Pathology of Pulmonary Disease, edited by Mario J. Saldana.
J. B. Lippincott Company, Philadelphia © 1994.

73
Pathology of the Trachea

and Main Bronchi

Mario J. Saldana

The trachea and main bronchi are not a mere coupling device
between the larynx and lungs proper. Their main function of
transporting air in and out of the lungs is accomplished through
remarkable and specific physiologic mechanisms.’ They are also
the seat of many pathologic processes to be presently discussed
(Display 73-1).

PATHOPHYSIOLOGY

Embryologically, the tracheobronchial tree arises as an outpouch-
ing of the primitive esophagus or foregut, and both structures are
endowed with a rich muscular wall. However, in the esophagus the
muscle is arranged in a circularly oriented inner coat and a longitudi-
nal outer coat, whereas in the tracheobronchial tree the muscular wall
is fundamentally circular. This elemental anatomic difference is re-
flected in diametrically opposed functions. The esophagus gener-
ates successive contraction or propulsion waves analogous to the
peristaltic activity of the intestine. On the other hand, the trachea
and bronchi contract as a whole and uniformly reduce the caliber
of the airway in an all-or-none manner. This occurs throughout
the ventilatory cycle and particularly during coughing, when a
quick rise in pressure is created against a closed glottis.

As a corollary to the previous discussion, the tracheobron-
chial muscle has a relatively small role in the mobilization and
elimination of secretions; the latter is mainly a function of the
mucociliary apparatus of the mucosa (see Chaps. 1 and 11). It is
only in the presence of large amounts of secretions that quick
muscle contractions are elicited through the cough mechanism.
Yet, a finely tuned contraction-dilation interplay of muscle is cen-
tral to ventilatory aerodynamics throughout the respiratory cycle.

It is also clear that whereas muscle contraction is an active
phenomenon resulting in a diminution of tracheobronchial cali-

ber, dilatation results from the combination of muscle relaxation
and the elastic recoil of the semirigid cartilaginous wall. Not
surprisingly, discases that affect the anatomic integrity of tra- -
cheobronchial cartilage will result in airflow limitation.

Clinical manifestations resulting from diseases of the trachea
and main bronchi are fundamentally due to central airway ob-
struction (CAQ), which frequently poses serious diagnostic chal-
lenges. As noted by Spivey and colleagues, the diameter of the
trachea must be reduced by almost one half before symptoms such
as dyspnea and wheezing appear, and before a reduction in exercise
tolerance can be demonstrated.” Even in the presence of the previ-
ously described symptoms, there is a natural tendency to ascribe
them to much more common clinical conditions, such as chronic
bronchitis, asthma, and emphysema. To complicate matters, CAO
frequently coexists with the previously described clinical proc-
esses. The presence of a normal chest x-ray film adds to the
confusion, although this is less likely to happen with current
imaging techniques. Therefore, it is not unusual to miss altogether
or ignore the early stages in the development of CAO, thus forsak-
ing a better chance for cure. Physiologic tests, however, are recog-
nized as a most valuable, although not infallible, means to arrive at
an early diagnosis of CAO.

The seven patients in the study by Spivey and associates
exemplify some of the most common pathologic conditions that
give rise to CAO™:

e benign recurrent subglottic obstruction due to fibrous
webs

e Dbenign fibrous strictures secondary to tracheostomy
intermittent obstruction of the base of the tongue in an
obese person, designated “sleep apnea™

e primary and metastatic tumors of the trachea and bronchi
compression of the airways by mediastinal masses, such as
in a patient with Hodgkin discase.
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AY 73-1. PATHOLOGY OF
ACHEA AND MAIN BRONCHI

Tatrogenic Injury
~ Postendotracheal and post-tracheostomy intubation

Tﬁdmrmal fistulac

- Acquired tracheoesophageal fistulae
Inflammatory and Infectious Conditions
Infections intrinsic to the airways

Infections and inflammatory conditions of the mediastinum that
secondarily affect the airways

