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Case report 
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A B S T R A C T   

Malignant pulmonary granular cell tumor (GCT) is extremely rare and difficult to distinguish from benign GCT. 
Most GCTs are neural-type and express S-100. However, a small subset of tumors sub-classified as the non-neural 
type do not express S-100. We report a case of malignant non-neural-type GCT in the lungs. 

A 77-year-old woman felt chest discomfort and dyspnea in July 2019. She had never smoked and had no 
medical history other than hypertension and diabetes mellitus. 

She was initially evaluated at a local hospital. Flexible bronchoscopy showed total occlusion of the right main 
bronchus by a mass-like lesion. Biopsy of the mass lesion revealed chronic inflammation. The patient visited for 
re-evaluation in September 2019. Rigid bronchoscopy showed worsening of the total obstruction of the right 
main bronchus by a tumor mass, such that the carina was not visible. Additionally, endobronchial nodules were 
observed on the medial side of left main bronchus. The tumor masses of both main bronchi were removed by 
bronchoscopic intervention, but the right main bronchus was not opened. Biopsy revealed malignant GCT, fa-
voring the non-neuronal type (S-100-negative). 

We report an extremely rare case of malignant pulmonary GCT negative for S-100 in immunohistochemistry. 
In this case, surgical resection was not possible because the tumor was diagnosed at a fairly advanced stage and 
had spread to involve the contralateral main bronchus. The patient chose to be treated at another hospital and 
was thereafter lost to follow-up.   

1. Introduction 

Granular cell tumors (GCTs), first described by Abirokossoff in 1926, 
are common in the head and neck region but can occur at any site [1]. 
Pulmonary GCT, first reported by Kramer in 1938, is rare [2], with fewer 
than 80 cases reported through 1995 [3] and only a few more cases 
reported subsequently. Malignant pulmonary GCT is even more unusual 
and difficult to distinguish from benign GCT [4–7]. Their proposed 
histological origins include neural cells, especially Schwann cells [1,8]; 
thus, most GCTs are considered neural-type and express S-100 protein 
regardless of the location [9]. However, a small subset of tumors 
sub-classified as non-neural, do not express S-100 [10,11]. This report 
describes a case of malignant GCT of the non-neural type occurring in 
the lungs. 

2. Case report 

A 77-year-old woman felt chest discomfort and dyspnea in July 
2019. The patient had never smoked and had no medical history other 
than hypertension and diabetes mellitus diagnosed 10 and 5 years prior, 
respectively. The patient indicated that a chest X-ray performed one year 
ago was normal. She was admitted to the local hospital and examination 
for the above symptoms revealed total collapse of her entire right lung. 
Flexible bronchoscopy revealed total occlusion of the right main bron-
chus by a mass-like lesion (Fig. 1A). Tissue biopsy by flexible bron-
choscopy showed chronic inflammation. The patient then visited 
Samsung Medical Center for re-evaluation and medical treatment for the 
endobronchial lesion in September 2019. At that time, the patient 
constantly complained of dyspnea and intermittent coughing. A chest x- 
ray showed total atelectasis of her right lung. Since the airway occlusion 

Abbreviations: GCT, granular cell tumor; CT, computed tomography; IHC, immunohistochemistry; N:C, nuclear-cytoplasmic; HPF, high-power fields. 
* Corresponding author. Division of Pulmonary and Critical Care Medicine, Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of 

Medicine, 81 Irwon-ro, Gangnam-gu, Seoul, 06351, South Korea. 
E-mail address: hjk3425@skku.edu (H. Kim).  

Contents lists available at ScienceDirect 

Respiratory Medicine Case Reports 

journal homepage: http://www.elsevier.com/locate/rmcr 

https://doi.org/10.1016/j.rmcr.2020.101002 
Received 31 December 2019; Received in revised form 19 January 2020; Accepted 19 January 2020   

mailto:hjk3425@skku.edu
www.sciencedirect.com/science/journal/22130071
https://http://www.elsevier.com/locate/rmcr
https://doi.org/10.1016/j.rmcr.2020.101002
https://doi.org/10.1016/j.rmcr.2020.101002
https://doi.org/10.1016/j.rmcr.2020.101002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rmcr.2020.101002&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


Respiratory Medicine Case Reports 29 (2020) 101002

2

had persisted for at least two months, the medical staff believed that the 
probability of reopening of the right lung through bronchoscopic 
intervention was low. Therefore, the main purpose of rigid bronchos-
copy was to establish a treatment plan after an accurate diagnosis with 
tissue biopsy. The secondary purpose was to remove as much of the 
obstruction as possible. 

