
1ts entire course. As is seen, 1t crosses under, then aver branches of the inferior
thyroid and comes to lie side by side in contiguous relationship to the ascendng
branch of the inferior thyroid artery

4. The recurrent laryngeal nerve ascends as a smgle trunk nerve throughout
its enttre course. It crosses over the lowermost of the two branches of the inferior
thyroid artery and under and parallel to an ascending branch of the artery.

5 The recurrent laryngeal nerve ascends as a single trunk nerve throughout
its entire course and occupies a position in the forked branches of the mferior
thyroid artery after crossing under the lower branch and over the upper branch
of the vesse]

6 The recurrent laryngeal nenve ascends as a single trunk nerve throughout
its entire course, and overlies the branches of the mnfertor thyroid artery

7 The recurrent laryngeal nerve ascends as a smgle trunk nerve throughout
1ts entire course It crosses over the mam trunk of the inferior thyroid artery and
ascends side by side with thas vessel as the vessel ascends for a distance of two
centimeters In thus parallel relationship the two structures he side by side

8 The recurrent laryngeal nerve ascends as a smgle trunk nerve throughout
1ts entire course Behind the clavicle the nerve lies far posteriorly alongside the
esophagus, but as 1t comes mto the thyroid space 1t angulates anteriorly and
assumes a remarkabls superficial position high on the tracheal wall At the pomt
where it crosses the mferior thyroid artery, the nerve hes directly over ths vessel
and n contact with 1t

9, The recurrent laryngeal nenve ascends as a single trunk nerve throughout
its entire course and crosses under both branches of the inferior thyroid artery
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GROUP V

1, The recurrent laryngeal nerve crosses under the mferior thyroid artery and
divides into two branches before entering the laryny

2, The recurrent laryngeal nerve comes up as a single trunk with many
branches to the trachea and esophagus and diwvides mto its two terminal branches
outside the larynx as shown.

3. The recurrent laryngeal nerve divides at the level of the lower pole of the
thyroid gland and crosses over the lowermost branch of the inferior thyroid
artery as a nerve divided into two trunks. The two terminal branches then cross
deep to the upper two branches of the inferior thyroid artery. The nerve is very
intimately related to the capsule of the thyroid gland on its posterior aspect,
espectally near the point where the terminal branches enter the larynx In fact,
it may be said that a portion of the posterior capsule of the thyroid gland lies
drrectly on the ascendmg branches of the recurrent laryngeal nerve,

4, The recurrent laryngeal nerve ascends as a single trunk and overlies the
inferior thyroiud artery hard alongside the trachea and thyroid gland. The nerve
divides mto its two termmal branches directly over the mferor thyroid artery, at
winch point the inferior thyroid artery is seen to enter the thyroid gland. It 1s
noteworthy that the nerve takes a course from a position somewhat posterior to
1ts lateral position much more antenorly and enters the larynx at a markedly
anterior point

5 The recurrent laryngeal nerve ascends as a single trunk and divides into
two termmal branches below the level at which it crosses anterior to the inferior
thyroid artery.

6 The recurrent laryngeal nerve ascends as a single trunk nerve and divides
nto its two terminal branches immediately over the mferior thyroid arterv, to
which 1t hes therefore immediately anterior

7 The recurrent Jaryngeal nerve ascends as a single trunk nerve and divides
into 1ts two termmal branches m the thyroid space below the level of the infertor
thvroid artery A longer branch scems to be the main trunk and crosses antertor
to and therefore overlies the infenor thyrosd artery A shorter branch s a some-
what thm trunk which ascends deep to the infertor thyroud artery

8, The recurrent laryngeal nerve ascends as a smgle trunk and dnvdes into
two terminal branches in the mferior thyrord space Both branches ascend deep
to the mfenor thyrowd artery

9 The recurrent laryngeal nerve ascends into the neck m a postertor positron
and diwrdes mto its two termmal branches at a low level m the nferor thyrond
space. One terminal branch crosses over and the other termmal branch crosses
under the infenior thyroid artery  Both branches pursue their cephalad course
in a closely parallel position
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GROUP V

1. The recurrent laryngeal nerve crosses under the inferior thyroid artery and
divides into two branches before cntering the larynx.