Tumors

Primary

Metastatic

Specific Entities

Relapsing polychondritis
Tracheobronchopathia osteochondrodysplastica
Tracheobronchial amyloidosis

MALFORMATIONS OF THE
TRACHEA

Malformations of the trachea and main bronchi can be congenital
or acquired, sometimes both. In Chapters 6 and 7, the congenital
malformations of the airways are discussed; I wish to add the
subject of tracheocele, a rare lesion that can be either congenital or
acquired. In the report by Gronner and Trevino, the patient was a
59-year-old woman in whom a tracheocele had the features of an
air goiter, which the patient could produce by increasing intra-
thoracic prcssurc." It resembled closely a diffusely enlarged thy-
roid gland, but it was soft and disappeared with the release of the
Valsalva maneuver. Collection of mucus in a tracheocele can over-
flow and produce aspiration pneumonia.

Diverticulosis of the Trachea

Diverticulosis of the trachea may be localized or generalized and
probably represents a slightly different manifestation of trache-
ocele. As discussed by Ettman and Keel, the diverticula may be
secondary to congenital weakness of the trachea, to chronic in-
flammation, or to a combination of both.”> The diverticula are
usually small and multiple, although one or two may be large
enough to be considered tracheoceles. In the case described by
Dinner and colleagues, a tracheal diverticulum was the cause of
ventilatory difficulty upon intubation.®

Saber-Sheath Trachea

This deformity refers to a narrowing of the intrathoracic trachea in
the coronal plane resulting in an anteroposterior lengthening of
the organ (Fig. 73-1). The malformation is acquired and observed
mainly in men older than 50 years of age. Although lateral collapse
of the trachea suggests a weakening of the wall, the tracheal
cartilage is usually thickened and densely calcified. Clinical mani-
festations are those of increased airway obstruction with resulting
accumulation of inspissated and encrusted endotracheal secre-
tions. The treatment of this anomaly consists of tracheal dilatation
and cleansing, with some improvement.” In the patient reported
by Hayakawa and colleagues, external fixation of the trachea and
right main bronchus was accomplished with polypropylene mesh
(Marlex, CR Bard, Billerica, MA) and additional application of
lyophilized human cadaveric dura (Lyodura, Braun, Melsungen,
AG)." The postoperative course of this patient was satisfactory,
with functional and radiologic improvement.

The original description of “saber-sheath™ trachea was by
Simmonds in 1905.7 In their postmortem study of 1967, Camp-
bell and Liddelow drew attention to the marked variability in the
cross-sectional shape of tracheas of older men.'’ Some of their
cases had more or less round cross sections, whereas others showed
flattening in either the coronal or sagittal diameters. In 3 of 53
cases (6%), they reported marked coronal narrowing similar to
saber-sheath trachea.

Greene and Lechner collected 13 cases of saber-sheath tra-
chea, which they defined radiologically as an intrathoracic trachea
that was one half or less of the corresponding sagittal diameter.'!
They described in their cases an abrupt change to a rounded

FIGURE 73-1. Saber-sheath trachea is seen in an
adult alcoholic man who was admitted in respiratory
failure and acidosis. Intubation of the patient was im-
possible; his condition deteriorated rapidly and he ex-
pired. At necropsy, the trachea measured 0.7 ¢m in
transverse diameter in the coronal plane and 2.0 cm in
the sagittal plane. (Courtesy of Ronald Wright, M.D.,
Ft. Lauderdale, FL.)



configuration at the thoracic outlet. The tracheal wall was de-
scribed as thickened, showing evidence of calcification of the
cartilaginous rings.

Recognition of saber-sheath trachea can avoid a mistaken
diagnosis of mediastinal mass and may help to substantiate a
diagnosis of chronic obstructive pulmonary disease. In the series
by Greene and Lechner, the latter was present as a clinical diag-
nosis (11 of 13 patients), a functional abnormality (10 of 11). or
both (8 of 11 patients)."! '

In their report, Hoskins and colleagues described two cases of

saber-sheath trachea in association with mediastinal lipomnt()sis.12
Both cases were initially interpreted as a mediastinal tumor com-
pressing the trachea. The correct diagnosis was subsequently
achieved by computed tomography.

