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INTRYDUCTION

The children apd infants are the men and women of
the future, which will build up their natives and coun-

tries.

So we must take care of them, protect them and fiund
out their developmental problems and try to treat as

much as we can.

Stridor is a_gymptom present in many diseases of
7CZu5142w7buA u 4=
child hood; here the researcher wante to clarify that
m
stridor may be an emergency case and there are daagers

of asphyxia and death if the treatment was delayed.

Stridor is more common in children and infants
because their central nervoué systen is not well deve-
loped and so there is delayed development of the

Respiratory centres in the brainstem.

A Kewe—
The regesrchar gives an idea about the importaunce

of nutrition for the pregnaubt mother because in the
lower socio-economic group and poor nutrition status
there is inoreased incidence of congenital malformations
in the nowborus e.g. laryngomalacia whare there is
flacoidity of the supraglottic portion due %o defective
deposition of calcium within the cartilsgiounus f{reme-

work of the laryunx leadimg to Stridor.
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The larynx of the child is different anatomiocally
from adult's larynx, so any slight inflammation leads to
edena of the m.m. of the larynx which narrows the lumen
( 1 mm. of edema in infantile larynx will reduce the

glottic space by 50%).

Also the infantile larynx is higher im position
than in adults, this predisposes to a@spiration of
foreign bodies easily ( F.B. like pins, coins , buttons,
tacks) ; and it is also softer in infaots i.e., more
susceptible to callapse leadiog to Stridor ( J.F., Birrell
1977).

Subepithelial tissues are less deunse in infantile
larynx leading to accumulation of tissue fluid in infla-
wmatory conditions giving rise to stridor due to obstruc-

tion of the infraglottic and supraglottic areas.

Infantile epiglottis is an omega shaped, which may
oblitrate the vestibule and provide less support for the

aryepiglottic folds.

There is natural tendency among children tc carry
small objects in the mouth, and they constantly experiment
with the feel of different objects with their teeth. It

may be that the protective reflex action is less well
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developed im children, sp that such objeots are more
easily inhaled or swallowed, H,N. Bhatnagar (1974) recorded
a case of acute fatal pulmonary edema secondary to impac-

ted foreign body in laryuox.

A large piece of meat impacted over the enterance
of the larynx will cause sudden asphyxia ( R.M.Handfield
1967) or large foreign body behind the larynx may exsrt
pressure on the soft cartilage infantile larynx leading bto
stridor ( J.F. Landon 1953) .

Children suffering of repeated attaks of chest
infections must be examined well for fear of laryngeal
tumors or tracheal tumors giving riseé¢ to repeated bouts
of brassy cough, dyspnea, inspiratory aund expiratory
difficulties accompanied with suprasternal and infraster-
nal retractions. So repeated attacks of chest infections
may lead to stridor or there is an underlying cause
leading to stridor ( Joseph G. Gilbert 1953 and P.H.
Halinger 1950) .

Care must be taken duriug delivery for fear of
birth injury to the head leading to stridor of central
origin without laryngeal deformity ( H.C. Ballenger 1954).
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Or direct birth trauma by the direct action of instrumen~
tation delivery or by action of traction ( J.F. Landon
1953).

Une of the important aims of this work is to direct
the attention to the very severe dangerous effects on
the larynx due to drinking or inhalation of corrosive
chemicals by children like : Lye ( NaOH, KOH), clorox
and lysol as a result of negligance of their mothers.
The Lye ingestion specislly leads to severe burus in
larynx, hypopharyox and esophagns ( J.J. Ballenger 1969
and Douglas R. 1971). - '

Repeated endoscepic brocedhres in a: short time, or
prolonged endotracheal iuﬁubatiop leads to treumatiza-
tion of the m.m. of larynx -=-- fibrosis =——— laryngeal
stenosis and air way narrowing --< obstruction of airway

and stridor. ( Blair Fearoun 1966, 1971).

Tracheal collapse was observed in newborns and
older infants suffering of stridor due to airway obstruc-

tion ( M.H. Wittenborge ‘et al. 1967).

Everybcase:of stridor must be examined by laryngoscope

for fear of faulty diagnosis. A case of a plece of bone
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between the vocal cords with stridor was diagnosed :
Acute laryngotracheobronchitis , after lary -

agoscopy and removal of the bone recovery was rapid.

( James Crooks 1954).

The researcher tries to give a reasonable description
for the ewmbryology, anatomy and physiology, of the laryuax.
Also tries to find out and collect the important
ideas from the previous litreatures that deals with

stridor,

Also tries to find and collect the stiological fac-
tors that lesad to stridor and tries to discuss in details
for the most important cauéés and in brief for the least
importance. Then deals with the different methods of
management according to the cause of stridor . Putting

and adding a humble effort to the medical library.

o o ot s
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EMBRYOIOGY OF THE LARYNX

The primordium of the larynx, trachea, bronchi, and
lungs arises as a kell-shaped outgrowth from the floor
of the pharynx during the third embryonic week . The
pharyogeal site of this outgrowth is a depression which
elongstes posteriorly, forming the laryngotrasheal groove.
The anterior end of the groove, which is immediately
posterior to the hypobramcbial eminence, becomes the
primitive laryngeal aditus. The aditus lies between the
bases of the sixth branchial arch. The margins of the
laryngotracheal groave begin to fuse in a caudocranial
direction, about the fourth embryomic week, to form the
tracheoesophageal septum which separates the trachea
from the esophagus and hypopharynx. Closure to the level
of the cricold cartilage is completed by the fifth week,
leaving the small pharyngotracheal canal connecting the

pharynx and trachea. ( Joseph H. Ugura 1977).

The sagittal slit of the primitive laryngeal aditus
is altered by the growth of three tissue masses around it.
Anteriorly, the posterior portion of the hypobranchial
eninence separates to become the furcula, a mound of

mesoderm whioh is the primitive epiglottis, ILateral to
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the slit, the ventral ends of thé sixth branchial arches
grow-and .form two raised mounds, the arytenoid eminences,
on the floor of the pharynx. Theae approximate each
other medially, the furcula forming a T-shaped sulcus
anteriorly. The pharyngotracheal canal 1lies between

the bases of the arytenoid emineuces. The vestibule

of the laryox develops from the T-shaped sulcus, which
is largely part of the floor of the pharynx and lies
anterior to the pharyngotracheal canal. ILater, the
pharyongotracheal canal moves anteriorly intoe ‘the pos-
terior part of the vestibule. At this time ( eighth week),
the analogue of the vocal cords is formed by an epithe~
lial and mesodermal mass separating the floor of the
vestibule from the upper trachea, with the pharyungotra-
cheal cenal posterior to it . By the tenth week, mass
splits sagittally, giving rise to both pairs of vocal
cords. ( Richard W. Mallem 1977).

-During the seventh week, a fissure appears on the
medial surface of each arytenoid eminemce and exteuds
anteriorly and laterally into the floor of the primitive
vestibule. This -is the laryngeal ventricle, the extremity
of which extends laterally past the margins of "the primitivs
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vestibule to form the sacculus or appendix of the veuntri-
cle, The sacculus is intimately related to the fourth
branchial arch and cleft. As the ventricles develop, the
true and false vocal cords are separated ( Joseph H.

ogura 1977).

The hyaline cartilages of the larynx develop from
branchial arch mesoderm, but the elastic oartilages are
derivatives of the mesoderm of the floor of the pbaryax.
The hyaline cartilages first appear during the fourth
week, The arytenoids develop in the arytencld eminences,
and at first they are fused to the two halves of the
cricoid inferiorly. They are gradually separated from
the cricoid by the development of the cricothyroid joint
and by the twelveth embryonic week are woll developed.
The vocal processes are developed separately in associa-
tion with the vocal cords; and as a result, counsist of

elastic cartilage. ( Richard W. Mallen 1977).

The cricoid cartilage is also a sixth arch derivative
which initially develops as two mesodermal masses which
fuse anterior to the pharyngotracheal canal by the sixth

week. Fusion of the posterior lamina is delayed until
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the eighth or ninth week. The cricoid fuses as the phary;
ugotracheal canal shifts forward to become a part of the
laryngeal lumen. The last portion of the laryangotracheal
groove to be obliterated is the interarytencid sulcus,
which is preseut until the eleventh week. ( Joseph H. ogura

1977).

The thyroid cartilage develops from the ventral
porticns of the fourth branchial arches, which fuse
anterior to the pharyngotracheal canal. Development is
fairly complete by the tenth week with the formation
of the cricothyroid joint. The fifth branchial arch is
vestigial in humans and does not coantribute to laryngeal

development.( Richard W. Mallen 1977).

The epiglottis and cuneiform cartilages of Wrisberg
are derivatives of the furcula, which is part of the floor
of the pharynx, although the fourth arch, which forms the
lateral glossoepiglottic fold, may contribute to formation
of the epiglottis.( Joseph H. Ugura 1977).

The hyoid bone is derived from the second and third
branchial arch cartilages; the second arch forms the
lesser cornu and part of the body, and the third arch is

the origin of the greater cornu and remainder of the body.
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The major portion of the supraglottic laryax derives its
nerve supply from the fourth arch nerve( the superior
laryngeal), which must enter the larynx inferior to the
hyoid through the thryohyoid membrane. Remnants of the
fourth branchial groove will be attached to the thyrohyoid
membrane posterior to the point of nerve eutry.(Joseph

H. ogura 1977).

The intrinsic muscles, with the exception of the
cricothyroid, are derived from the mesoderm of the sixth
branchial arches which invades the epithelial and meso-
dermal primordium of the vocal cords. The cricothyroid
muscle is derived separately from the anterior portion
of the pharyngeel sphinter at the level of the fourth
arch and is supplied by the fourth arch nerve, the
superior laryngeal. The extrinsic muscles are derived
from the epicardial ridge, as is the sternomastoid
muscle, and are therefore supplied by the bypoglossal

nerve, ( Josepb H. Ugura and Richard W. Mallen 1977).
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ANATOMY OF THE LARYNX

_ _The laryox lies in fromt of the hypopharyux in the
anterior midline of the neck, opposite the third to the
gixth ocervical vertebrae. It is composed of a carti-
laginous skeleton that has articulations with three
cartilages, the cricoid and the two arytenoids. They
are held togather by ligaments and muscles and move
upon one another as a result of these nuscle actions.

( Gerald M.English 1976).

The location of the larynx between the gastro-
intestinal and respiratory systems is strategic in
protecting the airway duriog Swallowing and breathing.

This is probably its most important function, with vo-
calization of secondary importance.(GeraldN. English, 1976).

In adult meles the larynx is about 4.4 cme. long,
4,3% cm. across and 3.5 cm. in its anteroposterior extent.
To adult females it is smaller it is 3.5 cm. long, and
4,1 cm. across and 2.5 om. in its autero posterior

diameter ( W.J. Hamiltom 1971).

Thyroid Cartilage : The thyroid cartilage is a hyaline
cartilage and is the largest in the laryox. It consists

of two alas or wings which meet anteriorly at an acute
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angle. The angle varies between sexes, being 90 degrees
in the adult male and 120 degrees in the female. In the
superior portion of the angle forms a subcutaneous pro-
minence, the Adam's apple. The upper portions of the
alae are separated by a deep hotcb, the superior thyroid
notch. Each ala is quadrangular in shape, and at each
posterior " corner " is a process or cornu. The superior
corhua serve as attachements for the lateral thyrohyoid
ligaments. The inferior coraus articulate with a facet
on the posterolateral surface of the cricoid to form the

cricothyroid joint ( W.J. Hamilton 1971).

Bach surface of the cartilage is covered by thick
perichondrium. The external surface of each ala is marked
by @b oblique ridge or line running in an anterior infer-
jor direction from the base of the superior ocorau to the
{nferior tubercle at the midpoint of the inferior margin.
This ridge serves as the attachement for the sternothyroid,
thyrohyoid, and inferior pharyngeal constrictor muscles.

( R.J. Harrison 1971).

The inner surface is fairly smooth, but about half
the distance between the thyroid notch and the inferior
margin is a small prominence which is deficient in perich-

chondurium and serves as the attachment for the anterior
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commissure tendon ( ligament of Broyles). The petiole
of the epiglottis is attached by the thyroepiglottic
ligament approximately 1 cm. above this point. (W.J.
Hamilton 1971).

Cricoid Cartilage : The cricoid cartilage is an unpaired,

ring-shaped, hyaline:cartilage. It is formed by ‘a narrow
anterior arch and a wide guadrate lamina posteriorly.
The arch is 5 to 7 mm. in height, while the lamina is
20 to 30 mm. in vertical length. On the posterclateral
aspect of each side is a small, slightly raised facet
which articulates with an inferior thyroid cornu. On
the anterosuperior surface of the quandrate lamina are
two facets with the long axes parallel to the line of
the lamina. These are the sites of articulation with
the arytenoid cartilages. ' The posterior surface of the
quadrate lamina is marked by a vertical ridge to which
are attached the loungitudinal esophageal muscle fibers,
also, the ridge separates the posterior cricoarytenoid
muscles. The inner superior margin of the aroh forms
the inferior attachmeot of the cricothyroid membrane

and conus elasticus., ( J.J. Ballenger 1977).
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Arytenoid Cartilages:

Are the largekt and pyramidal in shape .

Posterior surface: Triangular and concave extending

laterally into a muscular process .

Anteralateral surface: Convex, extends forwards into

a vocal process.

Inferior surface ( base) : Concave, articulates with

the cricoid cartilage.

Medial surface : Narrow , Smooth and flat.

dpex : OCurves backwards to articulate with coral-
culate certilage. ( J. Groves 1978).

Corniculate cartilages of Santorini :

Small fibroelastic nodules attached to the apices

of the arytenoid cartilages ( J.J. Ballenger 1977).

Cuneiform certilages of wrisberg :

rod like structures of elastic cartilage imbeded in

the margin of aryepiglottic folds.( J.J. Ballenger 1977)s

Epiglottis : The epiglottis is a thin, flexible , leaf=-

shaped, fibroelastic cartilage. The narrow
inferior portion, the petiole , is attached
to the thyroid cartilage just superior to

the anterior commissure. Near the iaferior
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end of the petiole is a prominence, the tuberculum
epiglotticum, which often obscures the auterior commi-
ssure when the larynx is examined indirectly, The
cartilage is perforated by several foramina below the
attachment of the hyoepiglottic ligament . This portion
of the epiglottis forms the posterior wall of the pre-
epiglottic space, an important area inm the spread of
laryngeal carcinoma. Unlike the perichondrium of the
hyaline cartilages, the epiglottic perichondrium is tighly
adherent. As a result, infections tend to remain loca-
lized when involving the epiglottis, whereas they cause
widespread destruction of the hyaline cartilages elsewhere
because of the perichondrial elevation ( J.J. Ballenger
1977).

LARYNGEAL LIGAMENTS AND MEMBRANES

I. Iotrinsic : Unitiog the cartilages of the laryux to

one another.

a. Elastic Membrane of Larynx : is the fibrous framework
of the larynx. It lies beneath the laryngeal
nuscoa and is divided into upper and lower parts
by the ventricle of the larynx. The upper part
supports the aryepiglottic and ventricular folds.
( John groves 1978).
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The ventricular ligament is a thickening of the free
edge ( John Groves 1978).

Conus Elasticus, or cricovocal nembrane, it is the
lower part of the elastic membrane of the larynx., It
is composed mainly of yellow elastic tissue., Below
it is attached to the superior border of the cricoid
cartilage. Above it is attached :

1. Infront to the deep surface of the angle of the
thyroid cartilage.
- The median cricothyroid ligament is formed
by the thickened anterior part of the conus.
2. Behind to the vocsal process of the arytenoid
cartilage.
- The vocal ligament is the free upper edge
of the conus between these points of attache=-
went ( charles H. Edwards 1978).
Thyro-epiglottic ligament attaches the epiglottis to
the thyroid cartilege. ( Charles Harold Edwards 1978).

Extrinsic :
Uniting the cartilages of the larynx to the skeletal

structures outgide the laryux.
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a. ngrogzoid Membrane :

Is a broad sheet of fibro-elastic tissue,
- Below it is attached to the thyroid cartilage at :
l. Upper border of alae.
2. Froant of Superior Cornua.
— Above it is attached to the hyoid bone at :
l. Upper margine of posterior Surface of body.
2. Upper margine of greater horns ( John Groves 1978).

The Subhyoid bursa Separates the membrane from the

posterior surface of the body.

- Upward movement of the larynx during deglutition
is facilitated by the bursa.

The membrane is pierced on each side by :

1. Superior laryngeal vessels.

2. Internal branch of superior laryngeal nexrve.

3. Supraglottic lymphatic pedicle which plerces the
membrane at a point approximately 1 cm. above and
anterior to the junction of the superior cornu and
the ala of the through cartilage ( John Ballantyne
1978).

b. Median Thyrohyoid Ligament :

Is the thickned median portion of the thyrohycid

membrane,
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Lateral thyrohyoid ligamepts :

From the thickened posterior border of the thyro-
hyoid membrane. They ars attached on each side :
1. Below : To the tips of the superior cornu of
the thyroid cartilage.
2. Above : to the posterior ends of the greater
horns of the hyoid bone.
The cartilago triticea is a small cartilage often

found in each ligament. ( Joha C. Ballantyne 1978).

Cricotracheal Membrane is attached :

Below to the first ring of the traches.
Above to the lower border of the cricoid cartilage

( David Downton 1978).

Hyo-epiglottic Ligament :

Joins the anterior surface of the epiglottis and the
posterior surface of the hyoid to form the roef of
the pre-epiglottic space and the floor of the valle-
culae. ( J.C. Ballantyne et al. 1978).
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Laryngeal Joints :

1.

Crico thyroid Joint : Between the inferior cornu

of the thyroid cartilage and the facet on the oricoid
cartilage at the junction of the arch with lamina.

It is a synovial joint with a capsular ligament.

Movements : Rotation and gliding ( J.C. Ballantyne
1978).
Crico-Arytenoid Joint : Between the base of the

arytenoid cartilage and the facet on the upper border
of the lamina of the cricoid cartilage. It is a
synovial joint with a capsular ligament,

Movements_: Rotation and gliding ( J.J. Ballantyne
1978).

MUSCLES :

8.

Bxtrinsic : These muscles are concerned with the
movemeunt and fixation of the larynx as a whole.

The depressor group consists of the thyrohyoid,
sternohyoid, and omohyoid muscles and is supplied

by the ansa hypoglossi from C2 and C3, the elevtor
group includes anterior and posterior digastrio ,
stylohyoid, geniohyocid, ard mylohyoid muscles supplied

by cranial nerves V and VII . These muscle groups
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are important in the laryngeal functions of deglutitbion
and phonation. ( J.J. Ballenger 1977).

The middle and inferior comstrictor muscles of the
pharynx are also important extrinsic laryngeal muscle@.
The middle coustrictor is attached to the greater cornua
of the hyoid bone. The inferior constrictor is attached
to the oblique lines of the thyroid cartilage, to a
fibrous band bridging the cricothyroid space laterally,
to the cricothyroid muscle, and to the cricoid cartilage.
These muscles influence the position of the laryunx during

deglutition ( J.J. Ballenger 1977).

b. Intrinsic : Between ene larynegeal cartilage and
another.. Are all paired except for the interarytenoid
muscle. These muscles are responsible for the function
of the vocal cords.

1. Abductors of the Vocal Cords :

a., Posterior Crico~-Arytenoid muscle :

origin : from the depression on the posterior sur-
face of the cricoid lamina.
Insertion: into the back of the muscular process of

the arytenoid cartilage.
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Adductors of the vocal cord.

a. Lateral Crico—-arytenoid muscle :

Origin : from the upper border of the arch of the
cricoid cartilage.

Insertion : Into the front of the muscular process
of the arytenoid cartilage.

b. Transverse portion of inter8rytenoid muscle :

Origin : From the back of the muscular process
and lateral border of one arytenoid car-
tilage.

Insertion: '
Into the corresponding portion of the other

¢. External Portion of thyro-arytenoid muscle ¢

Origin : amteriorly, from the lower half of the
angle of the thyroid cartilage and from the ori-
cothyroid ligament.

