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Abstract
Granular cell tumors (GCT) are rare soft tissue tumors that involve the head and neck in 50% of patients. Two distinct vari-
ants of GCT, one benign (bGCT) and the other malignant (mGCT), involving the hypopharynx, a subsite of the larynx, are 
presented here. The clinical presentations, radiographic features, pathologic diagnosis in these two variants of GCT are 
discussed. The mGCT was diagnosed only after complete tumor excision. This report highlights the importance of com-
plete excision of the tumor mass, as diagnosis of mGCT can be exceedingly difficult to make on a small biopsy specimen. 
Therefore, complete excision is recommended for definitive diagnosis and treatment of GCTs.
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Introduction

In 1926, Russian pathologist Dr. Alexei Abrikossoff first 
described the myoblastenmyome tumor today termed gran-
ular cell tumor (GCT) [1]. These tumors were originally 
thought to be myogenic in origin based on microscopic 
appearance, but now are recognized as neural or Schwann 
cell etiology based on electron microscope studies [2, 3]. 
GCTs are rare, representing 0.5% of all soft tissue tumors; 
they are more common in men in general with a predilection 
for women in oral subsites; and typically occur between the 

fourth and sixth decades of life [3]. Approximately 50% of 
these tumors occur in the head and neck with 75% of oral 
cavity tumors occurring in the anterior two-thirds of the oral 
tongue [1]. Oral cavity tumors tend to be asymptomatic; 
however, when the larynx or hypopharynx are involved, glo-
bus sensation, hoarseness and dysphagia are not uncommon 
at presentation [4]. The majority of these tumors are solitary, 
but in 5–16% of patients there can be multiple tumors pre-
sent [1, 4]. Less than 2% of tumors demonstrate malignant 
characteristics and tumors arising in the head and neck have 
less malignant potential than other sites such as the lower 
extremities [3]. In the review of 110 patients with GCT by 
Lack et al., there was an 8% recurrence rate following sur-
gical resection, the recommended treatment modality [1].

GCT is a non-encapsulated, locally infiltrative tumor that 
is positive for S100, which helps to differentiate it from other 
tumors such as rhabdomyoma, leiomyoma, and oncocytomas 
[3, 5, 6]. Pathologic determination of malignancy is impor-
tant and the Fanburg-Smith criteria are used to help define 
this. Fanburg-Smith criteria include the following: necrosis, 
tumor cell spindling, vesicular nuclei with large nucleoli, 
increased rate of mitosis with more than 2 mitosis per 10 
hpf, a high nuclear to cystoplasmic ratio, and pleomorphism 
[7]. Tumors with none of the criteria above or focal pleo-
morphism are considered benign. Two criteria indicate an 
atypical GCT (aGCT) and three or more indicate a mGCT 
[7]. The majority (98%) of GCTs are benign in nature, how-
ever, it is important to identify malignant cases as 50% of 
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the cases metastasize to regional lymph nodes, lung or bone 
[7–9]. Computed Tomography (CT) and Magnetic Reso-
nance Imaging (MRI) of the head and neck with contrast 
may be used to evaluate these patients. GCT is characterized 
as a solid mass with homogenous enhancement on contrast 
enhanced CT imaging and is characterized by a hypointense 
homogenous signal on contrast enhanced T1 sequence MRI 
[4]. There is not a unified treatment guideline dictating the 
interval for follow-up surveillance visits. Therefore, the 
timing of follow-up visits is largely left to the discretion 
of the treating physician. In general, it is our practice to 
see patients with bGCT two weeks post-operatively for a 
wound check, then again at 3 months to evaluate for any 
signs of recurrent disease. In patients who are diagnosed 
with mGCT it is our practice to see these patients at a two-
week post-operative interval and then every 6–8 weeks for 
the first year following resection to closely monitor for signs 
of recurrent disease.