IATROGENIC INJURY

Complications of Tracheal Intubation

The pathologic effects of cuft endotracheal and tracheostomy
tubes have been well documented by Wylie,'* Fields,'* and Lewis
and Swerdlow'® (Fig. 73-2A4, B). In 1984, Blanc and Tremblay
classified the changes as occurring during the act of intubation,
while the tube was in place, and after extubation.' Sequelac
included manifestations such as vocal cord paralysis, laryn-
gotracheal membranes and webs, laryngeal fibrosis, and tracheal
stenosis (Color Fig. 73-1).

Rasche and Kuhns described the histopathologic changes in
the airway mucosa of infants at times ranging from 15 minutes to
9 weeks after intubation.'” They explained the focal necrosis of the
larynx and the extensive necrosis of the trachea as due to mechani-
cal trauma by endotracheal and tracheostomy tubes, respectively.
As noted by Gould and Graham, acquired subglottic stenosis is the
most serious long-term complication of endotracheal intubation in
neonates.'® The stenosis is due to granulation tissue progressing to
dense scar formation as a response to endotracheal tube trauma.
Comparable changes were described by Puhakka and colleagues'”
and by Smith and associates,”® who also noted the presence of
subglottic cysts.

In adults, use of the Carlens tube for differential spirometry

%
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FIGURE 73-2.

(A) Hemorrhagic necrosis and ulceration of the larynx occurred following endotracheal intuba-
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can produce tracheal perforation, as noted by Massard and col-
lcagucs21 and Evrard and associates.?”> Massive tracheal necrosis
following elevated endotracheal tube cuft pressures was described
by Abbey and colleagues.”® In newborns, a lesion termed necrotiz-
ing tracheobronchitis has been described by Metlay and associ-
ates,>* and the severity of the lesion is related to the duration of the
ventilation. It consists of a characteristic basophilic necrosis of the
tracheal mucosa followed by sloughing that may cause respiratory
obstruction. Metlay and associates’® believe that the process is due
to airflow rather than the effects of the tube itself, because it 1is
worse beyond the end of the tube and extends into major bronchi.
Of great interest for the pathologist are the stenotic lesions
consisting of granulation tissue and fibrosis at the site of a prior
tracheostomy. Geffin and colleagues stated that more typically the
lesions consisted of circumferential stenosis at the level of the
inflatable cuff.?® At the tracheostomy site, the scarring resulted in
a shelf or U-shaped obstruction. The pathogenesis of the lesions
appears to be pressure necrosis caused by the rigidly inflated cuff
followed by cicatrix formation. Other factors include infection
(eg., Staphylococcus aureus, Pseudomonas aeruginosa ) and chemical
irritation by the tube material, particularly following ethylene
oxide sterilization, a toxic and irritant chemical. Resection and
anastomosis of the trachea is the treatment of choice in the major-
ity of cases. In patients with coexistent disease processes that
contraindicate major tracheal surgery, endotracheal excision of
fibrous tissue and dilatation with various types of stents is an
alternative, as suggested by Bergstrom and colleagues.*

Tracheoarterial Fistula

Tracheoarterial fistula, or delayed bleeding following trachcos-
tomy, can result from erosion of a large vessel followed by massive
aspiration of blood or exsanguination. In 115 such cases compiled
by Schlaepfer, 83 demonstrated erosion of the innominate artery
(Fig. 73-3), whereas the remaining cases involved the common
carotid, inferior and superior thyroid arteries, aortic arch (Fig.
73-4), and innominate vein.”” According to Lunding, this compli-
cation results from tracheostomies below the fifth cartilaginous
ring of the trachea.”® Infection and incorrect positioning and
angulation of the tube are contributory factors.

tion. (B) Suppuration and chondromalacia took place at the site of the tracheostomy. (Courtesy of Bolivar Kunhardt,

M.D., Miami, FL.)
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FIGURE 73-4. A trachcoaortic fistula was produced by a tracheostomy
tube. As in the patient shown in Figure 73-3, there was massive hemor-
rhage, and the patient died.

