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CASE STUDY

Pediatric granular cell tumor in the posterior wall
of the larynx extending to the trachea

Jungsuk Ahn', Na Rae Kim', Yong Han Sun’

Departments of 'Pathology and ?Pediatrics, Gil Medical Center, Gachon University College of Medicine, Incheon, Korea

Granular cell tumor (GCT) is a slow-growing benign neoplasm that can be found in any organ. Pediatric laryngotracheal GCT is rare. We
experienced a 6-year-old boy suffering from a barking cough and symptoms of stridor and croup for one month. Head and neck com-
puted tomography revealed a protruding mass that occluded 60% of the airway lumen. Under the impression of hemangioma or papil-
loma, excision revealed a submucosal non-encapsulated mass. Histologically, the mass was composed of sheets of large polyhedral-
shaped tumor cells containing plump eosinophilic granular cytoplasm and centrally placed, small, bland-appearing nuclei. The tumor
cells were positive for S-100 protein, and voluminous eosinophilic cytoplasm was stained by diastase-resistant periodic acid-Schiff. The
present report describes a unique case of a huge pediatric laryngeal GCT extending to the subglottic trachea. We also review the clinical

course of pediatric laryngotracheal GCT and emphasize the importance of diagnosing GCT in children.
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Granular cell tumor (GCT) has been variably called granular
cell myoblastoma, Abrikossoft’s tumor, and granular cell schwan-
noma [1]. As its name indicates, GCT is regarded to be of neural
crest Schwann cell origin, like schwannoma, although its patho-
genesis is still under debate. Its characteristic granularity is
caused by accumulated secondary lysosomes in the cytoplasm of
the tumor cells [1]. Recently, we experienced a six-year-old boy
with a huge GCT in the larynx that extended to the trachea.
Here, we describe a pediatric patient with laryngotracheal GCT
who was difficult to diagnose early.

CASE REPORT

A previously healthy 6-year-old boy presented with acute onset
noisy breathing, hoarse voice, and symptoms of croup and stri-
dor for three weeks. He had a history of asthma for the previous
1 year, and there was no family history. Physical examination
was nonspecific. Laryngoscopy revealed posterior vocal cord
swelling and a crust-like lump lesion (Fig. 1A). Laryngitis or
tracheitis was suspected. Head and neck computed tomography
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(CT) showed a 22 x9-mm-sized lesion with a lobulated margin
and heterogeneous enhancement in the posterior wall of the
subglottic trachea, suspicious for papilloma or hemangioma
(Fig. 1B). In addition, the mass arose from the cricoid cartilage
at the posterior laryngeal wall and extended to the subglottic
trachea level. With the patient under laryngeal mask airway
general anesthesia, suspension laryngoscope setting bagging was
performed using a 4.5-mm endotracheal tube. The posteriorly lo-
cated glottic mass was incompletely removed using a cup forceps,
and the mucosal surfaces of both sides of the mass were left intact
to prevent stenosis of the airway.

Histologically, the excised mass from the trachea and glottis
was composed of large polyhedral cells arranged in sheets with
plump eosinophilic granular cytoplasm (Fig. 2A). Centrally
placed small nuclei were bland with or without nucleoli. Mitosis
and necrosis were absent. The overlying epithelium was observed
as either intact or as occasional erosive squamous epithelium
with focal pseudoepitheliomatous hyperplasia. The eosinophilic
granular cytoplasm was stained with diastase-resistant periodic
acid-Schiff (PAS) (Fig. 2B, left). The polyhedral large cells were

pISSN 2383-7837
elSSN 2383-7845


http://crossmark.crossref.org/dialog/?doi=10.4132/jptm.2020.02.28&domain=pdf&date_stamp=2020-07-15

Pediatric laryngotracheal GCT ¢ 337

Fig. 1. (A) Laryngoscopy shows scattered swelling and a crust-like lump lesion, causing subglottic stenosis and stricture. (B) Head and neck
computed tomography reveals a 2.2-cm-sized lesion (arrow) with heterogeneous enhancement in the posterior wall of the subglottic trachea.

Fig. 2. (A) Large polygonal-shaped tumor cells fill the subepithelial stroma. Note the overlying pseudoepitheliomatous hyperplastic squa-
mous epithelium. The inset indicates tumor cells containing fine granular cytoplasm. (B) Voluminous cells are strongly stained with periodic
acid-Schiff with diastase-pretreatment (left) and S-100 protein (right).

positive for S-100 protein (1:600, polyclonal, Dako, Glostrup,
Denmark; Fig. 2B, right) and negative for smooth muscle actin
(1:100, 1A4, Dako). Because the tissue lacked cellular pleomor-
phism and mitosis, benign GCT was diagnosed.

