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UNIVERSITY OF MINNESOTA MEDICAL SCHOOL
CALENDAR OF EVENTS

Visitors Welcome

November 8 - 13, 1948

No. 221

Monday, November 8

9:00 - 9:50 Roentgenology-Medicine Conference; L. G. Rigler, C. J. Watson and
Staff; Todd Amphitheater, U. H.

9:00 - 10:50 Obstetrics and Gynecology Conference; J. L. McKelvey and Staff;
M-l09, U. H.

8:00 - Fracture Rounds; A. A. Zierold and Staff; Ward A, Minneapolis General
Hospital.

I 10:00 - 12:00 Neurology Ward Rounds; A. B. Baker and Staff; Station 50, U. H.
!J

11:00 - 11:50 Roentgenology-Medicine Conference; Staff, Veterans' Hospital.

11:00 - 12:00 Cancer Clinic; K. Stenstrom and A. Kremen; Eustis Amphitheater, U. H.

11:00 - 11:50 Physical Medicine Seminar; E-10l, U. H.

12:00 - 1:00 Physiology Seminar; M. B. ViAScherj 214 M. H.

12:15 - 1:20 Obstetrics and G,ynecology Journnl Club; Staff Dining Room, U. H.

12:30 - 1:20 Pathology Seminar; 104 I. A.

12:30 - 1:50 Slrrgery Grand Rounds; A. A. Zierold, Clarence Dennis and Staff;
Minneapolis General Hospital.

1:00 - 2:00 Kellogg Lecture; The Vitamins; Russell M. Wilder, ~DYO Clinic; Eustis
Amphitheater, U. H.

2:00 - 3:00 Kellogg Lecture; The Vitamins; Russell M. Wilder, Mayo Clinic; Powell
Hall Amphitheater.

1:30 - 2:30 Pediatric-Neurological Rounds; R. Jensen, A. B. Baker and Staff; U. H.

2:00 - 3:00 Surgery Problem Case Conference; C. Dennis and Staff; Small Class
Room, General Hospital.

3:45 - Pediatric Seminar; Immunization Against Tuberculosis with B.C.G.;
W. Anderson; 6th Floor, Child Psychiatry, U. H.

4:00 - 6:00 School of Public Health Seminar; 113 MeS.

5:00 - 6:00 Urolo&y-Roentgenology Conference; D. Creevy and H. M. Stauffer and
Staffs; M-109, U. H.



Wednesday, November 10

12:30 - 1:20 Pathology Conference; Autopsies; Pathology Staff; 102 I. A.

9:00 Clinical Research Club; Eustis Amphitheater, U. H.8:00

5:00 - 5:50 Urology Patholoe,ical Conference; e. D. Creevy and Staff; Todd Amphi
theato~, u. H.

4 :00 - 5 :30 Surgery-Physiolog;r Conference; O. H. Wangensteen and M. B. Visscher;
Eustis Amphitheater, U. H.

4:00 - 5:00 Pediatric Rounds on Wards; I. McQuarrie and Staff; U. R.

4:00 - 5:00 Infectious Disease Rounds; Powell Hall Amphitheater, University
Hospitals.

12:00 - 12:50 Radio Isotope Seminar; Current Literature; Richard Bridenbaugh;
Rill. 216, Hospital Court, Tempornry Bldg.

11:00 - 12:00 Pathology-Medioine-Surgery Conference; O. H. Wangensteen, C. J. Watson
and Staff; Todd Amphitheater, U. H.

Tuesday, !!~mber 9

8:30 - 10:20 Surgery Seminar; Lyle Hay; Small Conference Room, Bldg. I, Veterans'
Hos})i tal.

9:00 - 9:50 Roentgenology Pediatrics Conference; L. G. Rigler, I. McQuarrie and
Steff; Todd Amphithe~ter, U. H.

5:00 - 6:00 X-ray Conference; Dr. Rigler and Staff; Powell Hall Amphitheater,

8:30 - 10:00 Orthopedic-Roentgenologic Conference; Edward T. Evans; Room lAW,
Veterans' Hospital.

f 8: 30 - 12: 00 NeuroloeY Rehabilitation and Case Conference; A. B. Baker and Joe R.
Brown; Veterans' Hospital.

2:00 - 2:50 Dermatology and Syphilology Conference; H. E. Michelson and Staff;
Bldg. III, Veterans' Rospi tel.

10:30 - 11:50 Surgical Pathological Conference; Lyle Hay and Robert Rebbel;
Veterans' Hospital.

8:00 - 8:50 Surgery Journal Club; O. H. Wangensteen and Staff; M-5l5, U. H.

~1* 3:30 - 4:20 Clinical Pathological Conference; Staff; veterans' Hospital.

2:00 - 3:00 Kellogg Lecture; Physiology of Starvation; Powell Hall Amphitheater.