2. The recurrent laryngeal nerve comes up as a single trunk with many
branches to the trachea and esophagus and divides nto its two terminal branches
outside the larynx as shown,

3 The recurrent laryngeal nerve divides at the level of the lower pole of the
thyroid gland and crosses over the lowermost branch of the inferior thyroid
artery as a nerve divided mto two trunks. The two terminal branches then cross
deep to the upper two branches of the mferior thyroid artery. The nerve 1s very
intimately related to the capsule of the thyroid gland on 1ts posterior aspect,
especially near the pomt where the terminal branches enter the larynx. In fact,
1t may be said that a portion of the posterior capsule of the thyroid gland hes
directly on the ascending branches of the recurrent laryngeal nerve.

4 The recurrent laryngeal nerve ascends as a single trunk and overhes the
inferior thyroid artery hard alongside the trachea and thyroid gland. The nerve
divides into 1ts two terminal branches directly over the inferior thyroid artery, at
which pomt the inferior thyroid artery is seen to enter the thyroid gland It s
noteworthy that the nerve takes a course from a position somewhat posterior to
its lateral position much more anteriorly and enters the larynt at a markedly
anterior point

5. The recurrent laryngeal nene ascends as a sigle trunk and dwides into
two terminal branches below the level at which 1t crosses anterior to the mfertor
thyroid artery.

6 The recurrent laryngeal nerve ascends as a smgle trunk nerve and divides
mto its two termunal branches immedrately over the inferior thyroid artery, to
which 1t htes therefore immediately anterior

7. The recurrent laryngeal nerve ascends as a single trunk nerve and divides
into its two termmal branches i the thyroid space below the level of the infertor
thyroid artery A longer branch scems to be the mam trunk and crosses antenor
to and therefore overlies the mfertor thyroid artery A shorter branch s a some-
what thin trunk which ascends deep to the inferior thyrosd artery

8 The recurrent laryngeal nene ascends as a single trunk and dnides mnto
two termnal branches in the mferior thyroid space Both branches ascend deep
to the inferior thyroid artery

9. The recurrent laryngeal nene ascends nto the neck mn a posterior position
and dwides into its two terminal branches at a low level n the mferor thy rond
space One terminal branch crosses over and the ather termmal branch crosses
under the mfcrior thyroid artery  Both branches pursue their cephalad course
1 a closely parallel position



Grovr VI




32 Thyroid Surgery
GROUP VI

1. The recurrent laryngeal nerve ascends 1n the neck as a single trunk nerve
occupying a position somewhat more anterior than usual, which is to say anterior
to the tracheo-esophageal groove actually along the wall of the trachea. It divides
mto two terminal branches in the thyroid space and the two branches cross over
and under and 1n between the several termnal branches of the mferior thyraid
artery as indicated. In all its course the nerve is in very intimate and close rela-
tionship to the inferior thyroid artery and its branches, to the thyroid gland, and
occupies a vulnerable position throughout.

2. The recurrent laryngeal nerve ascends in the neck as a single trunk nerve
and divides into two termmal branches mn the thyroid space at the level where
the infertor thyroid artery crosses over it. The nerve and its branches les deep to
the artery and m general occupies a posterior position not hkely to be damaged.

3. This specimen had a very thin filamentous vessel that corresponded to an
infertor thyroid artery which in the dissecting room could not be traced all the
way to the thyroid gland because of the tiny branches which could not be dis-
sected. The superior thyroid artery was a large vessel and was seen to proceed
all the way to the lower pole of the thyroid gland and undoubtedly carried all
of the blood supply to the thyroid gland. The recurrent laryngeal nerve ascended
as a single trunk nerve and divided in the thyroid space into its two terminal
branches after having curved forward to an anterior position The nerve occupied
a position deep to the superior thyroid artery.

4 The recurrent laryngeal nerve ascended in the neck to the thyroid space
where 1t divided into its two terminal branches at the pomnt where it came into
contignous relattonship with the terminal branches of the mferior thyroid artery
At the point where the two terminal branches of the recurrent laryngeal nerve
and the two termial branches of the inferior thyroid artery appear to angle
forward and medually the branches of the artery actually lay directly on top and
n contact with the branches of the nerve As they proceed the nerves enter the
larynx and the overlyng vascular branches enter the thyrord gland In such an
mtimate side by side relationship possibilities for nerve damage would be avoided
with difficulty

5. The recurrent laryngeal nerve ascends as a single trunk nerve and divides
mto its two termmal branches m the thyroid space at the precise pont where 1t
overlies the lowermost branch of the mferior thyroid artery The two nenve
branches continue cephalad side by side and cross over and therefore overlie the
middle branch of the infersor thyroid artery The postersor branch 1s scen to dip
undemeath the uppermost branch of the infenior thyroid artery wlhile the anterror
branch of the nene turns antertorly and for a short distance hes parallel to the
uppermost branch of the infenor thyroid artens before entering the Jarymy