FIGURE 73-3. (A) A trachea—innominate
artery fistula was produced by a tracheostomy
tube. The patient died from massive exsangui-
nation. (B) In a histologic section of the speci-
men shown in A, the innominate artery wall,
recognizable by its rich content of elastic tissue,
appears interrupted at the level of the fistula.
(Elastic tissue stain; low magnification. )

Tracheoesophageal Fistula

Acquired tracheoesophageal fistula (TEF) can develop following
continuous respiratory assistance.”” ** This is the result of isch-
emia caused by pressure of the tracheal cuff on the noncartilagi-
nous membranous posterior trachea and the anterior esophagus.
This potentially lethal complication is usually corrected imme-
diately by surgical means. If this is not possible because of the
patient’s poor clinical condition, it is necessary to wait 8 to 10
weeks until healing and maturation of the fistula has occurred
before definitive surgical correction can take place.

In the series of 27 patients with TE fistula described by
Marzelle and associates, the lesion was produced by tracheostomy
tube cuft (17 patients; Fig. 73-5), intubation tube cuff (8 patients;
Fig. 73-6), and injury at the site of tracheostomy (2 patients).*®
The size of the fistulas ranged from 0.3 to 5.0 cm (mean, 2.0 cm).

INFLAMMATORY DISEASES
OF THE TRACHEA

Infectious Tracheitis

Tracheal involvement is a common occurrence in many bacterial,
viral, and fungal diseases of the respiratory tract described in Section
VIII of this book. I wish to call attention to the occurrence of
tracheitis in immunosuppressed patients, particularly that caused by
herpes virus and cytomegalovirus (see Chaps. 42 and 45).
Candida pneumonia complicating acquired TEF was described
by Klapholz and colleagues in a patient with AIDS.** In a case
reported by Iacoviello and associates, protothecosis, a ubiquitous,
aerobic, unicellular alga closely related to the green algae Chiorella,
complicated prolonged endotracheal intubation and resulted in a
nasopharyngeal ulceration with a soft-tissue mass.*® Iacoviello and
associates also reviewed 59 cases of this peculiar infection previously
reported in the literature.® Tuberculosis of the trachea is uncom-
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FIGURE 73-5. A tracheoesophageal fistula occurred secondary to a
tracheostomy. A metal probe has been passed through the fistula.

mon; in the case reported by Natkunam and colleagues, tuberculosis
produced stenosis at the carina requiring surgical resection of the
lesion.*

Infectious and other inflammatory processes of the medi-
astinum, including lymph node enlargement by granulomatous
processes, can produce obstruction of major airways, particularly of
bronchi. This subject, as well sclerosing mediastinitis, is discussed in
Chapter 74.

PRIMARY AND SECONDARY
TUMORS OF THE TRACHEA

The first description of a tracheal tumor was made by Morgagni in
1762.373® From that date to the late 1960s, only 37 cases had been
reported.® In their paper of 1969, Houston and colleagues collated
the Mayo Clinic experience from 1936 to 1965.”” During this 30-
year period, there were 53 primary cancers of the trachea, the major-
ity of them squamous cell carcinoma (45%) and adenoid cystic
carcinoma (35%). Small cell carcinoma accounted for 4% of the
cases, there was one mucoepidermoid carcinoma (2%), and there
was one adenocarcinoma (2%; Color Figs. 73-2 and 73-3; Figs. 73-7
through 73-9).