3:15 - 4:20 Gynecology Chart Conference; J. L. McKelvey and Staff; Station 54,
, U. H•
."'
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t
~ 5:00 - 5:50 Clinical Medical Pathologic Conference; Todd Amphitheater, U. H•
.~



,
II ThursdaLL.November 11 - HOLIDAY
J

,) Friday J November l~

8:30 - 10:00 Neurology Grand Rounds; A. B. Baker and Staff; Station 50, U. H.

9:00 - 9:50 Medicine Grand Rounds; C. J. Watson and Staff; Todd Amphitheater, U.H.

10:00 - 11:50 Medicine Ward Rounds; C. J. Watson r..~nd Staff; E-221, U. H.

10:30 - 11:20 Medicine Grand Round.s; Staff; Veterans 1 Hospital.

10:30 - 11:50 Otolaryngology Cc.se Studies; L. R. Boies and Sta.ff; Out-Patient
De],>.3.rtment, U. H.

11:00 - 12:00 Surgery-Pediatric Conference; C. Dennis, A. V. Stoesser and Staffs;
Minne3polis General Hosfital.

11:30 - 12:50 University of Minnesota Hospi~~ls General Staff Meeting; Evaluation
of Iaborator3T Tests in the Differential mngnosis of Jaundice;
C. J. Watson, F.vl. Hof'fbauer, Eugene D. RJ.mes and John K. Meinert;
Powell Hall Amphitheater.

12:00 - 1:00 Surgery Clinical ?athological Conference; Clarence Dennis and Staff;
Minneapolis General Hospitel; Sm::l.ll Classroom.

1:00 - 1:50 Dermatology and Syphilology; Prebdntation of Selected Ca~es of the
Week; H. E. Michelson o,nd S'hff; W-312, U. H.

_ 1:00 - 2:50 Neurosurgery-Roent£enology Conference; W. T. Peyton, Harold O.
"/ Peterson and Staff; Todd AmI,bitheater, U. R.

2:00 - 3:00 Kellogg Lecture; Radiation Therapy of Metabolic Disorders; K. W.
Stenstrom; Eustis Amphitheater, U. H.

Sa turday, November 13

# 7:45 - 8:50 Orthopedics Conference; Wallace H. Cole and Staff; Station 21, U. H.

8:00 - 9:00 Pediatric l'sychiatric Rounds; Reynold Jensen; 6th Floor, West Wing,
U. H.

8:00 - 9: nO Surgery Literature Conference; CL~rence De~~is and Staff; Minneapolis
General Hospital, SITall Classroom.

9:00 - 9:50 Surgery-Roentgenology Conference; O. H. Wangensteen, L. G. Rigler,
H. M. Stauffer, and Staff; Todd Amphitheater, U. H.

9:00 - 9:50 Medicine Case presentation; C. J. Watson and Staff; E-I01, U. H.

9:00 - 10:30 Pediatric Grand Rounds; 1. Mc(~uarrie and Staff; Eustis Amphitheater,
U. H.

9 :00 - 12 :00 Neurology Conference; VA Hospital Annox, Fort SnelUng.



I 10:00 - 11:50 Medicine Ward Rounds; C. J. Watson end Stflffj E-221, U. H.
~

;; 10:00 - 12:50 Obstetrics and Gynecology Grand Roundsj J. L. McKelvey and Staff;
Station 44, U. H.

11:00 - 11:50 Urology Seminar; Perinef'l Prostatectorn;y. Richard Rodgers; E-I01,
U. H.

11:00 - 12:00 Anatomy Seminar; The Arrr:.ngement of the Cells of the Nucleus Ruber in
the Cat; Ronald A. DoJ~; 226 I. A.



II. VOCAL CORD PARALYSIS--- ---
Harold S. Ulvestad

L. R. Boies

Introduction

Vocel cord paralysis is both a symp
tom and a disease. As a symptom it is
often a reflection of trouble elsewhere
in the body. As a disease its most com
mon manifestation is hoarseness. Hoarse
ness hes been defined as a rough, harsh,
quality of voice which is lower in pitch
than is normnl for an individual.
(Jackson)

Incidence

We do not know how often vocal cord
paralysis occurs in the general popula
tion. However, it is seen frequently
in our Ear, Nese and Throat Clinic.
Many reports are available on the various
causes of vocal cord paralysis and the
relative frequency with which each type
occurs.

Etiology

A large number and variety of lesions
can be responsible. The long and exposed
courses of the recurrent laryngeal nerves,
in the neck and within the mediastinum,
render them more liable to injury from
pressure, stretching, trauma and inflam
IJ'l.ation. Jackson has observed that paral
ysis would not have occurred in half of
his cases if the inferior laryngeal nerve
had passed directly to the larynx from
the vagus nerve. The left cord is
paralyzed about twice as often as the
right, because of the more frequent in
volvement of the left recurrent nerve by
mediastinal lesions. (NeW-Childrey).
The more common canses of vocal cord
paralysis are listed. Three onl;y produce
left sided and two right sided paralysis.
(BOies). The rest may affect either
side.

