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Abstract

Rationale: Bronchial schwannomas are extremely rare among the benign tracheobronchial tumors and little are known abo®
epidemiology and optimal clinical management. Here, we report a case of bronchial schwannoma in a young Japanese man and
clinical implications about epidemiology, symptom, diagnosis, and treatment of bronchial schwannoma.

Patients concern: A 37-year-old man visited our department with a nodule incidentally found on his chest radiograph during
a routine medical checkup.

Diagnosis: The tumor was diagnosed as a bronchial schwannoma after pathological evaluation. Microscopically, the tumor
consisted of spindle cell proliferation characterized by an alternating highly ordered cellular Antoni A component with occasional
nuclear palisading and a loose myxoid Antoni B component. Tumor cells were immunoreactive for S100 but not for smooth
muscle actin or KIT.

Interventions: A video-assisted right middle and lower bilobectomy was performed.

Outcome: He remains under observation without recurrence.

Lessons: In our review, many reports have come from Asian countries. Bronchial schwannoma can occur within a wide range of
age groups and in both men and women. No difference in incidence was observed between right and left bronchial tree. Bronchial
schwannoma is sometimes difficult to differentiate from malignant diseases. We should include bronchial schwannoma as one of

the differential diagnoses of primary bronchial tumors.

Abbreviations: CT = computed tomography, FDG = 18F-fluorodeoxyglucose, PET = positron emission tomography.
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1. Introduction

Schwannoma is a benign encapsulated nerve sheath tumor aris-
ing in peripheral nerves. Bronchial schwannomas are extremely
rare and account for 2.2% of benign tracheobronchial tumors.["?!
Due to its rarity, the clinical detail of this tumor including clinical
presentation, imaging features, and standard therapy, have been
insufficiently reported. In addition to presentation of our case,
we reviewed published cases of bronchial schwannomas, evalu-
ated their epidemiology, and tried to clarify these issues.

2. Patient information

A 37-year-old Japanese man visited our hospital after a nod-
ule was found on chest radiograph during a routine medical
checkup. He was asymptomatic and had no past medical history
and no family history of malignant disease within the second
degree of kinship. He was an office worker with no smoking or
dust exposure history.

Written informed consent was obtained from the patient for the purpose of
publication.

The authors have no funding and confiicts of interest to disclose.

Data sharing not applicable to this article as no datasets were generated or
analyzed during the current studly.
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3. Clinical findings

Vital signs, including body temperature and oxygen saturation,
were normal. No wheeze or crackle was heard on auscultation.
No lymph nodes were palpable.

4. Diagnostic assessment

Milestones related to diagnosis and intervention is shown in
Table 1. Laboratory investigation results, including tumor
markers, were unremarkable. Chest radiograph revealed a
discrete nodule located at the caudal part of the right hilum
(Fig. 1a). Computed tomography revealed a 17-mm-sized nod-
ule in the right lower lobe (Fig. 1b). 18F-fluorodeoxyglucose
(FDG) positron emission tomography/computed tomography
(PET/CT) revealed abnormal FDG accumulation in the nod-
ule, with 4.07 times the maximum standardized uptake values
(Fig. 1c). Bronchoscopy identified a non-pulsating submuco-
sal nodule with proliferating capillaries on the mucosa at the
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proximal end of the right intermediate bronchus (Fig. 1d). The
nodule bled easily upon contact.

5. Therapeutic intervention

A video-assisted right middle and lower bilobectomy was per-
formed. Gross examination of the nodule showed a dumb-
bell-shaped solid tumor surrounded by a fibrous capsule with
a mottled yellow-white appearance on the cut section. A loupe
view is shown in Figure 2a. Microscopically, the tumor con-
sisted of spindle cell proliferation characterized by an alter-
nating highly ordered cellular Antoni A component (Fig. 2b)
with occasional nuclear palisading and a loose myxoid Antoni

Milestones related to diagnosis and intervention.

1 yr before the first
visit to our department

No abnormality was detected on his chest
radiograph

3wk before the first visit A nodular opacity was found on his chest radiograph

2wk after the first visit Computed tomography revealed a nodule in the right lower
lobe

5wk after the first visit FDG-PET/CT revealed abnormal FDG accumulation in
the nodule. A submucosal nodule was identified via
bronchoscopy

7wk after the first visit A video-assisted right middle and lower bilobectomy was
performed

CT = computed tomography, FDG = 18F-fluorodeoxyglucose, PET = positron emission tomography.
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B component (Fig. 2¢). Tumor cells were immunoreactive for
S$100 (Fig. 2d) but not for smooth muscle actin or KIT. The
tumor was localized within the bronchial wall, limited by the
bronchial adventitia, and protruding between the cricoid carti-
lages into the lumen. The tumor was diagnosed as a bronchial
schwannoma.

