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Abstract
Pulmonary granular cells tumors (CGT) are rare tumors, that derive from Schwann cells. In the tracheobronchial and
pulmonary tree, they remain a diagnostic challenge. There are no well-established criteria to differentiate between benign,
atypical, and malignant GCT. Moreover, its real frequency in the respiratory tract is still unknown. Here, we represent
2 cases of bronchial and lung GCTs. We aim to highlight the frequency of all clinicopathological characteristics of this rare
tumor in the tracheobronchial and pulmonary tree location based on our cases and the available literature in a large
systematic review.
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Introduction

A granular cell tumor (GCT) is a rare mesenchymal tumor
that derives from Schwann cells. It was described for the
first time by Abrikossoff and it was called granular cell
myoblastoma.1 It occurs almost at any location in the body.
They are most frequently found in the tongue, thoracic
region, and upper extremities.2 They occur rarely in the
tracheobronchial and pulmonary tree, where they constitute
a diagnostic challenge.3,4,5 There are no well-established
criteria to differentiate between benign, atypical, and ma-
lignant GCT, as the gray zone, where lesions present the
potential for metastasis or local aggressiveness, still needs to
be well investigated and better characterized. We aim,
through our 2 cases and based on our review of the liter-
ature, to highlight the frequency of GCTs of the lung and
tracheobronchial tree and to investigate their clinicopath-
ological characteristics in this rare localization, to better
diagnose these lesions.

Case 1

A 47-year-old man attended the hospital with a 3-month
history of chest pain and shortness of breath. He was a
smoker and had no personal or family history of
malignancy.

Physical examination demonstrated no abnormalities
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Chest radiograph demonstrated a right hilar opacifi-
cation which was thought to be malignant (Figure 1).
Direct bronchoscopy revealed an obstruction of the
bronchi of the third segment of the right upper lobe by a
submucosal tumor mass (Figure 2). A transbronchial
biopsy was performed. Microscopic examination showed
a submucosal mesenchymal proliferation which was
composed of large polygonal cells with eosinophilic
granular cytoplasm, nuclei with prominent nucleoli, and
absence of mitotic figures. Clusters of cells were sepa-
rated by delicate fibrovascular stroma (Figure 3). No
necrosis, pleomorphism, large nucleoli, spindling, or
high N/C ratio was seen. Trapped submucous glands were
also present. Immunohistochemistry revealed PS100-
positive tumor cells (Figure 4).

The patient had Magnetic resonance imaging, which
showed secondary bilateral paravertebral lesions con-
cordant with GCT metastases. After a multidisciplinary
consultation and discussion with the patient, it has been
decided not to perform surgical resection on these
metastases as they are not amenable to surgical re-
moval. Palliative radiotherapy has been proposed as an
option if the patient develops symptomatic
manifestations.

Case 2

A 45-year-old man suffered from a chronic cough for
several months. He had a history of smoking. Physical
examination was normal.

The chest radiograph demonstrated a nodular lesion in
the upper lobar segment. Bronchoscopy showed an ob-
structive endobronchial lesion. Biopsies were taken.

Histologically, tumor tissue was built from clusters of
round to oval and some polygonal cells with eosinophilic,
finely granular cytoplasm and small nuclei, with occasional
nucleoli.

Between the clusters of tumor cells, fibrous tissue was
focally present. These tumor cells were infiltrative between
bronchial glands (Figure 5). Immunohistochemically, all
tumor cells were S-100 (Figure 6) and vimentin-positive.
Human Melanoma Black-45 (HMB-45) and Cytokeratin
were negative. The patient was treated by endoscopic re-
section. The follow-up didn’t notice any recurrence or
metastasis.

Review of the literature

All potentially eligible articles were screened, at the title,
abstract and full-text stages. The review was conducted
based on the Preferred Reporting Items for Review and
Meta-Analysis Protocols (PRISMA) statement.6 The terms
« granular cell tumor » and “granular cell myoblastoma »
were searched in the PubMed database and 5181 titles

appeared. We retained only studies reporting GCT of the
respiratory tract, i.e., lung, trachea, and bronchi GCT. In this
review, we included case reports and case series whatever
the number of cases, in English and French literature re-
porting GCTs of the respiratory tract which detailed clinical
and/or pathological characteristics. No case was excluded.
The frequency of these findings was only calculated based
on studies reporting them. Reports not searching for these
findings were marked as non-available (NA).

Finally, 55 studies fulfilling these criteria were analyzed
for clinicopathologic findings of GCT.2,7–61 These studies
are distributed as follows: 50 case reports and 5 case series.

Figure 1. Chest radiograph: a right hilar opacification.