On the left:
1. Aneurysm of the arch of the aorta
2. Enlargement of the left auricle
3. Pericarditis
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On the right:
1. :Pleural thiclwning at the apex of

the right lung
2. Aneurysm of the innominate artery

On either side:
1. Enlarged cervical or bronchial

glands
2. Goiter
3. Diseases of the mediastinal tissue

or glands: carcinoma, sarcoma,
tuberculosis, syphilis, etc.

4. Direct traumatic injury in surgery
of the neck

5. Intracrani~l growth at the base of
the brain, or a growth in the neck
involving the vagus at its exit
from the skull

6. Cervical phlegmon
7. Aneurysm of the carotid artery
8. L-1.rge pleural effusions.
9. Bulbar lesJons

10. Peripheral neuritis

Three series, reported by Work, Suehs,
and New and Childrey, and totaling 744
cases of vocal cord paralysis have been
combined. Their findings are as fol
low3:

1. l~~ of the causes are central in
origin. Most of these are lesions

of the bulb, including tabes, bulbar
palsy, amyotrophic lateral sclerosis,
polioencephalitis, thromboses of the
posterior inferior cerebellar artery.

2. 90% are due to peripheral lesions.
(;f these, 24% followed thyroid sur

bery. One sixth of the post thyroidec
tomy group involved both cords, making
thyroidectomy the most common cause of
bilateral midline paralysis. Inj~ry to
one or both of the recurrent nerves ID8.y
be tho result of actual cutting of the
nerve, or of postoperative hemorrhage,
swelling or scar tissue formation. Spon
taneous recovery, usually within six
months, may be expected for 2510 of these
cases. Jackson believes an overlooked
preoperative unilateral paralyEis to be
present in most cases considered to be
postoperative, emphasizing the importance
of examining the larynx prior to surgery.

3. Tumors comprise the largest group



among the causes of vocal cord paraly
sis. New reported 6% in the llilsophar
ynx, all unilateral and all producill£
the jugular foremen syndrome. The
tumor was located in the hypopharynx
and esophagus in 11%. ~~lignant disease
of the esophagus is reported to be the
most common cause of paralysis of the
right cord.

There are five main types of vocal
cord paralysis. These are, in the
order of frequency of occurrence:

1. Unilateral midline paralysis
2. Unilateral incomplete paralysis
3. Bilateral midline paralysis
4. Bilateral incomplete paral;ysis
5. Complete paralysis

The larynx is an extremely complex mech
anism. A detailed knowledge of its
ana tom;y is necessary for a proIer under-·
standing of its nor~~l ~~nction arll for
a diagnosis of the type of paralysis
tha t may be present. For practical pur
poses the cartilaginous framework, the
intrinsic muscles and the innervation of
the larynx will be reviewed brie~:ly.

The larynx is a box-like structure
with a framework rr~de up of three paired
and three unpaired cartilc'l.ges. The most
important, functionally, are the thyroid
cartilages, the cricoid, shaped like a
signet ring, and the right and left ary
tenoid cartilages. Each inferior cornu
of the thyroid articulates with the cri
coid on its postero-lateral surface.
This cricothyroid joint is a true joint
which permits a rocking action of the
two cartilages, with respect to each
other. The arytenoids are
mounted on the "Signet" or posterior
lamina of the cricoid. The crico-ary
tenoid joint is a true joint which per
mits a lateral gliding movement of the
arytenoid cartilage away from the mid
line and a rotatory movement around a
vertical axis. Two processes on ench
arytenoid are important. The anteriorly
directed vocal process forms the poster
ior attachment for the vocal cord. The
muscular process, directed laterally,
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forms the atte'1chment for the adductor
and abductor muscles of the ~arynx.

All of the intrinsic muscles of the
larynx; except the cricothyroid, are
attached to the arytenoid. The remain
ing cartiL'l.ges are the unpaired carti
lage of the epiglottis, attached to the
inner surface of the thyroid angle;
the right und left corniculates mounted
on the arytenoids, and the right and
left cuneiforms extending laterally in
the ary-epiglottic folds.

The intrinsic muscles of the larynx
:maybe divided into three-functionaY
groups: abduc tors, adduc tors and tensors.
These muscles act through either the
erica-thyroid or the crico-arytenoid
joints.

The Abductors are the paired poster
ior-erico-arytenoid muscles. They ~rise

from the posterior surface of the cri
coid lamina and insert on the posterior
slJ.rfr-:.ces of the muscu1D.r processes of
the arytenoid c~rti1D.ges. By rotating
the vocal processes l~terally they
sep~rate the cords. The L~teral fibers,
along with some from the lateral crico
arytenoid muscles slide the arytenoids
away from the midline.