6 Tlus cadaver had a right sided aortic arch The left recurrent laryngeal
nerve assumed its recurrent course around the hgamentum arteniosum while the

assumed 1ts recurrent course under the nght sided aortie arch. In

nght nenve
. shown and

this instance the recurrent laryngeal nerve ascended anto the neck as
divided into 1ts two terminal branches i the nferor thyroid space crossing

under the inferior thyroid artery



Grour VII




34 Thyroid Surgery

7. The recurrent laryngeal nerve ascends as a single trunk nerve and dwvides
into its two terminal branches in the superior thyroid space. It crosses over and
therefore lies anterior to the inferior thyroid artery.

8. The recurrent laryngeal nerve ascends as a single trunk nerve and divides
into its two terminal branches in the superior thyroid space. It crosses deep to
the inferior thyroid artery

9. The recurrent laryngeal nerve ascends as a single trunk nerve and divides
wto its two terminal branches in the supenor thyroid space. The nerve lies in
between the forked branches of the recurrent laryngeal nerve crossing under the
lower branch and over the upper branch of this vessel,

GROUP vVII

1. The recurrent laryngeal nerve ascends in the neck and divides in the thy-
roid space as shown. The more anterior of the two branches seems to be the main
trunk of the nerve and ascends between the terminal branches of the mnferior
thyroid artery The more posterior of the termimal branches 1s a small branch
which angles off posteriorly and ascends up the side of the laryn\ and lies decp
or posterior to the inferior thyroid artery well out of harm’s way.

2. The recurrent laryngeal nerve ascends from the arch of the aorta to a level
behind the clavicle, at which pomt 1t divides nto two terminal branches. The
two terminal branches continue their cephalad direction both of which Le well
posterior to the inferior thyroid artery. Of the two termmal branches, the pos-
terior one re-divides again before entering the larynt

3 The recurrent laryngeal nerve ascends as a single trunk and divides into
two termmal branches m the mferior thyroid space The anterior of the two
terminal branches crosses over the lowermost ramus of the inferior thyroid artery
and under the next three ram of this vessel The posterior of the two terminal
branches crosses behind and therefore under or posterior to all branches of the
ferior thyvroid artery

4. The recurrent laryngeal nerve ascends n the neck and divides mto two
major branches just underneath the pomnt where the mfenor thvrod artery
crosses over the nerve, approummately one centimeter lateral to the lateral horder
of the thyroid gland The two major branches then re-divide, resulting n four
extralaryngeal branches of the recurrent laryngeal nerve, all of which enter the
Jaryny as mdicated

5. The recurrent laryngeal nerve ascends deep m the tracheal-esophageal
groove as a single trunk nerve As 1t approaches the superior thyroid space on

the posterior surface of the thyrod gland, with wluch it bears an mtimate rela-

tonshup, it divides mto two branches which are termmal Thc antenior-most

branch ascends between two branches of the inferior thyroid arteny, crosses

wnder ane branch of this vessel and over another while the pomirmr»mo;r branch

of the recurrent laryngeal nerve simply continues ats ascent wel ]nut of llhj- Wway

The mferior thyroid artery approaches lht-'thyrmd gland from tfx:‘i ::ﬂ:].; ixh-r.xl
tion, running medialward on the posterior or under surface of the gland

pD'S;l Th‘c recurrent lanyneeal nene ascends as a single trunk nene to the level
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space, where 1t divides into two terminal branches The postenior branch con-
tinues jts cephalad course and crosses over the mferior thyroid artery, re-divid-
mg mnto three branches extralaryngeally The anterior branch crosses under the
termmal branches of the mferior thyroid artery and re-divides at this point into
two terminal branches, resulting m a total of five branches of the recurrent
laryngeal nerve which have divided outside the larynx,

4 The recurrent laryngeal nerve ascends in the neck as a smgle trunk nerve
to a point approumately two centrmeters below the pomnt where the nferior
thyraid artery crosses transversely over the nerve to enter the thyroid gland. At
the pont of division 1t divides immedzately into siv terminal flaments all of

which were seen to enter the laryny The nerve was at all times deep to the
artery
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of the inferior thyroid space, where it divides into its two terminal dranches as
indicated. The recurrent laryngeal nerve passes under the lowermost' of the ter-
minal branches of the inferior thyroid artery as a single trunk nerve, immediately
after which it divides into its two terminal branches both of which cross over or
anterior to the middle branch of the inferior thyroid artery. The more posterior
of the two branches continues its cephalad ascent lying parallel to an ascending
branch of the inferior thyroid artery for an appreciable distance. One can easily
visuahze the hazard to this nerve should this branch of the inferior thyroid artery
be accidentally severed.