Figure 2. A submucosal tumor mass protruding into the luminal
airway.
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A total of 120 cases were retrieved from these studies.
Clinical and histopathological characteristics were collected
for all studies when available.

The data collected were recorded on the exploitation
sheet and were subject to computer entry and statistical
analysis using the ‘Excel’ software.

Clinical features are summarized in Table 1.

Clinical findings

GCTs affect women (63, 52.5%) more frequently than men
(47, 39.1%). Information was unavailable in 12 cases
(10%).27,28,29,30,32,35,36,45 The age ranged from 6 to
66 years. Smoke history was reported in 40 cases (33.33%),
was absent in 14 cases (11.6%), and was not practiced in
66 cases (55%). The lesion was commonly described in the
bronchus (94, 78.3%), and tracheal GCTs represented the
second most localization (15, 12.5%). 11 GCTs were de-
scribed in the lung (11, 9.1%). The right lung was more
affected than the left one (51 vs 38, 42.5% vs 31.6%). Five
cases were reported in the trachea.14,22,47,57,58

Most patients in this review presented with an asymp-
tomatic nodule or mass discovered incidentally (32,
26.7%).8,9,45,57,58,59 Pulmonary multiple GCT was docu-
mented in nine lesions (7.5%).14,20,26,45,56,58 The coexis-
tence with bronchopulmonary carcinoma was noticed in
14 cases (11.6%).25,48,56,58 Two patients had presented
metastases at the moment of the diagnosis.56,58

The first case of metastatic GCTwas a case of a 38-year-
old nonsmoker man diagnosed with a malignant and ob-
structed GCT of the trachea with no further available in-
formation on this case.56

The second case of metastatic GCT was a case of a 51-
year-old nonsmoker woman diagnosed with a malignant
GCT. She presented with a 6.4 × 6.1 × 4.4 cm infra hilar left
lower lobe mass with extrinsic compression and obstruction

Figure 3. Endobronchial biopsy of granular cell tumor (case 1):
A bronchial wall covered with metaplastic, reactive squamous
epithelium (yellow star), lying above tumor tissue (arrow)
composed of oval to round cells with abundant granular,
eosinophilic cytoplasm, with small nuclei (H&E).

Figure 4. Immunohistochemistry (case 1): tumor cells were
strongly positive for S-100.

Figure 5. Endobronchial biopsy of granular cell tumor (case 2):
polygonal tumor cells were infiltrative between bronchial glands
(H&E).

Figure 6. Immunohistochemistry (case 2): S-100 positive.
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of the left mainstem on enhanced computed tomography.
Pathology of the resection specimen confirmed a GCT
composed of sheets of tumor cells with pleural, pericardial,
and diaphragmatic metastases. Molecular analysis by next-
generation sequencing failed to yield any driver mutations
common to primary lung adenocarcinomas.58

Pulmonary metastases frommalignant oesophageal GCT
had been reported.18 The follow-up was available for
18 cases (15%), ranging from 1 month52 to 28 years.56 Two
tumors showed recurrence: one with large tracheal infil-
tration and positive surgical margin, 1 year later,14 and the
second 3 weeks later.35 However, the most common patients
were disease free Treatment was based on surgical resec-
tion, endoscopic resection, electrocautery, and laser.

Histopathological findings

The histopathological findings are presented in Table 2. The
tumor’s size ranged from 0.4 to 8 cm. The pattern of in-
vasion had infiltrative borders at 20.8% and pushing borders
at 71.16%. The growth pattern for the remaining cases was
not available or not mentioned. Changes of the overlying
epithelium were observed in 34 cases (28.3%) with squa-
mous metaplasia (29, 24.16%), pseudoepitheliomatous
hyperplasia (2, 1.6%), congestive (2, 1.6%) et ulceration
(1, 0.8%).

Perineural invasion was noted in three neoplasms
(2.5%).18,45,57 Vascular invasion was not reported in the
published cases. Inflammatory cells were present intra-
tumorally, peritumorally, or both in 11 cases (9.1%). Ne-
crosis was reported in 3 cases (2.5%).18,19,58

The Fanburg-Smith and the Nasser histological criteria
were collected for all studies when available.61 According to
the Fanburg-Smith criteria, the most common pulmonary
GCTs were benign (117, 97.5%). Only three primary ma-
lignant GCT in the lung and the tracheobronchial tree had
been described (3, 2.5%),19,56,58 with two tumors with
distant metastases.56,58 Only 2 cases of the recurrent disease
had been reported.14,35

Discussion

Through these two reported cases and from all previous
reports we analyzed and tried to extract the exact frequency
of GCTs and their clinicopathological characteristics. GCT
remains an interesting tumor occurring widely, with most
cases following a benign course. Malignant behavior is
described on rare occasions. Our study supports these
findings with no metastatic case found in our two patients
and rare metastatic cases reported in the literature. Our two
reports patients were men aged 45 and 47 years old, di-
agnosed with benign GCT located in the bronchi, revealed
by dyspnea, shortness of breath, and chronic cough. They

were managed by surgical resection, with negative margins
without any progression at follow-up.

