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Functional Anatomy

The respiratory tract is arbitrarily divided at the
cricotracheal junction into upper and lower parts. The
upper respiratory tract includes the external nares, nasal
cavity, paranasal sinuses, pharynx and larynx.

The upper airway can be divided into rigid and
collapsible portions. The external nares provide a
collapsible valve like structure at the entrance to the
respiratorytract. Cartilageand musclesallow theanimal
to actively regulate the diameter of the external nares.
The bony nasal cavity is in compaison quite rigid
however because of its structure it does provide
significant resistance to airflow. Resistance can be
increased with inflammation and swelling of the nasal
mucosa. The soft palate dividesthe pharynx into anasal
and oral compartment. The natural tendency of the
structures of the pharynx ae to collapse during
inspiration, however thisis limited by tensor muscle
contraction and attachment to the bony support of the
hyoid apparatus.

The structure and function of the larynx makes this a
potential bottleneck inthe upper airway. Thelarynx has
two valve mechanisms: the epiglottisthat can hinge over
the entrance to the larynx and can protect the lower
airway against aspiration during swallowing, and the
glottis which a more refined active valve system made
up of the vocal folds and cartilages of the larynx. It
normally widens slightly during inspiration and narrows
during expiration. The vocal folds act asdouble doors
preventing aspiration of noxiousmaterial. Dogs possess
large laryngeal ventricles. Each is composed of two
parts, a depression lying lateral to the vocal fold and a
sacculelying lateral tothe vestibular fold. Thelining of

the saccule contains glands that bathe the fdds to
prevent desiccation. Theventricular depression provides
aspace containing air in which the foldscan vibrate and
produce noise. Cats do not have laryngeal ventricles.
Any structural change in the larynx such as laryngeal
paralysis will cause inadequate vertilation, espedally
during hyperpnoea and will cause abnormal respiratory
noise due to increased airflow resistance.

Pathophysiology of Upper Airway
Disease

Flow is opposed by the frictional resistance between air
molecules and thewall of the air passages. During quiet
breathing 50% of the total pumonary resistanceisfrom
the nasal passageways, 20% from the trachea and 30%
fromthe bronchi and bronchioles. Thereforeany change
in upper airway structureswhich modify the conduction
of air will increase pulmonary resistance. Cinically this
means that conditions that result in airway collapse or
obstruction increase total pulmonary resistance and
affect upper respiratory flow dynamics.

Airway obstruction caused by inflammation, masses,
foreign bodies, collapse of supporting structures
interferes with the flow of air, reduces airway diameter
and consequently increases airway resistance.

Airway resistance can be calculated from:

Resistance = 8nL/radius’
where n = gas viscosity and L = length of the tube

This equation points out the critical importance of
changesin airway diameter ieif the radiusis halved the
resistance increases by 16!



The tendency of the collapsible portions of the
extrathoracicairway (nares, pharynx, larynx) to collapse
on inspiration is normally opposed by contraction of
variousabductor muscles. If thesemusclesare paralysed
clinical signs are obvious. Conditions which are
characterised by dynamic airway collapsearetypified by
brach] ycephalic airway syndrome.

In the brachycephalic breed there is increased airway
resistance due to the stenotic nares, overlong and
thickened soft palae and excessive tissue folds in the
throat and possibly hypoplastic trachea. Due to the
reduced airway diameter there is increased airway
resistance causing the dog to generate large pressure
changes to move air. This exaggerated reduction in
pressuretendsto draw the soft palate into the glottisand
over time can lead to eversion of the saccules and
laryngeal collapse. The upper airway presents fewer
problemsduring exhalaion. Pressurewithin the airway
is greater than amospheric pressure and tends to dilate
the airway.

Effect of Increased
Resistanceonthe Patient

Pulmonary

Airway resistance has to be overcome during both
inspiration and expiration. Increased airway resistance
results in increased energy expenditure. In cases of
severe obstruction this can result in fatigue and
exhaustion of the patient. These clinical signs are often
exascerbated with increasesin ambient temperature with
hyperthermia a common complication. —

Common Upper Airway Diseases
& Their Surgical Management

Brachycephalic Airway Syndrome

This is a term used to describe the upper airway
obstructive disorders that occur in the brachycephalic
breeds of dog. This condition includes:

* Stenotic nares

* Overlong soft palate

* Hypoplastic trachea

* Redundant pharyngeal mucosa

As aresult of chronic airway obstruction there can be
secondary changes including:

* Everted laryngeal saccules
* Laryngeal collapse
Clinical Signs

These can range from mild stridor and noise during
breathing to profound obstruction with dyspnoea,
cyanosisand collapse. Clinical signs maybe present at
rest but are often exacerbated by exercise orincrease in
ambient temperature when the animal needs to move
more air throughthe respiratory system.