6. Follow-up and outcomes

The patient had a good postoperative course and remains under
observation in an outpatient clinic. Image findings show that the
tumor has not recurred to date.

7. Discussion

We searched the cases with the keyword “bronchial schwan-
noma” via PubMed in October 2021 and identified 112 arti-
cles. We identified 33 cases of bronchial schwannoma among
them (Table 2).5-28 The process of selecting the cases is shown
in Figure 3a. The median age was 48 years. Of 33 cases, 16 were
male and 17 were female. In terms of tumor location, 15 were in
the right bronchial tree, 15 were in the left bronchial tree and 3
were in the trachea or carina (Fig. 3b). This review indicates that
bronchial schwannoma occurs not only in older people but also
in younger people, with no apparent differences with regards to
gender or tumor location. Although many reports have come
from Asian countries, we cannot definitively state the frequency
of occurrence based on race.

Bronchial schwannomas are often detected and diag-
nosed with clinical presentations of cough, hemoptysis, and

-

Figure 1. (a) A nodule is noted on the chest radiograph (black arrows). (b) A 17-mm-sized nodule, with a mild contrast effect, is noted on contrast-enhanced
CT (white arrows). (c) 18F-fluorodeoxyglucose (FDG) positron emission tomography/computed tomography (PET-CT) reveals abnormal FDG accumulation in the
nodule, with a maximum standardized uptake value of 4.07. (d) Bronchoscopy reveals a non-pulsating submucosal nodule, with proliferating capillary vessels,

on the mucosal surface of the proximal end of the right intermediate bronchus.
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Figure 2. (a) Loupe view. A dumbbell-shaped nodule, measuring 20 x 15 x 15mm in dimension, appears to be localized within the bronchial wall, limited by
the bronchial adventitia, and protruding between the cricoid cartilages into the lumen. (b-d) Histological and immunohistochemical findings. (b, c) hematoxylin
and eosin stains. The tumor consists of spindle cell proliferation characterized by an alternating highly ordered cellular Antoni A component (b) with occasional
nuclear palisading and a loose myxoid Antoni B component (c). Tumor cells were immunoreactive to S100 (d). The nodule was histologically diagnosed as a

schwannoma.

Compilation of data from previous studies?28!

The number of reported cases N=33
Median age (range) 48 yr (13-86)
Sex (male: female) 16:17

Country

Asian countries (Japan/others) N=29(N=18N=11)

Western countries N=4
Tumor origin

Carina N=3

Right side N=15

Left side N=15

dyspnea; and some cases are diagnosed after the develop-
ment of obstructive pneumonia.®?! However, cases have
been reported in which bronchial schwannomas were found
incidentally through bronchoscopy in patients without symp-
toms.!"$l Moreover, some cases are discovered on chest radio-
graphs during medical checkups, such as this case.!®! Although
FDG-PET/CT is helpful in distinguishing between benign and
malignant lung tumors, maximum standardized uptake val-
ues on FDG-PET/CT of schwannomas has been shown to be
varied, probably due to the degrees of cellularity, microvas-
cular density or vascular permeability.’%*'! It should be noted
that FDG-PET/CT is not always practical in differentiating
a schwannoma from a malignant tumor, as a schwannoma
sometimes shows abnormal FDG accumulation, as was the
case in this patient. Histological evaluation is the standard
method used for the diagnosis of schwannoma. The presence
of typical Antoni A and Antoni B patterns and expression
of S100 protein helps the pathological diagnosis of schwan-
noma.®1%2°1 Surgical resection or resection by less-invasive

techniques is the usual treatment for bronchial schwanno-
mas.?’! Resection with bronchoscopy has been attempted
instead of surgical resection.!®3? The tumor should be resected
completely to avoid local recurrence due to incomplete resec-
tion.!"¥ In this case, we could not confirm the diagnosis before
surgical resection as the tumor bled easily and therefore could
not be biopsied through bronchoscopy. The results from FDG-
PET/CT could not rule out a malignant tumor. Without resec-
tion, the growing tumor was expected to cause obstructive
pneumonia as prior radiographs had not been reported to
demonstrate a nodule.