In the following case reports, we describe two distinct 
variants of GCT of the head and neck with unusual pres-
entation in the hypopharyngeal/paralaryngeal location. The 
first patient presented with multifocal benign pathology. The 
second patient’s diagnosis was determined to be malignant 
only on final pathology after complete surgical resection.

Case Reports

Case 1: Benign Granular Cell Tumor (bGCT)

A 35 year old female, with hypertension presented with 
a 2-year history of an asymptomatic slowly growing oral 
tongue mass. On physical exam, she was found to have a 
1 cm × 1.5 cm submucosal mobile dorsal oral tongue mass. 
An MRI of the neck with and without intravenous contrast 
revealed an incidental left 6.5 cm neck mass extending in a 
submucosal plane along the left lateral laryngeal surface to 
the left pyriform sinus. CT of neck with intravenous contrast 
(Figs. 1 and 2) additionally demonstrated possible prever-
tebral involvement and a Positron Emission Tomography 
(PET) CT was recommended. PET CT demonstrated hyper-
metabolic activity in the mass with SUV of 5.3. She was 
taken to the operating room for direct laryngoscopy with 
biopsy confirming bGCT on final pathology. Surgical resec-
tion was recommended by multidisciplinary tumor board for 
both the oral tongue lesion as well as the hypopharyngeal 
mass.

A right partial glossectomy was performed to remove 
the oral tongue mass with bGCT measuring 0.8 cm in 
largest diameter and negative margins on final pathology. 
In addition, the hypopharyngeal mass was excised with 
a partial pharyngectomy using a transcervical approach. 
This was closed primarily. On final pathology, bGCT was 

confirmed measuring 4.5 cm in greatest diameter with 
negative margins and no morphologic features to suggest 
malignancy using Fanburg-Smith criteria (Figs. 3, 4). The 
two masses were distinct. A limited neck dissection was 
performed for surgical access purposes. Eight lymph nodes 
were reviewed without signs of metastatic disease.

Fig. 1   Case 1,- Benign granular cell tumor, Axial section CT with 
contrast demonstrates paralaryngeal involvement

Fig. 2   Case 1- Benign granular cell tumor, Coronal section CT with 
contrast demonstrates lateral displacement of common carotid artery
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The patient is currently 6 months out from surgery with-
out signs of recurrence and has normal speech and swallow-
ing function.

Case 2: Malignant Granular Cell Tumor (mGCT)

An otherwise healthy 39 year-old female, with a remote 
tobacco use history, was evaluated in our clinic for a 3-month 
history of symptomatic left neck mass. She reported dys-
phagia to solids, odynophagia, left sided otalgia and weight 
loss. Physical exam revealed a large left neck mass that was 
palpable in the upper and mid neck regions. Intraoral exam 
revealed fullness at the inferior pole of the left palatine tonsil 

with tongue mobility intact. Flexible laryngoscopy was per-
formed and showed submucosal fullness involving the left 
lateral pharynx, pyriform sinus and left aryepiglottic fold. 
There was mass effect on the larynx and the left true vocal 
fold could not be visualized. CT neck with contrast identi-
fied a 5.2 cm left parapharyngeal space mass extending in a 
submucosal plane to the left pyriform sinus and left aryepi-
glottic fold. There was lateral displacement of the hyoid and 
carotid sheath (Figs. 5, 6). No enlarged lymph nodes were 

Fig. 3   Case 1- Benign granular cell tumor, Sheets of polygonal cells 
with abundant granular eosinophilic cytoplasm. Nuclei are small with 
dense chromatin (HES × 20)

Fig. 4   Case 1-Benign granular cell tumor, Polygonal cells with abun-
dant granular cytoplasm and inconspicuous nucleoli. No atypical fea-
tures are present (HES × 40)

Fig. 5   Case 2- Malignant granular cell tumor, Axial section CT with 
contrast demonstrates rotation of the hyoid, nasogastric tube visual-
ized

Fig. 6   Case 2- Malignant granular cell tumor, Coronal section CT 
with contrast demonstrates paralaryngeal involvement with tracheos-
tomy tube in place
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identified. A MRI confirmed the findings on CT imaging, 
but could not confirm direct true vocal fold involvement. 
A core biopsy was obtained from her referring center and 
was read as aGCT, suspicious for malignancy. Given her 
presenting symptom of progressive airway obstruction, tra-
cheostomy for airway protection was performed. At the same 
time, a biopsy of the mass in the left pharynx was obtained 
with final pathology reporting aGCT without overt signs of 
malignancy.