7. The recurrent laryngeal nerve ascends in the neck as a single trunk nerve
and divides 1n the thyroid space into its two terminal branches as mdicated. It
18 in mtimate relationship with the branches of the inferior thyroid artery lying
deep or immediately posterior to the lowermost two branches and crossing over
the uppermost branch of the inferior thyroid artery.

8 The recurrent laryngeal nerve ascends m the neck ns a single trunk and
dvides mto two terminal branches in the inferior thyreid space just below the
pomt at which it crosses under the lowermost branch of the inferior thyroid
artery. As these two terminal branches ascend they come into mtimate relation-
ship with the two upper branches of the inferior thyroid artery and the four
structures not only he side by side but pursue a parallel course one with the
other as shown, Here agan 1t is easy to visualize the opportumty for damage
to the recurrent laryngeal nerve m this situation. The branches of the recurrent
laryngeal nerve and the upper branches of the inferior thyroid artery are actually
contiguous to each other

9 The recurrent laryngeal nerve ascends as a single trunk nerve and dwvides
mto two termmal branches in the supenor thyroid space immediately before
entering the larynx The nerve lies deep to the inferior thyreid artery throughout
1its entire course

GROUP VIIL

1 The recurrent laryngeal nerve was found to divide into two terminal
branches at a pomt directly behind the elavicle. (The illustration shows the
nerve branching at a shghtly higher level but the actual point of division was
found to be lower, namely behind the clavicle.) The two branches continue their
cephalad course, crossing under the lower branch of the infenior thyroid artery
and over the upper branch of the mferor thyroid artery Iying thercfore in the
fork of the terminal branches of the infenor thyroid arteny

3, The recurrent laryngeal nenve ascends m the neck as a smgle trunk and
divrdes 1nto ats two terminal branches immediately before entering the laryny.
As 1t crosses over the mferior thyrerd artery 1t comes into a relationship with thes
vessel i which it Iies directly on top of the inferior thy roud artery, actually n
contact with this vessel While Iying on top of the vessel it aho takes a parallel
cousse to the vessel for a short distance as shown At this pont the recurrent
Jaryngeal nerve and the mferior thy roxd artery are contiguous to each other

3 The recurrent Linngeal nerve ascends 1 the nech to the Tevel of the thyrord
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space, where 1t drvides into two termmal branches The posterior branch con-
tinues 1ts cephalad course and crosses over the inferfor thyroid artery, re-divid-
g mto three branches extralaryngeally The anterior branch crosses under the
terminal branches of the mferior thyroid artery and re-divides at this point info
two termmal branches, resulting mn a total of five branches of the recurrent
laryngeal nerve which have divided outside the larynx.

4 The recurrent laryngeal nerve ascends in the neck as a single trunk nenve
to a pomt approumately two centimeters below the point where the infenor
thyroid artery crosses transversely over the nerve to enter the thyroid gland. At
the pomt of division it divides immediately into six termmal filaments all of

which were seen to enter the larynx The nerve was at all trmes deep to the
artery.
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of the inferior thyroid space, where it divides into 1ts two terminal franches as
indicated. The recurrent laryngeal nerve passes under the lowermost' of the ter-
minal branches of the inferjor thyroid artery as a single trunk nerve, immediately
after which 1t divides into its two terminal branches both of which cross over or
anterior to the middle branch of the infendr thyroid artery. The more posterior
of the two branches continues its cephalad ascent lymg parallel to an ascending
branch of the inferior thyroid artery for an appreciable distance. One can easily
visualize the hazard to this nerve should this branch of the inferior thyroid artery
be accidentally severed.

7. The recurrent laryngeal nerve ascends in the neck as a single trunk nerve’
and dvides in the thyroid space into its two terminal branches as indicated. It
15 in intimate relationship with the branches of the iferior thyroid artery lymg
deep or immediately posterior to the lowermost two branches and crossing over
the uppermost branch of the inferior thyroid artery.