Seven months later, the patient is healthy with remaining tumor.
A 12-month follow-up visit is planned.
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DISCUSSION

Pediatric laryngotracheal tumors are uncommon, accounting
for only 2% of laryngeal lesions, and most of them are benign [2].
The most common occurrences are papillomatosis and heman-
gioma [3]. GCT most commonly affects the posterior portion
of the larynx. Pediatric laryngeal GCT is rare [4], with fewer than
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20 cases of pediatric laryngotracheal GCTS reported [5]. In addi-
tion to its rare incidence, laryngotracheal GCT in children may
present with stridor and upper airway obstruction, a very serious
clinical presentation, and a long period of time may pass before
exact diagnosis. Causes of airway distress vary from infection to
rare neoplasm. Furthermore, a preoperative diagnosis of laryn-
gotracheal GCT is not easy because tracheal tumors are infre-
quent in children. In children, ultrasound is favored over CT. Al-
though preoperative diagnosis of laryngeal GCT may not be
easy, its pathologic diagnosis through characteristic histology and
immunohistochemical results can be assured, unless the biopsy
sample is inadequate. If the diagnostic biopsy is purely superfi-
cial, only squamous epithelium will be examined, which may be
mistaken as squamous cell carcinoma. Pathologic diagnosis of
GCT is based on observation of its classic morphology: overlying
pseudoepitheliomatous hyperplasia, submucosal polygonal or
elongated cells with small nuclei, and eosinophilic granules
stained by S-100 protein and PAS in cellular lysosomes.

Although most GCTs are benign, some show malignant be-
havior, producing controversial classification between benign,
atypical, and malignant GCTs [6]. The pathological criteria of
malignancy, i.e., the Fanburg-Smith criteria, have been the most
useful. The histopathological diagnosis of malignancy is based
on the following six criteria: necrosis, spindling, vesicular nuclei
with prominent nucleoli, mitotic activity (> 2 mitoses/10 high-
power fields under 200 X magnification), high nuclear to cyto-
plasmic ratio, and pleomorphism. GCTs showing three or more
of the criteria are categorized as malignant, those showing one or
two criteria are categorized as atypical, and those showing only
focal pleomorphism are categorized as benign.

If GCT occurs in multiple locations, it may be the result of
multicentric origin rather than metastasis, as in the skin [7].
Multiple GCTs have been reported in the skin of children, and
most of those cases were associated with various systemic syn-
dromes, such as neurofibromatosis (NF), Noonan syndrome (NS),
Costello syndrome, and mutation of the phosphatase and tensin
homologue (PTEN) gene. The molecular pathogenesis of mul-
tiple GCTs has not yet been clarified. Alterations of the RAS/mi-
togen-activated protein kinase pathway promoting cellular pro-
liferation and oncogenesis, i.e., gain-of-function mutations, may
explain why NF1 and NS patients develop multiple occurrence
of GCT5 [7]. Therefore, long-term follow-up should be required
in patients with pediatric laryngotracheal GCT.

Treatment of laryngotracheal GCT is poorly standardized due
to limited data, particularly in children. Most pediatric GCTs
take a benign course, unless the patient suffers airway obstructive
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symptoms, and there is no role for radiotherapy or chemotherapy
[8]. Complete excision with a clear resection margin is regarded
as the standard of treatment, though therapy may vary from
simple observation to laryngotracheal reconstruction [9]. Endo-
scopic resection may be undertaken as the initial treatment for
a small GCT. On the other hand, surgical resection is recom-
mended for laryngotracheal GCTs measuring more than 8§ mm
or those with full thickness involvement of the airway for main-
tenance of the airway [10].

Following complete resection, recurrence of GCT is unlikely,
and recurrence rates are around 2%—3% if it is completely excised.
Recurrence and increased size in benign GCT may be indicators
of malignant transformation. Pediatric patients with laryngo-
tracheal GCT and incomplete conservative surgery should be
closely and regularly followed to detect late recurrence due to
incomplete resection, metachronous multiple occurrence, or
systemic manifestation of an underlying syndrome as well as
lifetime risk of recurrence.

In conclusion, pediatric GCT involving the trachea and lar-
ynx mimics papilloma or hemangioma and poses a challenging
diagnosis. The present case was unique for two reasons: first,
the laryngotracheal occurrence, an unusual location for GCT;
and second, the presentation of acute stridor that necessitated a
differential diagnosis that included entities with asthma or bron-
chitis. Although laryngotracheal GCT is rare, pediatricians and
radiologists should bear it in mind when evaluating a patient
presenting with respiratory obstructive symptoms.
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