In conclusion, bronchial schwannoma is a rare tumor but
should be included as one of the differential diagnoses of
primary bronchial tumors. The epidemiology of bronchial
schwannomas is not fully understood, but they can occur
within a wide range of ages and in both men and women.
Accurate examination, diagnosis, and treatment should be
made correctly. Further investigation and accumulation of
cases is needed.

8. Patient perspective

The patient achieved histopathological confident diagnosis of
the tumor and to rule out the possibility that it might be malig-
nant tumor. The accurate diagnosis and successful treatment
relieved the patient of developing additional difficult comorbid-
ities including obstructive pneumonia or lobar atelectasis.
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We searched via Pubmed until October 2021,
using the keywords of “bronchial schwannoma.”
= 112 reports

¥
We identified reports of the cases of schwannoma
which can be seen in detail.
- 45 cases in 38 reports

» D cases were intrapulmonary schwannoma.
» 5 cases were tracheal schwannoma.

» 2 cases were multiple lesions in each case.

We identified 33 cases.

Figure 3. (a) The review process of previously reported cases of bronchial schwannomas. (b) The number of schwannomas encountered per bronchial location
is tallied from the previously reported cases. Three schwannomas were in the carina, three in the right main bronchus, three in the right upper bronchus, five in
the intermediate bronchus, one in the right middle bronchus, three in the right lower bronchus, nine in the left main bronchus, three in left upper bronchus area,

and three in left lower bronchus area.

Investigation: Yosuke Aoyama, Atsushi Miyamoto, Takeshi
Fujii, Sakashi Fujimori.

Methodology: Yosuke Aoyama, Atsushi Miyamoto, Sakashi
Fujimori, Meiyo Tamaoka, Daiya Takai.

Project administration: Atsushi Miyamoto, Takeshi Fujii,
Sakashi Fujimori, Meiyo Tamaoka, Daiya Takai.

Resources: Sakashi Fujimori.

Supervision: Atsushi Miyamoto, Takeshi Fujii, Sakashi Fujimori,
Meiyo Tamaoka, Daiya Takai.

Validation: Yosuke Aoyama, Takeshi Fujii.

Visualization: Yosuke Aoyama, Takeshi Fujii.

Writing — original draft: Yosuke Aoyama.

Writing — review & editing: Yosuke Aoyama, Atsushi Miyamoto,
Takeshi Fujii, Sakashi Fujimori, Meiyo Tamaoka, Daiya
Takai.

References

[1] Shah H, Garbe L, Nussbaum E, et al. Benign tumors of the tracheo-
bronchial tree. Endoscopic characteristics and role of laser resection.
Chest. 1995;107:1744-51.

[2] Hilton DA, Hanemann CO. Schwannomas and their pathogenesis.
Brain Pathol. 2014;24:205-20.

[3] Komatsu M, Hachiya T, Takahashi H, et al. Left main bronchial steno-
sis due to schwannoma. Intern Med. 2018;57:1947-8.

[4] Zhou D, Xing X, Fan ], et al. PD-1/PD-L1 negative schwannoma mim-
icking obstructive bronchial malignancy: a case report. Thorac Cancer.
2020;11:2335-8.

[5] Guerreiro C, Dionisio J, da Costa JD. Endobronchial schwannoma
involving the carina. Arch Bronconeumol. 2017;53:452.

[6] Stouffer CW, Allan RW, Shillingford MS, et al. Endobronchial schwan-
noma presenting with bronchial obstruction. Interact Cardiovasc
Thorac Surg. 2010;10:133-4.

[7] Minematsu A, Tsuji H, Nakata T, et al. Bronchial schwannoma
diagnosis by surgical treatment; report of a case. Kyobu Geka.
2008;61:903-6.

[8] Jung YY, Hong ME, Han ], et al. Bronchial schwannomas: clinicopath-
ologic analysis of 7 cases. Korean J Pathol. 2013;47:326-31.

[9] YabukiH, Tabata T, Sugawara T, et al. Schwannoma occurred in the right
upper bronchial inlet; report of a case. Kyobu Geka. 2012;65:594-7.

[10] Ishibashi H, Wakejima R, Takasaki C, et al. Successful excision of endo-
bronchial cellular schwannoma with right lower sleeve lobectomy. Ann
Thorac Surg. 2019;107:¢203-5.

[11] Shigematsu H, Aoe M, Date H. Schwannoma occurring from the lingu-
lar bronchus. Eur J Cardiothorac Surg. 2007;32:537.