Insertion : Into the anterolateral surface of
the arytenoid cartilage, its upper part forms the
ventricular band.

Tensors of the Vocal Cords :

a., fSricothyroid muscle :

Origin_: From the frout and lateral part of the

outer surface of the cricoid cartilage.
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Insertion : 1into the lower border of the ala and the
anterior border of the inferior cornu of the

thyroid cartilage " External Tensor ".

b. Internal Portion of Thyro—arytenoid( Vocalis)muscle :

It is the lower and deeper fibres of the thyro-ary-
tenoid muscle.

Insertion : Into the lateral surface of the vocal pro-
cess and anterolateral surface cof the arytenoid
cartilage. Some fibres gain attachment to the
vocal ligament .( Internal teamsor).

4. Opeper of the Laryngeal Inlet :

a. Thyro-epiglottic muscle :

Part of the thyro-arytencid muscle whose fibres
are prolonged into the ary-epiglottic fold. Some
of these reach the margin of the epiglottis,

5. Closers of the laryngeal Inlet :

a. Obligue Portion of Inter arytencid muscle :

origin : From the back of the muscular process
of one arytenoid cartilage.

Insertion : Into the apex of the other.

b. Ary-epiglottic muscle :

Is a continuation of the oblique portion of the
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interarytenoid muscle into the false vocal cord and
Inserted : Into the quadrangular membrane and the nargin

of the epiglottis. ( John C. Ballantypne et al. 1978),

INTERIOR OF THE LARYNX :

Extends from the inlet of the larynx to the lower
border of the c¢ricoid cartilage,

It is divided into 3 parts by :

- False vocal cords : Formed of mucous membrane cover-—
ing the ventricular ligament and the upper part of
thyro-arytenoid muscle.

= True vocal cerds : Project in a lower position, its
covering epithelium is closely bound down to the under—
lying vocal ligament.

They appear white in colour due to poor blood supply.
1. Vestibule : Between the inlet and the edges of the
false cords.
Boundary :-. Infront : The posterior surface of
epiglottis.
= Behind : The interval between the
arytenoid cartilages,
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~ Eachside : The ary-epiglottic folds and upper sur-

faces of the false cords.

2. Venbricle : A recess between the false and true vocal
cords, it is 2cm. long in adults., Its mucous membrane

is covered externaly by the thyro -arytenoid muscle.

=~ Saccule : Canical pouch , between the inner surface

of the thyroid cartilage and the false cords,

- Glottis : The interval between :
i. Tue vocal cords in its anterior —g-
ii. Vocal processes of the arytenoid cartilage in its
posterior —§~.
its length in males : 2.5 cm., females 1.6 cm.

3. Subglottic Space : Between true vocal cords and

the lower border of the cricoid cartilage . ( J.C.
Ballantyne et al. 1978).

HISTOLOGY OF THE LARYNX :

The mucous membrane lining the larynx is continuous
above with that of the pharynx and below with that of the
trachea,

It is loosely attached to the walls, except over the

posterior surface of the epiglottis, over the ocorniculate



=25

and cuneiform cartilages, and over the vocal ligaments,
where it is firmly adherent to the underlying structures
( W.J. Hamilton 1971).

The epithelium is meinly stratified squamous in the

upper part of the larynx and vocal folds.

The lower part of the vestibule and middle and
lower portions are ciliated columnar epithelium. (W.J.

Hamilton 1971)

The submucosal tissues consist of loose, fibrous
stroma except over the epiglottis and true vocal cords,
thus theré is a propeunsity for accumulation of inflamma=~'
tory exudates or edema fluid. The epithelium of the
epiglottis is fairly lightly adherent; therefore, edems
tends to occur more slowly. ( J.J. Ballenger 1977).

Mucous glands are distributed in the‘mﬁééus meanbrane
specially on the posterior surface of the epiglottis
forming identations into the carﬁilage and io the margins
of the-aryepiglotticﬁfolds and saccules. Vocal folds
have no glands but libricated by those in the saccule.

( W.J. Hamilton 1971).



-26-

BIOOD SUPPLY :

1.

2.

3.

Laryngeal branches of the superior thyroid artery,
pierces the posterior inferior part of the thyrohyoid

membrane on each gide deep to thyrohyoid muscle,

Latyngeal branches of the Inferior thyroid artery,

which accompaﬁies the recurrent ia:yngeal nerve.

Cricothyroid branches of the ‘Superior thyroid artery
it crosses the midline &t the upper part 6f the orisow
thyroid membrane. ( J.C. Ballantyue 1978)

THE _YENOUS_DRAINAGE :

€D

(2

(3)

The veins leaving the larynx accompany the arteries,
The superior vessels enter the internal jugular vein
via the superior thyroid or facial vein.

The inferior vessels pass via the inferior thyreid
veins into the branchiocephalic veins.

Some veins from the larynx also pass by the middle
thyrdid vein which drains into the internal Jugular
vein. ( W.J. Hamiltoun&R. J. Harrison 1971).

NERVE_SUPPLY OF THE IARYNX :

The larynx is supplied by branches of the vagus nerve.
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SUPERIOR IARYNGEAL NERVE :

Arises from the inferior ganglion of the vagus and it

receives a branch from the superior cerviecal sympathetic

ganglion. The nerve descends lateral to the pharyuox,

behind the internal carotid, and at the level of the

greater horn of the hyoid, divides into:

1.

Internal Laryngeal branch :

Entirely( seunsory) . Descend to the thyrohyoid

membrane pierce it above the enterance of the superior

laryogeal artery and vein and divides into two main

branches.

8.

2.

The Upper Branch : supplies the mucous membrane of

the lower part of the pharynx, epiglottis , vallec~
ula and vestibule of the larynx.

The Iower Branch :Passes medial to the pyriform

fossa beneath the mucous membrane and supplies the

aryepiglottic fcld and the mucous membrane of the

pogerior part of the rima glottidis. Terminal bran-
ches of the nerve end in the inferior constrictor

muscle of the pharynx.

External Laryngeal Branch :

Travels down on the inferior constrictor muscle

of the pharynx. It supplies the cricothyreid muscle.
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RECURRENT (INFERIGR)LARYNGEAL NERVE :

Has a much longer course on the left side than on
the right, on the left side it turns round the arch
of the aorta. Jn the right side it rurns round the
subclavian artery. In the neck it lies between the
trachea and oesophagus. Its terminal part passes
upwards, under cover of the ala of the thyroid ocar-
tilage, impediately behind the inferior cricothyroid
Joint. It then divides into :-

a. Apnterolatersl ( Motor) Branch i which supplies

all the intrinsic muscles of the laryox except the
oricothyroid muscle. No fibres cross the midline
and there is no spatial differentiation between
those supplying abductors and those supplying
adductors.

b. Postero medial( Semsory ) Branch which supplies

the cavity of the larynx below the level of the
vocal cords. The loop of Galen is formed by

nerve fibres which pass between postero medial
branch of the recurrent laryngeal nerve and the

internal branch of the superior laryngeal nerve.
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LYMPHATICS OF THE LARYNX =

A knowledge of the lymphatic drainage of the larynx
is of the utmost importance in determining proper and

adequate treatment of carcinoma of the laryunx.

The lymphatics in the region of the free borders of
the vocal cord are small and sparse due to a paucity of
subepithelial tissue in this area. The laryngeal lympha-
tic system is divided into two parts by this area, one
draining superiorly and the other imferiorly. The lympha-

tic system is much better developed in_iunfants abd

children, 1in Whom the channels are longer and more numer-
ous, but regression takes place with increasing age.

( J.J. Ballenger 1977).

(1) The lymphatic network of the supraglotic structures

is extensive, especially iun areas with abundant
submucosa. The channels collect in a2 pedicle at
the anterior end of the aryepiglottic fold, passes
laterally, anterior to the anterior wall of the
pyriform fossa, apd leavesthe larynx with the neu=
rovascular bundle through the thyrohyoid mempbrane.
Almost all (98%) of the chaunnels end in the upper

deep cervical nodes between the digastric tendon and
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the omohyoid muscle. The remainder pass to the

lower cervical drain or the spinal accessory chaiun.

( 3.J. Balleager 1977).

The lymphatics of the infraglottic area have a more

variable draihage pattern than those of the supraglo-
ttic network. The channels leave the area in three
pedicles. The anterior pedicle passes through the
cricothyroid membrane, and many vessels end in the
prelaryugeal ( Delphian) nodes in the region of the
thyroid isthmus. Channels then leave these nodes

with the remaining anterior channels to travel to

the deep interior cervical nodes. The two postero-
lateral pedicles leave the larynx through the crico-
tracheal membrane, with some channels going to the
paratracheal chain of nodes while others pass to the
inferior jugular chain. The superficial lymph node
systems of the neck are of secondary importance with
regard to laryngeal drainage. Generally, lymphatic
drainage from each half of the larynx is quite separate,
and little crossover or mixing occurs. (J.J. Ballenger

1977).

There is evidence that lymphatic channels do

cross the midline in the supra-and infraglottic areas.



-31-

Lymph flow through these areas is normally negligible,
but this is altered when drainage is obstructed on either
side of the neck. Contralateraldrainage is more likely
to occur spontaneously from the infraglottic areas; thus
lesions of this area may be associated with less consis—
tent patterns of metastases. The presence of direct
lymphaticovenous communications has been demonstrated

ibh dogs and may also account for abnormalities in drain-

age patterns in humans. ( J.J .Ballenger 1977).

e e et
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DEVELUPMENTAL DIFFERENCES FROM

THE INFANT TO THE ADULT

LARYNX

The infantile larynx is of equal size in both sexas.
However, it is smaller in relationm to body size than the
adult larynx and therefore forms a relatively a smaller
isthmus to the respiratory tract. The infraglettic area
is the narrowest area of the larynx in the infant, whereas
the glottic area is the narrowest in the adult. The rela-
tive laryngeal dimensions are found in the following table.
Thus the area of the glottis 1in the newborn is some Zumm%
From this it is apparent that 1 mm. of oedema in the neonate
will reduce the area of the glottic space by 50 perdent
to 12 mn®. The diameter of the immediate subglottiset birth is
5-7 mm. and that of the trachea is 6-8 mm. The area of this
region is thus about 9 ™ and this is reduced by 1 mm. of
ocedema to 4 v or to 44 percent of normal. By the same
token 1 mm. of oedema in a 3-mm. bronchus reduces its area
to 11 perceat of normal. The trachea is 4 cm. long at birth,
5.5 cm. about the age of 7 years and 9-15 cm. in length in
the adult. ( J.F. Birrell 1977). See table No. I



~33.
The larynx grows fairly rapidly until the ohild is
6 years of age; then growth proceeds slowly until adoles-
cence. At this time there is rapid growth of the male
laryox& by time growth is complete , the male laryox is
considerably larger, as we as having much greater internal
dimensions than the female larynx. The female larynx

enlarges slightly after puberty.

Dimensions of The Larynx

Table I
Adult
Infancy Puberty
Uale Female

Vocal Cord-Length 6-8 mm. 12-15mm. 17-23mm, 12.5-17 mn.
Kembramous por- s 4 tn. 7 - Sum. 11.5-l6mm. 8 -115 na.
Cartilaginous. 3-4 mm. 5 - 7mm. 5.5~ 7om. 4.5-5.5mm.

Glottis-Width at rest Amm. 5 mm. 8um. 6 mm,

Kaxinum, 6 mm. 12 om. 19 nm. 13 mm.

Tofraglottis-Sagittal 5-7mm. 15 mm. 25 mm. 18 mm.

Transverse. S5~7mm. 15 mm. 24 mm, 17 mm.

o e e 2 o . et e e — ——————

( J.J. Ballenger 1977).
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Positiop : At birth, the inferior margin of the cricoid
cartilage is at the level of the upper border of the

fourth cervical vertebra, and the tip of the epiglottis

1s opposite the first cervical vertebra. Thus, the
epiglottis may be seen easily over the dorsum of the
tongue in most infants. The larynx descends slightly

in the neck between birth and age 2 years, but then the
position is relatively stationary uuntil age 11 to 12
years. During this period, the cricoid is opposite the
intervertebral disc between the fourth and fifth verte-
brae, and the epiglottis is at the level of the second
intervertebral disc. After puberty, the larynx lengthens
rapidly and the cricoid descends to the level of the
seventh cervical vertebra in males and to the level of
the sixth vertebra in females. The tip of the epiglottis
remains almost stationary opposite the third cervical ver-

tebra. ( Joseph H. Ogura 1977).

Cousigtency : 1In infants, the cartilaginous framework of
the larynx is softer and the supporting ligaments more lax,
making the larynx more susceptible to collapse when an

internal negative pressure is exerted on it.( Richard W.
Kallen 1977).
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The subepithelial tissues are less dense as well as
more abundant and vascular in infants, which predisposes
to accumulation of tissue fluids. This is an important
factor contributing to the Prequency of obstruction of
the infraglottic and supraglottic areas by inflammatory
edema in swall children. ( Richard W. Mallen 1977).

Shape : Several laryngeal structures differ in shape

in infants. The epiglottis tends toward an omega shape;
therefore, there is a greater tendency for it to obliterate
the vestibule should it become edematous. Also, the mar-
gins of an omega-shaped epiglottis provide less support

for the aryepiglottic folds than do the margins of the

flat adult epiglottis which help to hold the folds in

é lateral position ( Joseph H. Ugura 1977).

In necnates, the vocal cords are half membranous
and half cartilaginous, but the membranous portion
relatively longer with growth, forming two thirds of the

vocal cord in adult ( Joseph H. Ugura 1977).

The angle of the thyroid cartilage is relatively
constant ak 110 to 120 degrees until puberty, when it

becomes much narrower in the male (90 degrees) and widens
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slightly in the female (120 degree). ( Joseph H. Ogura

1977).

The peculiarities of the infantile larynx are

important factcrs in the predisposition ofrinfants to

particular laryngeal diseases and to aspiration of

foreign bodies. ( Joseph H. Ugura & Richard W.4allen 1977).
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PHYSIOLOUGY OF THE LARYNX

The principal function of the larynx is the protec-~
tion of the lower ariway. When this aspect of function
is altered, serious lifethreatening problems airse. There
are a number of other important functions, and these are

listed : ( Gerald M. Engligh 1976).

1. PROTECTION OF THE AILRWAY :

The protection of the airway is phylogenically the
earliest function of the laryox to develop. When food
or fluids are swallowed, the inlet or laryngeal aditus
is closed. The mechanisms include the aryepiglottic folds,
arytenoid cartilages, false vocal cords, true vocal cords
and the epiglottis. Respiration ceases automatically
when food or water contact the posterior pharyngeal wall,
base of the tongue or tonsillar pillars. These areas are
supplied by the glossopharyngeal nerve (IX) , and this
nerve is the afferent pathway of this reflex.( Berald
M. English 1976).

Coughing is an efficient method for removing any
particles that pass into the tracheobronchial tree from

above or that form within this structure.
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Hiccup represents 2 viclent and sudden countraction
of the disphragm and expansion of the thoracic cage with
vocal cords wide open. This first phase is quite aimilar
to that of cough or deep inspiration . In the midst of
this inspiratory effort, the vocal cords close sharply,
and the inspirastion is abruptly terminated producing the

characteristic sound. ( Gerald M. English 1976).

Yawning ie ordinarily an invcluntary act that is

characterized by the rapid inhalation of large quantities
of air with the mouth wide open and the vocal cords markedly

abducted toward the lateral walls . This produces a wide
open, unobstructed airway from the mouth tc the trachea.
Gerald M. English 1976).

2. _PHONATION :

Phonaticon develope later inm the phylogenic
evolution of the larynx. Sound 1g produced by the
vibration of the vocal folds, and this sound is
amplified by the resonating chambers of the mouth,
pharynx, nose and chest. The larynx produces the sound
or raw material that is ultimately converted into speech
by the action of the pharynx, tongue, lips and related

structues. To produce a wide range of sounds, the
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vibrating vocal cords must be relatively long, and man
has long vocal folds. Jnly a short segment does not
vibrate because the arytenoid cartilages insert iuto
these folds., The edges of the vocal folds have free
margins that are moderately rounded and freely mobile,
In the production of sound these folds act as a valve.
They are momentarily separated by the inspiratory curreunt,
and they spring back into the adducted position by virtue
of their own elasticity. This rapidly recurring cycle
cuts off the air column intermittently from the lungs and
produces small puffs of air that are the sound waves.
During this process the arytenoids are in firm opposition
and motionless. The vibratory cycles occur when the
cords are tensed and in the position of phonation. Move-
ments of the arytenoids precede the vibratory cycle and

are not a part of that cycle .( Gerald M. English 1976).

STAGES UF_SOUND PRUDUCTION :

Production of sound occurs in several stages for
any given tone :
l. The vocal cords are adducted to the midline and tensed

by the action of the adductor muscles. ( Vanden Berg
1958).
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2. The entire length or segments of the vocal cord, de-
pending upon the tone, are forceably pulled apart by
the internal fibers of the thyroarytenoid muscles that
insert ibto the vocal folds. This occurs without any
movement of the arytenoid cartilages that remain closely

approximated. ( Pressman 1942; Sonninen 1954),

3. The hiatus between the vocal cords allows air to escape
under pressure, and this air everts the separated free

margins of the vocal cords. ( Smith 1954).

4. By virtue of their elasticity the everted cord edges
spring back into position without affecting the degree
of the opening established by the thyroarytenoid

muscle. ( Hollien and Curtis 1960).

5. This coycle is rapidly repeated, aund this represents the
vibrations of the vocal cerds. ( Fink 1962).

The false vocal cords play a negative role in phona-
tion. They flatten out against the lateral wall of the
larynx and open the larynx above the true vocal cords
more widely to allow an uninterrupted, upward passasge of
the sound waves. When they approximate during phonation

an unpleasant, muffled sound is produced, dysphonia
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plicae ventricularis. ( Gerald M. English 1976).

3. ACTION OF THE LARYNX DURING RESPIRATION :

The glottis opens a fraction of a secood before air
is drewn in by descent of the diaphragm ( Green and Neil,
1955). This opening is brougzh about by contraotion of
the posterior cricoarytenoid muscles. The recurrcnt nerve
supply to this muscle provides a rhythmic burst of motor
activity which begins just before that in the phrenic nerve
( Bianconi and Raschi 1964) . It is driven by the respira-
tory center and, like the activity in the phrenic nerve,
is sccentuated by hypercapnia and ventilatory obstruction
and is ddpressed by increases in arterial oxygenation and
by hyperventilation. These rhythmic inspiratory bursts in
the recurrent laryngeal nerve persist after respiratory
movements have been arrested by succinylcholine paralysis
( Suzuki and Kirchoer 1969) . They persist after trachsos-
tomy, indicating that the mechanism does not depend on
stimulation of laryugeal receptors by passing air (Nakamura

et al.,1958).

As a result of variations in the size of the glottic
aperture during respiration, the larynx may be an important

contributor to adjustments in the intrinsic airway resistance
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during respiration. Abduction of the vocal cords produces
glottic dilation and reduction of resistance - during
inspiration. Adduction with constriction of the glottis
preduces increased expiratory pressures which may assist
air mixing 18  the lungs. Rattenborg , (1961) conclud-
ed from his studies that ad justments in the glottic
aperture compensate for changes in tétal airway resis-—
tance arising in the nose and bronchi . ( John A

Kirchner 1973),

0'Neil (1959), in this regard, reported a lowered
maximum breathing capacity and an impaired intrapulmonary
nixing in laryngectomized subjeots ( Johu 4. Kirchner

1973). |
4. ACTION OF THE LARYNX DURING SWATLOWING

The usual mechanisms which protect the laryngeal
inlet during swallowing include :
(1) reflex inhibition of respirétion.
(2) Closure of the glottic sphincter.
(3) Elevetion and anterior displacemeat of the larynx,
bringing its inlet under the protection of the base

of +tongue.
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%) clearing of ingested material from the pharynx before
inspiration is resumed. ( John A. Kirchner 1973).