Among mesenchymal tumors of the trachea, leiomyosarcomas
accounted for 6% of the cases in the same study.*” Malignant lym-

FIGURE 73-6. A tracheoesophageal fistula occurred following endo-
tracheal intubation. The esophagram reveals massive passage of contrast
medium to the left bronchial system and lung.

phoma not further specified, Hodgkin discase, lymphocytic lym-
phoma, and plasma cell myeloma each represented 2% of the cases.
Of the two more common tracheal tumors, extension beyond the
trachea occurred three times more frequently with cylindromas
(58%) than with squamous cell carcinomas (17%). This disparity is
perhaps explained by the more prolonged periods of observation n
the former tumor. Both malignancies are capable of extensive local
invasion and spread to mediastinal lymph nodes, lung, pericardium,
vena cava, nerves, and esophagus.*’

In the study by Hadju and colleagues, 30 of 45 carcinomas of
the trachea (73%) were of the squamous variety.*” In a study by
Webber and Grillo, of 30 malignant tracheal tumors, almost two
thirds (19 cases) also had this histology.*' Squamous cell carcinoma
was also the most frequent histologic type in the study by Olmedo
and associates, followed by adenoid cystic carcinomas (Color Fig.
73-3; see Fig. 73-9), carcinoid tumors (Color Fig. 73-4; Fig. 73-10),
sarcomas, and plasmacytomas.**

In his recent review of seven series reporting surgically treated
malignant tracheal tumors, Allen notes that the most common type
of tracheal tumor is adenoid cystic carcinoma.*** However, if sur-
gically treated and nonsurgically treated malignant tracheal tumors
are included, squamous cell carcinoma is the most frequent.

A variety of benign and malignant papillary tumors occur in the
trachea and major bronchi (see Chap. 53). Juvenile laryngotracheal
papillomatosis (JLP) is a disease of younger individuals in which
numerous papillomas extend from the larynx to the trachea and lung.
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FIGURE 73-7. A histologic view of a tumor that fpro- o
duced marked narrowing of the lower one third of the
trachea shows well-differentiated keratinizing squamous
cell carcinoma infiltrating fibrous stoma (see Color Fig.
73-2). (H & E stain; intermediate magnification.)
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FIGURE 73-8. Mucoepidermoid carcinoma of the left
main bronchus. (A) Marked obstruction by an endobronchial
polypoid mass. (B) Masses and fronds of tumor cells occlude
the bronchial lumen. (H & E stain; low magnification.) (C)
Low-grade mucoepidermoid carcinoma with mucinous glan-
dular spaces and a solid, well-differentiated squamous compo-
nent. (H & E stain; intermediate magnification.)



FIGURE 73-9. Characteristic histologic appearance
of adenoid cystic carcinoma (see Color Fig. 73-3). (H &
E stain; intermediate magnification; courtesy of Massa-
chusetts General Hospital, Boston, MA; autopsy
69-13948.)

JLP has the potential to progress to squamous cell carcinoma, partic-
ularly following irradiation.

Metastatic lesions of the trachea and major bronchi are fre-
quently the result of primary carcinomas in the breast and kidney
(Fig. 73-11), and to malignant melanoma (see Chap. 60). Compres-
sion and frank invasion can also be seen in a variety of primary and
metastatic tumors of the mediastinum (see Chap. 74).

SPECIFIC DISORDERS

Relapsing Polychondritis

The designation “relapsing polychondritis” (RP) was introduced by
Pearson and colleagues in 1960* for a systemic condition consisting
of recurrent lesions of cartilage resulting in collapse and distortion of
the external ears, nose, tracheobronchial passages, and articular car-
tilages.**~** The association of the generalized cartilaginous disorder
with inflammatory ocular lesions has also been noted.

RP was originally described in the European literature in 1923
by Jaksch-Wartenhorst,” and also by Altherr®® and von Meyen-
burg.*® Other terms for the disease include panchondritis, chronic
atrophic polychondritis, and diffuse polychondritis (see Chap. 72).

The lesions of RP frequently affect the tracheobronchial tree,
producing dissolution and destruction of the cartilage matrix pro-
gressing to tracheomalacia. Because of the loss of cartilaginous sup-
port, the airways collapse during expiration, producing air trapping.
There is also mucosal edema, poor clearance of secretions, and
obstructive pneumonia. The resulting respiratory failure is difficult
to treat with mechanical ventilation.

