Tracheal Glomus Tumor:
A Multidisciplinary Approach to Management
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A 66-year-old man presented with acute respiratory distress due to a tracheal tumor involving the
posterior wall of the upper trachea, with nearly complete airway obstruction. Partial debulking of
the tumor’s endoluminal component, via rigid bronchoscopy and yttrium-aluminum-perovskite
laser, allowed timely and effective airway restoration. The diagnosis was benign tracheal glomus
tumor. Two weeks later, elective tracheal sleeve resection with end-to-end anastomosis allowed
complete resection of the lesion. No tumor recurrence was found at 21-month follow-up. We
describe the multidisciplinary management of this extremely rare tracheal tumor, and review its
features. Key words: glomus tumor; trachea; rigid bronchoscopy; yttrium-aluminum-perovskite laser;
yitrium-aluminum-perovskite laser; sleeve resection. [Respir Care 2011;56(3):342-346. © 2011 Daeda-

lus Enterprises]

Introduction

Glomus tumors are neoplasms arising from the neuromyo-
arterial elements of glomus bodies'-> which are specialized
arteriovenous anatomoses surrounded by modified smooth-
muscle cells or glomus cells. They are most often found in
the dermis and subcutaneous tissues,? and contribute to blood
flow regulation and temperature control on the skin surface.
They are sparse or even absent in visceral organs, making
extracutaneous presentation a rare finding.

Case Report

A 66-year-old man was referred to our institution for
management of a tracheal lesion causing acute respiratory
distress and stridor. Ten days earlier he had sought med-
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ical attention for progressive dyspnea and worsening dry
cough over the past 2 months. His medical history was
notable for 30 pack-years cigarette smoking, chronic atrial
fibrillation, and hypertension. Physical examination at that
time revealed a comfortable patient at rest, without stridor
or audible breathing, but with dyspnea on mild exertion.
His lungs were clear to auscultation, and heart examina-
tion was normal. A chest radiograph was reported as nor-
mal (Fig. 1). Because of his smoking history, he under-
went thoracic computed tomography, which revealed an
endoluminal, exophytic mass (1.2 cm anteroposteriorly,
0.8 cm wide, 2.0 cm craniocaudally) involving the poste-
rior wall of the cervical trachea. We suspected transmural
extension of the lesion (Fig. 2). There was no lymphade-
nopathy, parenchymal lung lesion, pleural abnormality, or
evidence of metastasis. Flexible bronchoscopy showed a
sessile lesion in the upper trachea, occluding approximately
75% of the airway lumen. Surgery was scheduled for the
next week, but due to acute worsening of respiratory symp-
toms over the following days, prompt bronchoscopic man-
agement was deemed necessary.

With the patient under general anesthesia we inserted a
13.2-mm outer-diameter rigid tracheoscope (Dumon-Efer,
Efer, La Ciotat, France). A solid mass with a sessile base
and 2 polypoid lesions at its luminal surface seemed to
arise from the posterior wall of the upper third of the
trachea, and it had intraluminal and transmural compo-
nents. The intraluminal component occluded the airway
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Fig. 1. Initial chest radiograph, reported as normal.

Fig. 2. Computed tomograms of the tracheal glomus tumor.
A: Cross-sectional view. B: Sagittal view. There is an endoluminal
exophytic mass arising from the posterior wall of the cervical tra-
chea, with endoluminal and transmural components.

Fig. 3. A: Tracheal glomus tumor with a sessile base and 2 pol-
ypoid lesions at its luminal surface, involving the posterior tracheal
wall. The endoluminal and transmural components are visible. An-
terior bulging of the posterior wall was caused by transmural ex-
tension of the lesion. B: Tracheal lumen following bronchoscopic
resection and application of yttrium-aluminum-perovskite laser
over the excised base. C: 18 months after surgical resection there
is complete airway patency; a small granuloma over the left ante-
rior wall was benign.

almost completely, yielding abundant tracheal secretions.
The transmural extension caused anterior bulging of the
posterior wall, further narrowing the airway lumen
(Fig. 3A). We excised the endoluminal component with
the beveled tip of the tracheoscope, pulled the lesion to the
distal end of the tracheoscope with a suction catheter, then
withdrew the tracheoscope and resected part of the lesion.
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Fig. 4. Biopsy of the tracheal tumor shows (A) round cells with
regular nuclei, forming small nests around surrounding dilated cap-
illaries (hematoxylin-phloxine-saffron stain, magnification 100), and
(B) on immunohistochemical evaluation, tumor cells stained for
smooth-muscle actin (magnification 100).