In man, unlike the deer, respiration ¢eases during
deglutition. This is a reflex act resulting from stimuli
arising in the pharyox as food enters, the stimuli being
conducted central ward through the ninth and tenth crainal
nerves, The reflex is involuntary, occurs in decerebrated
animals, and is triggered by the receptor end organs which
exist in great abundance in the mucous membrane of the pharynx
and lsrynx ( Pressman Kelemen 1955 , Doty and Bosma, 1956,)
The wmost densely innervated regions of the laryngesl nucose
are those on the la ryngeal aspect of the epiglottis, in the
aryepiglottic folds, the ventricular bands, and the intep-
arytenoid area , (Konig and Von Leden 1961).

Closure of the glottic sphincter is a re¥lex act, initia-
ted by stimuli carried oeﬁtrally in the internal branch of the
superior laryngeal nervs. Electrical stimulation of the
central cut end of the superior laryhgeal nerve produoes
swallowing movements closure of the glottic sphincter and
ichibition of respirationJ:Murtaugb, 1945 ; Ogura and Lam,
1953 , Doty and Bosma 1956). Zlosure begins by approximation

of the true vocal cords, Next the false cords closs against
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one another and against the base of the epiglottis, The
posterior commissure is sesled off by an inward rotation
and approximation of the arytenoid cartilage . When the
false cords have been brought into by apposition, a squeez~
ing effect results, occurring as a result of intrinsic
nuscular activity within the mass of the false ocords them-
selves. Passive forces may also contribute to the gphin-
¢teric closure of the supraglottic structure. Elevation

of the laynx and increased intrapharyngeal pressure during
sWallewing by oompressing the pre-epiglottic body between
the thyroid cartilage and hyoid bone, pushes the base of
epiglottis posteriorly against the elevated ventricular
bands and helps to complete closure of the laryngeal inlet.
( Pinkl956).
5. CARDIOVASCULAR REFIEXES FROUM THE LARYNX :

Arrythmia, bradycardia and occasionally, cardiac
arrest may result from stimulating the laryux, particularly
in infants, a fact well known to the bronchoscoplst. The
mechanism appears to be related to stimulation of nerve
fibers which arise in aortic baroreceptors and in some
individuals, travel to the central nervous system by way
of the recurrent laryngeal nerve, ramus communicans, and

superior laryngeal nerve. These nerve fibers, when stimulated



45

w{thin the larynx, slow the heart rate. They pass through
the larynx in the deep tissues near the thyroid ala , thus
are not influenced by topical anesthetics. They are most
effectively stimulated when the larynx is dilated, as with
a bronchoscope, or a tight endotracheal tube. The reflex
cardiac effects can be controlled by atropine, and are

enhanced by morphine ( Reid and Brace 1940 & Suzuki 1967).,

Burstein et al. (1950) reported electrocardiographic
distrubances in 68 percent of patients anesthetized with
the common ageunts, with iuntravenous procaine, the incide-
nce fell to 24 percent . Factors which enhanced these
disturbances include light anesthesia, prolonged laryn-
gosoopy, repeated attempts at intubation, respiratory
obstruction, or tracheal irritation. Hypoxia and hype r-
capnea are also though to countribute Po reflex cardiac
disturbances( Converse et al., 1952 ; Denson and Joseph,
1954) . These distrubances, during intubation are genera=-
1lly transient and are unaccompanied by decreased cardiac
output as reflected by the blood pressure.( JeA. Kirchner

1973).
6. FIXATION OF THE CHEST : Sexves an essential purpose in

such acts as :

- Valsalva's maneuver.

-~ Liffing , climbing, digging etc.

- Otraining efforts: As at stool or during childbirth
( Berald M. English 1976).
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REVIEW
Verylittle was known about laryngeal diseases in children
until the begining of the twentieth century. The tern

" Croup" covered a generality of the disease.

The noisy respiration heared scon efter birth and
mostly on inspiration 1is called congenital laryngeal

stridor.

Von Luschka, (1871) described the infantile larynx
which contains special features that are the main causes
of stridor :

Folding of the epiglottis, longitudinally, to form
a narrow tube; pulling together of the aryepiglottic folds
with the arytencids and their group of sesamoid cartila-
ges by the ionward-rolled edges of the tube-like epiglottis

and increase in the angle of enteranceko the larynx.

Sutherland and Lack, (1897) , said that the apsto-
ruQCdmﬁwvnl’
mical abnormality is the cause of stridor and was reghant
for several decades. By laryngoscope they described the
epiglottis to be sharply folded dn itself, the two lateral
folds lying in close opposition, and in some cases in

contact.( J.A. Martin 1963).
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Thomson and Logan Turner (1900) , came to the cou-
clusion that there was no procf of any congenital mal-
formation and that the deformity was purely aquired.
They thought the lesion to be due to a disorder of co-

ordination of respiratory mowements, possibly resulting
from developmental backwardness. in. the centres, acting
upon a larynx in which there was undue flaccidity of the

upper parts.

Paterson and Brown kelly described the epiglottis
in case of stridor as being long and tapering with its
margins rolled backwards so as to meet forming a complete

cylinder{J.A. Martin 1963).

Hill ,(1930), said, since stridor is a symptom there
must be many different causes either lecal,structural or

coungenital malformation of the larynx.

Kennedy and New,( 1931) and Bow man and Jackson
(1939) reported their experiences with congenital laryn-
geal stridor " under the broad term of " chronic stridor

ionchildhood". G. Kelemen 1953).

Schwartz , (1940) , who gave an excellent historical

survey, advocated replacing " congenital laryngeal stridor"
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by " imspiratory laryngeal collapse®.

Stridor can beg produced almost everywhere 1iu the
laryux where abnormal ridges are protruding or where

compression narrows the normal lumen.

Schall aod Johnson , (1940), recorded a case
with rattling and squeezing, the persistence of both
embryonic fourth arches, forming a left and right aortic
arch, built together a circle enclosing the esophagus
and the trachea, wWith a narrowing of the latter lcm. above

the carina,

A similar etiology, resulting in a grunting sound
was described by Faber, Hope and Robinsonm, (1945) in &

hyperemic but otherwise normal larynx. ( G. Kelemen 1953).

Chevalier Jackson (1945), used the term "chondroma-
lacia " to denote flaccidity of the cartilaginous rim of
the laryngeal orifice. In-rolling of the lateral margins
of the epiglottis occuring on each inspiration, with
indrawing of the flaccid folds over the orifice causes the

stridor{ J.A. Martin 1963).

Wilson , (1953), studied the infantile larynx and

found that either healthy or stridorous larynx varies only
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Vith the epiglottis which ranges from the " exaggerated
tnfantile " to the Omega-Shaped " type.
Thomdson and Negus (1955), used another term whigh

is laryngomalacia to denote that anatomical abnormality

is the cause of stridor,

Holinger (1961), considered laryngomalacia a more
satisfactory term than congenital laryngeal stridor
commenting on a high speed motion photography film of
the condition he saig that the arytenoid movement wag
obviously passive., @thers said that the movements of

the laryngeal inlet are the result of active muscularp

+he

2
Chevalier Jackson was interestipg in investigation

contraction, ( J.A. Martin 1963).

and treatment of ¢roup in infants and children and so

37t° see the larynx he designed a special infant's lary-
Dgoscope which he used without any form of anaesthesia‘{
i,

It was the only method to t he laryngologists giving them
facility in examination of very small infants and children.

But it needs practice and it was fearfull for the patient,

Gray and Halton, (1946), introduced the nuscle

relaxants in anaesthesia, so this opened mew fields in the
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eurgery of children of all ages,

Rees (1950), helped in development of the paediatrie
anaesthesia as a specialty iﬁ it own right.

Bush (1965), Modified Rees's technique in order to

provide an eveun more satisfactory field for endosccpy.

Oxygen saturation and halothane, followed by e ndotracheal
catheterization with a small rubber or plastic catheter,

e
&llow the surgeom to imspect the larynx. G. Kelemen 1953).

Since the introduction of the Zeiss operating
microscope the camera attachment has made possible the
méking and preservation of accurate records of the condi-—

tions found.

Infantile stridor has been a perquisite of larynge-
logists for so long that it is not surprising to find
the many descriptions of it devoted largely to laryngeal
factor. A great deal of attention has been paid to the
larynx but very little to the infant so ( John Apley
1953) , recorded the changes in the laryox and also the
changes in the general physical and mental development
in infants, by following up of 80 cases of stridor for
several years, and found that stridor cases in males are

more than females, also males with stridor have higher
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welght than females with stridor,

Few cases of congenital cardiac malformation were

recorded, but it was not the cause of stridor.

Feeding difficulties and pulmonary complications
were frequent, also many cases With chest deformitiss
Were observed. 1In the largest group of cases stridor
Was produced by an an@tomical anomaly which impaired
the patency of the upper respiratory tract. In the
majority the anomaly was epiglottic. In other group,

stridor was due to dysfunction of the nervous system.,

So in the investigation of infantile stridor it
is essential to make early and repeated observations,
oot only of the larynx and respiratory tract, but of
the patient as a whole.(R. Pracy 1979).

B ——
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STRIDUR_IN CHILDHUID

The Gxford Eoglish dictionary defines stridor as:
% p harsh vibratory sound produced by a bronchial, trac-

heal or laryngeal obstruction”( John Apleyl953).

(Wilson 1952 ) rightly affirms that stridor may
be caused by almost any lesion of the respiratory system".

(John Apley 1953).

Stridor is a harsh sound during respiration
high-pitched and like the blowing of the wind 8ue teo
obstruction of air passages ( Clarence Wilbur Taber

1964).

Stridor is a noise made by obstruction of the passage
of air into or out of the lower respiratory tract where
the obstruction lies at the enterance to the tracheo~
bronchial tree the noise appears on inspiration and is

called igspiratory stridor (R.Pracy 1971).

J.F, Birrell (1977), defiunes stridor as the noilse
produced by an obstruction to the passage of air in and
out of the lower respiratory tract, and added that it

may be inspiratoryw expiratory and mixed inspiratory and
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expiratory, and said that laryngesl stridor is inspira-
tory, bronchial stridor is usually expiratory and the
rare imspiratory and expiratory variety must bring to
mind the possibility of an abnormal vessel arrising
from the aortic arch.

Stridor is a Noisy, Crowing, respiratory sounds
usually associated with inspiration are relatively

common during neonatal period and the first year of life..

( Rodert C. Stern 1979).
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THE_INFANT WITH STRIDUR

Normally the baby may crow with delight and this
is a common experience to hear a healthy infant makes
an occasional stridorous inspiration with pleasure or
excitement, or, still more commonly, at the onset of

a bout of crying. Differentiation between the normal
and abnormal is, hoewever, generally obvious; in true
stridor the sound is repeated or sustained, though it
ranges from a mild purr, easily audible only with deep
breathing, to a harsh croak which may be heard outside
the room or, indeed, the house in which the child ig

lying( John Apley 1953),

l. Character and Intensity :

The most vivid descriptions of stridor were provid-
ed by mothers. They varied from crowing like a cock' to
cooing like a dove . Between these extremes fell the
wheezers and the graters, the creakers and the croakers,
and many more, including the child who was thought to
have swallowed a whistle . Grunting was a common descrip-
tive term, asthma " not unusual, and 'hissing * or bubbling

in the throat', or even ' a sieving noise ' have been applied
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to describe what was heard, ( John Apley 1953),

The character and intensity of the stridor were
evidently related to the degree of obstruction of the
airway, but bore no apparent relation to the type of
underlying anomaly.

2. Changes in Character :

In one patient a " crow" changed to a " whistle"
at 21 months, and to a squeak a few months later. Quite
frequently the stridor was extremely soft; it could read-
ily be missed by the observer in the first few days of
life, but beceme louder after a variable period of days

or weeks( Wilson 1952),

Un reaching its peak of intensity the stridor in
mest cases remained fairly constant for a few months, and
then receded graduslly, ILater it was heard only with
crying or excitements, or eventually only iu the presence
of superimposed respiratory infections, before it was
finally lost completely ( John Apley 1953).

3. Timipg :
In the large wmajority of cases stridor was confined
to the inspiratory phase of respiration; in cases which

it is infective in origin, stridor wag audible both in
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inspiration ang expiration. ( John Apley 1953),

4, Beginning of Stridor :

Usually whatever the cause, stridor was heard
initially within a few days of birth, most commonly
or the first day ( John Apley 1953),

Eometimes it is evident for the first time before the end
of the second, and in s few the third, week. Stridor was
heard for the firgt time three weeks after birth in one
infant with a tracheal anomaly; at five weeks in one with
microguathia & in another with paralysis of a vocal cord;
at seven weeks in a mongol, and as late as three months

in a baby with congenital heart disease ( John Apley 1953).

Stridor with congenital laxness op deformity of the
epiglottis and supraglottic structures begins in the fipst
few days , vearly always on the first day. Stridor associa-
ted with la ryngeal oedema or trauma of the larynx during
birth, or with cerebral irritation, also began without
delay. Where stridor was due to anatomical aberrationg
outside the larynx the onset was usually, but not always,
imwediately after birth. Stridor associated with upper

respiratory infection the Characteristic sound wag usually
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heard soon after birth, but sometimes the onset was
delayed for two or three weeks. Stridor associated with
collapse of a pulmonary lebe or segment, the onset of

stridor is after the first month of life( John Apley 1953),

5. Termination of Stridor :

In small minority of cases stridor disappeared in
the first few months, or occasionally weéks, usually
with scme temporary lesion like laryngeal oedema or

paralysis of a vocal cord.

Stridor persisted bore no apparent relation to the
under lying cause, theugh inh cases with chronic upper
respiratory infecticn it tends to last longer ( John

Apley 1953).

Stridor by the age of 1 year, may disappear , in
majority of cases 2 years. In two mongols it was gstill
present at 5 years. In one child stridor, probably infec-

tive in origin, was still gudible at 7 years in another,

where the cause was undetermined, it was lost fimlly

at 8 years of age ( John 4Apley , 1953 ).
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SYMPTOMS AND SIGNS UF LARYNGEAL DISEASE IN THE NEWBORN
1., STRIDOR :

Stridor is a noise made by obstruction of the passage
of air into or out of the lower respiratory tract. Where
the obstruction lies at theenterance to the tracheobronch-
ial tree the noise appears on inspiration and is called
"insporatory stridor . The actual sound may vary with the
obstructing lesion but the most common form of imspiratory
stridor has a musical crowing quality and is traditionally

called croup ( R.Pracy 1971).

2. LCRYING AND CCUGH

Ubstruction of the airway gives rise to distress and
the infant tends to be restless and to cry. In cases
where the lesion prevents a complete appositicn of the
vocal cords the cry may be weak or wheezy" and on occaw
sion the cry may be absent although the child is making
all the other signs of crying such as grimacing and
turning his head from side to side and rotation his

clenched fists.

Cough frequently accompanies the cry whete there is
an irritative 1legion of the larynx and this cough may
have a harsh metallic sound ( R.Pracy 1971).
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3. DYSPNOEA :
Many children with laryngeal stridor have no dys-—
Ponea, but where the obstruction narrows the airways by
more than 1.5 mm. in a 3.15 kg. baby some degree of 5
difficulty in breathing is always present. Signe of diffi-
cult breathing may be sought :
(1) In the face, where the nostrils dilate and the lips
may be cyanosed and surrounded by an area of pallor.

( R-Pracy 1971).

(2) 1Iu the neck, where violent inspiratory movements
cause tbe whole larynx and trachea to move downwardg
towards the mediastinum. This is due to high
vegative pressure in the pleural cavity which in
effect sucks the larynx and the trachea into the
thorax, and if the tracheal cartilages are soft may
lead to tracheal collapse. This movement of the
trachea into the thorax ig koown as " tracheal
Plunging ". When tracheal plunging is very wmarked
it may also be possible to see movements io the mug-
¢les of the neck which are used to increase the move-
ments of the thoracic cage ( R.Pracy 1971). -

In the chest, where excessive susculareffortt directed
to drawing airp through & narrow glottis will be accomp-

nied by recession of the intercostal spaces. The
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sternum may be sucked in towards the spinal column.
( R. Pracy 1971).
(4). HOARSENESS :

4 child who is born with a hoarse voice must always
be suspected of a laryngeal lesion. In the younz child
hoarseness may be associated with webs between the
vocal cords, subglottic stenosis or papillomas or

an lwpacted foreign body) ( A.G.D. Maran 1979),

(5) Feedihg difficulties :

Nearly all children with airway obstruction from
whatever cause have difficulty in feeding. Feeds are
taken slowly and sometimes spill over into the tracheo-
bronchial tree. The child fails to gain weight, airway
obstruction therefore may be a cause for failure to
thrive. In other cases the airway obstruction cnly
becomes apparent when the child has fed too well in the
early weeks of 1life and has gained welght too rapidly.
It is often becessary and usually unpopular to insist that
the baby should lose weight.( P.M. Stell 1979),

(6) RECURRENT CHEST INFECTIONS :

Many children with airway obstruction develop chest
infections., A decrease in the frequency and severity of
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the infection day indicate that the problem causing the
obstructions is resolving, and that the surgeon should
temporize and resist the temptation to seek radical sur-
gical solutions to the problem. ( A.G.D. Maran 1979).

General symptoms and Signs :

The child who cannot breath easily and who has
difficulty in feeding does not thrive. He will therefore
tend to be weak and underweight. However there are other
general effects which are less obvious. Repeated cver-
spill into the tracheobrouchial tree leads ultimately
to chest infections and absorptive toxaemia. Inadegquate
oxygen intake and a high PCO2 result in alteraticns in
the acid-base equilibrium. There will also be some
measure of cerebral anoxia and to compeunsate for this
the cardiovascular centre will be stimulated leading to
a rise in pulse rate, Prolonged severe cerebral hypoxia
may lead to brain damage and physical and mental retar-
dation. It is therefore extremely important that assess-
ment of the cause of the obstruction to the respirations
should be made at the earliest possible opportunity. Before
a description is given of the various lesions which may

give rise to obstructed airways, the routine assessment
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of the patient presenting with symptoms of laryngeal
obstruction will be described , This assessuent nay be
difficult and time~-consuming. It requires patience on
the part of the laryngologist and the use of keen clini-
cal observation) ( R.Pracy 1971).

ASSESSMENT

When symptoms and signs of la ryngeal obstruction are
manifest the baby is transferred to bospital and nursed
1o an incubator with bumidity and oxygen supplied. If time
permits, that is to say if the patient 1is pot in need
of urgeut relief of the obstruction, the history may be
obtained from the mother or rerson who first noticed the
symptoms of distress. ( R, Pracy 1971).

The surgeon will want to known

The following questions :

1, When was the stridor first noticed?

2, A%t what time of day or night is it loudest ?

3. Is the voice or ¢ry abnormal or weak?

4. Is the child a slow feeder ?

5. Does feeding cause coughin cyanosis or apnoea?
6. Have there been chest infections?

7. What is the weight ? What was the birth weight? Has the
child beeh slow to gain weight?
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8. Was pregnancy, labour aund delivery normal?
9. Did the baby cry immediately ?
10. Have any other aénormalities been detected.( A.G.D.

Maran 1979).