8 The recurrent laryngeal nerve ascends in the neck as a single trunk and
dvides into two terminal branches in the inferior thyroid space just below the
point at which it crosses under the lowermost branch of the inferior thyro
artery As these two terminal branches ascend they come into intimate relation-
ship with the two upper branches of the inferior thyroid artery and the four
structures not only lic side by side but pursue a parallel course one with the
other as shown Here again 1t is easy to visualize the opportumty for damage
to the recurrent laryngeal nerve 1n this situation. The branches of the recurrent
laryngeal nerve and the upper branches of the mferior thyraid artery are actually
contiguous to each other

9 The recurrent laryngeal nerve ascends as a smgle trunk nerve and divides
mto two termmal branches in the superior thyroid space immediately before
entering the larynx The nerve lies deep to the inferior thyroid artery throughout
its entire course

GROUP VIII

1 The recurrent laryngeal nerve was found to divide nto two terminal
branches at a pomt directly behind the clavicle (The illustration shows the
nerve branchimg at a shghtly higher level but the actual pomt of division was
found to be lower, namely behind the clavicle ) The two branches continue their
cephalad course, crossing under the lower branch of the mferior thyroid artery
and over the upper branch of the mfenor thyroid artery lying therefore m the
fork of the terminal branches of the nferior thyroid artery

2 The recurrent laryngeal nerve ascends i the neck as a single trunk and
divides 1nto 1ts two termmal branches mmmedmately before entermg the larynx
As 1t crosses over the inferior thyroid artery 1t comes into a relationship with this
vessel 1n which it Ttes directly on top of the nferior thyroid artery, actually m
contact with this vessel While lying on top of the vessel 1t also takes a parallel
course to the vessel for a short distance as shown At this point the recurrent
and the mfersor thyroid artery are contiguous to each other

mgeal nerve
laryng nt laryngeal nerve ascends m the neck to the level of the thyrord

3 The recurre)
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space, where 1t divides into two terminal branches The posterior branch con-
tinues its cephalad course and crosses over the inferior thyroid artery, re-dwid-
ing mto three branches evtralaryngeally, The anterior branch crosses under the
terminal branches of the mnfenor thyroid artery and re-dmides at this pomt nto
two terminal branches, resulting in a total of five branches of the recurrent
laryngeal nerve which have divided outside the larynx.

4 The recurrent laryngeal nerve ascends in the neck as a single trunk nerve
to a point approumately two centimeters below the point where the infenor
thyroid artery crosses transversely over the nerve to enter the thyroid gland. At
the pomt of division 1t dmdes immediately into six terminal Slaments all of

which were scen to enter the larynx. The nerve was at all ttmes deep to the
artery
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GROUP IX

1. The recurrent laryngeal nerve ascends as a single trunk nerve to the level
of the lower pole of the thyroid gland. At this point it dwvides extralaryngeally
mto three terminal branches The three branches cross over the lower branch of
the wferior thyroid artery and under the upper branch They therefore he be-
tween the two branches of the artery.

2 The recurrent Jaryngeal nerve ascends as a single trunk nerve to a pomt
Jow 1n the neck at the lower extremity of the mferior pole of the thyroid gland
where 1t divides nto two terminal branches. The anterior of these two branches
re-divides into two termmal branches, resulting m three extralaryngeal branches
traversing the thyroid space. All branches lie deep to the inferior thyroid artery.

3 The recurrent laryngeal nerve ascends as a single trunk nerve to the level
of the thyroid space, where 1t divides etralaryngeally into three termimal
branches. All three branches cross over or anterior to the lower branch of the
inferior thyroid artery and under the upper branch of this vessel.

4 The recurrent laryngeal nerve ascends as a single trunk nerve to the level
of the thyroid space, where 1t divides into two termmal branches These branches
course at first over, then under the termunal branches of the mfenior thyrord
artery, posterior of these two nerve branches re-divides mto two branches as
shown, resulting in threc extralaryngeal terminal branches of the nerve

5 The recurrent laryngeal nerve ascends as a single trunk nerve to the level
of the thyroid space where it divides nto two branches The posterior of these
two branches re-divides 1nto two branches resulting m three extralaryngeal ter-
minal branches of the recurrent laryngeal nerve. The nerve lies on top of the
inferior thyroid artery at the pomnts of crossing It 1s obvious that a clampmg of
the vessel in these sitwations would also result in clamping of the nene

6 The recurrent laryngeal nerve ascends as a single trunk nerve mto the
thyroid space where it divides mto three termsmal branches which traverse this
and the supertor thyrord space The nerve occupies a posterior positton through-
out m relation to the mferior thyroud artery, the artery therefore crossing over
all branches of the nerve

