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ABSTRACT: We report a case of squamous cell lung cancer with transbronchial dissemination in a 73-year-old man. Bronchoscopic examination
revealed multiple bronchial mucosal nodules that existed independently of one another. We reviewed 16 previous cases of endobronchial metastasis in
lung cancer. All patients were men. Among the reports that described the smoking history, most patients were smokers (6/7), and the most frequent
histological type of cancer was squamous cell carcinoma (11/17). Although hematogenous and lymphogenous routes have been reported as metastatic
mechanisms, no previous cases involving transbronchial dissemination have been described. Transbronchial dissemination may be an alternative path-

way of endobronchial metastasis.
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Introduction

Endobronchial metastasis has been reported in various types of
extrathoracic cancers, including breast, kidney, and colorectal
cancers.'> In one report, in which endobronchial metastasis
was defined as bronchoscopically visible nonpulmonary tumors
metastatic to the subsegmental or more proximal central bron-
chus and histologically identical to the previously examined
primary tumors, the frequency of endobronchial metastasis
in patients with pulmonary metastasis from extrathoracic
malignant lesions was 42.1%.*

Three routes of endobronchial metastasis are believed
to exist: lymphogenous, hematogenous, and transbronchial.
Among them, metastasis by the lymphogenous route is con-
sidered to occur most often.’ The frequency of endobronchial
metastasis from lung cancer is much lower than that from
extrathoracic cancers.® We herein report a case of squamous
cell lung cancer with endobronchial metastasis due to trans-
bronchial dissemination. We also review 16 previous reports
of endobronchial metastasis from lung cancer. The hematog-
enous and lymphogenous routes were described as the meta-
static mechanisms in these cases; however, we found no reports
of the transbronchial route as a metastatic mechanism. To the
best of our knowledge, the present case is the first report of
transbronchial dissemination, which is an alternative path-
way of endobronchial metastasis in patients with lung cancer.
Written informed consent was obtained from the patient for
publication of this case report and accompanying images.

Case Report

A 73-year-old man with silicosis and idiopathic interstitial
pneumonia was evaluated at another hospital because of a
6-month history of progression of dyspnea on exertion and
an abnormal shadow on a chest radiograph. He was treated
with prednisolone at 30 mg/day for possible cryptogenic
organizing pneumonia. However, his symptoms and chest
radiographic findings did not improve, and he was referred
to our hospital.

On admission, his right respiratory sounds were attenu-
ated, and fine crackles were heard during auscultation in the
left lung fields. He had a smoking history of 70 pack-years. The
laboratory test results were as follows: C-reactive protein level,
0.80 mg/dL; white blood cell count, 14,450/L; cytokeratin 19
fragment level, 36.5 ng/mL (reference range, 0.0-3.5 ng/mL);
and squamous cell carcinoma antigen level, 23.1 ng/mL (ref-
erence range, 0.0-1.5 ng/mL).

A chest radiograph showed consolidation in the right
lower lung field and restiform shadows in the bilateral api-
cal portion (Fig. 1A). Chest computed tomography showed
consolidation of the right lower lobe (Fig. 1B), and positron
emission tomography revealed accumulation of 18F-fluorode-
oxyglucose within the consolidation (Fig. 1C) and right medi-
astinal lymph nodes (4R) (not shown). However, there was no
accumulation in the endobronchial lesions because each nodule
was too small. Bronchoscopic examination revealed multiple
nodules, at least eight nodules on the bronchial mucosa, which
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Figure 1. Chest radiograph, computed tomography scan, and positron emission tomography scan. (A) A chest radiograph showing consolidation in the
lower area of the right lung and a restiform shadow in the bilateral apical portions. (B) Chest computed tomography showing consolidation of the right
lower lobe. (C) Positron emission tomography showing 18F-fluorodeoxyglucose accumulation in the consolidation of the right lower lobe.

were not present in the submucosal lesion and not identified
on the chest computed tomography (Fig. 2). The broncho-
scope could not reach the right lower consolidation because
of obstruction by the nodules. We performed biopsy from two
locations — proximal (shown in Fig. 2, arrow) and distal nodule
—under the X-ray guidance (not shown in Fig. 2). Histological
examination of these nodules revealed poorly differentiated
squamous cell carcinoma. Furthermore, immunohistochemi-
cal stain revealed similar stainability (Fig. 3A and B). We used
CK5/6, P40, and P63 to confirm the nature of squamous cell
carcinoma and CEA, CK14, EMA, CK7, and vimentin to
show the equality of the tumors. CK5/6, P40, and P63 were
positive in both. Furthermore, CEA, CK14, and EMA were
partially positive and CK7 and vimentin were negative in
both. Based on these results, we diagnosed these nodules as
squamous cell carcinoma with exactly the same origin.

We consider that these nodules were developed by trans-
bronchial dissemination, because each nodule existed inde-
pendently of one another, the surface of each nodule was not
covered with normal bronchial mucosa, the nodules extended
from the right lower bronchus to the proximal bronchi and
carina, and no nodules were present in the left bronchus.

'The diagnosis was stage IV squamous cell carcinoma
of the lung, clinical stage ¢I4N2Mla, and the patient
received chemotherapy with nedaplatin and S-1 in a clini-
cal trial. Sputum cytology examined 2 weeks after the
bronchoscopic examination also showed class V squamous
cell carcinoma. These findings indicated that the nodules
on the bronchial mucosa were endobronchial metastases
due to transbronchial dissemination.