An assessment must then be made of the child's general
condition, and particular attention should be paid to the
general nutrition. The child with a paralysed vocal cord
will experience considerable feeding difficulty and will
in consequency tend to be up&ér—nodrished. The overweight
baby obviously does not have a feeding difficulty but
may well have a feeding problem. Since oxygen requirements
are related to surface area of the body the cverweight
baby is particularly at risk . His larynx will be of
normal size for a child of his age yet his oxygen require-
ments will be greater. Therefore, if for any reson the
laryngeal air way is further narrowed he will be plunged
into respiratory distress wore rapidly. This is the sort
of child who at six months develops the laryngismus stridulus:
Once the general impression of the state of nourishment
has been obtained the baby should be examined for sigms of
dyspnoea. The general colour, whether there is pallor
or cyanosis should be noted. Abunormal movementes of the alae

pasi, trachea, laryox and neck muscles or indrewing of the



Gl

intercostal spmces should be recorded . If it is et all
possible it is useful to hear the noise which it is
claimed the child is making, and the place in the res-
piratory cycle at which the noise appears is very important.
The quality of the noise will help in makiong the diagnosis.
It is often helpful to listen both at the nares and the
larynx to hear if the noise is present. Much, too, can
be learned by placing the examining ear on the baby's back
and listening to perhaps 30 or 40 respirations. Help may
also be obtained by placing a stethoscope over the child's
larynx and listening to the respiration. It may be possi-
ble to determine by the use of this instrument whether

the obstruction is supraglottic, glootic or subglottic .
Unee the position of the noise in the cycle has been fixed
the baby should be placed in various positions. Sometimes
a change in position may eliminate the noise altogether.
Thus, in Pierre~Robin syndrome, in which the micro-gnathia
associated with a relatively large tongue and a cleft
palate causes pressure on the supresglottis, the distress
can be relieved at once by placing the baby face~down

on the surgeon's knee. In less clear-cut conditions it

can be very profitable to spend perhaps half to three -
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quarters of an hour turning the baby from side to side

and adjusting the position of the head relative to the
trunk in order to find out in which position the noise

is least obtrusive. However, even if the probably diag-
nosis can be arrived at by such manoceuvres it is imper-
ative that &very child with stridor should undergo a direct
exXamination of the laryox in order that the cause may

be determined and treatment if possible instituted.

( R. Pracy 1979).
LARYNGOSCOPY

Unge again a routine procedure is all-important,

When a baby is to be examined to determine the cause of

respiratory obstructicn the surgeon must look for.

(1) Abnormalities of structure .

(2) Abnormalities of funotion.

(3) Pathological processes superimposed upon an otherwise
normal laryngotradheobronchial tree. ( G.Pestalozga
1974).

Both hands may be required in order to carry out some endo-

scopic surgical procedure and it is therefore essential that

the laryngoscope should be fixed in position. No endoscopic

examination of a case of stridor is complete without
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tracheobronchoscopy.

The following instruments are required :

l. Kleinsasser's infant laryngoscopes-blackened.

2. Negus infant tracheoscope.

3. Infant and suckling bronchoscopes if possible, with

Hopkin's telescopes.
4, loewy Laryngostat and fixation ( 2. Zioce 1974).

The instrument is intrcduced through the right-hand
side of the patient's mounth, while the first finger of
the operator's left hand is placed between the upper and
lower alveolus. When the laryngoscope Yip reaches the
level of the uvula it is possible to see the ocatheter
and this acts as a reliable guide to the larynx. The
first stage in the examination is to pass the beak of
the laryngoscope anterior to the epiglottis into the
vallecula. In the ionfant this causes the laryungeal
iotroitus to come into line with the optical axis of the
laryngoscope. It allows a good overall view of the larynx
and it ensures that in looking for paralysis or

paresis of a cord a false diagnosis of paralysis is
avoided because there is no pressure on the aryepiglottic

fold. A disgunosis of vocal cord paralysis is only made
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when failure of the cords to move is clearly seen with

the laryngoscope in this position. The beak should now

be used to 1lift up the epiglottis and in thig way the

vocal cords, false cords and subglottic regions are
inspected. If for some reason subglottic stenosis is
suspected the rubber cgtheter can be removea ( C.Pestalozza

and C. Cioce 1974),

The operating microscope has made it possible to
obtain a much better view of the larynx and a standard
400 mm. objective used for adult laryngoscopy is also used
for examination of the infant's larynx. This enables the
surgeon to gain a satisfactory view and at the same time
to carry out any required operative endoscopic treatument.
When laryngoscopy has been completed the laryngoscope
should be removed and the tracheobronchial trece examined for
abnormel narrowing evidence ofa tracheooesophageal fistula
and for possible abnormal pulsation due to aberrant artery

formation ( G. pestalozza and C. Cioce 1974).
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CLASSIFICATION OF STRIDJR CAUSES IN
CHILDHOUD
CONGENITAL

1. Leryogo Malacia_ :( Congenital Laryngeal Stridor)

Is a spesific entity refering to excessive flaccidity
of the supraglottic portions of the larynx and is
only one of the causes of congenital laryngeal
stridor ( Ballenger 1969) .

Laryngo malacia is the most common larynge=zl anomaly-
it comprises three-quarters of all congenital aho-
malies of the larynx ( Holinger 1976).

( Birrell 1960), added that it is s rare condition
and 1is more commoun in boys tham in girls.

(P.H. Ward , 1973) , called it chondromalacia which
means a flaoccidity of the cartilaginous super struc-
ture of the larynx usually secondary to defeotive

or latent deposition of calcium within the carti-
laginous frame work of the larynx.

The infant epiglottis is typically" omegashaped "
with the lateral margins being parallel with the
aryepiglottic folds. The result is that the aryepig-
lottio folds are poorly supported. Exaggeration of
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the omega shape of the epiglottis, bulky aryepiglottic
folds and excessive tissue flaccidity are probably present
to some degree in each case., The syodrome, appears to

be more common in lower socio-economic groups, and poor
nutritional status may be an etiologic factor.

( J.J. Ballenger 1969).

The term laryngomalacia refers to a larynx in which
the tissues are generally flaccid, so that the arytenoids,
epiglottis, and the aryepiglottic folds all tend to fall
iowards on inspiration, thus producing the fluttery ins-

piratory stridor which is so typical of the condition.
( P.P. Mc Swiney and N.P.C.Cavenegh . and Pa Languth 1977).

Etiology : The stridor in congenital laryngeal stridor is
an active contraction of the muscles comprising the inlet
sphicter of the larynx. At this point it is admitted

that passive movements of the soft tissues surrounding the
inlet must occur. The turbulence of the air stream created
by passage through the narrowed inlet must induce vibration
in the containing chamber or there would be no noise. It
is maintained that this phenomenon is secondary to the
active tilting forwards of the arytenoid cartilages and

in no way causative.
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If it is conceded that muscular contraction causes
the stridor by narrowing of the airway during inspiration,
two gquestions remain to be answered . Where is the site
of the primary lesion ? and what is its nature ?( J.A.M.
Hartin 1963) ,

1. Rbythmically recurring motor activity in the inlet
sphincter suggests that one must look away from the
larynx itself for an explanation.

2. The motor meurones supplying the laryngeal musculature
lies in the medulla in the vagus and accessory nerve

elements of the nucleus ambiguus.

3. Inlet constriction is occurring at the most inconveni-
ent moment in the whole cycle of respiration. Respira-
tory embarrassment must inevitably follow. If the
patterns were transferred to the expiratory phase ,

the symptoms might well pass unnoticed.

4. The initiation of motor activity by the respiratory
centre is being closely interlinked with laryngeal

motor activity of a special pattern.

5. It was shown during the discussion on the mechanism
of inlet closure, that thig special pattern of activity

conforms in all respects with the behaviour of the
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laryangeal inlet during the second stage of swallowing.

The respiratory, cardiac and swallowing centres lie
in close proximity to one another in the reticular
system of the medulla, being placed in the floor of

the fourth ventricle at itg lower end.

Sinus arrhythmia is said to be due to some sort to
excitation of the cardiac centre by the respiratory

centre during imspiration.

By analogy with sinus arfhythmia it is suggested

that an abnormal neural pathway exists in these child-
ren, through whioch the respiratory centre facilitates
discharge from the sWwallowing centre at the inception

of inspiration.

In consequence there is a motor discharge from the
nucleus ambiguus of each side which, passing along
the recurrent laryngeal nerves, reaches the inlet
sphincter of the larynx at the very start of the res-
Pilratory cycle. Contraction is maintained in the
sphincter until inspiratory activity is inhibited in

the brain stem. ( J.A.M. Martin 1963).
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Kicroscopic Anatomy : In cases of congenital laryngeal

stridor even autopsy records are rare, histological obs-
ervations are comspiouous by their absence, and the number
of bidpsy reports is minimal, ( Iglauer) found the amputated
part of the epiglottis to be normal, ( Hasslinger) on excig-
iog of flabby ridges from the aryepiglottic folds saw beneath
the squamous epithelium edematous tissue with few cells,

( Beneke . quoted by Begg) found structural displacement

of the cartilaginous cells through pressure of the thymus

in fetal life-( Gunn), in the case of a 4-month-0ld infant
with inspiratory stridor, which disappeared when the child
was turned on its back, found microscopically a slight
increase in the lymphatic and polymorphonuclear cellular
elements of the submucosa, but this was insufficient to
constitute an inflammattory infiltrate. The thickness of

the cartilaginous layer of the epiglottis was about one-
half the thickness of a control specimen taken from a

child of approximately the same age. ( Gunn) thought that
the histological examination gave no definite information

as to the cause of the anomaly. ( George Kelemen 1953),
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Clinical Manifestations :

The symptoms of inspiratory stridor, suprasternal
supraclavicular and epigastric retractions may be
present at birth or may arise several weeks later. The
noisy, severe inspiratory stridor; often inconstant being
absent one moment and extremely marked a short while
later , it ig described as a crowing soupd and is the
most common presenting symptom ;5 in extreme cases inspira~
tion may have a flutfering y staccato quality. It tends
to be worse when the child in the supine position or
feeding and ig usually better with the 1inpfant
in the prone position, also, it is often absenf when the
infant is asleep. Usually, oyanosis and severe dyspnea
arenot present( Raul H. Ward 1973 and Lauren D. Holinger
1976).

If the condition persists the infant will have funnel

breast( Pectus excavatum)., The child mady be slow to gain.

weight due to feeding difficulties and so fail to thrive,
also he suffers many chest infections om the way through

childhood ( R.Pracy 1979),
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(Wilson, 1952) , considered that the mechanism of
the production of stridor » and the type of noise produced
may vary with the shape of the epiglottis whether. long
and tapering, omegashaped, or intermediate in form being

tightly curled.

Wilson also stated that it's abening condition and
disappears by tte age of 2% years. Very few may die of
their abnormality but experiences show that noise persist

up to five years.

Diagnosis :

Confirmed by direct laryngoscopy ,it is important to
rule out other causes of stridor in the infant . In nany
cases the epiglottis is the structure from which the flutt-
ering sound originates, although the arytenoids may partici-

pate with the epiglottis which is curled or tubular in
extreme instances ( Holinger 1967),

The laryngoscope blade must be inserted in the va-
llecula to observe the motions of the epiglottis, On
lnspiration, the structures around the vestibule, parti-
cularly the aryepiglottic folds, will be seen to iovaginate

with the synchronous production of the stridorous sound.
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The stridor can be relieved by inserting the laryngoscopec

into the vestibule of the larynx ( Ballenger 1969).

Most dyspneic episodes can be terminatedmerely by
Placing the child in a prone position ( Holinger 1976).

8. CONGENITAL SUBGIUTTIIC STENUSIS :

Is a condition which has attrcted attention in the
past 20 years. This has been associated with improvemeuts
in paediatric anaesthesia and the introduction of routine
direct laryngoscopy under geuneral ansesthesia.(R.Pracy
1979).

The condition is one of the most common laryangeal
anomaly; if the degree of stenosis is severe it will
give rise to a severe harsh barking kind of stridor and
dyspuoea ( R, Pracy 1979).

Aetiology :

Congenital subglottic stenosis refers to a laryngeal
stenosis occuring between the glottis ( true vocal cords)
and the first tracheal ring. The most common cause is
a thickening of the subglottic soft tissue( Conus elasticus)
and sometimes the true vocal cords themselves. The narro=-
west point is usually 2-3 wm. below the superior surface

of the true vocal cords. The stenosis may also be caused



-76-

by considerable thickening of the cricoid cartilage and

the abnormal cartilage extends round the circumference

of the airway. Subglottic stenosis, sometimes is accomp-
anied with other congenital abnormalities, such as tracheo-
oesophageal fistula. This inoreases the difficulties of

treatment .

Tucker (1932) determined the normal diameter of the

subglottic lumen in a fullterm newborn to be énm, He consi-

dered 5mm. small but compatible with life, and 4mm, a defi-
nite stenosis. Wilson (1953) , noted that 4,5-5 mm. was

the normal range.( L.D. Holinger 1976).

CLINICAL MANIFESTATIONS :

Children with subglottic stenosis are not usually seen

at birth unless the abnormality is accompanied by other
conditions such as tracheo-oesophageal fistula,

The diagnosis is made by the anesthetist trying to
intubate the child for the pepair of the fistula, (R.Pracy
1979). Less severe shtenoses may manifest themselves by
recurient episodes of " Croup" with every upper respira-

tory infection ( U.R.I. ) since 1 mm. of edema of the
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subglottic mucossa harrows the lumen to 32% of its original
size. And the respiratory obstruction is manifested by the
characteristic brassy-two-way stridor aggravated by upper
respiratory tract infection which often cause further
narrowing due to mucosal swelling. So those children are
slow feeders and found to be underweight for their age,
Abnormalities of phonation are generally not present.
(Lauren D. Holinger 1976), ( Paul H. Holinger, Joyce A.
Schild, Steven L. Kutnick).

DIAGNUSIS :

The correct diagnosis suggested by the symptoms and
X-rays, im established by direct laryngescopy.And is made
by the anaesthetist and the laryngologist together. The
soft tissue type of stenosis appears as a concentrid
narrowing or a bilateral subglottic swelling which leaves
a narrow oblong lumen. The cartilaginous type is observed
anteriorly; it leaves a small posterior lumen. If the tip
of 2 3 mm. bronchoscope cannot pass, a subglottic stnosis
is present ( Normally 4.5 mm.)(Lauren D. Holinger 1976).
Whenever a stridor is being investigated cne must do a
thorough endoscopic examinatiou, not ouly of the laryox,

but do the tracheobronchial tree as well, to distinguish
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the cause of stridor ( Blair Fearon,David Ellis 1971),

PRUGNGSIS :

The child who manages to survive the first two op
three months can be expected to survive to adult life
unless he is attacked by severe infections as acute lary-

ngotracheobronobitis-

In case of upper respiratory tract infeotions, extra
c¢are must be taken apd it is advicable to nurse the baby

in hospital where oxygen and added humidity are at hand.,

3. CONGENITAL LARYNGEAL WEB :

( JoJ. Ballenger 1969) . Congenital webs are the
result of failure of normal splitting of the vocal cord

primordium, Therefore, the patency of the laryngeal lumen
is deficient because of persistent attachment between the
tWo halves of the laryox. The morphology of the webs
varies widely,some are paper thin while others are quite
thick. Also, they may occur at various sites in the
laryox. Congenital webs oare most commonly found at the
level of the glottis between the anterior portions of

the vocal cords, Less commonly, they occur in the lofrag-

lottic area, in the supraglottic area between the ventricular
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bands or in the posterior commissure, Infraglottic webs
may be associateq with cricoid cartilage abnormalities,
( 7.7, Ballenger 1969),

Clinical Manifestations :

Symptoms will vVary with the site apd degrees of webbing,
GLOITIC WEBS Produce dysphonia of varying degree which
is marked by a weak, hoarse ¢ry 1in infants, Frequently
this may be the sole symptom and when winimal, way not
be noted until speech is developing. The bresence of g
Web tends to delay the deve lopment of Speech, Inspiratory
stridor and othepr signs of laryngeal obstruction, which
are made worse by respiratory infections, are common symp-
toms. Moré extensive webs Cause obstruction which may
be so severe that emerge ncy tracheostomy is necessgary

imwediately aftep birth ( J.J. Ballenger 1969),

WEBS IN THE INFRAGIUTTIC : @ pea tend to produce little

voice change. but they produce stridor which may have an
expiratory component, The smaller webs may produce symp-
toms only when there is superimposed respiratory tract
infection. When obstruction ig fairly severe there is

usually some feeding difficulty ( J.J, Ballenger 1969),
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DIAGNOSIS Diagnosis of & laryngeal web is made by direct
laryngoscopy which may be performed without anesthesia in
newborn infants. The site and thickn ss of the webs should
be noted in newborn infants. The site and thickness of
the webs should be noted in order to plan treatment., Soft
tissue roentgenograms angd laryngograms are helpful in

deternining the configuration of the web.
4. ABNJURMALITIES OF THE EPIGIYTTIS : Per se are very rare.

More commonly they are associated with other struc-—
tural abnormalities and on bocasion with genetic abnorma
lity such as the ori du chat syndrome., For this reason
attempts to correct air way obstruction on the basis of
a diagnosis of isolated epiglottic pathology sheuld be
resisted( A.G.D. Maran, P.M. Stell 1979).

8. Brif Epiglottic : Extremely rare condition, it appears

that one half of the epiglottis becomes sucked into the
glottis and obstructs the airway. So the syuptoms are more

acute in onset angd more severe in effect than congcnital
laryngeal stridor( R. Pracy 1979).

b. Quadrate Opiglottis : The epiglottis is squarc in

shape and nmuch larger than usuall . It ie one of the charac-

teristic features of the cki du chat syndrome, assogisted

with an abnormal gene on the short arm of chromosome 5,
The glottis here is rhombodal and the vocal cords are
difficult to see. There is also facial changes and poor
muscle tone and mental retardation. This must be born in
nind when examination of a case of stridor.
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THE_LARYNX IN THE GRT DU GHAT SYNDROKE

As its name suggests, the syndrome is characterized
by a cat like ory in new-born infants. 1In all cases
a8 chromosomal abnormality has been fournd;a loss of a
Segment of the short apm of chromosome number 5 in the

B group ( K.P. MANNING 1978).

Females are more commonly affected than males,
The gestation reriod is nommal . The infants tend to
be of low birth Weight. They have feeding difficulties
end fail to thrive after birth, They are mentally retard
ed. Despite this hany survive childhood.( W, Roy, Berg.
1969).

Clinically, cages are characterized by some or all
of the following features, a cat-like cry, microcephaly,
mental retardation, micrognathia, s round facies, epican-
thic folds, antimongoloid-slant of the palpebral fissures,
bypertelorism, strabismus, and low get ears( Warkany, 1971)
Other features that may be seen are congenital heart lesions
fuscular Hypotounia , bypertonicity J,‘Lavillaurey 1972) .
sooliosis, dislocation of the hip, bypérextensibility of
the fingers and toes, incurved little fingers, cleft
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palate, high arched palate and bifid uvula,

Abnormal dermatoglyphics are found and simian oreases

or transverse but interrupted palmar creases are the rule.
( K.P. Manning 1977).
THE_LARYNX : Direat laryngoscopy under general anaesthesia

showed that the epiglottis was larger than normal and
quadrate in form and somewhat thicker than normal (Junien
Lavillaurey et al. 1972) . The glottis was rhomboidal

in shape. The vocal cords Joined anteriorly but me rged
into the false cord and aryepiglottic folds about half
way along their expected length. The false cords were
deeply shelving and the arytenoids were larger than normal ,
There is the appearance of a cleft between the arythenoids
which continued down to the level of the posterior comm-
issure.

As the child gets older it tends to lose its cat-

like quality, Ward et al. (1968), . Gordon (1965) , and
Berg et al. (1970); ( K.P. Menning 1977).

Cause of the Cry :

= Lé Jeune et al. (1963) , thought the flaccidity of the

larynx accounted for the cry.
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~ Micheau and Schlumberger (1968), said that a malforma-
tion of the nerve centres or pathway controlling phona-~

tion must be responsible for the cry.

~ Schroeder et al. (1967) , thought that an organic or

functional cerebral lesion is the cause of the Cry.

=~ Gordon (1965), thought that some of the abnormality
of the cry must be due to bypotenia. ( K.P. Manning
1978).

5. CONGENITAL TARYNGEAL CLEFT

This very rare condition has in many cases been
diagnosed in the post-mortem room. This is because
(a) the extreme rarity means that the surgeon does not
consider the possibility and ,
(b) the area is difficult to visualize adequately. The
¢ricoid lamina and a variable portion of the posterior
wall of the trachea are divided by & cleft. The

protective action of the supraglottic sphincter is

lost aod food and saliva spill through the cleft into
the tracheobronchial tree. Frequent chest infection
occurs, there is considerable difficulty in feeding

and the child fails to gain weight . Cyanosis and
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apuoeic attacke are not uncommon. ( R. Pracy 1979).