She underwent laryngeal-sparing surgery with left partial 
pharyngectomy, partial vertical laryngectomy and left neck 
exposure. She underwent pharyngeal reconstruction with 
an ulnar free flap. On final pathology, the tumor was diag-
nosed as mGCT measuring 6.8 × 4.5 × 3.2 cm in dimension 
(Fig. 7). The mass was graded as 2/3 and staged pT2N0M0 
based on AJCC 8th edition sarcoma staging of the head and 
neck. Two lymph nodes were reviewed without metastatic 
deposits. Pathological examination of the tumor exhibited 
cellular pleomorphism, increased nuclear:cytoplasmic ratio, 
necrosis and spindling; consistent with mGCT (Figs. 8, 9).

Post-operative radiation therapy was recommended and, 
on four-week post-operative simulation planning CT, a 
newly enlarged contralateral lymph node was identified. This 
was biopsied and confirmed as metastatic mGCT. Approx-
imately six weeks after her initial surgical resection, she 
underwent contralateral right neck dissection with one of 12 
lymph nodes positive for disease with extranodal extension 
identified; therefore, she was upstaged to pT2bN1M0. Fol-
lowing her neck dissection, she completed a course of adju-
vant radiation therapy of 66 Gy and has started surveillance.

Discussion

We present two distinct cases of GCT that share similar 
demographics, but differ in clinical presentation and tumor 
histopathology. The first case was bGCT with multifocal 
presentation involving the anterior 2/3 of the oral tongue and 
contralateral hypopharynx. The patient was asymptomatic 
despite the large size of the hypopharyngeal mass. The sec-
ond case with mGCT presented with more acute symptoms 
including dysphagia, odynophagia and ipsilateral otalgia. 
The tumor in the patient with mGCT also had epicenter in 
the hypopharynx, and exhibited compression on the larynx 
requiring airway management with placement of a trache-
ostomy. The first important point to make in this discussion 

Fig. 7   Case 2- Malignant granular cell tumor, Gross Specimen 
removed from neck, pharynx and hypopharynx

Fig. 8   Case 2- Malignant granular cell tumor, sheets of spindle and 
polygonal cells with granular cytoplasm. (HES × 20)

Fig. 9   Case 2- Malignant granular cell tumor with areas of spindling 
and nuclear atypia (HES × 40)
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is that, in head and neck, GCT can present with variable 
symptomatology and presentation. Both patients underwent 
surgical resection of their tumors and fully regained swal-
lowing function post-operatively, as evaluated by both sub-
jective and objective means.

The second important point to make in this discussion is 
that in our second case, mGCT was firmly diagnosed by his-
topathology only after complete tumor resection. This high-
lights the fact that, even in the hands of very experienced 
head and neck pathologists, the diagnosis of mGCT can 
be challenging because large tumors can be histologically 
heterogeneous contributing to sampling error. Therefore, 
complete resection is recommended for definitive diagnosis.