The Adductors are the paired lateral
cricO:nrytenoidand the unpaired trans
verse arytenoid muscles. The lateral
crico-urytenoid muscles arise from the
posterior halves of the superior borders
of the cricoid arch and insert in the
anterolateral surface of er.ch muscul'l.r
process. 'I'heir action rotates the vocal
procef'ses medially and approximo.tes the
cords. The trr.msverse arytenoid. muscle
inserts on the medlal surface of each
arytenoid c~lrtilage and pulls them
togethor in the midline. A superficial
obl:gue segment of this muscle runs on
up in the ary-e~iglottic fold to the
epiglottis. It h'1s a sphincteric action,
tending to close the laryngeal entrance.

The Tensors nre the paired crico
thyroId-nDd thyro-arytenoid muscles.
The cricothyroid muscle arises from the
nntero-l~teralaspect of the cricoid
arch and inserts into the postero-infer
ior border of the thyroid l~mina and in-



to the inferior cornu. Their action
elevates the cricoid arch. The result
is a tipping of the cricoid lamina
posteriorly and a putting of the vocal
cord on stretch. The thyro-arytenoid
muscle arises from the inner surface of
the thyroid angle and. inserts in the
vocal process of the arytenoid. Its
action is in a direction opposite to
that of the crico-thyroid muscle, and,
if unopposed, would relax or shorten
the vocal cords. Some of the more
lateral fibers of the thyroary·tenoid mus
cle insert into the muscular process
and thus act as adductors.

Innervation. The superior laryn
geal branch of the vagus nerve supplies
sensory innervation to the larynx through
its intenml branch. In addition, it
probably gives some motor supply to the
transverse arytenoid muscle. The exter
nal branch supplies the cricothyroid
muscle~ All the other intrinsic mDS
cleb of the larYnx are innervated by the
recurrent branch of the vagus nerve.
The motor nerves of the larynx arise in
the paired nuclei ambigui of the medulla.
Each nucleus ambiguus receives cortico
bulbar fibers from both the right and
the left motor cortex. For this reason,
a lesion above the nucleus ambiguus
does not produce a unilateral pa.ralysis
of the larynx. If it is large enough
to involve the corticobulbar fibers of
both sides it produces a bilateral lar
yngeal paralysis of spastic type. Such
a paralysis is rare. A nuclear or infra
nuclear lesion produces a fla.ccid type
of paralysis which may be unila teral or
bilateral. (Furstenberg). Lesions in
the region of the jugular foramen or
just distal to it may also involve the
glossopharyngeal, spinal accessory and
hypoglossal nerves and produce various
comb ina tions of cranial nerve palsies.

In a discussion of vocal cord paraly
sis mention should be made of the Semon
law. Semon believed that a larynx-
which has become completely paralyzed,
including a loss of tonus, as the result
of an organic lesion, arrives at such a
stage thrOUgh a definite sequence of
changes. First the abductor muscles are
paralyzed, next the "tensors", then the

142

adductors and finally the tonus. This
sequence does occur frequently but
there are enough exceftions so that
Jackson prefers to refer to it as
Semon I s rule rather than law. The
reason for this decreased resistance of
the abd.uctors is not clear. One theory
is that the opening muscles of the lar
ynx are much younger in evolutionary
progress than the closing muscles or
adductors.

Mention should also be made of the
term "cadaveric position'.'. This refers
to the position which the vocal cords
are believed to assume after death.
This position is between that of abduc
tion and of adduction. The term signi
fies a complete paralJrsis and as such it
means that all of the intrinsic muscles
of the larynx-are involved and all tonus
is lost. Not infrequently the position
of the vocal cords has been described as
"cadaveric" when the paralysis is either
a unilateral incomplete or a bilateral
incomplete type. Because of the confus
ion that has resulted through its incor
rect use Jackson believes that the term
II cadaveric position" should be dropped.

Unilateral MidUne Paralysis affects
only the posterior cri'co-ar;ytenoid mus
cle on one side. The involved cord is
held firm and in the midline by the ac
tion of the crico-thyroid, the lateral
crico-arytenoid and the thyro-arytenoid
muscles during inspiration and phonation.
On inspiration the normal cord swings
laterally and, at the same time, the ary
tenoid prominence on the paralyzed side
tips forward. As a result the arytenoid
appears larger than normal and may be
mistaken for a tumor. When the normal
cord swings medially on phonation the
tipped arytenoid is jostled back into
position again by the impact of the
active arytenoid. This is an important
diagnostic sign. In addition the glottic
slit is slightly askew on phonation. The
cause may lie anywhere along the course of
the laryngeal neurones, from the nucleus
ambiguus on down the neck into the media
stinum and back up again to the larynx.
The lesion usually involves the recurrent
nerve, and more frequently the left re
current. Except for a transient hoarse-
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ness there are no symptoms.