SYMPTOMS AND SIGNS

Feeding difficulties, and stridor which is usually
"two way " are present from birth. Coughing, spluttering
and cyanosis may all be the cause for the initial consul-
tation . The baby is restless and fails to gain weight.
On examination there may be obvious discolouration of the
face and perhaps excess saliva around the lips. The baby
may be febrile and coarse sounds may be heard in the chest

( R.Pracy 1979).

DIAGNOSIS :

The laryngotracheottronchial tree should be examined
under general anesthesia, The cleft may ., not be easy to
visualize even with modern endoscopies. However, it may
be possible to pass a probe or bougie from the trachea
to the oesophagus without withdrawing it from the
laryox. If this appears to be the case then the arsa

should be examined further by contrast radiography.

(R. Pracy 1979).



6. CONGENITAL CYSTS :
—nf YIDES

These may be of three typésﬁ
(1) They may be isolated , in which oage they are cysts
of mucous gland in the false cords amd may extend

laterally.

(2) They may be rart of a generalized lymphangiomatous
condition, in which case the treatmeat of the lymphan~

gioma as a whole will have to be taken into account.

(3) They may be associated with a laryngocoele. Thesce

are seen later in childhood and may be diagnosed acci-

dentally. ( A.G.D. Maran 1979).

Cysts usually give rise to acute airway obstfuction
and this obstruction is seen when the cyst suddenly increases
in size. When this is part of a lymphangiomatoug process
it is probably wise to carry out a tracheostomy and to
wait because many of these tumours do not grow as fast
as the baby . In this case no definitive treatment for
the lymphangioma will be required and in due course it
should be possible to remove the tracheostomy- cannula and
to 1leave a normal voice and atrway, (P.M. Stell 1979) .

7. ZCONGENITAL HAEMANGICMA OF _THE LARYNX

Hemangiomata, usually of the cavermous type, tend
to ocecur anteriorly in the iefraglottic region of the
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larynx. They occur most commonly in females in a ratio
of more than 5 to one and, one-half of the patients will

have cutaneous bemangiomas ( William T. Brown 1967).

SLINICAL MANIFESTATIONS The symptoms are those of

laryngeal obstruction including : Stridor ( which may

be biphasic) dyspnea, cyanosis and indrawing. Symptoms
may be absent at birth and way first appear in asgocia~
tion with an upper respiratory infection, then they per-
sist after the infection resolves. They are made worse
by placing the infant in a trendelenburg position and
are often improved when the infant is held erect,

( J.3. Ballenger 1969).

The presence of cutaneous hemangiomax and the
absence of symptoms in the early postnatal period may
be a clue to the diagnosis. Direct laryngoscopy discloses
a red or purple mass covered by normal epithelium in
the area beneath the vocal cords. 4 helpful diagnostic
maneuver is the subcutaneous injection of 1 or 2 minums
of 1: 1000 epinmephrine which will cause blanching and
shrinking of the hemangioma and transient felief of
syumptoms. This procedure should be done at the time of

direct laryngoscopy when the changes may be visualized.
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Biopsy of the lesion is dangerous if a tracheostomy has
not been done. After tracheostomy and evaluation of the
lesion, a small biopsy may be taken with reasonable
safety, if it 1is felt to be necesgary although it is
perhaps best avoided. Soft tissue roentgeaograms of the
larynx are of help in delineating the size and extent

of the lesion ( Max K. Pierce 1962).

8. CONGENITAL VOCAL COURD PARALYSIS :

Some degree of weakness of ome or both vocal cords is

one of the more common congenital lesiouns of the larynx.

About 25% of all cases of stridor in infancy are found to

have vocal cord weakness ( R.Pracy 1979).

The cause is obscure in many cases, in the case
of unilateral paralysis, the right cord is most frequeuntly
involved. When the left cord is paralyzed, there may be
associated cardiac abnormalities, such as patent ductus
arteriosus. Bilateral cord paralysis is usually assocliated
with other central nervous system abnormalities such as
Arnold Chiari syndrome. In these cases, the onset of
paralysis 1is probably related to increasing hydrocephalus,

since the cord paralysis is not manifested until four to
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six weeks after birth when hydrocephalus becomes marked,

When cord paralysis is present, it will often disappear after
ventricular tap and insertion of a Holter valve, (Ballenger
1969).

CLINICAL MANIFESTATIUNS : The infant has a weak or hoarse

cry inspiratory stridor and difficulty with feeding .
Stridor is most marked during activity and crying and
often disappears at rest if paralysis is unilateral. Bila-
teral paralysis causes more severe obstructive symptoms.

( Ballenger 1969) .

DIAGNOSIS : Is made by direct laryngoscopy with the
blade of the laryngoscope inserted in the valleula. If

the laryngoscope is inserted in the la ryax, it may teuse

the voocal cord and give a false impression of paralysig,

(R. Pracy 1979).

9. ATRESIA QF THE LARYNX :

Complete occlusion of the laryux is rare as fer
as the clinical otolaryngologist is councerned since most
of the afflicted infants are classified as stillborn or die
before tracheostomy can be performed. The condition is due

to a failure of +the epithelial primordium of the vocal
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cords to split in a sagittal plane. Therefore, atresia

may be limited to the supraglottic, glottic or infraglo-
ttic level or may involve all levels of the endolarynox.
The pharyogotracheal canal is the residuum of the lary-
ngotracheal groove and it is only secondarily incorporated
into the laryngeal lumen. Therefore, when atresia is
présent, the pinhole-sized pharyngotracheal canal can
often be found in the posterior part of the laryax between

the arytenoids( J.J. Ballenger 1969) .

10, TRACHEQ-ESUPHAGEAL FISTULAS :

The esophagus and tracheobronchial tree arise from
a common tube and initially they are connected by a long
laryngotracheal groove which progressively closes in a
caudocranial direction to leave the pharyngotracheal
canal. Deficiencies in the closure of this groove give
rise to a variety of defects in about I out of every

2500 births;( J.J. Balleuger 1969) .

SYMPTOMS : These anomalies usually give rise to symptoms
immediately after birth. The afflicted infants will have
persistent barking cough with episodes of choking aund
cyenosis which are markedly increased by feeding ., Aspira-

tion eventually leads to severe bronchopneumonia and
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death unless the abnormality is corrected. ( Ballenger

1969).

DIAGNOSIS_: Tracheo-esophageal fistula may be associated
With other abnormalities of the trechea and esophagus and

four types of this defect occur, Three varieties are
associated with esophageal atresia. The diagnosis may be
easily established by passing a small nasogastric tube
and demonstrating its failure to enter the stomach .

A lateral roentgenogram of the chest may demonstrate a
blind upper esophageal pouch with air in the stomech
indicating an inferior tracheoesophageal connection or
there may be a complete absence of &ir in the abdomen
which would suggest the opposite defect. The use of a
radiopaque dye is not necessary and invites agpiration
poeumonia; also the use of barium sulfate is contraindica=-

ted in such patients. (Ballenger 1969).

The difficulty in diagnosis is with the H-~type fistula
not associated with atresia. The fistula may occur at any
level in the posterior wall of the larynx or trachea.
Esophagoscopy is of little value because the loose esopha-
geal mucosal flap hides the tract; however, tracheoscopy
may disclose the fistula. Frequently, a dye contrast examina~

tion using cinefluoroscopy is diagnostic. In a small number
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of cases , it may be necessary to 1inject methylene blue

into the trachea through an endotracheal tube and watch

for the appearance of the dye in the esophagus with an

esophagoscope in order to determine the site of the

fistula. ( J.J. Ballenger 1969).

MICRUGNATHIA , GLOSSOPTUSIS AND RESPIRATURY OBSTRUC-

TION ( PIERRE ROBIN SYNDROME ) :

Micrognathia with glossoptosis is respcnsible for
respiratory obstruction in some newborn infants. When

these deformities are associated with a cleft palate,
the entity is termed the "Pierre Robin syndrome .
Although cleft palate is frequently associated with
these abnormalities, the association of cleft lip
is rare. The cause of the deformity is unknown, alth=-
ough it is familial in some iunstances.

Since the hyoid boue, base of the tongue and
epiglottis are dependent upon their attachments to
the mandible to hold them forward, a deficiency in
the size of the mandible results in loss of support.
The base of the tongue, therefore, falls posteriorly
apd approximates the posterior pharyngeal wall occlud-
ing the airway. The tongue itself is probably of

normal size snd macroglossia is not an important factor,
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When cleft palate is present, the tip of the tongue may
be trapped in the ocleft which will hold the tohgue in

a posterior position. Tongue-tie( ankyloglossia) is
often present and prevents normal forward movement of

the tongue. ( Ballemger 1969) .

DIAGNOSIS : The infant presents a typical appearance
with & small recessed chin with the lower alveolus one
¢m. or more posterior to the upper alveolus. The term

"Andy Gump" has been applied to this picture.
P

Respiratory obstruction results from a ball valve
obstruction of the pharynx secondary to glossoptosis.
The obstruction may not be marked at birth but becomes
much worse during the next few days as the infant becomes
weaker because of feeding difficulties. Frequently the
obstruction is episodic with attacks of cyanosis, stridor
and indrawing occurring when the infant is supine, being
fed or asleep. The airway can be improved by placing

the infant in a proune position.

Feeding problems are marked. Because of glossoptosis,
deglutition is altered and these infants eat only small
amounts, while aspirating frequently., Failure to thrive

and repeated respiratory infections result in a worsening



-3

of the obstructive symptoms producing a syndrome of

respiratory cachexia ( Balleuwger 1969).

l12. DYSPHAGIA TUSORIA :

Is caused by compression of the oesophagus by an
unusually located right subclavian artery. The term is
used to include dysphagia caused by any aberrant great
vesgel. The condition is confined to the upper third of
the oesophogus. ( J.C. Ballantyne, J. Groves, C.H.

Edwards,D. Downton 1978) .

Pressure on the laryux or trachea from without can
cause signs of respiratory obstruction. In dysphagia
Insoria the aortic arch may pass between the trachea or
the oesophagus. In this case a pulsating narrowing of the
trachea may be seen on bronchoscopy and indentatioun of
the oesophagus and separation of the oesophagus from the
trachea may be noted in the contrast radiogram of the
swallow .  Ounce the diagnosis is made the patient

should be referred %o the cardiothoracic surgeon for
correction of the vascular anomaly).

13. TRACHEOBRONCHIAL COMPRESSION BY CONGENITAL CARDIDV~

ASCULAR ANOMALIES IN CHILDREN " SYNDROME JF APNEA "

(Blair Fearon, Robert Shortreed, 1963) wrote a
report that deals with a series of 104 patieunts with
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tracheobronchial compression by cardiovascular anomalies

in which per-oral endoscopy has been carried out,

Compression of the trachea or tracheobronchial tree
by congenital cardiovascular anomalies is a rather fre—
quent cause of stridor and/or respiratory difficulty in
the infant, Many of these anomalies can be diaghosed by
roentgenograms and by clinical examination. However,
peroral endoscopy is not only a valuable adjunct in the
diagnosis, but certain compressions, and in particular
that caused by an anomalous innominate artery, may be
agsurately diagnosed by bronchoscopy. In certain patients
with such anomalies there appears to be a syndrome of
reflex apnea which makes surgical intervention almost
mandatory.

Etiology : The main anomalies are:

- Anomalies in the inbhominate artery.

- Anomalies in the pulmonary artery.

- Anomalies in the subclavian artery which is mainly
double Aortic Arch.

~ Candlgc op pAortic hypertrophy and dilatation of the

superior vena gava.
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Symptoms and Signs :

Appear from birth, the more severe the compression,

the earlier the symptoms present.

Mild stridor, wheezing, dyspnea with cyanosis.Minor
respiratory infection accentuates the expiratory wheezing
and brassy cough; so those children are described as
having a short staccato cough ( W.H. Hermann 1928).
Difficulty with feeding is common as well és recurrent
chest infections because of the difficulty in coughing

up secretions through the narrowed area in the trachea .

Those children lie with the head extended to stretch

the trachea.

Chest _examination : Biphasic stridor, laryngomalacia,

intercostal indrawing and sternal retraction. Chest is

hyper resonant with expiratory rhonchi.

Chest X—Raz : Shows areas of atelectasis or

ewphysema ( Bair Fearon and
R. Shortreed 1963),
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14, Laryngocele Ventricularis

Laryngocele ventricularis is an air-filled
dilatation of the sacculus or appendix of the laryn-
geal veuntricle.

Etiology : The ventricles of the larynx develogp
from an evagination into the primordium of the
endolaryngeal structures beginning during the second
month. The primitive ventricles extend quite far
laterally under the floor of the pharynx and the
distal extension, the appendix, may be related,

in origin, to the 4th. branchial cleft. A% birth,
the appendix is relatively large but abcut the age
of six years it begins tc regress in size, relative
th the remainder of the larynx and ventricle. It
occurs 1in persons with congenitally large ventricular
appendices, the deformity is rare in children. The
most common predisposing factor is activity which
produces a recurrent, persistent increase in intra-
laryngeal pressure, such as straining, coughing ,
playing wind instruments and excessive straining
With voice use.( J.J. Ballenger 1969 ).

Clinical Manifestations : Three types of laryngocele

are recognized including internal, extermal and mixed
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The internal form counsists of an air-containing sac
confined to the area of the false cord and aryepiglottio
fold and within the thyrohyoid membrane. The external
form presents as a cystic mass on the lateral surface

of the thyrohyoid membrane which is connected to the
ventricle by a narrow patent tube. The tube passed throu-
gh the thyrohyoid wembrane in the region of the neuro-
vascular bundle although it is usually situated inferior
to the bundle. The mixed type consists of connected
air-containing cavities on both sides of the thyrohyoid
mesbrane . The symptoms tend to fluctuate, increcasing
with straining and disappearing at btest. The internal and
mixed forms will cause hoarseuess, stridor and dyspnea
which worsens with continued voice use. The extermal
type may present only as a compressible, spherical mass
over the thyrohyoid membrane which moves with the larynx
on swallowing . Bryce's sign may be present and is
characterized by a gurgling and hissing in the throat
when the neck mass is compressed. The mass may vary widely
in size from time to time and may be absent at timese

The patient may have a persisteunt productive cough, especia-
1ly if infection is present { J.J. Ballenger 1969) .
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vccasionally, the opening to the laryngocele may

become obstructed and fills with musus, becoming a

secondary mucocele, which may become infected producing

a laryngopyocele .

Diagnosis : A soft tissue roentgenogram of the neck

during the Valsalva maneuver will disclose the presence

of the air-containing cystia structures. Iirect lary-

ngoscopy a nd inspection of the ventricle is indicated

to rule out an underlying neoplasm.

Treatment : Small asymptomatic laryngoceles require no

therapy and will seldom cause any difficulty if causative

factors are remcved . Symptomatic laryngocles and laryngopy-

oceles should be excised . External and mixed laryngoceles

are best excised by a lateral approach through the neck .

The internal laryngocele should be excised via a
lateral pharyngotomy. ( J.J. Ballenger. 1969).

15, Spaesmodic ( Laryngismus Stridulus ) or ( Laryngeal
Tetany ) : Is a condition which is met with in

children under two years of age, the majority of
whom suffer also from rickets, but teething, diges-—
tive disturbances, the presence of enlarged
bronchial glands, and intestinal parasites, may

all be aetiological factors. Accordings to(Semon
and Horsley), the condition is due to irritability
of the cortical adductor centres. ( John P. Stewart
1961).
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Laryngospasm may be due to hypocalcaemia. When poor nutri-
tion was commonplace, particularly with low vitamin D intake,
children were frequently seen with laryngeal tetany. Similar
episodes have been reported in adults but are usually asso-
ciated with hypocalcaemia due to hypoparathyroidism (Williams
and Brown, 1974). The spasm follows incressed, reflex exci-
tability at the neuromuscular junctions of the recurrent
laryngeal nerves. The condition is often worse during the
night because of the collection of pharyngeal secretions

(Jacksoh and Jackson 1937) . Laryngospasm due to hypocalcae-
mia is usually adcompanied by other features of tetany

including the following :( H.A. Young & I.T. Ferguson 1977),
Symptoms_: the child has suddenly a few crowing inspirations,
followed by apnoea for some seconds, the movements of res—
piration coming to a stop. The face assumes an expression

of great terror , it is at first flushed but soon turns

pale ; the eyes are staring, the pupils contracted; the

head is thrown back, and the skin is covered with sweat .

The attack ends as it began, with some stridulous iunspira-
tions, 1In rare cases the child dies during the seizure.

The attacks may be repeated several times a day, or may occur

only at long intervals. In severe cases there may be spastic
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contractions of the feet and hands, the thumbs being
flexed into the palms and the fingers either folded over
them or rigidly extended. ( H.A. Youung & I.T. Ferguson,
1977).

Prognosis : The prognosis depends on the cause. It is
commonly good; some patients have died from asphyxia

during an attack( John P. Stewart 1961).

Diagnosis : The diagunosis has to be made from falsme
croup and depends oun the sudden onset, the complete
apnoea during the attack, and the absence of laryngeal

symptoms in the free intervals ( R.B. Lumsden 1961).

IT. INFLAMMATORY CAUSES :

(1) Acute Nonspeciefic Laryngitis :

Acute infectious layrngitis is usually a mild, self-
limited inflammatory condition which is often a manifes =
tation of a more diffuse upper respiratory infection .

It is relatively common in <c¢hildren and especially in

boys ( J.F. Birrell 1960).

Etiology : The cause of this infection is almost always
a virus. Bacterial invasion may be secondary. The laryngitis
is almost always associated with acute rhinitis( coryza) or

nasopharyngitis. The onset of infection may be associated with
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exposure to sudden temperature changes, dietary deficin-
cies, malnutrition and lack of ilmmunity. The disease is
nore common in winter and is readily transmitted( Jeds

Ballenger 1969).

Pathology : There is capillary dilatation and hyperemia

associated with generalized extracellular edema, submucosal
leuko cytic infiltrate, mostly of mononuclear cells, is

present initially; later polymorphonuclear cells appear
if a secondary bacterial infection develops. The super-
ficial mucosal layers usually slough and shallow ulcera-
tions covered by pseudomembranes may develop( Ballenger

1969).
Initial dryness is followed by the production of a thick

uwucopurulent secretion ( R.E. Ryan 1970).

Clinical Manifestations : The usuall symptoms are those

of a common cold with associated hoareeness, The first
symptoms involving the throat are dryness, rawness and

a change in voice pitch. Cough is common. If cordal
edema is marked, aphnoia ensues and mild inspiratory
stridor may be evident. Fever is usually of low grade
(102°F) . Barly in the course of the disease, laryngeal

secretions are scanty, later they may become abundant



-102-

but viscid and may be blood tinged, { 7.7, Ballenger 1969'g
Lauren D. Holinger 1976).

The laryngeal mucosa is variably inflammed and
edematous. The mucosa may be granular with patchy super-
ficial ulceration and areas of grey pseudemembranpe forma-
tion. Vocal cord motion is normal although the marging of
the cords may be red and edematous and actually appear
polypoid because of edema of Rienke's space( Ballenger
1969) .

Diagnosisg : Diagnosis is made by the history and laryngeal
appearance. Throat cultures are expensive and indicated
only in prolonged or resistant illness. Isolation of the
causative viral agent from throat washing is only necessary

in the face of a possible epidemic( Maxwell Ellis 1977).

(2) ACUTE SPASMUDIC CROUP_(ACUTE LARYNGITIS OF SHILDHUOD)

This is a mild inflammatory disease of children which
is significant because of associated laryngeal gpasm and
attacks of severe dyspnea. It is differentiated from
laryngisms stridulus by the fact that there is no abnormal-

ity of calcium metabelism,
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Btiology : The condition typically occurs in children,
mainly boys, between one and four years but may occur

up to age six.( J.F, Birrell 1960). There is no specific
organism or disease which causes the condition but it
does tend to occur in association with mild upper res-
piratory infections. There is undoubtedly psychogenic
factor associated with the recurrent form of the disease

which occurs in some children ( J.J. Ballenger 1969).