[12] Yodonawa S, Mitsui K, Akaogi E, et al. A case of bronchial neurinoma.
Nihon Kyobu Geka Gakkai Zasshi. 1996;44:820-5.

[13] Tsukada H, Osada H, Kojima K, et al. Bronchial wall schwannoma
removed by sleeve resection of the right stem bronchus without lung
resection. J Cardiovasc Surg (Torino). 1998;39:511-3.

[14] Rowlands D, Edwards C, Collins F. Malignant melanotic schwannoma
of the bronchus. J Clin Pathol. 1987;40:1449-55.

[15] Onal M, Ernam D, Atikcan S, et al. Endobronchial schwannoma with
massive hemoptysis. Tuberk Toraks. 2009;57:89-92.

[16] Shirakusa T, Takada S, Yamazaki S, et al. Intrabronchial neurilemmo-
ma--review of cases in Japan. Thorac Cardiovasc Surg. 1989;37:388-90.

[17] Ayadi-Kaddour A, Khadhar A, Mlika M, et al. Tracheal tumor treated
as asthma. Rev Pneumol Clin. 2014;70:353-6.

[18] Kasahara K, Fukuoka K, Konishi M, et al. Two cases of endobron-
chial neurilemmoma and review of the literature in Japan. Intern Med.
2003;42:1215-8.

[19] Kushima H, Ishii H, Okada F, et al. The case of primary endobronchial
neurinoma. BM] Case Rep. 2014;2014:bcr2014205844.

[20] Nakamura R, Ishikawa S, Sakai M, et al. Increased fluorodeoxyglu-
cose-uptake in positron emission tomography with an endobronchial
schwannoma occluding the left main stem bronchus. ] Thorac Oncol.
2009;4:1183-4.

[21] Noah MA, Gorecha M, Firmin RK. Primary benign bronchial schwan-
noma presenting as asthma. ] Asthma. 2009;46:856-7.

[22] Mizobuchi T, lizasa T, Iyoda A, et al. A strategy of sequential ther-
apy with a bronchoscopic excision and thoracotomy for intra- and
extrabronchial wall schwannoma: report of a case. Surg Today.
2005;35:778-81.

[23] Chen SR, Chen MH, Ho DM, et al. Massive hemoptysis caused by
endobronchial schwannoma in a patient with neurofibromatosis 2. Am
J Med Sci. 2003;325:299-302.

[24] Suzuki H, Sekine Y, Motohashi S, et al. Endobronchial neurogenic
tumors treated by transbronchial electrical snaring and Nd-YAG laser
abrasion: report of three cases. Surg Today. 2005;35:243-6.



Aoyama et al. ¢ Medicine (2022) 101:40

[25] Sugita M, Fujimura S, Hasumi T, et al. Sleeve superior segmentectomy

of the right lower lobe for endobronchial neurinoma. Report of a case.
Respiration. 1996;63:191-4.

Hasumi T, Kondo T, Sagawa M, et al. A case of bronchial
neurinoma treated with bronchofiberscopic electrosurgery and
right $6 sleeve segmentectomy. Nihon Kyobu Geka Gakkai Zasshi.
1994;42:393-8.

Kojima A, Yoshii S, Kato ], et al. Intrabronchial neurilemmoma: a case
report. Kyobu Geka. 1994;47:1097-9.

[28] Katsuragi N, Shiraishi Y, Kita H, et al. Endobronchial neurinoma

treated with left lower lobectomy. Kyobu Geka. 2007;60:104-8.

www.md-journal.com

[29] Oliveira RC, Nogueira T, Sousa V, et al. Bronchial schwannoma: a

singular lesion as a cause of obstructive pneumonia. BM]J Case Rep.
2016;2016:bcr2016217300.

Giiltekin A, Aydogmus U, Arifoglu H, et al. An intrathoracic schwan-
noma case in 18 F-FDG PET/CT scan. Hell ] Nucl Med. 2020;23:206-8.
Ushiyama T, Katsuda E, Tanaka M, et al. 18F-fluorodeoxyglucose
uptake and apparent diffusion coefficient in lung schwannoma. Clin
Imaging. 2012;36:65-7.

Lee BR, Choi YD, Kim Y, et al. Endobronchial schwannoma treated by
rigid bronchoscopy with argon plasma coagulation. Tuberc Respir Dis
(Seoul). 2012;73:174-7.



