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Case Report

Adenoid cystic carcinoma of the right main bronchus
showing squamous differentiation and mimicking
mucoepidermoid carcinoma: a case report
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Abstract: Complete dissection of tracheobronchial adenoid cystic carcinoma (TACC) by surgery alone is sometimes
difficult and has a greater propensity than tracheobronchial mucoepidermoid carcinoma (TMEC) for its surgical
margin to become positive. In addition, TACC is more likely to present distant metastases than TMEC. Considering
these facts, TACC and TMEC should be differentiated based on histopathological examination of biopsy specimens.
Herein, we present a case of 54-year-old woman with a tumor in the right main bronchus, whose biopsy specimen
was difficult to diagnose as TACC or TMEC. The specimen from the rounded protrusion of the tumor showed squa-
mous differentiation, along with the presence of glandular and basaloid cells, making morphological examination
alone ineffective in rendering a definite diagnosis. Thus, the addition of immunohistochemical analysis, xSSMA and
CD43 expression in basaloid cells and c-kit expression in glandular cells, was useful for accurately diagnosing TACC
in this case. The squamous component was considered to be neoplastic because of its increased expression of
cyclin D1 and overexpression of p16. The surgically resected specimen contained typical morphology of ACC, and
the diagnosis of TACC was definitely confirmed.

Keywords: Bronchus, adenoid cystic carcinoma, mucoepidermoid carcinoma, squamous differentiation, immuno-

histochemistry

Introduction

Tracheobronchial adenoid cystic carcinoma
(TACC), which originates from the mixed sero-
mucinous glands in the tracheobronchial sub-
mucosa, is unlikely to be identified at an early
stage [1]. Complete dissection of TACCs by sur-
gery alone are sometimes difficult due to their
submucosal spread and perineural invasion;
longitudinal extension along the tracheobron-
chial tree that is greater than axial extension
[1-3], and the risk that the surgical margin
becomes positive [1].

In regard to the frequency of tracheobronchial
salivary gland-type carcinoma, tracheobronchi-
al mucoepidermoid carcinoma (TMEC) is most
often encountered followed by TACC [4]. TMEC
usually presents with a well-circumscribed le-
sion with an intraluminal rounded protrusion
without diffuse bronchial wall spread [5]. TACC
only occasionally exhibits an intraluminal round-
ed protrusion [3]. Since the prognosis of TACC
is poorer than that of TMEC, with TACC having a

greater propensity to present distant metasta-
ses [6] and a positive status of surgical margins
due to bronchial wall spread [1], it is critical that
these two carcinomas are differentiated based
on histopathological examination of biopsy
specimens.

Herein, we present a case of TACC with an intra-
luminal rounded protrusion arising in the right
main bronchus. In a biopsy specimen, the sur-
face of the protrusion was found to be covered
by neoplastic epithelium with squamous differ-
entiation. However, it was difficult to definitely
diagnose this as adenoid cystic carcinoma
(ACC) owing to macroscopic and microscopic
similarities to mucoepidermoid carcinoma
(MEC). To the best of our knowledge, this is the
first reported case of ACC, at least TACC, with
squamous differentiation.

Clinical summary

A bB4-year-old woman presented with com-
plaints of severe cough and wheezing. The
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Figure 1. Bronchoscopy. A. A rounded protrusion almost occluded the right main bronchus. B. Following radiation
therapy, the opening of the right main bronchus was observed.

Figure 2. Contrast-enhanced computed tomography. A, C. Axial; B, D. Coronal. A, B. Moderately enhanced tumor
was located in the right main bronchus. C, D. Following radiation therapy, a significant reduction of tumor size was
observed.

chest radiograph was unremarkable. Although had been administered for 1 year to treat sus-
inhaled corticosteroids and bronchodilators pected asthma, they were ineffective. Com-
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Figure 3. Microscopic and immunohistochemical findings of a biopsy specimen. A. A mixed squamous and glandular
lesion is observed (x20). Inset: true gland lined by glandular cells and pseudogland lined by basaloid cells (x400).
B. Periodic acid-Schiff-alcian blue (PAS-AB) staining shows PAS-positive glycogen in the region with squamous cells
(arrow heads) and an AB-positive pseudoglandular structures (arrows) (x20). Inset: some true glands are PAS-
positive in contrast to the AB-positive pseudoglandular structures (x400). C. True glands (arrows) are surrounded by
monolayer to multilayer basaloid cells. These complexes are continuous each other and gradually transit to the sur-
face squamous cells (x400). Asterisks indicate pseudoglands. D. Positivity of basaloid cells and squamous cells for
p63 (x400). E. Positivity of basaloid cells for xSSMA (x400). F. Positivity of basaloid cells for CD43 (x400). G. Positiv-
ity of c-kit for the majority of the glandular cells, and focally for basaloid cells (x400). H. Increased immunoreactivity
of cyclin D1 in glandular and squamous cells, with lesser reactivity to basaloid cells (x400). I. Overexpression of p16