Discussion

In this report, we defined transbronchial dissemination as
metastasis with the following three clinical features: each
nodule exists independently, the surface of each nodule is not
covered with normal bronchial mucosa, and multiple nodules
on the bronchial mucosa tend to exist more prominently on

the side of the chest in which the primary lesion is located.
We also described an extremely rare metastatic pattern,
namely transbronchial dissemination. In the present case,
the nodules existed independently of one another, were not
covered with normal mucosa, and extended from the primary
lesion (right lower bronchus) to the proximal bronchi and
carina. Generally, when the endobronchial metastasis route
was lymphangenous or hematogenous, the surface of the met-
astatic nodules should be covered by the bronchial mucosa,
at least on small nodules. Furthermore, there is a possibility
of artifact that the surface of the nodules was not covered by
bronchial mucosa in the pathological examination. However,
the bronchoscopic findings showed that the surface of nodules
was completely not covered by the mucosa. If these nodules
metastasize through the lymphangenous or hematogenous
route, the nodules should be covered with mucosa at least in
the marginal region.

Until now, metastasis to the trachea or bronchi has been
mainly reported in association with extrathoracic cancers. Only
one study has reported the incidence of endobronchial metas-
tasis of primary lung cancer.® The overall incidence of endo-
bronchial metastasis including all types of metastatic routes
not limited to “transbronchial dissemination” from surgically
resected lung cancer, which was defined as follows in the
reported histopathologically proven tracheal metastasis after
surgical resection of primary lung cancer, was 0.44% (6/1372
cases) among patients with surgically resected non—small cell
lung cancer. Although the frequency was very low, squamous
cell lung cancer was more frequently observed than adenocar-
cinoma: 5/647 (0.77%) and 1/552 (0.18%) cases, respectively.®

We reviewed the English-language and Japanese-language
medical literature reporting endobronchial metastasis from
lung cancer and identified 16 cases.*”'* Table 1 summarizes
the clinical characteristics of these 16 cases in addition to the
present case (17 cases). All cases involved men (17/17 cases).
The patients were smokers in almost 90% of the reports that
included a description of the smoking history (6/7 cases).
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Figure 2. Bronchoscopic examination. Multiple nodules were observed on the bronchial mucosa; these nodules had not been identified on chest
computed tomography. (A) Nodule on the left side of the carina. (B) Nodules on the right superior lobar bronchus. (C) Nodules on the intermediate
bronchus. (D) Nodules on the basal bronchus; the arrow indicates the point of biopsy. These nodules extended from the right lower bronchus to the
proximal bronchi and carina.

Figure 3. Pathological examination (hematoxylin and eosin stain; original magnification, X400). (A) Proximal biopsy specimen and (B) distal biopsy
specimen. Light microscopy showed poorly differentiated squamous cell lung cancer. The arrow indicates intercellular bridges. Immunohistochemical
staining of CEA, p40, and p63 showed similar stainability.
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Table 1. Reported cases of lung cancer with endobronchial metastasis

CASE(REFERENCE) AGE/SEX TISSUE TYPE SMOKING HISTORY ENDOBRONCHIAL METASTATIC
(PACK-YEAR) METASTASIS PATTERN

1(4) 60/M Ad Unknown After operation Unknown

2(4) 68/M Sq Unknown After operation Unknown

3(4) 53/M Sq Unknown After operation Unknown

4(4) 66/M Sq Unknown After operation Unknown

5(4) 53/M Sq Unknown After operation Unknown

6(4) 64/M Sq Unknown After operation Unknown

7(15) 68/M Sq 36 After operation Unknown

8(16) 36/M Ad + Sq Non-smoker First diagnosis Hematogenous

9(17) 71/M Ad 62 After operation Lymphangenous

10(18) 85/M Sq 90 After operation Unknown

11(19) 65/M Sm 17 After diagnosis Hematogenous

12(20) 61/M Sm Unknown After diagnosis Unknown

13(20) 73/IM Sq Unknown After diagnosis Unknown

14(20) 66/M Sq Unknown After diagnosis Unknown

15(21) 55/M Ad 26 First diagnosis Unknown

16(22) 65/M Ad Unknown After operation Lymphangenous

The present case 73IM Sq 70 First diagnosis Transbronchial

Abbreviations: M, male; Sq, squamous cell carcinoma; Ad, adenocarcinoma; Sm, small cell carcinoma.

The most frequently observed histological type of cancer was
squamous cell carcinoma (11/17 cases). In 3 of the 17 cases,

endobronchial metastasis was recognized at the first diagnosis 22

in adenocarcinoma.
of lung cancer. In most cases, endobronchial metastasis was
diagnosed as postoperative recurrence. In these cases, two
metastatic pathways were described: hematogenous and lym-
phogenous metastasis. However, no previous reports described
transbronchial dissemination, which was observed in the pres-
ent case, as the pattern of endobronchial metastasis.

nous metastasis.

Although the exact mechanism of transbronchial dis-
semination is unknown, various mechanisms have been
suggested. First, several cell adhesion molecules might be
implicated in this type of dissemination. E-cadherin and cell carcinoma.
catenins are essential molecules in the tight junctions between
cells.’® According to a previous report, reduced expression of Author Contributions
E-cadherin and/or catenins is correlated with atypical grades
of bronchial squamous metaplasia, and expression of E-cad-
herin and catenins is reduced in 100% of squamous cell car-
cinomas.’® Decreased expression of these adhesion molecules
in squamous cell lung cancer may contribute to an increased
ability of the tumor to disperse.

Second, matrix metalloproteinases (MMPs) might be
important in transbronchial dissemination. MMP-2 and final manuscript.
MMP-9 can degrade type IV collagen and are believed to
play important roles in tumor invasion and metastasis.!”"

The importance of MMP-2 and MMP-9 in intrapulmo-

nary tumor implantation has been confirmed by intrabron-
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