Common breeds affected by this disorder include the
English Bulldog, Boston Terrier, Peke, ShihTzu, Lhasa
Apso, Pug and King Charles Cavalier Spaniel.
Brachycephalic cats, such as the Persian, can also be
affected.

Pre-surgical Evaluation of theBrachycephalicPatient
A thorough physical evaluation of thepatientisessential
to rule out cardiovascular and neurologic causes when
presented with a history of respiratory problems,
exercise intolerance or collapse. Radiographs of the
trachea should be taken to look for hypoplastic trachea
for which there is no surgical treatment but which will
affect the prognosis. The cardiac silhouette can also be
evaluated on thoracic radiographs. Echocardiography is
indicated to determine the significance of concurrent
cardiac disease.

Surgery

Stenotic Nar es

There should be a visible opening between the wing of
the nostril and the nasal septum during both inspiration
and expiration in the awake patient. If the opening is
very small or isbeing sucked inwards duringinspiration



a diagnosis of stenotic nares can be made. Vertica
wedge resection can be used to open the nostril. A
vertical wedge of tissueisremoved from the wing of the
nostril and alar cartilage. The wedge iswidest ventrally
and comes to a point dorsally. The width of the wedge
ventrally determines how wide the nostril will be open
postoperatively.  Bleeding is controlled by direct
pressure applied to the area. The edges of the incision
are sutured together with asimple interrupted pattern of
4-0 monofilament suturematerial. Excessivetightening
of the suture should be avoided to prevent irritation.
Haemorrhage usually stops after the sutures are tied.

Elongated Soft Palate

Normally the end of the soft palate just overlaps the tip
of the epiglottis. With an overlong soft palate the tissue
extends beyond the tip of the epiglottis often into the
rima glottis obstructing the larynx. The diagnosis is
made with the patient anaesthetized and before
intubation. Surgery isaimed at shortening the softpal ate
so that it just touches the tip of the epiglottis.
Overshortening of the soft palate resultsin food passing
into the nasopharynx when the animal swallows.

For surgery the animal is placed in sternal recumbency
and positioned with the mouth open and tongue pulled
forward. | prefer to perform this procedure with a
temporary tracheostomy to improve access to the
pharynx. The line of palae resection is marked with
absorbabl e suture material on the left and right edges of
thepalate. Another suture canbe placed on thetip of the
soft palate and gertly retracted rostrally to provide better
visualisation. | use a cut and sew technique for the
resection. An incision is made through the soft palate
along the predetermined line of resection starting at one
side and working towards the middle. The mucosa on
the nasal and oral sides of the incision line are apposed
with 4-0 absorbable non-reactive suture material. A
simple interrupted or continuous suture pattern can be
used. The length of the palate is re-evaluated after
completion of the resection.

Redundant Pharyngeal Mucosa

Thereis very little that can be done for this problem as
it is a consequence of skull shgpe in these breeds. |If
there is secondary inflammation medical therapy may
help.

Everted Laryngeal Saccules

Themucosal lining of thelaryngeal ventriclesfrequently
evertsinto therimaglottisin brachycephalic breedswith
chronic upper airway obstruction due to excessive
negative pressure during inspiration. The diagnoss is
made under general anaesthesia using laryngoscopy.
Everted saccules appear as fleshy pink tissue in the
ventral portion of the rima glottis, just rostral to the
vocal folds. Everted saccules are removed perorally
using long handled instruments. | generaly remove
them by grasping them with forceps and cutting them at
their base with metzenbaum scissors. Haemorrhage is
usually minimum. Once resectedthe vocal folds should
be easily visible.

Laryngeal Collapse

Laryngeal collapse can be the end stage change of any
chronic upper airway obstruction, including
brachycephalicairway syndrome. Collapseoccurswhen
increased negative pressure in the upper airway ove a
prolonged period causes the laryngeal cartilages to
deform and collapse inward, increasing the degree of
obstruction. In the early stages of the disease, surgical
correction of the primary upper airway obstruction may
prevent further distortionand weakening of thelaryngeal
cartilages. In the later stages of the disease the only
treatment for many of these cases is a permanent
tracheostomy. Complicating factors include animals
with hypoplastic tracheas and an abnormal mucociliary
apparatus resulting in accumuation of respiratory
secretions. Both of these fectors can make success of a
permanent tracheostomy more guarded.