Histologically, Tumors were characterized by an infil-
trative growth pattern in our 2 cases. Few studies found
perineural and vascular invasion in GCT, considering these

Table 2. Review of the litterature: Histopathologic
characteristics.2,6–60

Characteristics Case no, (%)

Size
Range 0.4–8 cm

Growth pattern
Polypoid/limited 25 (20.8%)
Infiltrative 85 (71.66%)
NA 10 (8.33%)

Pleomorphism
Absent 47 (39.2%)
Mild 5 (4.2%)
Marked 4 (3.4%)
NA 64 (53.4%)

Vesicular Nuclei
Absent 91 (75.8%)
Present 6 (5%)
NA 23 (19.2%)

Increased NC ratio
Absent 91 (75.9%)
Present 6 (5%)
NA 23 (19.2%)

Necrosis
Absent 91 (76%)
Present 3 (2.5%)
NA 26 (21.6%)

Mitosis
Absent 94 (78.4%)
Present 3 (2.5%)
NA 23 (19.2%)

Surface changes
pseudoepitheliomatous Hyperplasia 2 (1.6%)
Squamous metaplasia 29 (24.16%)
ulceration 2 (1.6%)
NA 87 (72.5%)

Inflammatory cells
Present 11 (9.1%)
Absent 80 (66.7%)
NA 29 (24.2%)

Perineural invasion
Present 3 (2.5%)
Absent 91 (76%)
NA 26 (21.5%)

Vascular invasion
Present 0 (0%)
Absent 109 (90.8%)
NA 11 (9.2%)
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features as benign findings that have no adverse outcome. In
our 2 cases, no perineural invasion or vascular invasion was
found. These findings are similar to the literature.

Primary pulmonary and tracheobronchial tree GCT is
known to comprise 6%-10% of all GTCs.8,9 Two large
series have studied GCT of the lung in their different
clinicopathological aspects.59,60

These tumors are derived from Schwann cells. They
present a wide spectrum of clinical, biological, and
pathological findings. They develop between the third
and fourth decades of life and are more commonly seen in
women. GCTs are developed frequently in the bronchus,
then the trachea, and finally in the lung. The right lung
seemed to be more affected than the left one. In our
reported two cases, GCTs were endobronchial. Most
patients are asymptomatic, with a polypoid nodule
ranging from a few millimeters to 8 cm.2 The most
common symptoms are cough, shortness of breath, chest
pain, and recurrent pneumonitis. On endoscopy, the le-
sion is more polypoid and limited than infiltrative,
contrary to the other localization, in which the infiltrative
growth pattern is observed in 60% of the cases.61 Four
percent to 10% of pulmonary GCTs are multicentric.21

Multiple pulmonary GCTs most commonly occur as
endobronchial tumor masses.9,15,21,27,46,57,59 It is im-
portant to emphasize that multifocality is not a sign of
malignancy and to stress that infiltration of surrounding
tissue is a common finding in lung benign CGT. Local
peri bronchial extension in lung parenchyma may be
present in up to 40%60 but with extremely rare direct
lymph node infiltration.2,59

Pulmonary GCT can occur with synchronous GCT in
other organs, or alongside other neoplasms2,8

Only 3 cases of malignant GCT in the pulmonary and
tracheobronchial trees had been reported in the
literature.19,56,58 Malignant GCTs affect more frequently
women than men. According to the available information in
the literature review, perineural invasion in pulmonary and
tracheobronchial GCT is seen in almost 1.6- % of the re-
ported cases. No case of vascular invasion had been re-
ported in this localization. Necrosis and Mitosis are not
frequent. They were reported in two malignant GCTs, and
one benign GCT.18,19,58 In the third malignant reported
GCT, these histologic characteristics were not precise.56

Despite their high reproducibility, necrosis, and mitosis may
indicate an increased risk of malignant evolution, which are
not strong correlators with malignancy in GCTs in this
studied localization. This finding leads us to wonder if the
Fanburg-Smith and the Nasser histological criteria are also
applicable in pulmonary and tracheobronchial tree locali-
zation. We think that only metastases may classify tumors as
malignant. In fact, in our first reported case, no histologic
criteria of malignancy were found, however, the patient had
developed metastases.