Unilateral Incomplete Para.lysis
involves all of the muscles of one side
except the transverse arytenoid. The
latter muscle is bilaterally innervated
and therefore is not affected. The par
alyzed C01~ remains stationary midway
between phonation and inspiration. Its
edge is concave and may be displaced up
ward by the expiratory blast. On inspir
ation the glottic silhouette is parabo
loid. On phonation the normal cord
crosses the midline to meet the dis
abled cord, causing a jostling of the
sound arytenoid. The voice is husky
at first but improves with the compen-
satory adjustments that are made by the
uninvolved muscles. The lesion is
usually in the vagus nerve above the ori
gin of the superior as well as the infer
ior laryngeal nerves.

Bilateral Midline Paralysis involves
both posterior erico-arytenoid muscles,
resulting in a loss of abductiun. The
cords remain in the midline and the
larynx is paralyzed shut. (Jackson)
There is usually a marked obstructlon
to inspiration, producing an inspiratory
stridor. Occasionally one cord is at a
higher level than the other, leaVing a
chink between which is invisible on mir
ror examination but which provides an
increased airway. Obstruction ma;)' bo
severe enough to necessitate a tr~cheo

tomy to prevent asphyxia. The voice is
usually good because the cords are in
approximation on phonation.

Midline paralysis may be simulated
by a fixation of the crico-arytenoid
joints in a midline positj.on. The dif
ferentiation may be made through the
direct laryngoscope by performing the
passive mobility test--pushing on the
arytenoids with a blunt probe;.. Treat
ment is aimed at creating an adequate
airway and still preserving a useful
voice. This will be discussed later.

Bilateral Incomplete Paralysis in
volves all of the intrinsic muscles
except the transverse arJtenoid. The
vocal cords lie motionless in a position
halfway between phonation and in~p1ra..

tion. The cord edges are symmetrically
concave. The glottic chink is ellip
soidal in outline and changes little or
not at all during phonation, inspira
tion or expiration. The voice is husky
and air waste is m':lrked. The patient
has a whoorzy cough and has difficulty
in expelling secretions from the tracheo
bronchial tree. Casual observation
might lead one to suspect asthma. Goi
ter surgery and syphilis are the most
common causes of this type of paralysis.
Not infrequently the cords gradually
shift to a midline position, respiration
becomes obstructed and a tracheotomy
has to be performed. Occasionally a
spontaneous cure takes place.

Complete Paralysis of the L'J.rynx
involves allof the irltrinsicIiiUscles.
In addition, all tonus is lost. The
glottic silhouette is ellipsoidal anter
iorly and triangular posteriorly between
the arytenoids. All movement is lost
and the whole appearance has been de
scribed by Jackson-a-s: "wooden". The
causative lesion usually but not always
lies above the branching off of the
superior laryngeal nerve from the vagus.
It involves the nerve supply to both
sides of the larynx. There is no local
treatment and no improvement can be ex
pected. PuJmonary. compld.ca tions are the
rule because of the patient 's inability
to get rid of tracheobronchial accumula
tions.

Besides the five just described there
are three additional types of vocal cord
paralysis. They are rarely seen as dis
tinct clinical entities but frequently
occur in association with the others.
They are: adductor paralysis, thyroary
tenoid paralysis and crico-thyroid
paralysis.

Adductor paralysis occurs in two forms.
If the transver~aritenoid is not af
fected the glottis closes posteriorly on
phonation. An aphonic voice ~nd air
waste is present. If only the transverse
arytenoid muscle is paralyzed phonation
produces a triangular glottic chink pos~

teriorly and the voice remains good. As
a sale condition adductor paralysis re
quires a supranuclear lesion which in-



volves the fibers of both sides.

Thyro-arytenoid paralysis, if it
is unilateral, produces a moderate
bowing of the involved cord on phone.
tion and a low pitched hoarse voice.
If bilateral, the arytenoids approxi
mate on phonation but a glottic chink
is present anteriorly. Hoarseness and
a low voice is more marked than in the
unilateral condition.

Crico-th3'roid paralysis may affect
one-or both cord's:--"Abd"1lCtion and ad
duction is no~~l but the involved cord
margins are wavy or wrinkled because of
the unopposed pull of the thyro-aryte
noid muscle. The voice is weak and
rough, and the respiration wheezy,
especially if the paralysis is biL~ter

ale

Abductor paralysis in the newborn
is not uncommon but itis--o:ft'en over
looked. Practically all patients who
survive recover perfect motility and
laryngeal function, indicating that the
cause was either a bulbar circulatory
disturbance or pressure on nerve trtm~;:s.