We then re-inserted the tracheoscope and found mild bleed-
ing and some residual tissue at the excised base. We then
used yttrium-aluminum-perovskite laser (1.34 um wave-
length, 4 mm beam diameter) (EIEn, Florence, Italy) to
achieve hemostasis and vaporize the remaining lesion tis-
sue (Fig. 3B). Following the procedure we scheduled a
surgical consultation for further management.

Histology revealed round epithelioid cells with eosino-
philic cytoplasms and regular nuclei, forming small nests
and surrounding dilated capillaries (Fig. 4A). On immu-
nohistochemical evaluation the cells stained for smooth-
muscle actin and vimentin, but not for endothelial (CD31/
CD34), epithelial (AE1/AE3), or neuroendocrine markers
(Fig. 4B). Based on morphological and immunohistochem-
ical properties, the diagnosis was glomus tumor.

Two weeks following the endoscopic excision the pa-
tient underwent sleeve resection of the first 2 tracheal
rings and end-to-end anastomosis. Pathology showed com-
plete tumor resection with clear microscopic margins.

Discussion

Glomus tumors were first described by Masson in 1924.4
They are uncommon neoplasms, constituting less than 2% of
all soft-tissue tumors.> They can be solitary or multicentric,
and are most commonly found in the subungual area.! Un-
usual sites have included muscle, tendons, ligaments, perios-
teum, and visceral organs such as the stomach, vagina, penis,
mediastinum, heart, lung, and trachea.®

Glomus tumors of the trachea are rare. The first case
was reported in 1978.7 To our knowledge, 19 cases of
tracheal glomus tumor have been described so far, most
commonly arising from the posterior wall of the lower two
thirds of the trachea, where mucus glands and vessels are
numerous (Table 1).8-25 Endobronchial and lung-paren-
chyma glomus tumors have been also reported.!®21.26

Glomus tumor of the trachea is more common in males
(male-to-female ratio 2:1 to 7:1), and at a mean age of
45 years. However, glomus tumor was recently reported in
a 10-year-old girl.>* Common presenting symptoms in-
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Table 1.

Case Reports of Tracheal Glomus Tumor

TRACHEAL GLOMUS TUMOR: A MULTIDISCIPLINARY APPROACH TO MANAGEMENT

Time Between

First Author Year Age Sex Symptoms Size Trachf: al Extension Symptom Treatment Outcome
(cm) Location Onset
and Treatment
Hussarek® 1950 43 F  Dyspnea “Bean-sized” Subglottic Endoluminal ~Not stated Tracheal Not stated
resection
Fabich’ 1980 63 M Cough 2.5X2X1 Lower third Endoluminal 2 years Tracheal Died of
resection complications,
postop day 10
Heard'? 1982 50 M  Asthma-like 2.5X1.5X1.0 Lower third Extratracheal Not stated Tracheal Sepsis, died post-
symptoms resection op day 15
Ito"! 1988 51 M  Respiratory 1.5X1.2X1.0 Upper third Endoluminal 9 months Tracheal No recurrence at
infections, resection 2 years
hemoptysis
Kim'? 1989 54 F  Cough, 1.5X1.2 Mid-trachea Endoluminal 3 years Tracheal No recurrence at
dyspnea, (cough) resection 13 months
hemoptysis
Shin'? 1990 47 F Intermittent 1.5X1.0X1.0 Lower third Endoluminal 3 years Tracheal Not stated
cough resection
and
hemoptysis
Garcia-Prats* 1991 58 M  Dyspnea, 2.5X1.8 Mid-trachea Extratracheal Many years Tracheal No recurrence at
cough, resection 8 months
occasional
hemoptysis
Haraguchi'® 1991 6l Asymptomatic 1.2 Mid-trachea Endoluminal Asymptomatic Tracheal Not stated
resection
Arapantoni'® 1995 65 M  Dyspnea, 4.5X3 Lower third Endoluminal 3 months Endoscopic No recurrence at
hemoptysis (dyspnea), resection and 1 year
3 days Nd-YAG
(hemoptysis)
Koskinen'” 1998 66 M  Asymptomatic Lower third Extratracheal Not stated Endoscopic Not stated
resection,
Nd-YAG,
and external
radiotherapy
Watanabe'® 1998 43 Hoarseness  2.0X1.6X1.4 Lower third Endoluminal Not stated Tracheal No recurrence at
resection 20 months
Menaissy'® 2000 34 M Hemoptysis 2.4X2.1X1.6 Mid-trachea Endoluminal 2 months Tracheal No recurrence at
resection 4 months
Lange® 2000 20 M Asthma-like 1.5X1.0X0.4 Left main  Endoluminal Not stated Bronchial No recurrence at
symptoms bronchus sleeve 9 months
resection
Gowan?! 2001 73 M Cough, 1.6X0.3X0.6 Mid-trachea Endoluminal 5 weeks Tracheal No recurrence at
hemoptysis, resection 6 years
dyspnea,
chest
pain
Chien?? 2003 50 F  Cough, 2.5X2.5X2 Lower third Transmural 8 years Tracheal No recurrence at
dyspnea, (cough and resection 1 years
hemoptysis dyspnea),
1 day
(hemoptysis)
Nadrous® 2004 39 M Intermittent 2.0X1.5X1.5 Upper third Extratracheal 30 months Tracheal No recurrence at
hemoptysis resection 3 months
Haver** 2008 10 F  Dyspnea 1.8X1.3X1.3 Middle to Extratracheal 3 weeks Tracheal No recurrence at
lower resection 2 years
trachea
Colaut® 2008 70 M Dyspnea 2X1X1 Mid-trachea Endoluminal 2 months Endoscopic No recurrence at
resection and 2 years
Nd-YAG