7. The recurrent laryngeal nerve ascends as a single trunk nerve to the thyroid
space where 1t divides into three terminal branches It bears the relationship to
the mferior thyroid artery as shown
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GROUP X

1. The recurient laryngeal nerve ascends into the neck as a single trunk nerve
After it crosses under the inferior thyroid artery it divides into four terminal
branches which enter the larynx as indicated

2 The recurrent laryngeal nerve ascends as a single trunk nerve In the su-
perior thyroid space, after crossing over two branches of the inferior thyroid
artery in very close and mtimate relationship to these two branches, at divides
extialaryngeally inte four termmal branches

3. The recurrent laryngeal nerve ascends as a smgle trunk nerve to the level
of the thyroid space where it dwvides extralaryngeally into four terminal branches

4 The recurrent laryngeal nerve ascends as a single trunk nerve to the level
of the thyroid space where it divides into two terminal branches The main
trunk of the nerve crosses over the lower branch of the mnfenior thyrod artery and
under the upper branch of this vessel The postertor branch of the nerve re-
dvides extralaryngeally mto three branches, resulting n four extralaryngeal
branches of the nerve

5 The recurrent laryngeal nerve ascends as a single trunk nerve to the level
of the thyroid space, where 1t divides mto two branches. The anterior branch
re-civides imnto three branches, resulting mn four extralaryngeal branches of the
nerve

6 The recurrent laryngeal nerve ascends as a single trunk nerve to the level
of the thyroid space where 1t divades mto two branches The branches re-divide
as mdicated mto four extralaryngeal branches prior to entering the laryny The
nerve at all pomts hes deep to the inferior thyroid artery

7 The recurrent laryngeal nerve ascends 1 the neck to the level of the thyrotd
space as a single trunk nerve, at which pomt 1t dides extralaryngeally into four
terminal branches The main trunk of the nerve 1s found to run parallel to the
inferior thyroid artery for two centimeters before dividing and 1s in close appost-
t10n to 1t The branches cross over and under the artery as shown
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GROUP X

1. The recurrent laryngeal nerve ascends into the neck as a single trunk nerve
After 1t crosses under the inferior thyrowl artery it divides mto four termmal
branches which enter the lasyny as indicated

2 The recurrent Jaryngeal nerve ascends as a single trunk nene. In the su-
perior thyroid space, after crossmg over two branches of the inferor thyro
artery m very close and intimate relationship to these two branches, it divides
extralaryngeally mto four termmnal branches.

3 The recurrent laryngeal nerve ascends as a single trunk nerve to the level
of the thyroid space where 1t divides extralaryngeally into four terminal branches.

4 The recurrent laryngeal nerve ascends as a single trunk nerve to the level
of the thyroid space where it divides nto two terminal branches The main
trunk of the nerve crosses over the lower branch of the iferior thyroid artery and
under the upper branch of this vessel The postertor branch of the nerve re-
divides extralaryngeally mto three branches, resulting n four extralaryngeal
branches of the nerve,

5. The recurrent laryngeal nerve ascends as a single trunk nerve to the Jevel
of the thyroid space, where 1t divides into two branches The anterior branch
re-divides mto threc branches, resulting m four extralaryngeal branches of the
nerve

6 The recurrent laryngeal nerve ascends as a single trunk nerve to the level
of the thyroud space where 1t divides mto two branches The branches re-dwvide
as mdicated mto four extralaryngeal branches prior to entermg the larynx The
nerve at all pomts hes deep to the mfenor thyrord artery

7. The recurrent laryngeal nerve ascends in the neck to the level of the thyrond
space as a smgle trunk nerve, at which point it divides entralaryngeally into four
terminal branches The mam trunk of the nerve 1s found to run paraliel to the
inferior thyrord artery for two centimeters before dividing and 15 i close apposr-
tion to 1t The branches cross over and under the artery as shown
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GROUP XI

1. The recurrent laryngeal nerve ascends as a single trunk nerve to the level
of the inferior thyroid space where 1t divides into four terminal branches The
anteriormost of the four termmal nerve branches crosses under the inferior
thyrod artery, while the other three branches cross over or anterior to this vessel.
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Conclusions

1. The function of the larynx and the individual functions of the particr-
pating muscles are described.

2. The linc of supply to these muscles as we now know it is deseribed

3 In this study of 200 recuirent laryngeal nerves, 114 or 57% were found
to be single trunk nerves. Eighty-six or 43% were found to be divided nerves

4. The recurrent laryngeal nerve was found to undergo bilateral division
m 245 of the specimens examined

5 The recurrent lmyngeal nerve may branch at any pomt peripheral to
1ts point of initial separation from the parent vagus nerve.