Jackson noted that forceps were used in
the delivery in nearly all of his cases.
Intense dyspnea, cyanoses and stridor
are present if the paralysis is bilater
al. If unilateral, stridor is less
severe and the cry is hoarse. Diagno
sis requires direct lar;yngoscopy. Treat
ment is aimed at preventing asphyxia un
til norwal cord function returns. Gen
tle insufflation of an oxygen-carbon
dioxide mixture through a bronchoscope
or catheter may be necessary. Occasion
ally tracheotomy is required. (Jackson)

Diagnoses. Work has listed the
symptoms of vocal cord paralysis in order
of their frequency of occurrence as fol
J.ows:

No symptoms 3CP/o
Hoarseness 43%
Weakness, tiredness of voice 10%
Dyspnea 8%
Strangling on foods 6%
Laryngeal stridor 1%

In the great majority of cases a diag
nosis of vocal cord paralysis can be
made simply by an examination with the
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larynGeal mirror. In a small per cent
direct laryngoscopy will be necessary to
adequately visualize the glottis as well
as to rule out by palpation a crico-ary
tenoid joint fixation. Once a paralysis
has been found, the cause should be de
termined. To do this may require a very
complete history and general physical
eL'lmination, neurologic exam:i.na tion,
serology tests, roentgen-ray examination
of the head, neck and chest, including
an esophugram. It should include an
inspection of the nasop~'lrynxJ palpation
of the laryngeal cartilages, a search
for tenderness or a lesion along the
course of the four laryngeal nerves.
Bronchoscopy or esophagoscopy may reveal
the presence of a tumor involving one or
both of the recurrent nerves. In spite
of all this, the examiner will fail to
find the ceusative lesion in one case out
of everJ' three 1

Therapy. There is no local treatment
of any value for any of the types of
paralysis described, with the exception
of bilateral midline or abductor paraly
sis. For the others, therapy, if indi
ated, is directed against the causative
agent. Satisfactory surgical procedures
have been d,eveloped, however, for the
treatm6nt of bilateral midline paralysis.
Meny of them are modifications of the
original King operation. Essentially
they consist of the removal or the fixa
tion of one arytenoid cartilage against
the lateral wall of the larynx. This is
accomplished through an external approach.
An adequate airway may thus be provided
between the posterior portion of the
vocal cords, leaving the anterior portion
for phonation. By this method a useful
voice is preserved.

The Woodman modification has been used
at the University Hospitals with good re
sults. In each case, if the patient has
not alrendy been tracheotomized, a trach
eotomy is performed either before or im
mediately after the laryngeal surgery.
A skin incision is then made anterior to
the sternocleidomastoid muscle from the
level of the upper edge of the thyroid
cartilage to the level of the cricoid
cartilage. The sternocleidomastoid mus
cle is retracted and the posterior edge
of the thyroid lamina is exposed. The
D, ttacbnent of the inferior cornu to the
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cricoid cartilage is an important land
mark. A vertical incision is made
through the perichondrium of the thyroid
lamina along its posterior border and
the inferior constrictor muscle separ
ated, both posteriorly and from its
medial attachments on the inner surface
of the cartilage. The crico-thyroid
joint is disarticulated. An incision
is then made through the perichondrium
on the lateral wall of the cricoid car
tilage and extended in the direction of
the arytenoid cartilage. The latter is
dissected subperichondrially and the
crico-arytenoid joint disarticulated.
A traction lie;a ture is plnced around the
arytenoid cartilage, and, by rotating
it laterally the vocal proce ss is ex
posed. A chromic catgut suture is
passed around the vocal process submu
cosally and through some of the fibers
of the thyro-arytenoideus muscle near
its attachment to the process. All of
the arytenoid cartilage but the vocal
process is removed, the vocal cord
drawn laterally and tied to the inferior
cornu of the thyroid cartil~ge. This,
in turn, is anchored to the edge of the
sternocleidownstoid muscle. An inspec
tion of the larynx is then made with
the direct laryngoscope to determine the
position of the vocal cord. The wound
is closed, leaving a Penrose drain in
the lower end. A glottic chink 3 or
4 rom. wide is adequate for an airway and
still leaves a good voice. Increasing
the space beyond 6 rom. decreases the
quality of the voice.

This operation has been performed
in the University Hospitals on 11 cases
in the past four years with good results.
In ten of these cases a uni~lteral oper
ation was adequate. One case required
bilateral operation in order to provide
an adequate airway.

The case histories are briefly summar
ized as follows:

Mrs. Age 38
This patient gave a history of pre

vious thyroid surgery on two occas
ions, the last one about a year pre
vious to this operation. The result
ing bilateral midline paralysis neces
sitated a tracheoto~·. A right ary-
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tenoidectomy was performed on
March 10, 1944, after the technique
of Orton (removal of posterior third
of thyroid lamina).

Mrs. ABe 48
A thyroidectomy in 1925 was fol

lowed by a complete loss of voice
for 3 months. Her voice gradually
improved but she complained of in
creasing difficulty in breathing.
Admission examination on March 6,
1945 revealed a bi~~teral midline
paral;ysis. A tracheotomy was per
formed on March 7, 1945. This was
followed in ten days by a right ary~

tenoidectomy, after the method of
Orton. .

Mrs. Age 59
This patient developed a hoarse,

wheezing voice following thyroidec
tomy in 1942. Admission exnmination
revealed a bilateral midline paraly
sis with the left cord at a slightly
higher level than the right. A trach
eotomy was performed on July 20, 1945
and was followed by a right arytenoi
dectomy on August 3, 1948.