Some authors stipulate that the upregulation of p53 as
well as Ki67, a nuclear proliferative marker, are well cor-
related with an aggressive clinical course and malignant
behavior of GCT of soft tissue. In a recent study,
p53 immunostains were negative and Ki67 was less than 1%
in all benign cases.62

Differential diagnosis is discussed according to the be-
nign or malignant presentation. For benign GCT, it includes
fibroxanthoma and leiomyoma. Malignant GCTs are more
difficult to diagnose owing to their unusual presentation.
The differential diagnosis includes a large spectrum of
diseases such as malignant peripheral sheath tumors, his-
tiocytosis, Rosai-Dorfman disease, PEComa, melanoma,
carcinoma, and alveolar soft tissue sarcoma. A large panel
of immunohistochemical stains will be needed in some
cases. The correlation between morphological analysis and
immunohistochemical results is mandatory to make the
diagnosis.

The treatment of GCT of the lung is based on tumor size
and the extent of infiltration. Small tumors (<1.0 cm) may be
treated by bronchoscopic extirpation, laser therapy, or
sleeve resection. Larger tumors (>1.0 cm) that usually
extend beyond the tracheobronchial cartilage are usually
treated by surgical resection.19

Due to the low number of true malignant cases and
series, information about the prognosis is still lacking.

Conclusion

In conclusion, this paper reports two other benign cases of
endobronchial GCT, in addition to the largest review of the
literature on pulmonary and tracheobronchial GCTs.

GCT remains an interesting tumor in this localization,
with most cases following a benign course and a malignant
behavior described on rare occasions. They may occur
without symptoms. The rare cases that showed metastatic
spread did not correlate with the histological features
typically associated with aggressive behavior. The most
available malignancy criteria in this localization are
metastases.
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18. Radić P and Brčić L. Pulmonary granular cell tumours: case
presentations and literature review. Scott Med J. 2017;62(2):
70–73. doi:10.1177/0036933017711796

19. Jiang M, Anderson T, Nwogu C, et al. Pulmonary malignant
granular cell tumor. World J Surg Oncol. 2003;1(1):22. DOI:
10.1186/1477-7819-1-22

20. Nath D, Gupta A, Arava S, et al. Synchronous existence of
granular cell tumor and small cell carcinoma of lung: an
unusual entity. Indian J Pathol Microbiol. 2016; 59(1):90–92.
DOI: 10.4103/0377-4929

21. van de Loo S, Thunnissen E, Postmus P, et al. Granular cell
tumor of the oral cavity; a case series including a case of
metachronous occurrence in the tongue and the lung. Med
Oral Patol Oral Cir Bucal. 2015;20(1):e30-e33.
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einer sackförmigen Bronchiektasie [A case of granular cell
myoblastoma of bronchus with bronchiectasia (author’s
transl)]. Z Erkr Atmungsorgane. 1978;150(1):90–97

47. Muthuswamy PP, Alrenga DP, Marks P, et al. Granular cell
myoblastoma: rare localization in the trachea. Report of a case
and review of the literature. Am J Med. 1986; 80(4):714–718.
DOI: 10.1016/0002-9343(86)90831-4

48. Peterson PA Jr, Soule EH and Bernatz PE. Benign granular-
cell myoblastoma of the bronchus: report of two cases.
J Thorac Surg. 1957; 34(1):95–104.

49. Tamayo JL andRojasMC.Granular cell myoblastoma (granular
cell schwannoma) of the right upper bronchus coexisting with a
bronchogenic carcinoma. Report of the first case in the litera-
ture. J Thorac Cardiovasc Surg. 1971;62(2):268–270

50. Roenspies U, Gloor E and Saegesser F. Myoblastome
granulo-cellulaire bronchique bifocal (tumeur d’Abrikossoff)
[Bifocal bronchial granulocellular myoblastoma (Abrikosov’s
tumor)]. Schweiz MedWochenschr. 1977;107(35):1232–1235

51. Kramerr R and Kramerr R. Myoblastoma of bronchus. Ann.
Otol, S t Louis 1939; 48: 1083.

52. Krausa R, Melnickp J and weinbergMyoblastoma of
A.Bronchus.. J. thorac. Surg; 17: 382.

53. Liebowa A. Atlas of Tumor Pathology, Sect 5, fasc 17, 61.
Washington: Armed Forces Institute of Pathology.

54. Lowbeer R and Amer J. Granular Cell Myoblastomas of
Unusual Locations (Bronchus, Breast, Chest Wall). Path
1953; 29: 611.

55. Ramsey J H. Bronchial granular cell myoblastomas. Arch.
Otolaryng , Chicago, 1955; 62: 81.

56. Xu S, Zhao Q, Wei S, et al. Next generation sequencing
uncovers potential genetic driver mutations of malignant
pulmonary granular cell tumor. J Thorac Oncol. 2015;
10(10):e106-e109. DOI: 10.1097/JTO.0000000000000640
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