The microscopic picture is that of loss of basophilic staining and
metachromasia of the cartilage matrix associated with loss of acid
mucopolysaccharides. In early stages of the process, loss of lacunae
and the presence of neutrophils in the cartilage matrix have also been
observed. Later stages of the process are characterized by an inflam-
matory cell infiltrate composed predominantly of lymphocytes. Still
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later stages exhibit dense collagenization with replacement of the
cartilage and extensive areas of calcification.

It is thought that exposure of cartilage-matrix components to
the immune system produces antibodies against cartilage, as detected
in some patients with the disease. The clinical relevance of the Glynn
and Holborrow study, which involved immunizing rabbits with
chondroitin sulfates and producing polysynovitis with destruction of
cartilaginous matrix, is yet to be ascertained.**” Studies of T-cell
immunity to cartilage-matrix components have also been confus-
ing.**%® It is not clear yet if the immune responses in this disease
are primary or secondary, and, furthermore, they cannot be dem-
onstrated in every case. Nevertheless, enzymatic degradation of
cartilaginous matrix appears to play a role in the genesis of RP.

FIGURE 73-10. Ossifying carcinoid of the trachea. This pedunculated
mushroomlike tumor arose from the trachea of a middle-aged woman.
Portions of the tumor felt rock-hard on sectioning (see Color Fig. 73-4).
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FIGURE 73-11. Renal cell carcinoma metastasized to the wall of the main bronchus in a patient with prior

nephrectomy for this tumor. (A) There is marked dilatation and obstruction by tumor. (H & E stain; low
magnification.) (B) Characteristic microscopic view of renal cell cancer shows clear cell features and delicate
intervening vessels. (H & E stain; intermediate magnification.)

Tracheobronchopathia Osteochondrodysplastica

Tracheobronchopathia osteochondrodysplastica (TBO) is charac-
terized by variable numbers of sessile, irregular, bony, and car-
tilaginous excrescences of the tracheal mucosa, covered by normal
epithelium.**~** The individual nodules usually range in size from
0.3 to 0.6 cm in diameter, but they can be considerably larger.
When numerous nodules become confluent, they give the tra-
cheobronchial mucosa a rock-garden or cobblestone appearance.
The bronchoscope passing over these structures produces a grat-
ing and gritty sound.

TBO may involve the larynx or may be just below the larynx,
but it is most commonly seen in the lower two thirds of the trachea
and often extends to the initial portion of the main bronchi. The
posterior membranous portion of the trachea is usually spared;
when involved, it has a characteristic wrinkled appearance. In
severe cases of the discase, the profusion of osteocartilaginous
nodules can result in severe luminal narrowing.

Most commonly, the disease is asymptomatic and represents
an incidental autopsy finding. When symptomatic, the most com-
mon complaints are dyspnea, hemoptysis, dry cough, dryness of
throat, and changes in the quality of voice.

Wilks provided the first microscopic description of TBO in
1857, although Rokitansky, in 1855, saw a case he thought was
“multiple osteomas,” and Luschka published his observations on
the same disease in 1856.°77%! Pederson and Worsoe-Petersen, in
1969, compiled 29 cases of TBO reported since 1957 and added
one case of their own, to bring the total number of documented
cases to 217.%% In her paper of 1974, Martin described two cases

of TBO and reviewed the literature, to bring the total number of

reported cases to 245 %

An atypical distribution of the lesions may occur in TBO, as in
the case reported by Shuttleworth and colleagues in which the
disease was restricted to the left main bronchus.®* In one of the two
cases reported by Martin, the cobblestone appearance of the mu-
cosa extended to segmental bronchi. Her second case was appar-
ently associated with squamous cell carcinoma, and TBO involved
mainly the right middle and lower lobe bronchi. There were areas
of eosinophilic transformation of the submucosal glands that ap-
peared hyalinelike or amyloidlike. The association of TBO with

bronchogenic carcinoma has also been further documented by
Dalgaard® and by de Wall and colleagues,* but a relationship
remains yet to be established on a statistical basis.