6 There 1s no consistency n the nerve pattern between right and left
sides.

7 The pomt at which the recurrent laryngeal nerve 1s most vulnerable
to mjury 1s on the postero-lateral surface of the thyroid gland at the level
of the junction of middle and lower thirds where the cluef branches of the
mferior thyroid artery usually enter the gland

8 It has been shown that secondary and tertiary divisions of the 1ecur-
rent laryngeal nerve occwi extralaryngeally.

9 The presence of these secondary and tertiary divisions m this vulner-
able area offers an adequate explanation for the more complex and hereto-
fore controversial types of laryngeal paralyses The explanation 1s based
entirely on injury to the recurrent laryngeal nerve or its branches

10 Injury to one branch of a multi-branched nerve will produce paraly-
s1s only m the area supplied by that branch In some nstances, only a single
muscle or a portion of a muscle may be supplied by this buanch,

11. The results of this study confirm the contributions made by Brien T

Kmg, M.D

44



Bibliography 47

43. Reid: Todd's “Cyclopedia,” article “par Vagum,” 1847,

44. Reid: An Experimental Investigation into the Functions of the Eighth Pair
of Nenves, or the Glosso-pharyngeal, Pncumogastric and Spinal Accessory.
Ldinburgh Med. & Surg. ], 49.109, 1838,

435, Rogers, Lambiert: The Thyroid Arteries Considered in Relation to Theit Sur-
gical Importance, [. Anat,, 6§50, 1929

46 Rotter. Arch. fur Khn Chirurgie, Bd. 31, 1853

47. Russel, J. S. Rt The Abductor and Adductor Fibers of the Recurrent Laryn-

geal Nerve Proc. Roy Soc, London, 514102 (Mar, 31) 1692
Rustad, Wm, 1L, and Mornson, L. F.» Revised Anatomy of the Recurrent
Laryngeal Nerves, Surgical Importance Based on the Disscction of 100
Cadavers, Laryngoscape, 62 237 (Mar.) 1952
. Saunders, §. B deC. M., and O'Mallev, C. D.: The Hlustrations from the
Waorks of Andreas Vesalius, Cleveland and New York, World Publishing,
1930.

50, Semon, F.. On the Poution of the Vocal Cords 1 Quict Respiration of Man
and on the Reflex Tonus of Their Abductor Museles. Proc Roy Soc., Lon-
don, 48 156, 1890,

51. Semon, F., and Horsley, C. An Experimental Investigation of the Central
Motor Innervation of the Larynx. Proc. Roy. Soc, London, 45-311, 1690,

52, Stedman: A Singular Distnbution of Some of the Nerses and Artenes of the
Neck and the Top of the Thorax Edinburgh Med, & Surg. J, 19, 1823

53. Streckeisen Virchow's Arcfue. Bd 103, 1886

51 Woelfler- Wien Med., Wochnschr, 1879,

55 Work, W Unusual Position of the Right Recurrent Larvngeal Nenve Ann
Otol, Blun. & Laryng, 50 769, 1911

56 Zicgelman, Edward F., Laryngeal Nenves. Arch Otolaryng, 18 793, 1938

4

=

3



46
19,

20.
2L

30

@
pat

®
S

3

143

3

&~

35.
36.

3

=

38.

39.

40.

=3

Thyroid Surgery

King, B. T., and Gregg, R. L.: An Anatomical Reason for the Various Be-
baviors of Paralysed Vocal Cords. Ann. Otol, Rhin. & Laryng, 57.995
{Dec.) 1948.

Kocher: Arch. fur Klin. Chirurgie, Bd. 29, 1883.

Lahey, F. H,, and Hoover, W. B.; Injuries to the Recurrent Laryngeal Nerve
in Thyroid Operations. Am Surg, 108.545, 1938

22. Lemere, F.: Innervation of the Larynx I Innervation of Laryngeal Muscles.

Am. J. Anat,, 51:417 (Nov.) 1932
Lemere, F.: Innervation of the Larynx. II. Ramus Anastomoticus and Gang-
lion Cells of the Supenior Laryngeal Nerve, Anat. Ree., 54:389 (Nov.) 1932

. Lemere, F . Innervation of the Larynx. III. Experimental Paralysis of the

Laryngeal Nerve. Arch Otolaryng., 18 413 (Oct.) 1933
Lemere, F: Innervation of the Larynx. IV. An Analysis of Semon’s Law.
Ann Otol, Rhin. & Laryng , 43525, 1934,
Luschka- Der kehlkopf des Menschen, Tubingen, H. Laupp, 1871.

