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Tracheal Collapse:

RESPIRATORY MEDICINE /

SURGERY

Extraluminal Rings & Tracheal Stents

Chick Weisse, VMD, Diplomate ACVS, University of Pennsylvania

RACHEAL COLLAPSE, OR TRACHEAL CHONDROMALACIA,

is a progressive, degenerative condition of the hyaline cartilage

rings that support the tracheal lumen. Weakening of the trachealis
muscle contributes to the loss of tracheal lumen during various phases of
respiration. The resulting clinical syndrome typically manifests as a “goose
honk” cough with varying degrees of dyspnea and is most commonly identi-
fied in toy breeds. Conservative management techniques and medical
management (Table 1) can be useful to palliate clinical signs for years; howev-
er, more aggressive treatment is often required for animals in which these
conventional treatments eventually fail.

Always pursue aggressive medical therapy before attempting more invasive
techniques—invasive techniques are essentially salvage procedures associated
with considerable risk. In addition, other concurrent conditions, such as under-
lying pulmonary, cardiac, laryngeal/upper airway, and endocrine disorders,
should be appropriately addressed before invasive tracheal procedures are
considered. If conservative therapy
fails to provide a reasonable quality
of life for the patient, extraluminal
tracheal rings and tracheal stents are
the more invasive treatments current-
ly available. There is a tendency to
compare these two treatment options;
however, both are important in man-

aging this frustrating disease process.
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Table 1.Conservative
Management Options

General Management Strategies
Weight loss

Avoiding second-hand smoke

Low humidity

Harness instead of neck lead
Allergen restriction

Exercise restriction

Medical Management Strategies

Hydrocodone (0.25 mg/kg PO or higher
up to 4 times daily)

Prednisone (1-2 mg/kg/day PO

Theophylline—sustained release
(10 mg/kg PO Q 12 H—dogs)

Sedatives/tranquilizers as needed
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STEP BY STEP APPLYING TRACHEAL EXTRALUMINAL RINGS & STENTS

© Chick Weisse

Diagnosis. Accurate diagnosis of
the location of the collapse is impor-

tant before choosing which tech-
nique to perform or recommend. Routine
radiography can be useful for diagnosis of con-
current conditions and the presence of tracheal
collapse, but more dynamic studies are neces-
sary to fully appreciate the extent of the col-
lapse. During inspiration, the subatmospheric
airway pressures generated in the cervical tra-
chea lead to collapse in that location; during
expiration, increased intrathoracic pressures
lead to collapse of the intrathoracic trachea.
Individual static radiographs may fail to docu-
ment the full extent of the collapse as shown
above, which is the same dog during two dif-
ferent phases of respiration (cervical tracheal
collapse during inspiration and intrathoracic
tracheal collapse during expiration).
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At least one suture of each ring
must engage the dorsal trachealis
muscle—otherwise this muscle will
continue to collapse within the
tracheal lumen.
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Rings or stent. Whether to use
rings (A) or a stent (B) remains one

of the most difficult and controver-
sial decisions to be made during treatment of
tracheal collapse. The decision is ultimately
based on individual factors; however, some
basic guidelines can be followed (Table 2).
In general, extraluminal tracheal ring surgery
is associated with high risk in the immediate
postoperative period. Patients typically have a
good recovery from stent placement; however,
there is potential risk for stent fatigue and

Table 2. Ring or Stent?

Literature

fracture in these patients over the long term.
Regardless of the treatment used, a compre-
hensive discussion with the client is important
to ensure that what the surgery can and can-
not accomplish is clear. Tracheal collapse is
progressive, and all current treatments are
purely palliative. Most patients will still
require lifelong medical treatment after ring
or stent placement. In addition, concurrent
bronchial collapse seems to carry a worse
long-term prognosis; however, such patients
may still benefit from treatment.
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Tracheal ring surgery has been associated with a 75% to 85% success rate, but also with 5%
surgical mortality, 10% laryngeal paralysis, and 20% permanent tracheostomy placement.’

Intrathoracic tracheal ring surgery is associated with excessive morbidity and is not current-

ly recommended.

Tracheal stent placement has been associated with a 75% to 90% success rate but also
with a 5% to 10% mortality rate; currently, there is also an uncertain risk for stent fracture

and/or granulation tissue development.23

Long-term success (years) with tracheal stents is still undetermined.

Author Recommendations (in General)
Consider tracheal stents for:

Any dog clinical for intrathoracic tracheal collapse alone.
Debilitated animals or those at considerable anesthetic risk.

Consider tracheal rings for:

Young, healthy dogs with cervical tracheal collapse alone.

In dogs with diffuse cervical and intrathoracic tracheal collapse, consider either (1) a single
long tracheal stent, or (2) cervical tracheal rings combined with an intrathoracic tracheal

stent.
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Typically, a stent diameter approximately 10% to 15% greater than the maximal
tracheal diameter is chosen to ensure proper seating of the stent within the
tracheal mucosa and to minimize migration.

Tracheal ring placement. Place
the patient in dorsal recumbency.

Make a standard ventral midline
cervical incision from the larynx to the tho-
racic inlet. Separate the subcutaneous muscles
and paired sternohyoid muscles by using
sharp and blunt dissection to expose the tra-
chea. Take extreme care to avoid stretching or
damaging the recurrent laryngeal nerves (A)
that course dorsolaterally along the trachea—
such trauma can result in laryngeal paralysis.
Use curved or right-angled hemostats to facili-
tate gentle creation of narrow fenestrations
around the trachea (B) in order to pass the
tracheal rings. The rings are made from
polypropylene syringes, or prefabricated rings
can be purchased (New Generation Devices,
www.newgenerationdevices.com).

Pass four or five polydiaxanone sutures (3-0 or
4-0) around each ring and the tracheal carti-
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lage. Space the rings approximately 5 mm
apart, and move the endotracheal tube after
placement of each ring to make certain it has
not been engaged by a suture (C). Postopera-
tive care typically involves environmental oxy-
gen enhancement as needed, injectable
analgesia, intravenous fluids, and supportive
care. Antitussives, antiinflammatories, and
antibiotics are used on a case-by-case basis.

Aggressive antitussive therapy is necessary following stent placement, particularly
in patients with concurrent bronchial collapse, to minimize stent cycling and metal
fatigue that occurs during coughing episodes.

See Aids & Resources, back page, for references, contacts, and appendices.

4" Tracheal stent placement.
n Place the patient in lateral recum-
bency. Advance a hydrophilic

guidewire and marker catheter combination
down the esophagus under fluoroscopic guid-
ance. Using positive-pressure ventilation (20
cm H,0), take a radiograph and extrapolate
maximal tracheal diameter measurements
using the known measurements from the
esophageal marker catheter (A). Advance the
delivery system and stent down the trachea
(B). Withdraw the delivery sheath under
fluoroscopic guidance to observe accurate
placement of the stent. After complete stent
deployment, remove the delivery system and
take a radiograph to confirm appropriate
stent placement and restored tracheal lumen
(C). Postoperative care typically involves envi-
ronmental oxygen enhancement if necessary
as well as continued antitussive therapy
(hydrocodone) and antiinflammatory agents
(prednisone). Postoperative antibiotics are
prescribed if a concurrent airway infection is
documented or suspected.
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