Laryngeal Paralysis

This condition can result in partial or complete
obstruction of the laryngeal lumen due to denervation of
the intrinsic muscles (specifically the cricoarytenoideus
dorsalis) of the larynx. This results in failure of the
arytenoid cartilages and vocal folds to abduct on
inspiration thereby creating resistance to airflow and
increasing negative pressure in the airway. Laryngeal
paralysisoccursin both the cat and the dog. Congenital
laryngeal paralysis has been reported in the Bouvier de
Flanders, Bull Terrier and Siberian Husky generally less
than one year of age. The acquired form of laryngeal
paralysis is most commonly idiopathic but can occur
secondary to trauma, systemic illnesses or damageto the
vagus or recurrent laryngeal nerve during surgery of the
neck and thorax.

Acquired laryngea paralyss is most common in the
middle aged and older large breed of dog. Labrador
Retrievers and Irish Setters are commonly affected.

Clinical Signs

These are dependent on the degree of obstructionand are
often slowly progressive in nature. They may include,
voice change, inspiratory stridor, exercise intolerance,
cyanosis and collapse. Diagnosis is made at
laryngoscopy under a very light plane of anaesthesia.
There is failure of the arytenoid cartilages and vocal
folds to abduct upon inspiraion. The arytenoids are
displaced medially and thevocal foldsare drawn towards
the midline upon inspiration resulting in paradoxical
movement of the arytenoid cartilages. Laryngeal
paralysis is usually bilateral when clinical signs are
present. Several surgical procedures have beenreported
for the treatment of this condition with spedfic
complications related to each technique. The aim of
surgery isto increase the crosssectional areaof therima
glottis. Several surgical techniques have been described
but the most frequently used ones are:

* Ventriculocordectomy per os

* Unilateral arytenoid lateralisation.

Complications reported for these techniques include
ventral webbing, and aspiration of fluid and food dueto

the inability to completely close the rima glottis during
swallowing, respectively. Arytenoid lateralisation will
be discussed.

Surgery

Arytenoid L ateralisation:

Disarticulation of the cricothyroid and cricoarytenoid
articulations are performed to mobilise the arytenoid
cartilage and allow it to be positioned | aterally to widen
the rima glottis. Just prior to surgery a single dose of
injectable steroid can be administered to reduce local
tissue inflammation. The patient is positioned in lateral
recumbency. A 10-12cm incision is made through the
skin, subcutaneous tissues and superficial musclesfrom
the caudal aspect of the mandible extending over the
jugular furrow. The thyroid cartilage is retracted
laterally to expose itsdorsal edge. Anincision is made
through the thyropharyngeus muscl e exposing the dorsal
edge of the thyroid cartilage. The thyrocricoid
articulation is transected to expose theintrinsic muscles
of the larynx. The cricoarytenoideus dorsdis muscleis
identified and transected near its insertion on the
muscular process of the arytenoid cartilage. The
cricoarytenoid articulation is disarticulated so that the
arytenoidis movable. A non-absorball e suture material
isused to place asuture through the muscular process of
the arytenoid cartilage and retract it in a caudodorsal
directionto lateralisethe arytenoidcartilage. Thesuture
ispassed through the caudodorsal aspect of the aricoid or
thyroid cartilage. Two sutures are generaly placed if
possible to prevent pivoting. Prior to completely tying
the suture the patient is extubated and the rimaglottis
examined to make sure that the opening is wide enough.
Routine closure of soft tissue is performed.

Temporary Tracheostomy:

When performing surgery inthe pharynxor larynx viaan
oral approach | will often perform a temporary
tracheostomy to provide an alternative route for
endotracheal intubation. The patient is positioned in
dorsal recumbency . A ventral midlineincisionis made
over thethirdto sixthtracheal rings. Thesternohyoideus
and sternothyroideus muscles are separated on the
midline to expose the trachea. The blood supply to the
tracheaisviathelateral pedicleswhich must be avoided.



A scalpel bladeis used to incise between two rings. The
incisionusually encompasses about 50% of the diameter.
Stay sutures can be placed in the proximal and distal
rings to allow retradion of the incised edges of the
trachea. A carefully selected cuffed endotracheal tube
can then beinserted into the tracheal lumen. At the end
of the surgical procedure if complications are not
anticipated the endotracheal tube can beremoved from
the tracheostomy dte and replaced per os. Any

haemorrhage that has occurred during the surgical
procedure should be suctioned out prior to placing the
endotracheal tube orally. 1 normally close the tracheal
incision with 3 or 4 4-0 vicryl sutures to reduce the
incidence of post-operative subcutaneous emphysema.
The overlying muscle and skin incision are | eft open to
heal by secondary intention.

Questionsregarding thisor onany other veterinary rd ated matter mustbe di scussed with your veerinary surgeon. Theinformation contained herein
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