Nd-YAG = neodymium-yttrium-aluminum-garnet laser

(Adapted from Reference 25.)
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clude hemoptysis, dyspnea, and cough. Less frequently, chest
pain, stridor, and hoarseness have been described (see Ta-
ble 1).2324 Tumor size has ranged from 1.2 cm to 4.5 cm.??
Lag time between symptom onset and diagnosis has been
widely variable. The vast majority of cases were surgically
resected, without evidence of recurrence at follow-up ranging
from 3 months to 6 years.?> Definite endoscopic resection
with laser-assisted mechanical debulking with a rigid bron-
choscope has been described in 3 patients, with successful
outcomes.'®!725 No tumor recurrence was reported in 2 of
those patients at follow-ups at 12 months and 24 months.!6-?>
No follow-up data were reported for the third subject.!” It is
noteworthy, however, that in all 3 cases, the tumor was con-
fined to the airway lumen, without evidence of extratracheal
extension. Transmural or extratracheal extension of a glomus
tumor has been described in only 5 patients,!0:1417:23.24 4 of
whom were managed with tracheal resection.!®-14-23.24 No fol-
low-up data were available for the patient who was treated
with neodymium-yttrium-aluminum-garnet laser-assisted re-
section and external beam radiotherapy.!” Three of the 4
surgery patients had no recurrence at follow-up ranging from
3 months to 2 years'423.24; the fourth patient died of sepsis
and multi-organ failure on the 15th postoperative day.!°

On histologic evaluation, glomus tumor cells are medium-
sized, have round regular nuclei and eosinophilic cytoplasm,
and are arranged in sheets that form collars around capillary-
size vessels. They stain for smooth-muscle actin and vimen-
tin, but not for cytokeratin, chromogranin, or neuroendocrine
markers.! Ultrastructurally, pinocytotic vesicles and myofi-
brils with dense bodies are seen within the tumor cells.

Glomus tumors are most often benign, although atypical
and malignant features have been described in occasional
cases.?’ This has prompted the reclassification of glomus
tumors on the basis of their biologic activity. The World
Health Organization’s classification divides glomus tumors
into benign glomus tumors, glomus tumors of uncertain
malignant potential, and malignant glomus tumors.?® Over
95% are benign.?” Glomus tumors are further classified
into 3 categories, with regard to the proportions of glomus
cells, vessels, and smooth-muscle components: the Glo-
mus tumor proper type, with the round glomus cells rep-
resenting the largest component; the glomangioma type,
where vessels are predominantly present; and glomangio-
myoma, where spindle cells are the predominant cell
type.2®39 An oncocytic type, where the tumor cells are
characterized ultrastructurally by numerous closely packed
round or ovoid mitochondria, has also been described.!3
The histologic criteria of malignancy in glomus tumors are
deep location, size > 2 cm, presence of atypical mitotic
figures, or a combination of moderate to high nuclear grade
and = 5 mitotic figures per 50 high-power field. Although no
glomus tumors of the trachea have been found to be malig-
nant so far, tumor extension within the tracheal wall has been
described in only 6 cases, including our patient.?324
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The main differential diagnoses of tracheal glomus tu-
mor are carcinoid tumor and hemangiopericytoma.!-2° Car-
cinoid tumor has a less prominent vascular pattern, stains
positively for neuroendocrine markers (namely chromo-
granin and synaptophysin), does not react with antibodies
to smooth-muscle actin, and shows intracytoplasmic dense-
core granules under an electron microscope. On the other
hand, a hemangiopericytoma consists of spindle-shaped
cells with elongated nuclei, the vascular channels display
a “staghorn-like” pattern, and the cells stain positive for
vimentin with or without CD34 and CD57. Smooth-mus-
cle differentiation is infrequent.