Surgical resection is the standard treatment for GCT 
regardless of histopathology finding. GCT grows submu-
cosally, unlike squamous cell carcinoma, which grows along 
the mucosa. Large mucosal resections, as done for squamous 
cell cancers may not be necessary and importantly, laryngeal 
preservation should be considered when possible. The risk 
of recurrence reported for both benign and malignant GCT 
is 2–3%, but can rise to 21% if there is a positive margin 
after excision [10]. The third important point to make in 
this discussion is that complete tumor excision with nega-
tive margins is recommended and the potential use of free 
tissue microvascular reconstruction should be considered to 
optimize functional outcome in the patients with head and 
neck GCT. In the case described by Krishnamurthy et al., 
the patient was diagnosed with mGCT, requiring a total 
glossectomy for tumor extirpation followed by free tissue 
reconstruction [9]. Similarly, in our second case, the large 
resection of pharyngeal mucosa resected required free tis-
sue microvascular reconstruction to optimize swallowing 
outcome. This required careful surgical planning by experi-
enced surgical and reconstructive teams.

A number of institutional as well as SEER based ret-
rospective studies have been published, evaluating overall 
survival, risk of lymph node metastasis, and rate of distal 
metastasis in patients with mGCT of all sites. These stud-
ies and their pertinent findings are summarized below in 
Table 1. Head and neck mGCT are rare and comprise a very 
small percentage of patients represented in these studies. 
However, there are no population-based studies to determine 
head and neck specific recurrence and/or metastasis rates 
of mGCT. With that said, mGCT involving all sites have 
a reported mortality rate of up to 40% with 5 and 10 year 
overall survival of 52% and 26% respectively [10, 11]. In the 
series published by Imanishi et al., all patients diagnosed 
with aGCT or mGCT who had recurrence or distant meta-
static disease died of their disease. Moreover, the authors 

found that necrosis was statistically associated with local 
recurrence [11].

Local nodal dissection has been advocated in cases of 
malignant tumors for local regional control. Our patient 
with mGCT developed contralateral cervical lymph node 
metastasis while under surveillance and prior to start of 
post-operative radiation therapy. Although, this is an unu-
sual presentation, patients with hypopharyngeal cancers 
from squamous cell carcinoma can develop bilateral nodal 
disease due to abundant bilateral cervical lymphatic drain-
age in the hypopharynx [12]. The fourth important point 
to make in this discussion is that hypopharyngeal primary 
mGCT may have a significant risk of regional metastatic 
nodal disease, which can be bilateral. Therefore, manage-
ment of the neck should be incorporated in the overall 
management of mGCT of the hypopharynx whether by 
surveillance or neck dissections for clinically evident 
disease. The literature is not clear, however, on whether 
elective nodal dissections for occult disease should be uni-
formly performed. In the SEER database review of 113 
patients with mGCT of all sites, Moten et al. concluded 
that patients with no clinically evident lymph node metas-
tasis do not warrant lymph node dissection, as only 12% 
had positive disease identified in pathology specimens 
[13]. Moten’s group also identified tumor size greater than 
5 cm as a risk factor for death from disease as compared 
to smaller tumors [13]. Tumor size has been identified 
as an important risk factor for metastatic potential, spe-
cifically tumors greater than 5.5 cm have been shown to 
have greater risk of metastasis, as seen in our patient with 
mGCT with a tumor size of 6.8 cm [14]. The patient with 
mGCT also underwent adjuvant radiation therapy. This 
has been described in the literature in cases of mGCT with 
positive margins or with metastasis [15, 16].

The fifth most important point to make in this discus-
sion is that hypopharyngeal GCT is rare and diagnosis of 
mGCT is even more challenging. However, it is important 
to keep this diagnosis in the working differential for sub-
mucosal hypopharyngeal masses. The GCT case reports 
illustrated here highlight the spectrum of clinical presenta-
tion, multifocality, and potential for metastatic disease in 
the cervical lymph nodes. Complete surgical resection is 
the standard of care, and appropriate surgical pre-planning 
by an experienced head and neck surgical and reconstruc-
tive team cannot be over-emphasized. Management by an 
experienced multidisciplinary head and neck team com-
prising of a pathologist, radiologist, radiation and medical 
oncologist, and speech and swallowing therapist is para-
mount for maximizing functional and oncologic outcomes 
of patients with GCT.
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