In their report, Nienhuis and colleagues reviewed clinical and
radiologic findings in 15 patients with TBO, 8 of whom were
female.® The mean age of their patients was 63.5 years. Although
upper airway involvement by TBO had been thought uncommon,
40% of their patients disclosed involvement of the larynx and
upper trachea. Two additional patients with TBO described by
Hodges® and Isracl®” had right middle lobe collapse at presentation.

According to Lundgren and Stjernberg, TBO probably oc-
curs more frequently than is thought.®® During an 8-year period,
nine patients with TBO were found among 2180 performed bron-
choscopies. In 8 of their patients, spirometry showed an obstruc-
tive pattern.

Microscopically, TBO is confined to the submucosa of the
airways, although attachment of the lesions to the cartilaginous
rings occurs. Some of the bony excrescences contain a core of bone
marrow tissue.*~°" In the study by van Nierop and colleagues,
four patients had TBO with significant obstruction of the air-
ways."" Van Nierop and colleagues noted that endoscopic removal
of the obstructing nodules is the treatment of choice, but treat-
ment is usually not required, and the prognosis is good.

Many theories on the etiology of TBO have been advanced
over the years, including infection, congenital malformation, de-
generative processes, chemical irritation, and mechanical damage,
and little has been done to clarify this problem.®® Aschoft’s theory
of 1910 is most favored among students of this disease—the
submucosal masses of elastic cartilage that are so characteristic of
TBO result from metaplasia of elastic tissue of the bronchial
submucosa, and the cartilage has the ability to calcity and os-
sify.**®! Dalgaard, in his scholarly review of 1947, also agrees with
the metaplastic theory of elastic tissue as set forth by Aschoft.®® A
metaplastic process arising from a multipotential connective tissue
cell is an alternative view offered by Smith and Dixon.”

Tracheobronchial Amyloidosis

Amyloidosis is characterized by the presence of extracellular de-
posits of a fibrillar protein. The term “amyloidosis” was coined by




Virchow, because of a similarity in staining characteristic to cellu-
lose.”* Amyloid is usually diagnosed by its microscopic appearance
and confirmed by special stains, including metachromasia with
crystal violet, violaceous appearance with periodic acid-Schiff, and
positive staining with Congo red. Congophilia with apple-green
birefringency with polarized light is the most popular diagnostic
test. Ultrastructurally, amyloid has a characteristic fibrillar struc-
ture and cross-B pattern on x-ray diffraction.

Formerly, amyloidosis was thought to represent a single dis-
ease entity. However, over the past two decades, numerous bio-
chemical, histochemical, and immunohistochemical studies of the
subunit proteins have established that amyloidosis encompasses
a heterogencous group of disorders (see Chap. 32).7

Tracheobronchial amyloidosis has been the subject of several
studies, and more than 100 patients with this disease have been
described in the literature.”" The age of the patients ranges from
16 to 76 years (average, 53 years). It occurs equally often in men
and women. The common presenting symptoms are dyspnea,
cough, hemoptysis, and hoarseness. One fourth of the patients
show a normal chest radiograph; abnormal findings in the remain-
ing three fourths include atelectasis, pneumonia, and narrowing
of the tracheobronchial tree, which can be unifocal, multifocal,
or diffuse.

Histologically, the lesion is characterized by submucosal de-
posits of irregular nodules or diffuse sheets of amyloid. Frequently,
there is an infiltrate of lymphocytes with numerous plasma cells
and giant cells. Osseous metaplasia is observed in 14% of the
cases. In occasional patients with diffuse involvement, the associ-
ated ossification was so severe and extensive that it led to a second
diagnosis of TBO.”>”*

Amyloidosis of the tracheobronchial tree is fatal in only 20%
of the cases, usually those with diffuse or multifocal involvement.
The usual causes of death are bleeding, infection, and respiratory
failure. Hemorrhage can occur following bronchoscopic removal
of amyloid deposits. Despite the perils of such a therapeutic
approach, piecemeal extraction of amyloid deposits remains the
treatment of choice.”*
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