Sleeve resection with primary reconstruction of the tra-
chea is the treatment of choice for tracheal glomus tu-
mor.3' Complete surgical resection is curative, does not
require adjuvant treatments, and has an excellent progno-
sis. Endoscopic intervention alone may be indicated if: the
lesion is strictly confined to the airway lumen without
extension into the airway wall; histology confirms the tu-
mor is benign; or the patient is not fit or willing to undergo
surgical resection. Interventional bronchoscopy is defi-
nitely a first-line treatment in urgent situations where im-
mediate restoration of airway patency is required. Endo-
scopic resection may therefore be a definitive treatment or
a temporary measure allowing patient stabilization before
surgery. Bronchoscopic interventional techniques include
laser photocoagulation, electrocautery, and mechanical de-
bulking with the beveled edge of a rigid scope.

The optimal anesthetic approach in patients with central
airway obstruction is debatable. Large-airway obstruction can
delay achieving equilibrium between the inspired concentra-
tion and the alveolar concentration of inhaled anesthetic,32 so
intravenous anesthetic induction may be faster. However, if
induction is too fast, the airway may be lost. It is noteworthy,
however, that airway loss has occurred with both intravenous
and inhaled anesthesia induction.3® On the other hand, in-
haled induction may cause airway irritation, inducing cough
and increased intrathoracic pressure, therefore exacerbating
large-airway obstruction.3? Despite the theoretical disadvan-
tages, inhaled agents such as halothane and sevoflurane have
been widely used in similar settings, without major differ-
ences in outcome.’® In our patient the anesthetic protocol
consisted of intravenous target-controlled infusion of propo-
fol with opioid supplementation, with a low concentration of
remifentanil to ensure spontaneous ventilation throughout the
procedure.’* Patients with large-airway obstruction may not
be able to endure the supine position during anesthetic in-
duction, so the induction is carried out with the patient semi-
recumbent. Once the patient loses consciousness, he is posi-
tioned supine and the rigid bronchoscope is introduced.

Tracheal glomus tumor with both endoluminal and trans-
mural components is extremely rare: only 6 cases, includ-
ing our patient, have been reported.!%-1417.23.24 Since our
patient had tumor invasion of the tracheal wall, we be-
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lieved that surgical resection was the only definitive treat-
ment. Although data are scant, previous reports have de-
scribed successful surgical management of glomus tumors
with extratracheal extension. No recurrence was observed at
follow-ups ranging from 3 months to 2 years.'4232*4 On the
other hand, the only case report describing endoscopic resec-
tion of a glomus tumor that involved the tracheal wall did not
present any follow-up data.!” In addition, tumor regrowth has
been described following a large excisional biopsy prior to
definitive treatment,>* which suggests that tumor recurrence
is possible with incomplete resection. Therefore, when com-
plete tumor excision is not endoscopically feasible, as when
the tumor invades the tracheal wall, surgical management is
the definitive strategy. If our patient had been a poor surgical
candidate, endoscopic treatment alone would have been suit-
able, allowing tumor debulking and symptom palliation, but
close clinical and bronchoscopic follow-up would have been
required for early diagnosis and management of tumor recur-
rence. Although not curative in this scenario, initial broncho-
scopic intervention played a pivotal role, as it allowed timely
and effective airway restoration in a severely symptomatic
patient and provided diagnostic information before surgery.
Our patient’s prognosis is excellent, as there has been no
evidence of tumor recurrence over a 21-month follow-up
period (Fig. 3C).
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