Chest computed tomography (CT) images showed a calcified mass 
extending to the right main bronchus that had probably originated in the 
bronchus intermedius and appeared to grow towards the subcarinal area 
(Fig. 1B and C). Results from the Department of Radiology at Samsung 
Medical Center indicated that the lesion was more likely to be a central 
bronchogenic carcinoma than a benign lesion. The other side of the 
thorax or the upper abdomen did not show any lesions on the CT 
imaging. 

The patient was hospitalized and underwent rigid bronchoscopy, 
which showed total obstruction of the right main bronchus by a mass. 
The mass had worsened such that the carina was not readily visible 
(Fig. 2A). Additionally, small round black endobronchial nodules were 
observed on the medial side of the left main bronchus (Fig. 2B). The 
mass in the right main bronchus was removed using a rigid tube and 
snare but the right main bronchus was not opened (Fig. 2C). The 
endobronchial nodules on the left main bronchus were removed by bi-
opsy forceps. After rigid bronchoscopy, the right main bronchus did not 
open and chest X-ray showed persisting total collapse of the patient’s 
right lung. 

The mass specimen comprised several fragmented clusters of tumor 
cells arranged in solid sheets or cords separated by thin collagenous 
bands (Fig. 3A). Spindling of the tumor cells was observed in multifocal 
areas of the tumor (Fig. 3B). The tumor cells were round to polygonal in 
shape and had abundant eosinophilic and granular cytoplasm, pleo-
morphic nuclei with vesicular chromatin, and occasional prominent 
nucleoli (Fig. 3C). The nuclear-cytoplasmic (N:C) ratio was increased 
compared to that of conventional GCT. Increased mitotic activity was 
identified (up to 3 per 10 high-power fields [HPF]) (Fig. 3C). The his-
tological findings were consistent with malignant GCT. Immunohisto-
chemistry (IHC) revealed that the tumor cells were negative for S-100 
(Fig. 3D) but diffusely positive for CD68 and TFE-3 (Fig. 3E and F), 
suggesting non-neural malignant GCT. The Ki-67 labeling index was up 
to 30% (Fig. 3G). 

The malignant lesions in this patient extended to the right main 
bronchus, carina, and left main bronchus. Therefore, the medical staff 
planned chemotherapy or radiotherapy for further treatment rather than 
surgical resection. However, the patient desired easy access for under-
going additional treatment, so she was transferred to a local hospital and 
thereafter lost to follow-up. 

3. Discussion 

Approximately 6–10% of GCTs occur in the lungs, 90% of which are 
endobronchial lesions [1,12]. Most are benign, with very few malignant 
pulmonary GCTs having been reported. To date, four cases of malignant 

pulmonary GCT have been reported [4–7]. One case suggested that 
malignant pulmonary GCTs coexist with small cell lung cancer; how-
ever, the histological evidence for malignant GCTs was unclear [4]. 