Pathology : The disease is not a true infection and
there are only minopr tissue changes in the larynx. Some
patients manifest a redness and swelling on both sides
of the infraglottic area. These changes are preseut only
after an attack and are tfausient. Edema of the supraglo-

ttic areas may be present ( J.J. Ballenger 1969).

Clinical Manifestations : Typically , the child goes to

bed feeling well and soon is asleep. A few hours later,
he awakes with a croupy cough, stridor and dyspnee.

Because of fear and panic, the respiratory effort is
increased which, in turn, causes worsening of the stridor
and dyspnea. Thus laryngeal, spasm is precipitated.
Supraclavicular and subcostal indrawing occur and eventually

a dusky to cyanotic tinge of the skin develops.
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At this point, the child may become unconscious or may
vouit and terminate the attack. The child then falls

agleep and awokens in the morning with nothing but

slight hoarseness and cough.

The attécks may be slolitary or recur for two or
three nights and then disappear completely. In other
children, because it is an attention-getting mechanism
and because of psychogenic factors, it may recur for
some time. O(ccasionally an attack may not subside
spontaneously and obstructive symptoms persist nececsi-

tatiog more active therapy ( J.J. Ballenger 1969).

(3) ACUTE EPIGLOTTITIS

Inflammation of the supraglottic structures is a
condition that tends to affect small children from ages
of three to six years, but it occurs quite frequently in
adults and is as potentially lethal as in children,
It affects children especially common between september
and March ( Camps 1953).
Btiology : Haewmophilus inofluenzae type B has been the
bacteria cultured most consigtently from afflicted indivi-

duals. However Sté&phylococcus, Streptococcus and Pneumo-
coccus have also been implicated, It is probable that
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some viruses may also cause the disease. The disease

is of most significance in children because of the confi-
guration of the supraglottic larynx which predisposes to
obstruction by a smgll amount of swelling of structures

around the laryngeal vestibule ( J.J, Ballenger 1969).

Pathology : There is a severe cellulitis of the tissues

of the epiglottis and aryepiglottic folds. ihe mucous
membrane is bright red and edematous.( Bruce Benjamin
1976) . Excretions on or in the laryox tend to be thick

and inspissated. Obstruction of the laryngeal vestibule
prevents effective cough and removal of secretions creating

a second obstructive problem ( J.J. Ballenger 1969):

Clinical Manifestations : The course of this disgeédse is,

in most instances, rapid, progressing from the symptoms

of mild upper respiratory infection to almost complete
respiratory obstruction over a period of six to twelve
hours. The disease begins with fever which is often high
(104°F) Brisn O'Rellly 1976) Both adults and children

are extremely ill, appearing pale and lethargic. They

tend to sit or lie quietly concentrating only on breathing.

It is common to see the children sitting or standing in bed
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leaning slightly forward apd with their mandible projec—

ted to facilitate respiration. The mouth may be held

open with the tongue protruding. The voice is not usually
hoarse but has a muffled quality and the patieut has the
appearance of having a " hot potato" in hig mouth,

(J.J. Ballenger 1969).

The respirations are variable but may change markedly
in a few moments. Initially, the patients are amazingly
quiet, compabed to t hose with laryngotracheitis, because
naximum ventilation is obtained by slow, steady, inspiration
whereas vigorous inspiration will cause the swollen epiglo-
ttis to obstruct the vestibule. Stridor is not an outstand~
ing feature and it isg variably present as an inspiratory
and/or expiratory rattle. From this point, any increase
in respiratory effort causes the swollen epiglottis to

act as a ball valve completely obstructing the larynx

at each inspiration. The signs of warked indrawing, inc-
reasing restlessness and cyanosis will appear rapidly. As
distress conbinues, the children develop a peculiar ashen-
gray color which is a significant sign of impending res-
piratory arrest. As respiratory distress increases, they

become restless and disoriented( J.J. Balleunger 1969).
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Dysphagia is an important symptom. Early in the
course of the disease there may be complaints of sore
throat and pain on swallowing . However, with progress-—
ion, the patients will have difficulty swallowing liquids
and secretions and will refuse oral feedings. ( J.F.

Birrell 1960).

General reactions to increasing obstruction and dys-
phagia include dehydration, hyperpyrexia, tachcardia,

anxious facies and restlessness. Finally, exhaustion
with respiratory and circulatory collapse develops

( J.J. Ballenger 1969).

Oral examination will show the cropharynx to be
somewhat injected with pooling of secretions in this
area. Using a tongue depressor, the ¢herry-red edematous
epiglottis may be seen in most children projecting above
the posterior tongue ( Imrich Friedmann 1973).Caution
must be used during examination as acute obstruction
may be precipitated. If direct laryngoscopy is done
to insert an airway , the true vocal cords may be seen
to be slightly injected but otherwise normal. Auscultstion
of the chest will often disclose a remarkable paucity of

breath sounds denoting decreased air exchange( J.J.
Ballenger 1969).
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Diagnosis : wmade in the clinical findings . Direect laryngo-
scopy is rarely necessary ., X-ray of soft tissues of neck
shows the supra glottic éwelling . X-ray chest {s indicating
since atelectasis and pneumonia may eccompany the disease

( J.J. Ballenger 1969).
A greatly increased unesutrophil polymorph count im the
peripheral blood may asstst in the differontial diagnosis

from a viral disease, Blood culture is an important inves-
tigation because it may provide unequivocal retrospective
evidence about the nature of the infection. Isolation of
an unbyped H. influenzae strain from the throat or epig-
lottis is of no significance, becaume nonencape Vlated
strains of this species can be recovered from such sites
in 50 percent or more of healthy children. The isolation
of a type B strain is cerried by ounly e few members of
most healthy communities but has been found respounsible
for nearly all cases of epiglottitis. ( Imrich Friedmana
1973).

Differential Diagnosis : In uncomplicated cases however

the condition must be differentiated from:

1. Acute laryngotracheitis : This is the most common

clinical problem and Table II shows the distinguishing
features :
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TABIE II

FEATURES DISTINGUISHING ACUTE LARYNGJTRACHEITIS FR(M
ACUTE EPLGLUTTITIS

Acute Laryngotracheitis

Acute Epiglottitis

10
2.

3.

4.

6'

More in males.

Jccurs below the age of
five and often recurs.

Severe airway obstruction 3
tekes from one to several

days to occur, with & var-

iable clinical course.

There is a firm indurated 4,

piok subglottic swelling.

Little toxemia or generélized 5.
effeot as the etiology is
almost certainly a localized
viral iofeotion.

Cool moist air is the wain 6
therapy and steroids are
probably beneficial, anti
biotice being used only for

secondary baoterial infection.

Very seldom requires trach-
eotomy.

( Imrich Friedmann 1973).

7.

¥ales and females egual.

Occurs at any age and
never recurs,

Severe airway obstruction
occurs within 6 to 24
hours with a progressive
clinical course.

An acute inflammatory ful-
minating swelling in the
supraglottic laryngeal
tissues,

Severe toxemia & prostrat -
ion from septicemia

due to H influenzae

type B.

Parenteral antibiotics
always necessary and
steroids probably of
little benefit.

Usually requires tracheo-
touny.
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3
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Poregin body in the pharynx , larynx, trachea or
upper esophagus. Although a sudden choking attack
way have been observed, there is frequently no
history. Foreign body should be consisdered where
laryugospasm, husky voice, stridor or inspiratory
wheeze dominate the clinical picture. An upper
esophageal foreign body may develop periesophgeal
swelling and cause tracheal compression ( Bruoce

Benjamin& Brian O'Reilly 1976).

Laryngopharyngeal diphtheria : The child is seldom
proprerly immunized. There may be evidence during

8 minor epidemic, of contaot with other known cases
of diphtheria, the child is toxic and a diphtheritioc
membrane may or may not be seen in the oropharyux.

( B. Benjamine and Brian O'Reilly 1976).

Gross hypertrophy of the tonsils and adenolds, t he

diagnosis is confirmed by inspection of the oropharyox.

Acute bacterial abscess of the pharyngeal areca. This
includes peritonsillar abscess, retropharyngeal
abscess, pharyngomaxillary space abscess and para-
pharyngeal abscess. There are usually features of

a preceding infection of the tomsils or pharynx,
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then persistent high fever, irritability, enlarged cer-
vical laymph nodes and airway obstruction. Respiratory
obstruction may be especially serious in infants with a
retropharyneal abscess. ( Bruce Benjamin & Briasn J'Reilly
1976).

(4) AcUTE LARYNGOTRACHEOBRUNCHITIS :

Is an acute infection of the lower respiratory
passages, extending from the larynx down into the smaller
subdivisions of the broanchial tree. Since the control
of diphtheria and the virtual extinotion of diphtheritic
laryngitis, aoute laryngotracheobronchitis prime importance
as the leading cause of respiratery obstruction io small
children. It is endemic throughout the Year, but may reach
epidemic proportions in any locality during the wipter
wonths( R.E. Ryan 1970).

Etiology : Atmospheric couditionms ( i.e. low humidity and
gold ) may play a part in production of the disease,

The basic eticlogic agent is probably a virus. A myxovirus,
parainfluenza type I, is the agent most frequently isolated
but other myxoviruses, parainfluenza 3 and iufluenza

A and B, may also cause the disease . The
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adenoviruses bave also been implicated. After the bviral
infection is well established secondary bacterial infection
by organisms indigenous to the nose and throat may develop.
Most commonly hemolytic streptococcus and Streptogsaecus
viridans staphylococcus surcus and Pneumocococus are cultured

( J.J. Balloger 1969) .

Pathology : The pathologic picture is that of a descending
ioflammation of the mucous membrane lining the lower respira-
tory tract, followed by coungestion, edeme , and exudation

of a thick, tenacious scoretion. Ulceration and crusting
occur in the more severe cases. If the respiratory obstruc-
tion is permittéd to continue over a period of time ,secondary
vascular changes take place as the result of increased

intrathoradic pressure ( R.E. Ryan 1970).

Symptoms : At the onset the disease is not unlike an ordinary
cold except for the early presence of a croupy cough whioh

is frequent at night. The term croup has been lossely
applied to several laryngeal conditions which are charascter—
ized by the triad of imspiratory stridor ( or more sgevere
respiratory obstructicn), hoarseness and barking cough.

Several distinct pathologic entities of various etiologies
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may present with thesgse symptoms. The term is used
primarily with children and specifically refers to soute
laryngotracheobronchitis ( viral croup).( Lauren D.
Holinger 1976).

Hoarseness is noted shortly thereafter, either in
the ory or in the speskilig voice of the child. 4s the
awelling inoreases, laryngeal stridor develops, this
noise,which is ocaused by the passage of alr through the
narrowed glottis , 1s more marked on inspiration. Retrac-
tions occur as the patient finds it increasingly difficult
to draw air iunto his lungs. This indrawing of the soft
tissues around the rigid thoracic skeleton is most marked
in the supraclaviocular and infraclaviculsr regions ; 1in
a small child the anterior abdominal wall in the eplgastric
area nearly touches the vertebtal column durivg the violent

excursious( R.E. Ryan and J.H. Ugura 1970).

Lasser retractions may be observed in the interocostal
spaces and above the steraum. Ciroumoral pallor and cyanosis
usually precede a deocrease in breath sounds that, 1ntqrn.
is an indication that death is imminent, In addition to
these symptoms of respiratory embarrasswent, anorexia and

fever are common in the early stages, while restlessbess,
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dehydration, and exhaustion way be noted leter, The
most striking phenomenon about t his disease is the rapidity
of its course. While it w8y take one or two days to
develop the characteristic syoptoms, death from respira-
tory, obstructions may intervens within hours in & fulmi-
nating case.( R.E. Ryan and J.H. Ogura 1970 e

As the condition progresses, the picture may change
rapidly. The child becomes stuporous, lies quietly and
develops a glazed facial expression. There is deoreased
air entry to the chest and little effort to cough, True
cyanosis is not present é&nd the color becomes asheh-gray.
Respiratory efforts are diminished and this nay lead oae
to believe that improvement is occurring, much to the
detriment of the patient. The signs of tachyeardia, ashen-
gray color, reduced air eutry to the lungs, and lassitude
are evidence of exhaustion and impending respirstory
failure. This situation should be anticipated and trache-
ostomy done before it develops ( J.J. Ballenger 1969).
Diggnosis : The diagnosis mey be suspected by the history,
but supraglottic laryngitis must be ruled out. A lateral
roentgenogram of the neck will reveal the ilofraglottic
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narrowing, but direct laryngoscopy is indicated to rule
out other obstructive conditions ( J.F. Birrell 1960)
Direct inspection of the larynx may be performed
without anesthesia in children. A small dirfuse redness
is noted in the infraglottic area and this may be asso=~
ciated with an apparent increase in tissue mass, The
supraglottic structures may be red but are othermwise
normal. The lack of a signif icant membrane helps diff-
erentiate this disease from diphtheria. A bronchoscope
or endotracheal tube and tracheostomy set must be on
hand before laryngoscopy is performed in the evensobs-—
truoction is precipitated. A smear and culture of the
larynx should be taken for significant pathogens. Serum
antibody levels may be helpful in the diagnosis of a viral
infection particularly if there is a rising titer.

Blood counts will vary as to the stage of the disease.
Tuitially there ma8y be leukopenia but in the more severe
later cages, a leukocytosis of moderate degree is present,

( J.J. Ballenger 1969).

Prognosis : The prognosis depends entirely on early recog-
nition of the disease and upon timely hospitalization and

treatment ( R.E., Ryan 1970).
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(5) MEMBRANJUS LARYNGITIS :

Membranous laryngitis is common but it ig usually
asgociated with other disease processes such as infectious

mononucleosis , viral diseases and Vincent's infeotion.

Membranous laryngitis of nounspecific etiology
may occur in adults but is most frequent in children, it
way occur in infants. In small children, it may represent
a form of acute laryngotracheobronchitis. It tends to
occur during epidemics of respiratory infections both
in children apd in adults . Receuntly, we have observed
the disease in two neonates born after premature rupture
of placental membrances ( J.J. Ballenger 1969).

Etiologx ¢ Various organisms have been cultured from these
cases including Pneunoooccus, Streptococcus and Stephylococcus.
However, a significant number of patients have had gram-
negative organisms such as Pseudomonas aeruginosa., Proteus
vulgaris and Proteus mirabilis isolated from the membrane.
Other predisposing factors appear to be upper regpiratory
infections, depressed imwmune responses , debilitation and
diabetes mellitus ( J.J. Ballenger 1969)-It ocoures also

as a complication of zymotic disease and exposure to cold

and damp. ( Maxwell Ellis 1977) .
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Clinical Manifestations : The symptoms are hoarsenscs,
G¢roupy cough and dyspnea with ilospiratory stridor. There
is loos of appetite and the older patients complain
of thirst and odynophegia. As cough becomes worse, pogt-
tussive laryngeal Spasm occurs which increases the
respiratory difficulty. Sudden episodes of obstruction
way occur, especially in small children secondary to
glottic obstruction by a loose piece of membrane. During
such episodes, the patiemt ig aphonic and crowing ins-

piratory stridor is evident ( J.J. Ballenger , 1969).

Examination discloses the surfaces of the aryepiglo-
ttic folds, aryteuoids and false cords to be covered
with discrete patches of loosely attached yellow-white
membrane. The membrane is frisble and easily detached
while the underlying mucosa is red and granular but does
not bleed. 1In countrast to specific forms of membrancus
laryngitis, the membrane formation is often confined
to the larynx ( Maxwell Ellis 1977).

In addition to the laryngeal symptoms epidodes of
gram negative septicemia may occur marked by high fever,
pProstration and shock. A blood culture should be obtained

in such instances.
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(6) SPECIFIC ACUTE INFECTIONS OF THE IARYNX :
SEECIFIC ACUTE INFECTIONS OF THE IA RYNX

a. Diphtheria Diphtheria is an acute infective
disease which may involve a part cf or all of the
upper respiratory tract, The dissase occursin
children over six years of age but sdults may be
affected. This disease is uncommon in most areas
in the United States because of active immunization

in iofancy ( J.J. Ballenger 1969).

Btiology : The disease is caused by Corynebescterium diphe
therise, a gram-positive organism of whioch there are

three types:
Gravis, intermedius and mitis. Disease caused by the

gravis type is rare in North America. The types are se-
parated by colony morphology on the tellurite medium and
their ability to ferment sugara( Maxwell Ellis 1977).

The disease is usually spread by drcplet and fomi-
ties. It has been noted that this organiem may change
from a nonvirulent to a toxin-producing virulent form
which may account for the occurrence of isolated cases.
Since the advent of widespread immunization, the disease
is uncommon but it may occur in a mild form in immunized

persons ,( J.F. Birrell 1S60).
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Pathology : The infection is superficial, iavolving

the mucous meubranes of the nose, pharynx and larynx,
producibg epithelial necrosis. There is an outpouring of
serum and this agglutinates into a firmly attached
membrane of necrotic epithelium, bacteria, fibrin and
phagocytes. The membrane may be present anywhere in

the nose oropharynx, larynx and trachea.

The bacteria elaborates on exotoxin which specifice
ally attacks heart muscle and peripheral nerves. Death
results from airway obstruction or heapt failure (Maxwell

Ellis 1977).

Clinical Mapifestations : The incubation period is one

to seven days. The onset is insidious with slight sore
throat, malaise and low-grade fever. There may be a

wild tachycardia. Inspection of the pharynx will usually
reveal the presence of a grayish-white membrane on a

tonsil, the pharyngeal wall or the laryox, ZIaryngeal

involvement is indicated by hoarseness first, followed
by cough , stridor and progressive signs of respiratory
obstruction. The membrane ig firmly attached and legves

a bleeding bed when removed. Cervical lymphadenitis is
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usually present and may be marked, giving the characteristie

bull-necked " appearance ( J.J. Ballenger 1969).

Diagnosis : The diagnosis must be suspected in any form
of membranous pharyngitis or laryngitis. The diagnosis
can usually be made by microscopic examination of the
membrane whioh will disclose the organisms ., This is
confirmed by culture of t he organism on Ioeffler's and

tellurite media( L.D. Holinger 1976).

b. Herpes of the Larynx :

Eticlogy : This virus is peculiar in that it has developed
a successful host-parasite relatiounship with man. Most
people harbor the virus from infancy. Since most adults
develop circulating antibodies to the virus, manifes-
tations of infection are most common in small children

batween six months and three years ( J.J. Ballenger 1969):

Pathology : The virus probably resides in the cells of
the mucous membranes. Usually there is an initiating
factor in the onset of an acute infection such as an
upper respiratory infecticn or trauma to the mouth.
The lesions begin as punctate vesicles surrounded by

a red areola. The vesicles rupture leaving a small
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ulcer covered by a whitish exudate. The infection usually
iovolveds the mouth and pharynx as well as the la rynx.

(Maxwell Ellis 1977) .

Clinical; Manifestations : Acute herpetic laryngitis

usually occurs in association with herpetic gingivostoma-
titis. This is a severe febrile disease of infants and
small childrem. The lesions in the oral cavity are

usually obvious. Symptoms of la ryngeal involvement

include hoarseness, croupy cough and stridor. Enlargement
of the cervicél lymph nodes is usually present . In rard
instances, isolated involvement of the larynx may ocour.
Diagnosis : The diagunosis may be confirmed by identifica-
tion of the virus by culture on emniotic membrane or rabbit
cornea. A biopsy of a typical lesion will disclose typiocal
intranuclear inclusion bodies . Antibodies appear in the
blood within four to five days after the onset of infeotion
and a rising antibody titer is a significant indication

of the causative organism. ( J.J. Ballenger 1969).

(7) LARYNGEAL EDEMA :
Etiologz ¢ Edema of the larynx may be the result of

trauma, inflammation, or an allergic reaction .
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neoplasms, perichondritis, intrathoracic diseases or genera-
lized diseases as in cardiac failure and renal disease.

In any case the condition usually develops swiftly and
leaves little time for prolonged deliberation., The infla~
mnatory type is commonly seen inm acute 1aryngotracheobron-
chitis , diphtheria, and other infectious disease. It
is particularly common in children with their loose,
spongy subareolar tissues. An allergic reastion with
laryogeal edema occasionally follows the injestion of an
antigen in which the individual has been sensitized pre-

viously ( R.E. Ryan 1970).