. Magendie. Lancet, p 564 (July) 1837.

Martin: The Expersment of Cutting the Recurrent Nerves Carried on Farther
Than Has Hitherto Been Done. Med. Essays of Edinburgh, 2 114, 1734

Meckel. Manual of Anatomy (translated by Doane). 1832,

Mornison, L. F.: Recurrent Laryngeal Nerve Paralysis. Ann Ofol, Rhin &
Laryng, 61.567 (June) 1952

. Murtagh, John A. The Respiratory Function of the Laryny I. Some Obser-

vations on Laryngeal Innervatton Ann Otol, Rlun & Laryng, 51307
(June)} 1945,

2 Murtagh, John A, and Campbell, C J. The Respiratory Function of the

Larynx IL The Elementary Physiology of the Recurrent Laryngeal Nerve
Ann Otol, Rhin & Laryng . 57 465 (June) 1948,

Murtagh, John A, and Campbell, C. ] Respiratory Function of the Larynx
1T The Relation of Fiber Stze to Function in the Recurrent Laryngeal
Nerve, Laryngoscope, 61 581 (July) 1951

Negus, V E Certamn A ] and Physiol al Consid, m Paraly-
s1s of the Larynx Proc Roy Soc Med, 40 849 (Dec ) 1947

Negus, V. E The Mechanism of the Larynx St Lours, Mosby, 1929

New, G B., and Childrey, J. H- Paralysis of the Vocal Cords A Study of
317 Medical Cases Arch Otolaryng, 16 143 (Aug ) 1932

Nordland, Martm. The Larynx as Related to Surgery of the Thyrord Based
on an Anatormical Study Surg, Gynec & Obst, 51449, 1930,

Onody, A - Die A and Physiologic der Kehlkoy veu Berln, Oscar
Coblentz, 1902.

Pemberton, John de J, and Beaver, M. G Anomaly of the Right Recurrent
Laryngeal Nerve. Surg, Gynec & Obst, 54594, 1932

Philipeaux and Vulpian: Sur Panastomose qu euste entre le nerf larynge
superieur et le nerf recurrent Arch de physiol norm. et path, 2, 1869

Piersol, G A.: Human A gth Ed Philadelphua, L p 724

y. The Recurrent Laryngeal Nerves London Med Gazette, (Dec 6)

Raine:
1828



This Book

THE RECURRENT LARYNGEAL NERVES
IN THYROID SURGERY

By
WILLIAM 1. RUSTAD, M.D

was set and printed by The Ocild Bell Press, Inc, of Fulton,
Missouri It was bound by The Becktold Campuny of St. Louis,
Missouri The engrotings were made by G, R, Grubb and Com-
pany of Champaign, Hinois. The page trim size 1s T x 10 inches.
The type page 13 30 < 43 picas The type face 15 Caledonia, set 11
pomt on I3 point The text paper is 70-pound Hifect Gloss
Enamel. The cover is Bancroft's Linen Fuush 3375,

With THOMAS BOOKS carefud attention s giten to all detals

of manufacturing and design It 1s the Publisher’s desire to

present books that are satisfactory as to their physical qualities

and artistic possibilities and appropriate for their particular use.

THOMAS BOOKS will be truc to those laws of qualty that
assure & good name and good will,






This Book

THE RECURRENT LARYNGEAL NERVES
IN THYROID SURGERY

By
WILLIAM H. RUSTAD, M.D.

was set and printed by The Octd Bell Press, fnc., of Fulton,
Missouri It was bound by The Becktold Company of St Louis,
Missouri The engratings were made by G, R, Grubb and Com-
pany of Champaizn, Wmors, The page trim size is T x 10 inches.
The type page is 30 x 43 picas The type face is Caledoma, set 11
pomt on 13 pomt. The text paper is 70-pound Hifect Gloss
Lnamel The cover is Baneroft's Linen Finish 5375

With THOMAS BOOKS carcful attention ts gicen to all detarls

of manufacturing and design It 15 the Publisher's desire to

present books that are satisfactory as to their physical quahities

and artistic possthilities and appropriate for their particular use

THOMAS BOOKS will be truc to thosc laws of quahty that
assure a good name and good will