Regardless of benign and malignant status, GCT is a very rare tumor. 
Furthermore, the scarcity of cases and related studies make the diagnosis 
of malignant GCT difficult. In 1998, Fanburg-Smith et al. reported a 
large series of GCTs and proposed histologic criteria for the diagnosis of 
malignant GCT [13] in which GCTs were categorized as malignant, 
atypical, or benign according to the following six histologic features: 1) 
nuclear pleomorphism, 2) tumor cell spindling, 3) vesicular nuclei with 
large nucleoli, 4) increased N:C ratio, 5) necrosis, and 6) increased 
mitotic rate (>2 mitoses/10 HPF). Tumors with more than three of these 
features were classified as malignant GCT. Tumors with only one or two 
features were classified as atypical, while tumors with none of these 
features or with only focal nuclear pleomorphism were considered 
benign [13]. Despite the worldwide use of the Fanburg-Smith classifi-
cation, other criteria for the diagnosis of malignancy have also been 
proposed. Nasser et al. re-classified GCTs according to the presence of 
necrosis and/or mitotic activity (>2 mitoses/10 HPF). Tumors with at 
least one of these features were defined as GCTs with uncertain malig-
nant potential. Additionally, the presence of metastasis was the only 
factor required for the diagnosis of malignant cases [14]. In the present 
case, the GCT tissue showed histological evidence of nuclear pleomor-
phism, tumor cell spindling, and vesicular nuclei with large nucleoli. 
Furthermore, the tumor cells also had an increased N:C ratio and 
increased mitotic rate (>2 mitoses/10 HPF). Thus, the tumor met five of 
the six criteria in the Fanburg-Smith classification and one of two in the 
Nasser classification. Clinically, the lesion had started in the right side 
bronchus and spread to the left main bronchus. Fanburg-Smith et al. also 
reported a Ki-67 index <5% in benign GCTs, 5–10% in atypical tumors, 
and 10–50% in malignant GCTs [13]. Kapur et al. observed similar 
correlations and suggested that the Ki-67 index might be useful in dis-
tinguishing malignant or atypical GCT from benign GCT [15]. In the 
present case, the Ki-67 index was over 30%, corresponding to the range 
of 10–50%, providing an additional clue for diagnosing malignant GCT. 
By combining these findings, the patient could be definitively diagnosed 
with malignant pulmonary GCT. 

All four previously reported cases of malignant pulmonary GCT were 
S-100-positive according to IHC [4–7]. However, the present case was 
S-100-negative on IHC. GCTs negative for S-100 on IHC, known as 
“non-neural GCT”, were first described in 1991 as “primitive polypoid 
granular cell tumors” [16]. Chen et al. reported a non-neural GCT of the 
bronchus in a 9-year-old female patient and suggested that their case 
was the first example of a non-neural GCT in the lungs [11]. However, 
that tumor was not malignant. Another report of a case with 
S-100-negative GCT with malignant potential occurring on the scalp 
suggested that the absence of S-100 expression in malignant GCTs might 
be due to altered differentiation processes in the malignant tumors [17]. 

Benign GCTs are slow-growing and have a good prognosis; moreover, 
over half of GCT patients are asymptomatic at diagnosis [18]. As 
described above, malignant pulmonary GCT cases are extremely rare, 

Fig. 1. (A) Flexible bronchoscopy showing total occlusion of the right main bronchus by a tumor mass. Chest CT showing a calcified tumor mass extending to the 
right main bronchus and collapse of the right lung. (B) Transverse view (C) Coronal view. 
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and thus, their prognosis is unknown. Two of the three cases described 
above had pleural or lung metastasis and only one case presented a 
single solitary lesion for which surgical resection was performed [5–7]. 
Among GCTs occurring in locations other than the pulmonary system, 
compared to slow-growing benign GCTs, the prognosis of malignant 
GCTs seems to be poor because of their rapid progression and metastasis 
[13]. In the present case, upon patient presentation to the hospital with 
symptoms, a lesion completely blocking the right main bronchus was 
found and the degree of invasion had progressed rapidly when the pa-
tient reported for reevaluation of the lesion by bronchoscopy just two 
months later. 

4. Conclusion 

We report an extremely rare case of malignant pulmonary GCT that 
was S-100-negative on IHC. To our knowledge, ours is the first report of 
GCT with both malignancy and of the non-neural type in the lungs. In 
this case, surgical resection was not possible because the tumor was 
diagnosed at a fairly advanced stage and had spread to involve the 
contralateral main bronchus. 
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Fig. 3. Histologic findings and immunohistochem-
ical staining results from the malignant granular cell 
tumor of the bronchus. (A) Tumor cells proliferating 
in the submucosa of the bronchus, forming solid 
sheets or ribbon-like arrangements separated by thin 
fibrous tissue. (B) Frequent tumor cell spindling in 
multifocal areas of the tumor. (C) Tumor cells pos-
sessing abundant eosinophilic and coarse granular 
cytoplasm with distinct cell borders. Severe nuclear 
pleomorphism with vesicular nuclei, prominent 
nucleoli, increased N:C ratio, and brisk mitotic ac-
tivity (arrow) are observed. (D–F) Immunostaining 
indicating that the tumor cells were negative for S- 
100 but had strong cytoplasmic and nuclear reac-
tivity for CD 68 and TFE-3, respectively. (G) 
Increased Ki-67 labeling index (up to 30%) in tumor 
cells.   
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