in glandular and squamous cells with lesser reactivity to basaloid cells (x400).

puted tomography (CT) was then conducted,
revealing a mass in the right main bronchus
(RMB). Bronchoscopy revealed a rounded pro-
trusion, almost occluding the RMB (Figure 1A).
A biopsy was performed, and the most likely
histopathological diagnosis was ACC. Lymph
node metastasis and distant metastasis were
not identified on contrast-enhanced CT, and
there was no evidence of a salivary gland
tumor; the tumor itself displayed moderate
enhancement (Figure 2A, 2B). Bronchoscopic
argon plasma coagulation (APC) was performed
to prevent the obstruction of the RMB, but the
tumor was too large to be reduced by APC
alone. Radiation therapy was then considered
in order to reduce the tumor volume and to
increase the safe surgical margin. It included
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administration of 40 Gy of radiation in 20 frac-
tions to the local site. The symptoms improved
remarkably. Contrast-enhanced CT showed sig-
nificant tumor size reduction (Figure 2C, 2D);
bronchoscopy revealed opening of the RMB
(Figure 1B). Subsequently, sleeve resection of
the right upper lobe was performed.
Histopathological examination revealed ACC;
the surgical margins were free of ACC. The post-
operative course was uneventful, and the
patient has been recurrence-free for 1 year.

Pathological findings
Initial microscopic examination of the biopsy

specimen from the intraluminal rounded protru-
sion revealed a mixed squamous and glandular
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Figure 4. Gross findings of a surgically resected
specimen. The surgically resected specimen reveals
a whitish lesion centered in the right main bronchus,
with spreading along the bronchial tree.

lesion (Figure 3A). There were two types of
glands: true glands lined by glandular cells and
pseudoglands lined by basaloid cells (Figure
3A, inset). Periodic acid-Schiff-alcian blue (PAS-
AB) staining demonstrated PAS-positive glyco-
gen in the region of the lesion with squamous
cells, and AB-positive pseudoglands (Figure
3B). Some true glands were PAS-positive in
contrast to AB-positive pseudoglands (Figure
3B, inset). The true glands were surrounded by
monolayer to multilayer basaloid cells; these
complexes were continuous with each other
and gradually transited to the surface squa-
mous cells (Figure 3C). Nuclear atypia in glan-
dular, basaloid, and squamous cells was mild,
and mitotic figures were not apparent. The
presence of pseudoglands accompanied by the
lack of cytoplasmic mucin-containing cells typi-
cally observed in MEC suggested that this
lesion was an unusual form of ACC showing
squamous differentiation. To confirm this diag-
nosis, immunohistochemistry (IHC) was per-
formed.

Upon IHC, basaloid and squamous cells were
positive for p63 (4A4, 1:100; Dako, Glostrup,
Denmark) (Figure 3D). Basaloid cells were also
positive for aSMA (1A4, 1:100; Dako) (Figure
3E) and CD43 (NCL-MT1, 1:50; Novocastra,
Newcastle, UK) (Figure 3F). C-kit (polyclonal,
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Figure 5. Microscopic findings of a surgically resect-
ed specimen. A. Remnant of the rounded protrusion
is observed (x12.5). B. Most of the tumor cells inside
the protrusion are non-viable, with increased cyto-
plasmic eosinophilia and nuclear pyknosis; tubular
or cribriform pattern of growth is speculated (x200).
C. Viable tumor cells are observed, with tubular or
cribriform growth pattern (right side of the micro-
graph); non-viable tumor nests are present (left side
of the micrograph) (x100). Inset: typical cribriform
growth pattern observed in the viable tumor compo-
nent (x400).