Mrs. _._ Age 74
This patient was operated on for

Boitor on two occasions about 20 years
prior to admission. Difficulty in
breathing followed the second proced
ure. In January, 1945, she developed I

a lar;yngitis which increased her
respiratory difficulty. Examination
on afunission on August 5, 1945 reveal
ed a bilateral midline paralysis and
a moderate stridor on exertion. A
tracheotomy vTaS performed on August 6,
1945 and was followed in ten days by
a lateral fixation of the right vocal
cord.

Mrs. ABe 58
Thyroid surgery in February, 1945

was followed by difficulty in breath
ing. Examination on October 4, 1945
revealed a bilateral abductor paraly
sis with a small chink through the mid
line. A tracheotomy was performed on
the following day. Ten days later a
lateral fixation of the right aryte
noid cartilage was accomplished.



Mr. Age 51
Thyroid surgery on two occasions

resulted in a left midline paralysis
following the first and a right mid
line paralysis following the second
procedure. During the course of the
second operation the patient suddenly
became obstructed as a result of in
jury to the right recurrent nerve.
An imInediatetracheotomy was necessary.
On January 9, 1946 a left arytenoid
ectomy was performed, after the tech
nique of Orton.

Mis' Age 45 .
Difficulty in breathing as a re

sult of a thyroidectomy had been
present for several years l'rior to
admission. A bilateral midline paral
ysis was noted. A \voodman type
right arytenoidectomy was performed
on July 9, 1947.

Mrs. Age 61
The patient complained of hoarse

ness after thyroid surgery. Six
months later she began to h~ve diffi
culty in breathing. A diagnosis of
asthma was first made. Examiu'1 tion on
December 15, 1947 revealed an inspir
atory stridor and a bilateral midline
paralysis. Her voice was good. The
following day an emergenc;y tracheo
tomy became necessary. On December
23 a right arytenoidectomy was per
formed, after the technique of
Woodman.

Mr. Age 71
This patient complained of diffi

culty in breathing ever since he
sustained a head injury in 1928. He
continued to work in the iron mines
until shortly before admission. At
that time a head cold wus followed by
marked laryngeal obstruction which
necessitated an emergency tracheo
tomy by the referring surgeon. A
bilateral midline paralysis was noted
on admission April 20, 1948. On the
following day a Woodman t;ype right
arytenoidectomy was performed.

Mrs. Age 38
Gradually increasing respiratory

obstruction followed thyroid surgery
one year previously. Admission exam-
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ination on May 25, 1948 revealed a bi-
latera1 midline paralysis. On May 26
a Woodman type procedure was done on
the right Side. She continued to have
some stridor after decannulation,
especially at night. The patient was
a stocky obese woman with a small
larynx. A second operation was per
formed on the left side on July 21, 1948
and the patient was decannulated a month
later. She has an adequate airway and
a fair voice.

Surnrnar,y

1. Vocal cord paralysis is relatively
common.

2. It may reflect serious disease else
where in the body.

3. Carcinoma along the course of the
nerve supply to the larynx is the
most common cause of a one-sided
paralysis.

4. Goiter surgery is the most common
cause of a bilateral paralysis.

5. No causative lesion can be found in
approximately one-third of the cases.

6. Bilateral midline paralysis is char
acterized by a good voice and severe
respiratory obstruction.

7. An arytenoidectomy, or lateral
fixation of an arytenoid cartilage,
creates an adequate airway and pre
serves a good voice.
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III. MEDICAL SCHOOL NEWS

Progress of Minnesota 1v!edical Founda
tion

The alunmi of the Minnesota Medi
cal School may feel proud of their
achievements to date in the Mimlesota
Medical Foundation. At the annual
meeting held on Friday, October 22,
at the Can~us Club, it was revealed
that receipts since the Foundation
was organized in October 1939, total
ed $91,660. Membership dues make up
almost $37,000 of this total. Grants
from individuals, voluntary organiza
tions, scientific societies, and in
dustry total almost $50,000. Future
issues of the Bulletin will tell the
story of some of these grants. Dis
bursements of the Foundation since
its organization in 1939, total
$80,840. The total assets of the
Foundation at present amount to
$37,016.

A drive for new mem"Jers, which was
conducted in Octoher, has already re
sulted in the enrollment of 80 new
members. Members now receive the "Bul
letin of the University of Minnesota
Rospi tals and Minnesota Medical Founda
tion," in addition to their participa
tion in the affairs of the Foundation.

Trustees elected at the recent
meeting of the Foundation included the
following:

For· four years (1952):
Dr. Russell J. Moe, 205 W. 2nd st.,

Duluth, Minn.
Dr. William A. Hanson, 1005 Med. Arts

Bldg., Minneapolis, Minn.
Dr. Charles F. Code, Mayo Foundation,

Rochester, Minn.