Pathology : The pathologic picture varies with the
underlyiog cause, If the swelliung is the result of trauma,
the tissues bear the signs of injury, lacerations, or hemo=
rrhages, if the cause 1is inflammatory, the picture is
one of generalized hyperemia with obliteration of the
normel landmarks. In allergic or angioneurotioc edema the
appearance is similar » but the colour of the mucous megbrane
is pale and the tissues appear water logged . ( R.E. Reyan
and J.H, Ogura & H.F. Biller and L.L. Pratt 1970) .

The rapid spread of oedema in the laryngeal vestibule

ig due to the looseness of the laryngeal submucosa. Logan
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Turner's iavestigations have shown that if fluid was
injected between the epiglottis and the base of the

tongue it would £ill the vallecula and the anterior

surface of the epiglottis, and under greater pressure,

the pyriform fossa and the aryepiglottic folds. Fluid
injected into the ary-epiglottic folds caused thenm

to swell until they were pear-shaped, obstrucing the
laryogeal inlet. Injection of fluid into the false cords
wag limited to them until greater force was used , when it

spread $0 the aryepiglottic folds. ( J.F, Birrell 1963).

In oedems of the larynx the arytenoids are first
involved, and the swelling spreads to the ary-epiglottic
folds. There may also be some swelling of the epiglottis.
( J.F. Birrell 1960).

Symptoms_: The symptoms of laryngeal edema are so obvious
and its course is so stormy that no one should remain in
doubt as to the diagnosis. Hoarseness is usually unoted

first, sometimes followed by a cough. The gradual closing
of the glottis is indicated by increasing inspiratory

gtridor, which assumes a higher pitch with the decrease

in the airway. Retractions are most obvious in children
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and presege serious difficulties , anxiety and restlessness
are other warning signals ( R.E. Ryan 1960) ¢ircumoral
pallor often precedes the development of a frank cyanosis,
which is in turn indicative of severe anoxemia, Unless
something drastic is done to interrupt the progress at
this stage, cessation of breathing may be expected shortly.
( J.H. Ogura 1960).

In asthmatic cases, the differentiation of acute
laryogeal obstruction may pose a real problem. While
the typical asthmatic wheeze is brouchial in origin and
expiratory in phase, visualization of the laryunx mey be

necessary for a corpect diagnosis ( R.E. Ryan et al.1960).

Pi‘osnos‘i'i1 : The prognosis of acute respiratory obstruction
is excellent if the obstruction is relieved in time . One
cannot expect good: results. after obstruction or capdiac
exhaustion has passed beyond the stage of poasible reco-

very (Maxwell Ellis 1977).

B, CHRONIC INFLAMMATIONS JF THE LARYNX =

a., Chronic nobspesific

1. Chronic larxn\shitis of childhood :

Aetiology : A raucous voige occasionally develcps in
children usually between the ages of five and ten (Maxwell.
Ellis 1971).




-125-

Tnfection and vocal abuse are the chief faotors, and of
the former the acute specific fevers are the most impor-
tant. Severe laryngitis with mucosal erosion and some-
times ulceration very occasionally complicates measles,
apd similar condition may occur in scarlet fever, the
enteric fevers, influenza, penumounia and diphtheria.

This laryngitis usually resolves, but persistence may

be induced by other abnormalities such as mouth breathing,
sinusitis and infected tonsils (Maxwell Ellis 1971).

Many children seem tincapable of speech or
conversation or enjoyment in general except at the tops
of their voices, particularly in city life where the
level of background noise is high. Other children sign
in choirs in @ n unnatural range. Benign growths, part-
icularly papillomas, sometimes occur in children and
provoke undue effort in an endeavour to prcduce a clear
voice. All these types of vocal abuse may induce chronio

changes in the larynx.

Finally, a conditicn of hereditary hoarseness is
known in which the vocal cords may seem normal on inspec-
tion, although atrophy and scarring have beth been recordeds

( Maxwell Ellis 1971).
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Pathology : The pathology is exactly as in chronie laryngi-
tis in adults. Depending upon the severity of the condition
abd  its duration, pathclogic changes may involve conly the
superficial layers of the mucous membrane, or they may extend
into t he deeper structures.

Patchy or diffuse hypermis of the mucous me mbrane covering
the vocal cords im generally marked.

Various degrees of oedema and fibrosis.

Myositis occurs in the intrinsic muscles.

The production of excessive thick, tenacious mucus and
adherent crusts.

Diffuse polypoid thickening may be found in more advanced
cases.

The hyperaemic and oedematous stage often passes to a
granular hypertrophic one rarely to an atrophic one.

( Robert E. Ryan et al. 1970).

Syuptoms and Physical Signs :

Hoarseness is the only symptom and the voice has
an unpleasant harsh and raucous timbge which is constant.
Examination of the larynx with a mirror is ofteh pessible,

with patience and persuasion, but when the child is
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unco-operative direct laryngoscopy must be performed with
or without an anaesthetic, depending on the technique

used in the particular clinic, Garel (1921) has described

the following three distianct laryngeal changes :
Pirst , nodules are symmetrically placed on the cords

identical with the condition of vocal nodules in adults.

Secondly , the whole anterior two-thirds of each vocal
cord is slightly hyperaemic and uniformly swollen and
rounded into a semi-elliptical shape with the convexity
along the free margin so that on apposition a small space

remains between the vocal processes.

Thirdly , the portion of the cord adjacent to the free
margin atrophies and a line or groove of dermapocation
ruoning the whole, or almost the whole, length of one

or o6ther cord, or both, appears .

( Garel ) gave the names laryngite a type nodulaire,
laryngite a grains d'orge and laryngite a sillons atrophi-
quas to these respective appearances, and in addition,
maintained that the lastnamed occurs only in children,
and if seen in an adult is pathonomonic of such affection

in childhood. It is due to atrophy of the thryoarytenoid
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muscle and is usuvally a late change seen in older children.
This atrophy may extend to the interarytenoid muscles
(Maxwell Ellis 1971).

Diagnogis_: Tuberculous laryogitis is rare in children,

as is nowadays hereditary syphilis . For practical pur-
poses it remains only to differentiate the condition from
¢ beunign growth , readily achieved by an examination of

the laryox which will also disclose the type of laryngitis
present .
2. CHRONIC SPESIFIC DISEASES :

SYPHILITIC LARYNGITIS :

B. Chronic Spesific Diceases :
Congenital gyphilis, rarely affects the laryox :

1. Early form : occurs in the first few months of life,
Perichondritis is the main lesion. Acute laryngeal
obstruction may be caused by the resulting oedemd
other luetic lesions are usually present.

2. Late Form : occurs between the ages of 2«10 y .
Mucosal hyperplasia with granulations is the commonest
lesion. Ulceration and necrosis follows. The epig-
lottis is the commonest site and may be completely,

eroded. The cords may be extensively ulcerated.
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Stenosis may follow . Hoeorseness in a child must lead to

suspicion of a leutic infeetion. Stridor may occur. Other

stigmata may or may not be bresent and the W.R, may be

negative or only weakly positive in a few cases ( J.C.

Ballantyne et al, 1978),

3

CHRONIC TUBERCULUSIS JF THE LARYNX (LARYNGEAL PHTHISIS)

dotiology : Secondary to pulmonary lesion. Mogt infeo~
tions are sputogenic, a few are haematoéehéus? This

is rare in children.

Pathology : The tubercle bacillus infeot the pesterior
third of the laryngesl mucosa -- Myositis with weakness,
then submucosal small round-ceil infiltration. Surface
nodules esppear which caseate and ulcerate forming granu-
lation tissue + psuedo-oedem& in the epiglottis, arye-
piglottic folds, arytenoids and ventricular bands.
Lesions are asymmetrical. iLater on perichondritis and

cartilage necrosis with true oedema occuras,

Clincial Picture : 1. Weakhess of voice 2. Hearseness

3. Cough 4., Pain on Swallowing 5. Referred otalgia
6. Dyspnea 7. ILocalized tenderness.

Laryngoscopic appgarences:

1. Slight impairment of adduction early sign due to
nyositis,
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2. Marked injection of one vocal cord.

3., Ulceration of the edge of the cord ( mouse-nibbled
appearance ).

4. Granulations of the interarytenoid region.

5. JOedema of the mucosa of the ventricle.

6. DPseudo-oedema of the epiglottis and arytenoids.

7. Subglottic infiltration.

8. Tuberculoma’

9. Perichondriéis and cartilage necrosis.

10. Vocal cord paralysis.

Diagnosis_: Chest X-ray, Sputum examination and Biopsy .
( J.C. Ballantyne 1978).

s et e e e e e
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ITI. TUMOURS OF THE TIARYNX :

A.
1.

Benign Tumours

Laryngesl papillomate ape the most common tumours

of the larynx in childhood. Histologically, the
tumour is similar to the single papilloma found

in adults, but the characteristic in childhood

is the multiplicity of the growths and their
rapid recurrence after removal . They are not
uncommon in infancy, and are presumed 4o be con-
genital . More commonly the growths cause symptoms
about the age of 2 years, and occasionally no
features are found until the child is aged 6

or 7 years( J.F. Birrell 1960).

detiology : The setiology of these tumours is unknown

but many theories have been proposed

a.

Congenital : ( Gerhardt) states that 20 percent
of the juvenile type of tumours are congenital in
origin.

Trauma : ( D'Aunoy and Zoeller) suggested
that tracheal papillomata may be produged by the
chronic irritation of a tracheostomy tube. There

Was no evidence that this was operative in any of
our cases.
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Cbronic Irritation and Inflammation : In 28 such

cases treatdd by ( Jackson and Jackson) there was a
history cf inhalation of poisonous gases. The hig=-
tology of laryngeal papillomata is similar to that of
plantar warts, and these lesions are thought to

follow chronic irritation.

Tumours due to chronic irritation and inflammation
are common in the larynx, but there was no ¢ linical or
histological evidence of these factors in any eof our

cases .

Hormonal Factors : These appear to play some part
in t he aetiology of the juvenile type of laryugeal
papilloma becsause
(a) There is an active phase of growth during child-

hood which has been called the " Juvenile phase"
by ( Broyles). At puberty these tumours usually

either regress or embter an inactive phase .

(b) The success of hormonal therapy as claimed by
(Broyles).

(e) 4 case, recorded by ( Holinger), of a woman who
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had suffered from multiple pepillomata which regressed

with each pregnancy and recurred with the onset of men-
struation,

The Virus Theory : Many laryngologists believe that

multiple juvenile papillomata are caused by a virusg

infection. The supporting evidence includes :

(a) Innoculation experiments of ( Ullmann 1923) .
Ullmenn claimed to have produced cutaneous
papillomata in human volunteers, and genital
papillomata in dogs, by innocculating them with
" cell free filtrate " from the multiple larya-
geal papillomata of children. Innoculation with
filtrates from an adult papilloma failed to produce

any lesion.

(b) ( Hajck) reports that the mother of small body
with multiple laryngeal papillomata suffered
herself from genital papillomata. It was
suggested that the boy became infected with the

virus during parturition.

(¢) The resemblance to the common wart., The viral
cause of these lesions has been conclusively proved

by ( Lyell and Mlles).
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(d) Virsl inclusion bodies . ( Ullmann) calims to have
identified viral inclusion bodies in the nuclei of
papilloma cells. ( Willis) stated that these " viral
inclusion bedies " in tumour cells are only abnormal
cell products.

The abscence of viral inclusion bodies, in papillomata

does not preclude a viral cause, because( Lysll and

Miles) were ounly able to identify inclusion bodies

in 40 percent, of wards, and these lesions are

undoubtedly of viral origin. { D.J. Brain 1956).
Pathology :

Grossly the tumours are glistening, elevated, mulberry-
like nodular masses which vary in color from a whitish pink
to red. They may occur anywhere in the larynx, but ochiefly
on the true and false cords and in the anterior commissure.
Frequently they extend subglottically and occasionally iamto
the trachea and bronchi or upwards on the epiglottis,
pharyngealwall , tonsil and soft palate. They vary in
size from small nodules to sessile placques or large nodular
masses the size of a cherry. The tumours are usually
friable and bleed easily with slight traums, a quality

which makes difficult complete removal by a single operation.
( P,H. Holinger et al. 1950).
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Microscopically the papilloma tissues are sessile or
papillary structures composed of a vascular connective
tissue core covered by stratified squamous epithelium in
many layers. There are usually secondary and even tertiary
stalks of vascular fibrous tissue covered by the epithelium.
Cells in mitosis are frequent, indicating growth activity,
but the cells are well differentiated, mature epithelial
¢ells. The growths have no tendency to invade the stroma
or submucosa. No histologic difference is recognized
between the papilloma of adults and those inm children.

But a distinot clinical differeuce seems to be present.
The papillomata in adult seem to be more friable, leaving
8 cleaner surface on forceps removal, wherecas in children
the tumours appear to be more deep seated and have a tougher
consistency. (Paul. H. Holinger; Kenneth C. Johnston and
George C. Anison 1950.).
Spread :
The spread of k ryngeal papillomata has bsen attributed

to
(1) Contact This could occur on the true and false cords.

(2) Aspiration ;
a. Viable papilloma cells. This is supported by
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(Hitz and Gesterlin) who demomstrated histologically
an intrabronchial plug of papiloma cells,( Willis)
has shown, however, that the lung provides poor soil
for the establishment of tumour emboli

b. Viral particles, some writers consider that this is most
likely to occur during biopsy or removal of the laryn-

geal lesions.

(3) Multicentrio Urigin ( D.J. Brain 1956)
Clinical Features : In the infant the firet symptom is

stridor which may be allied to a hoarse cry. The older
child usually presents with changes of respiration and
phonation. Chaunges of phonation usually ooocur f irst, with
a change in the character of the voice followed by
progressive hoarseness or huskiness, and finally

aphonia., Respiratory changes are those of croupy

cough, stridor, dyspnea, cyanosis and ultimately ag-
phyxia . Compensatory phenomena to aid the patient

Wwith a slowly obstructing airway may oc cagionally be
observed. A change in permonality in children is not
infrequent as slow-moving, read rather than play, and
remain alons as much as possible. They begin to actively
use the accessory muscles of respiration, and indrawing
of the supra-and iunfra-sternal notches becomes pronounced

( Paul H. Holinger et al. 1950).
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Clinical Course : These tumours pass through an active

"juvenile phase " . Early recurrence followed the removal
of these lesions when performed before puberty was reached.
Spontaneous regression did not occur in any of our cases
after puberty, but they appeared to enter an inastive phase,
which enabled treatment to be effected with much less

risk of recurrence.

The cause of this regression with puberty is unknown,
but theories iholude :

(1) An inoreasing imnunity to a viral infection. This
theory is in direct conflict with the experimental
results of Ullmann, who found that the suceessive
incubation periods diminished, when human volunteers

Were repeatedly iunnoculated with viral filtratds.
(2) Hormonal faotors.

(3) The locatioh of the tumour and its mobility, resulting
in the repeated injury to the delicate blood vessels
which supply it( Scheotter).

(4) ( Hopp) has shown that the infantile cords are covered
by cubical epithelium, which later differentiates into
the stratified squamous type . This form of epithelium
is more resistant to iafection, and this is probably
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a contributiug factor to the frequent regression of the

disease at puberty. ( D.J. Brain 1956).

Malignant Change :

All types of laryngeal papillomata are more liable to
malignant change than is norgal epithelial tisgue. Thig
change is much less frequent in the nultiple juvenile
type of lesion ( ILe Jeune, McCart, Stout,).No. sharp dis-
tinction can be made between benign and malignant papi-
llary growths of the larynx, This accounts for the widely
differing incidence of walignant change in laryngeal,.
papillomata, recorded by different authors( Holinger,
Johnston and Anison o percent, Jackson and Jackson 3 percent,.
Putney 5 percent. Cunning 13 percent). It ig impossible
to be sure from a single biopsy specimen whether or not
actual invasive anaplastic changes have not occurred in

an adjacent part of t he lesion ( D.J. Brain 1956).

Diagnosis_: By Laryngoscopy that ghows the pale , wart-
like masses arising from any part of the laryngeal vestibule,
the glottis, or the subglottis, Occasionally the growth
may be confined to the anterior commissure or ts the subglo-

ttic region immediately below this. Large masses of the
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tumour are easily identified, but in infants the earliest
evidence of the growth may appear like a drop of clear
water on the surface of a vocal cord, and may be extremely

difficult to recognize. ( J.F. Biprell 196G).

Papillomata may be mistaken for the someWhat similar
formations of phthisis laryngea, but their anterior inser-
tion, along with the absence of any clinical svidence of
tubercle elsewhere, will serve to distinguish them from
the latter variety. The absence of any me rked alteration
of the adjoining mucosa should also be ncted and, where
passible, a portion of the growth should be removed for
histopathological examination ( John P. Stewart 1961).
Prognosis _: Papillomata are chiefly dangerous in regard
to t he dyspnoea which they cause. They t end to recur
after removal , but sometimes disappear spontaneously
about puberty. ( J.P, Stewart 1961). Death may ocour
from asphyxia due to obstruction of the larynx or blockage

of the tracheostomy tube by tracheal papillomatosis, or

following a tracheostomy in an infant. ( J.J. Birrell 1960).



IT. HEMANGIOMAS :

Hemangiomas in children oceur subglotbically
are sesslile, & may beassociated with Sutaneous hemangiomas.
The lesion is ugually unilateral, compressible, and of
red or dark blue colop, These lesions usually menifest
symptoms of fluctuating airway obstruction by six
months of age. Biopsy is contraindicated becauze of
hemorrhage. Diagnosis is made on the history and endos-

copic findings,

ITI. Adenoma :

These are rare lesions. They arise from the mucous
glands, and therefore the most common of origin is usually
the false cords or the ventricle » Because the tumour
formation lacks duets, adenomas become cystic and
Pedunculated, If oncocytes are present histologically,
Yhe tumour is termed oxyphilic adenoma or ( oncooytic

oyst adenoma) ( J.H. Ugura, 1973).



Iv,

141~

FIBRUMA
Fibromas are small pedunculated lesions
which usually arise from the true vocal cords,

Hearseness is the only symptom.

Fibroma is the next to (Papillomata ) most

common benign tumour in childhood., Tt mey ooocur

singly , but more frequently a small nodule is found
at the junction aef the anterior and middle thirds of

each cord. These are known as( Sereamer's nodes) beg~-

ause they are thought to be due to vocal abuss, The

valy symptom is hoarseness. If the nodes are small,
they may be left alone, and will disappear in time,

if the child can be rersuaded to rest the voige.
Should they enlarge they may be removed at direct
laryagoscopy with sharp cut-ended forceps( J,F.

Birrell 1960),
Laryogoscopic pemoval is adequate and recurrence is

rare ( J.H, jgurs 1973),
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CHONDROMAS

A chondroma is a slow-growing lesion . It is
¢omposed mainly of hyaline cartilage and affects
males more often than females in a ratio of 10:1 .
Chondromas may arise from the internal or external
&spect of the laryngeal cartilage, the most frequent
site of origin is the internal aspect of the posterior
plate of t he ¢ricoid, followed by thyroid, arytenoid,
and epiglottis. Though it may present supraglottically,
subglottic involvement ia more frequent ( Joseph H.
Ogura 1973),

The symptoms are insidious because of the slow
growth. Hoarseness, dyspunea, and dysphagia, Hoarseness
is related to the restriction of cord mobility by the

expanding mass,

Indirect laryngeal examination indicates a smooth
firm, round or nodular, fixed tumour covered by normal
mucosa. Pallor of the overlying mucosa may be present.
Palpation of t he tumour at direct laryngoscopy confirms
the firmness of the mass. Chondromas of the thyroid,

cricoid, or tracheal cartilages may present as & hard
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Weck mass attached to the thyroid, cricoid op tracheal
¢artilages, Biopsy may be difficult to obtain because
of the firmness of the lesion, The mucosa, should be

removed prior to biopsy of the underlying lesion ( Hugh

F. Biller 1973) .

Soft tissue films, laminograms, and laryngograms will
delineate the extent and site of origin of the lesion. The
ma jority of patients exhibit evidence of calacification
oh X-ray, The diagnosis can be Suspected in every cage

( J.H, Ogura 1973),

VI. NEUROFIBROMA :
Neurofibromas of the larynx are solitary tumours, but
may be associated with generalized neurofibromatosis( von
Recklinghausen's disease) (Mary chang-L0 1977) . The
incidence favours females 2:1 and the tumour may ocour
in any age group. The site of origin is from the neuro-
lemma( Sheath of Schwann) and not from the axis cylindep,
They arise most commonly from the aryepiglottic (4E) fold4,
but can arise from the true and false cord. Symptoms are
hoarseness and dyspnea, When these tumors reach great size

and involve the posterior arytenoid area, dysphagia may be
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the only preseating complaint ( J.H. dgura 1973),

Indirect laryngoscopy indicates a rounded, sdlid
encapsulated tumour with intact overlying mucosa, Biopsy
¢an be performed without difficulty. ( Joseph H. Ggura, and

Hugh F. Biller, (1973),

B. MALIGNANT TUMJURS OF THE LARYNY =

1. CARCINIMA :
95% of all malignant neoplasms of the larynx are
squamous cell carcinoma histologically; sarcoma,
adenocarcinoma and metastatic neoplaswus comprise

the remaining 5%.