1:400; Dako) was positive for the majority of
the glandular cells, and was focally positive for
basaloid cells (Figure 3G). Cyclin D1 (EP12,
1:100; Dako) showed increased staining in
glandular and squamous cells, and, to a lesser
extent, in basaloid cells (Figure 3H); p16 (6H12,
1:100; Novocastra) was considered to be over-
expressed in the former two types of cells with
lesser reactivity to basaloid cells (Figure 3l).
Ki-67 (MIB-1, 1:100; Dako) labeling index was
less than 5% (not shown). Basaloid cells were
interpreted as having myoepithelial features
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because of their expression of aSMA. This find-
ing, along with CD43 expression in basaloid
cells and diffuse c-kit expression of glandular
cells, rendered the most probable diagnosis as
ACC. Increased expression of cyclin D1 and
overexpression of p16 in squamous cells are
not physiological phenomena. Therefore, the
squamous cells were considered to be derived
from ACC. Hence, the diagnosis of ACC with
squamous differentiation was most valid.

The surgically resected specimen revealed a
whitish lesion centered in the right main bron-
chus, with spread along the bronchial tree
(Figure 4). The intraluminal rounded protrusion
was not detectable due to the effect of radia-
tion therapy.

Microscopically, a remnant of the rounded pro-
trusion was observed (Figure 5A). While most
of the tumor cells inside the protrusion were
non-viable, with increased cytoplasmic eosino-
philia and nuclear pyknosis, tubular or cribri-
form pattern of growth was speculated (Figure
5B). Viable tumor cells were observed in patchy
distribution with tubular or cribriform growth
pattern (Figure 5C). Squamous metaplasia of
the bronchial surface epithelium was not
observed. The surgical margin was free of ACC.

Discussion

ACC usually comprises myoepithelial cells with
various degrees of glandular cells, and is identi-
fied based on its characteristic architectures:
tubular, cribriform, or solid [7]. In this case, the
biopsy specimen did not exhibit these charac-
teristic architectures. Although the specimen
resembled tubular or cribriform architecture, it
would be more appropriate to describe the pat-
tern as anastomosing or fused tubular since
each tubule was composed of a central glandu-
lar epithelium and an outer monolayer to multi-
layer of basaloid cells, which were not discrete,
but continuous. On the other hand, MEC is
defined as the presence of mucin-containing
cells intermingled with epidermoid and inter-
mediate cells in variable proportions. According
to the Brandwein grading system, MEC is grad-
ed from low to high, with intermediate grade
the most predominant [6, 8]. Although TMEC
usually shows squamous differentiation irre-
spective of its grade, TACC is not likely to show
squamous differentiation. Thus, the findings in
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the biopsy specimen of our case are highly
unusual.

IHC strongly supported the diagnosis of ACC in
the biopsy specimen. CD43, a sialoglycoprotein
whose expression is typically seen in T cells
and histiocytes, has been reported to be
expressed among salivary gland-type tumors,
particularly in ACC [9]. Its expression is typically
seen in the basaloid cells of tubular or cribri-
form architectures of ACC [9]. CD43 expression
was observed in the basaloid cells comprising
the outer layer of the tubule in our case and
contributed to the diagnosis. The expression
pattern of c-kit is different among tubular, crib-
riform, and solid ACC, with tubular and cribri-
form ACC showing c-kit expression - particularly
in the glandular cells [10]. Although this was
also observed in our case, and was useful to
verify the diagnosis of ACC, it could not be used
as a single marker of confirmation. This is
because not only ACC, but also MEC, express
c-kit, as is true in some other salivary-type
tumors [11].

Squamous differentiation, which is not usually
expected in ACC, made the diagnosis of ACC
somewhat challenging. The increased expres-
sion of cyclin D1 and overexpression of p16 are
found in many cases of ACC [12]. These find-
ings were also observed in the squamous cells
of our case, indicating that they shared immu-
nohistochemical characteristics with ACC.
Hence, the neoplastic nature of the squamous
cells was supported in this case, consistent
with squamous differentiation of ACC.

In conclusion, we reported an unusual case of
TACC showing squamous differentiation.
Because TACC in our case morphologically
mimicked TMEC in biopsy specimens, the accu-
rate distinction between TACC and TMEC
included immunohistochemical analysis, espe-
cially the evaluation of aSMA, CD43, and c-kit.
For confirming the neoplastic nature of squa-
mous cells, immunohistochemical analyses of
cyclin D1 and p16 were helpful.
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