For three years (1951):
Dr. Lloyd R. Rutledge, Detroit Lakes,

Minn.
Dr. Edwin J. Simons, Swanville, Minn.
Dr. William W. Will, Bertha, Minn.
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For two years (1950):
Dr. Wesley W. Spink, 22lE, Univ.Hospital
Dr. Maurice B. Visscher, 318 Millard

Hall
Dr. Owen H. Wangensteen, 20lE University

Hospital

For one year (1949):
Dr. George Earl, 1210 lowry Med. Arts

Bldg., St. Paul, Minn.
Dr. Erling S. Platou, 953 Med. Arts

Bldg., Minneapolis, Minn.
Dr. Karl Anderson, N.W. Nat. Life Ins.

Co., 430 Oak Grove, Minneapolis

Dr. Hunter Visits Medical School

Dr. Warren C. Hunter, Professor of
Pathology at the University of Oregon
Medical School will be Dr. Wangen
steen's guest at the surgery confer
ence from 9 to 12 a.m., Saturday, Nov. 6.
He will speak on the subject of "Di
agnosis of Cancer by Smear Technics."
All physicians are cordially invited.

Dr. E. R. Hayes of the Department
of Medicine and Dr. R. N. Holly of the
Department of Obstetrics and Gynecol
ogy Journeyed to Willmar, Minnesota, on
November 1 to speak at the staff meet
ing of the Rice Memorial Hospital in
that city. Dr. Hayes spoke on the sub
ject of "Lymphoblastomas." Dr. Holly's
subject was "Adenocarcinoma of the
Endometrium."

Correction

In last week's Bulletin, the name
of Dr. E. L. Tuohy should have appeared
beneath the first letter regarding Dr.
Litzenberg. We regret this omission
and wish to acknowledge Dr. Tuohy's
contribution.



Alumni Notes

Dr. Russell Joseph Kotval (1946
M.D.) has located in Pipestone, Minne
sota, where he will practice medicine
at new offices over the Gamble Store
there. Dr. Kotval and his wife, the
former Maxine Helen Knutila (1942 G.N.)
have been liVing at Fayetteville,
Arkansas, where Dr. Kotval was with
the Veterans Hospital. They are now
residing at 214 - 3rd Ave. S.E., Pipe
stone.

Dr. Louis C. Jensen, Jr., (1945
M.D.) is working en a fellowship in
internal medicine at the Veterans I Hos
pital at Coral Gables, Florida. His
wife, the former Joy Sunderman (1946
Md.T.), is an anesthetist at the Jack
son Memorial Hospital in Miami. Dr.
Jensen is the son of Louis C. Jensen
(1914 Phm.B.) and Mrs. Jensen. They
are residing at 301 SW 21st Road, Mi
ami.

Dr. Leonard T. Peterson (1932 M.D.)
has been promoted from Clinical In
structor in Surgery to Assistant Clini
cal Professor of Orthopedic Surgery at
George Washington University, Washing
ton, D.C. Dr. and Mrs. Peterson
(Gretchen Albrecht '29Ed.) reside at
3378 Stephenson Place, Washington, D.C.

Dr. Gardner S. Reynolds (1924 M.D.)
died recently in St. Paul. He was
fifty years of age. Dr. Reynolds was
an x-ray and radioloe~ specialist and
was head of the x-ray departmen1i of
st. Elizabeth's Hospital, Danville,
Illinois, for many years. He resigned
in April due to ill health. He began
his medical practice at Sacred Heart
Hospital, Eau Claire, Wisconsin, and
in 1927 he joined the staff of Henry
Ford Hospital in Detroit.

Dr. Andre'" B. Rivers died recently
in Rochester, Minnesota. He.was 54
years of age. Dr. Rivers had for
years, been interested and actively
working in the field of gastroenter
ology. He was well known for his work
at the Mayo Clinic. Dr. Rivers was a
member of Sigma Xi and phi Beta Pi
fraternities, the American Medical AS
sociation, and the Americah Gastro
enterological Association.

William L. Hof:fInan (1904 M.D.) "re
tired member of the Army Medical Corps,
died in Washington in October. He was
69 years of age.

,
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~ello~ :E ound,.:].} ion Le.c ture s.

The following lectures will be given during the week of November 8. All medical
students, interns, nurses, technicians, dietitians, and physicians are cordially
invited to attend these lectures. A special invitation is extended to University
Fellows.

Dr. Russell M. Wilder
(Mayo Clinic)

Dr. Ancel Keys

Dr. K. W. Stenstrom

The Vitamins

Physiology of Starvation

Radiation Therapy of
Metabolic Disorders

Monday, November 8,
1:00-2:00 p.m•. Eustis Amph.
2:00-3:00 p.m. Powell Hnll

Amphitheater

Tuesday, Nov. 9, 2:00 p.m.,
Eustis Amphitheater, U. H.

Friday, November 12,
2:00-3:00 p,m., Eustis
Amphitheater, U. H.