Laryngeal carcinoma remains localized for a
long period af time due to paucity of lymphatics
at the true cord level and the resigfance of
tumour invasion by the perichondrium.

Squamous cell carcinoma affects males more
than females (9:1) with the greatest frequenty
in the age group of 5J to 70 years, but it is
very rare in ghildren.

Cancer larynx is either glottic, supraglottic,

iofra glottic or tramsglottic ( J.H. Ogura 1973).



-145-

Syuptoms and Signs :

1. Hoarseness of the voice . 2. Airway obstruction
due to occlusion of the alrway by the mass or by vocal
cord fixation, 3. Sore throat 4. Dysphagia.
5. Reffered pain to the ear of short duration and sharp
in quality ( H.F. Biller 1973)

Diagnosis :

- Indirect or Direct laryngoscopy.
~ Palpation of vallecula and basge of tongue

-~ Laryngo grams and Biopsy.

2. SARCOMA :

Neoplasms of the larynx are certainly not uncommon,
but ( Fibrosarcoma) is only infrequently seen im any large
tumour clinic . Serious neoplasme of the larynx in children
are rare ( Daniel Miller 1950).

Cancer has bedome the second ranking cause of
death from diseases in children between one and 14 years
of age.

(Jackson and Jackson 1941) reported one death from cancer

of the laryux in a body under four years.
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( Rigby and Holinger 1943) » described a cago of fibrosar-

coma of the larynx in an infant éged 17 days,

The infant died soon after 8 tracheotomy, The diagnosig
of fibrosarcoma was not @ade until autopsy,

Fibrosarcoma is mainly of neurogenic origin, composed
of fiverforming 2.T. ¢ells and is considered highly
malignant with high mortality rate, Lymph node metastasis
is highly rare.

IV. FOREIN BUDIES AND TRAUMA OF TARYNX
A. FPOREIGN BUDIES IN THE ESUPHAGUS GR RESPIRATORY

TRACT :

Iotroduction : Geographically and structurally
the larynx is the most logical place for an
obstruction of the airway. Located at t he end

of the combined respiratory and alimentary chanopel,
the larynx is exposed to all foreign bodies enter-
ing the nose, mouth, or throat. It construction

as the narrowest portion of the respiratory tract
predisposes it to any blockage, and the presence
of the loose areolar tissue promotes rapid obstruc—
tion of the soft tissues by edeme ( Robert B, Ryan
1970).
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The natural tendency in youung children 1is to carry auny
portable objeot to the mouth, while older children are
continually experiementing on the feel of different objects
with their teeth, In children, probably, the protective
reflex actiom is not so efficient ag in the adult, and
objects held in the mouth slip into the oesophagus much
more easily, or are inhaled into the air-passages( John

P. Stewart , R.B, Iumsden 1961).

Etiology : The propensity for small children to put
Whatever comes into their grasp into their mouths is well
known. To this may be added their tendency to imitate
adults, The mother who holds an open safety pin in her
mouth while she diapers her child should oot be at all
surpirised when the infant puts an open safety pin in

his own wmouth at the first available opportunity.

Foreign body ingestion may be encouraged by failure of
the patient's protective mechanisms in several ways.
Diminution of rerception and reflex action in an epileptic
seizure, deep sleep , or unconsciousness is also a contri-

buting cause,

Carelessness may contribute to foreign body ingestion

in many ways: improper preparation of food, hasty eating
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and drinking, peruitting children to play while eating,
talking with food in the mouth, giving foed such as
peanuts, to children who do not have the proper molar
teeth to chew them, improper supervision of small children
prlaying in the vicinity of infants. Yn & number of occasg-—
ions small children have been seen to deliberately feed

an object they knew to be dangerous( such ag a safety pin ),

to an infant sibling. Such primitive solutions to the
problem of sibling rivalry can be elimlnated only by

careful supervision. ( Gabriel F. Tucker, 1973),

Symptoms : Initial coantact of the foreign cbject with
the respiratory mucosa, classically produces, cheoking
gagging , coughing and wheezing, depending on the exact
location ( Jackson and Jackson 1959). As the stimulated
mucosa accommodates to the présence of the foreign object,
8 symptomless interval often follows such manifestatious.
If the initial reaction caused either the expulsion of

the offending foreign object or its passage into the
lower gastrointestinal tract, the episode uay be quickly
forgotten by the patient without further sequelae. The

initial symptomatology may have been uarecoghized orp
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forgotten if the foreign objectis retained. The occurrence
of late symptoms depends on patient reaction to the foreign

object. This m8y have occurred in a variety of ways depend-

iog oh whether the object ingested cause chemical or
mechanical irritation or interfered with physiological
functions such as the passage of air or food, Persistent
pain is not common in the esophagus or tracheobronchial
tree, Intermittent pain in association with attempts to
swallow in the presence of an esophageal foreign body

is , of course, not unusual., ( Gabriel 7, Tucker, 1973),

Laryngeal Foreign Body :

Foreign bodies lodging in the laryox which ape comp-
letely obstructive usvually cause sudden death, Ubjects
which are only partially obstructive and thus compatible
with life hay cause hoarseness, ¢roupy cough, aphonia,
odynophagia, hemoptysis,wheezing and varying degrees
of dyspnea. These symptoms may be due to the foreign body
itself still lodged in the larynx or to a foreign body
Which has migrated to the trachea and left a residual
laryugeal reaction. Such symptoms may also be caused by

laryogeal reaction to digitél or instrumentsl attempts at
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removal. If the foreign body is in fact lodged in the
esophagus, there may still be sufficient periescphageal
reaction and obstruction to cause secretions to overflow
through the larynx and cause the outlined symptoms as
secondary manifestations of the presence of a foreign
body. When large or odd shaped foreign bodies find
lodgement behind the larynx, they may exert sufficient
pressure on the soft and yeilding cartilaginous structures
of the infant's larynx as to cause severe stridor ( John
Piteh Landon, 1953) foreign body in the larynx and the
trachea had partially shut off the exchange for a long
time, resulting in hypoxia, yet still wmaintaining life,
and finally causing acute pulmonary edema, which had
almost cleared after removal of the foreign body and
positive pressure breathing through a face mask., However,
the long duration of the foreign body and obstruetion
had apparently caused cerebral or neurologifal changes
which resulted in a secondary reflex episode of acute
massive pulmonary edema. ( H.N. Bhatnagar 1974),

F.B. of the Pharynx :

Lees common in the pharynx than in the oesophagus.

Smooth rounded objects are usually held up at, or just
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below , the cericopharyngeal sphincter. These are consi-
dered with oesophageal foreign bodies.

Sharp and Irregular Foregin bodies of the pharynx :

may be arrested in the tonsils, fauces, base of the
tongue, valleculas or pyriform fossae., Small fish bones
and toothbrush bristles are the commonest and are usually
impacted in the tonsil. They can usually be removed
rerorally by forceps, but direct endoscopy underp general
apeshtesia 1is preferable for foreign bodies in the
pyriforn fossae or valleculae ( John 5. Ballantye et al.
1978) . It is important to remove F.B. of Pharynx as

an acute inflammation of the pharynx may be caused. If
the wall of the pheryox is perfecrated surgical emphysema
may result, still worse, cellulitis of the neck a nd
mediastinitis or a parapharyngeal abscess which way
cause haemorrhage from the grest vessels, Endoscopyre~
moval for F.B, in 1aryngopharynx; but F.B. above the
Postcricoid portion w3y sometimes be removed by kac-
kenzie's angular laryngeal forceps guided by a wirror

(R.M. Handfield - Jones and Sir Arthur E. Porritt 1957),
Tracheal Foreign Body : Pathogunomonic are

(1) audible slap, (2) palpatory thud, and (3) asthmatoid

Wheeze. Diagnosis is by radiographic examination,
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auscultation, palpation, and bronchoscopy. The a dible
slap is best heard at the open mouth during coughe The
asthmatoid wheeze is best heard with the ear at the
patient's open mouth., This is especially sigunificant
if there is a history of initial choking, gagging, and
wheezing( G.F. Tucker 1973).

Esophageal Foreigh Body : There is often a history of

initial ohoking and gagging. However, even without these
there may be a subjective feeling of " something " foreign
in the throat., This is occasionally constant, but is
more often present on the sct of swallowing. Ascociated
muscle spasm or incipient perfcration may give rise to )
substernal or epigastric pain that sometimes extends

to the back. Flat objects such as coins, when lodged just
behind the coricoid or in the narrow space between the
trachee and the cervical spine at the thoracic inlet,

most often lie in the coronal plane. Disc-ghaped objects
are most often found Jjust below the cricopharyogeus 4in the
cervical esophagus. This is thought to be the increased
retention by the circular fibers of the true esophagus

once the coin has dropped below the slot-shaped lumen
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of the cricopharyngeus at its point of attachement to

the cricoid cartilage .( G.F. Tucker, 1973),

Radiologicaids : current radiologic techniques assig

in the establishment of the diagnosis and removal of
foreign bodies so incomplete studies may lead to errors
in diagnosis, Also inspiration~expiration films and
fluoroscopy for radiolucent foreign bodies help in diag-
nosis , Newer Fluoroscopic-tenhniquies with television-
type monitoring may add a third dimensien of perspective
to the endoscopic image. ( @,F. Tucker, 1973),

Neck : The lateral 8oft tissue film of the neck is one

of the most useful single filws available to the endoscope
ist. Even without supplemeuntary contrast material, the
caliber of the airway is often readily eppreciated,
Holinger (1962) y has suggested apn endoseopic lateral
film,

Chest_: In addition to the posteroanterior, anteroposter-
ior, and lateral films of the chest normally taken dup-
ing inspiration similar films taken at the end of expira-
tion are often most helpful. Such studies are especially
useful to delineate obstructive emphysema since the trae.

Priog of air behind the foreign object and the failure
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of the trapped air to empty on expiration will be most
apparent on this type of film. By fluoroscopy the
entire respiratory cycle can be continuously observed

during chest motion ( G.F. Tucker 1973).

Contrast Study : Contrast materials such as barium should

be used with great caution and only after plain films
have been found to be inadequate to wmeet the spesific
problem. An object such as a chicken or pork bone may

be apparent in the lateral soft tissue film of the neck.
Administration of contrast material in such a situation
norwally teuds to delay the performance of the endoscopic

procedure until such material has passed beyond the

stomach. Contrast material retaiped above an obstruc-
tive foreign body not only would complicate the attempt
at the removal of the foreign object but might also be
aspirated into the respiratory tract. Bronchography

has occasionally been useful to demonstrate the relation
of & given foreign object to the bronchial tree or even
to localize an otherwise radiolucent plastic foreign

object( Gabriel F. Tucker, 1973) .
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Prognosis : The prognosis varies with the size of the
foreign object and the degree of the obstruction.

Endoscopy for Foreign Body : Ingested foreign bodies

should be regarded as true emergencies only when the
airway is emberrassed or there is imminent of per-
foration of if it is felt that the foreign body may
readily migrate to a more dangerous positicn . A minimal
morbidity and mortality will depend on an adequste pre-
paration of the patient, the instrumentarium and the
eundoscopic team before starting the procedure, If two
hours are spent in such preparation, the safe endoscopic
removal of the foreign body may take only two minute.

(Holinger 1962).

4n unsuccessful attempt-for Whatever reason -may
well imply that repeated instrumentation should not be
undertaken for another several days. During which ster-
oid-antibiotic coverage are given to lessen not caly
laryngeal reaction but also bronchial reaction at the

site of lodgement of the foreign object.

Ouly in the most desperate emergency should removal

of a foreign object be atteupted at the scens of ingestion.
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As pointed out previously, ill advised attempts at first
aid may precipitate a fatal respiratory obstruction.
Most community hospital emergency rooms are equipped

to provide basig X-rays and such lifesaving procedures
as tracheotomy, however, few are staffed around the
clock with persongel sufficiently experienced to handle

more than the most urgeat problems.

(Holinger, 1962 ; Tucker, 1968 ; Adriani, 1969 ; Fearon
1970). Said that the endoscopic team should be capable of
working safely with awake patient whenever general ancg-
thesia would increase the risk of the procedure, This
1s especially true in those situations in which the
Bnesthesiologist and the endoscopist must share a pes-
piratory tract which is not functioning optimally, the
induction of anesthesia should be begun in the endoscopic
operating room after the endoscopic team 1is fully pre-
pared to proceed. This -ig required since the induction of
anesthesia may precipitate coughing, retching and so forth,
which may in turn cause the foreign object to shift into
an obstruoctive position and thus require the immediate
availability of the endoscopic team to preserve the patient's

airway.
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A foreign body in the esophagus, t he following points
should be considdred : The orotracheal tube must not
enter the esophagus during intubation if the foreign body
is in the cervical esophagus. A b&sogastric tube ig
contraindicated in the presence of an esophageal foreign
body. With endotracheal intubation the ansesthesiologist
Squeez the inflatable bag oreating an endothoracic
pressure whioh ig greater than atmospheric pressure to
collapse the esophagus around the foreign object whigh
may d {isplace the Posterior tracheal wall anteriorly and

thus make intubation difficult. ( Gabriel. F. Tucker
1973).
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B. TRAUMA (F THE LARYNX i

Causes : T. Mechanical :

l.External :

8., Auto accidents,

b. Other blunt neck injuries, neock.
¢. Complicaticn of tracheostomy.

d. Cricothyrotomy.

2. Internal :
8. Endoscopic procedures.
b. Endotracheal imtubation.

¢. Indwelling nasogastric tubes.

II. Burns of Larynx :

1. Thermal burns :
a. Ingestion of hot food or liguid.,
b. Inhalation of hot air or gas.

2. Chemical :
a8, Lye ( NalH, KUH ) b. Ammonia.
0. Sodium hypochlorite ( Zlorox),
d.  Orthophenylphenol ( ILysol) .

III. Irradiation Injury :

IV. Autogenous Trauma ( Voice abuse ) ( Je«J.Ballenger
19€69).
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IYPES OF TRAUMA JF THE LARYNX : 1. Mechanical .

Aetiologx ¢ The cause is often related to the age of the
patient. 1In gmall children, internal injury is most
frequent, Iatrogenic injuries caused by traumatic or
prolonged tracheal intubation are the most freqguent causes,
Agpiration of sharp foreign bodies or corrosives are other ‘
common causes of internal injury. Any game involving conta;
¢t, swinging of bats, sticks etc., may cause injury to the
larynx., In older children and adolescents, e¢ollision with
& steretched wire or cable is frequent. The patient may
have been riding a ninibike, motorcycle or bicycle, or
water skiing and run into the cable or other object., The
forfe in this instance, may completely separate the la rynx
and trachea, but it usually throws the patient backward

be fore dislocating the cervical spine. ( Jorry W. Tempe=
ler 1976).

Acute Larynpgeal Injury : The structure and location of

the larynx are such that injury to the organ is followed

by the development of lesions producing distinctive gigns
aond symptoms. The mucosal lining of the larynx and pharynx
is easily torn by traumatic forces and this may be followed
by the rapid appearance of subcutaneous emphysema. Also

the dehiscenoce of the mucosal barrier permitsg contamination



of the deep tissues of the neck followed by t he develop-
ment of cellulitis, abscess and, perhaps, fistuloys

tracts. ( J.J. Bellenger 1969)

Fractures and dislocations of the laryngeal cartilages
and joints of g wide variety occur and they tend to be
more severe with the less resilient, calcifieq cartilages
of oldep individuals. Perichondrial injury is often asso-
ciated with andlead to subperichondrial bematoma and
devascularization and necrosis of hyaline Ccartilsge., If
the area contaminated by connection with the la ryngeal
lumen perichondritis ang chondritis may follow . (7.7,
Ballenger 1969).

Healing or laryngeal injuries is by granulation and
eveutual fibrosig. Since the wounds are usually secondarily
infected epithelization is often delayed with the result
that excessive granulation and fibrous tissue are laid
down. Cicatrization is followed by deformity and congi-
darable permanent alteration in laryngeal function and
patency may develop secondanto relatively minor injuries,

( 3.7, Ballenger 1969),
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Larzugeal Trauma due to prolonged endot racheal intubation

Due to the following factors :

1. Period of intubation : The longer the tube ig in posi-
tion the mope likely the tissue damage results., ( Doonelly
1969)  Said that after only 3 hours there may be loss
of epithelium, The increase in the number of cases isg
mainly due to traffic injuries and to laryngeal and
tracheal trauma caused by prolonged resuscitation and

intubation. ( U. Siirale (1974),

2. Trauma at intubation when it is done quickly ag during

¢ardiac arrest.

3. Size and shape of tube : Too large a tube more likely
to presson the laryngeal wall resulting in pressure
necrosis of the epithelium overlying the vocal process
of the arytenoid ang posterior plate of the criceid.
The ulcerated areas heals normally but infection or
continuing truma leads to granulation tissue ang
finally establishes intubation granulomas which is
treated by surgical removal done endoscopically op by

the use of oral zine sulfate. ( George I. Adamg 1978).



~162~

4. MNovement of the tube within the laryaox causing epithe-
lial danage,
5. Sustained tisgue hypoxia ( P,D.u, Ellis and J. Bennett

1977).
6. Composition of endotracheal tube Or chamical irritants

on the tube ( Donalg B, Hawkins 1977),

In 1965 ( MoDonald and Stocks) advooated the use of
prolonged endotracheal intubation for the relief of various
airway problems but resulting in ap increasse in the incidence
of acquiped subglottic stenosis ( U. Siirala 1974) »(Blair
Fearon and David Ellis 1971).

S0 the advige for the avoidance of laryngeal injuries is :

1. Prolonged in tubation is indicated in early infancy.
2. A continuing laryngologinal control ig necessary f rom
the firth day onwards

3. The following findings oblige the surgeon to remove the

tube :
= edema or ulcers of the arytenoid or interarytenoid

region,

=~ Clircumsoribed blue 8pots at the laryngeal inlet,
- the appearance of fibrous tissue in the lunen of
the coricoid cartilage ( W, Rup 1974),
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The patient must be examined every day. In most cases

a Mcintosh laryngosoope is sufficient. If therd 1ig reason
to suspect deeper damage, It ig necessary to introduce

a tracheoscope. ( W, Kup 1974) ,

Clinical Manifestationsof Acute Laryngeal Injury s

In any patient Who has sustained g possible laryngeal
injury, the following symptoms are indicative of some
derangement of laryogeal structure - ¢D) Increasing alrway
obstruction with dyspunea and stridor, (2) Dysphonia or
aphonia. (3) Cough. (4) Hemoptysis and hematemesis .

(5) Neck pain. (6) Dysphagia and odynophagia ( J.J.
Ballenger 1969).

The preceding symptoms may be accomplished by distinc~
tive clinical signs including : (1) Deformities of the
neck including alterations in contour and swelling ,
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