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CASE REPORT

Primary pulmonary hyalinising clear cell carcinoma: Two cases
and literature review
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Abstract

Hyalinising clear cell carcinoma (HCCC) of the lung is an extremely rare tumour that is just recently
recognised as one of the salivary gland-type tumours (SGTT) in the latest WHO classification of
thoracic tumours. Eleven cases have been reported in English literature since Joaquin et al. reported
the first case. Given the very limited number of cases, the clinical and histological features of
pulmonary HCCC are equivocal. Herein, we present two cases of pulmonary HCCC. The patients
were a 66-year-old man and a 48-year-old woman. The mass was located on the right main bronchus
and right middle lobar bronchus separately. One was 2 cm and the other was 3.3 cm in the greatest
dimension. The tumours were comprised of small monomorphic cells with clear or eosinophilic
cytoplasm and infiltrated in a hyalinising stroma arranged in nests, cords, sheets and trabeculae. Their
morphology resembled their head and neck counterparts. Immunohistochemically, the tumour cells
were positive for AE1/AE3, P63, while negative for TTF1, Calponin, S-100, HMB45 and PAXS.
Ki-67 labeling ranges from 3% to 10%. Fluorescence in situ hybridisation (FISH) demonstrated
EWSRI rearrangement and Next-generation sequencing (NGS) demonstrated EWSRI- ATF1 (exon
11: exon 3) fusion in case one and EWSRI- ATFI (exon 2: exon 12) fusion in case two. This is the
first time to report the EWSRI-ATF Ifusion point other than exon 11: exon 3 in pulmonary HCCC.
Case one recurred two years after local resection but didn’t metastasise during follow-up 36 months.
Case two is alive without disease after lobectomy during follow-up 14 months.
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INTRODUCTION dayx 40 years) and quitted three years ago,
complained of coughing and breathing difficulty
for two weeks. A computed tomographic (CT)
scan revealed a solid mass measured 3.3 cm
in the greatest dimension in the right main
bronchus (Figure 1). Fiberoptic-bronchoscopy
showed the lumen of the right main bronchus
is narrowed because of a polypoid tumour
protruding from the bronchus’ lateral wall
(Figure 1). Then the tumour was resected under
fiberoptic-bronchoscopy. Two years later, the
tumour recurred. Fiberoptic-bronchoscopy
showed it is located on the wall of the carina
and right main bronchus. Then the tumour was
resected again under fiberoptic-bronchoscopy.
One year later, the tumour recurred again and
was resected then. No primary salivary tumour
has been detected so far.

Salivary gland-type tumor (SGTT) of the lung
refers to a group of tumours that primarily
originates from the lung’s bronchial gland and
shows pathological characteristics similar to its
salivary gland counterpart. Hyalinising clear
cell carcinoma (HCCC) is a rare tumour of
the salivary gland. Primary pulmonary tumour
similar to primary salivary HCCC is extremely
rare. It was first described by Joaquin et al. in
2015." Tt is so rare that, to our knowledge, only
eleven cases have been reported in English
literature till now. In this study, we reported
two cases of primary pulmonary HCCC and
reviewed the literature.

CASE REPORTS

Clinical findings of Case one
A 66-year-old man, a former smoker (20 per
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FIG. 1. Images of CT and fiberoptic-bronchoscopy of case one: (A) a mass (red arrow) was seen at the bifurcation
of the trachea under plain scan with the value of 30Hu; (B) a mass (red arrow) was seen under enhanced
scan with the value of 67Hu; (C) a polypoid mass protruding from the bronchus’ lateral wall was found
under fiberoptic-bronchoscopy; (D) the bronchus’ wall was shown under fiberoptic-bronchoscopy after

the mass was resected.

Pathological findings of Case one

The neoplasm was polypoid, soft and grey-white.
It consisted of monomorphic cells with distinct
cell borders, clear cytoplasm and eccentric small
nuclei with fine chromatin. Tumour cells were
arranged in nests and cords in a collagenous
stroma without mitosis nor necrosis (Figure 2).
Tumour cells were positive of AEI/AE3, P63,
and negative of TTF1, Calponin, HMB45,
PAX8 (Figure 2). EWSRI gene split was
detected by fluorescence in situ hybridisation
(FISH). EWSR-ATF1 fusion (exonll:exon3),
STAG2 mutation (exon12 Ala 350 Ser), GATA6
deletion (exon2 His330-His 333del), PAKS
mutation (exon6 Pro354Arg) and NUF2 mutation
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(exonl14 Tyr445Ser) were detected by targeted
next-generation sequencing (NGS) using the
OncoAim®Pan-Cancer Panel detection (Singlera
Genomics, Inc., Shanghai, China) which covered
639 genes.

Clinical findings of Case two

A 48-year-old woman, a nonsmoker, complained
of coughing for one year. A chest CT scan
demonstrated a mass measured 2cm in the greatest
dimension located on the right middle lobe’s
lobar bronchial wall. Fiberoptic-bronchoscopy
revealed the lobar bronchial lumen obstructed
by a sessile mass. Then the mass was resected
under fiberoptic-bronchoscopy. One month later,
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FIG. 2: Morphology and immunophenotype of the case one: (A) tumour infiltrated in the hyalinising stroma
with cords’ pattern; (B) tumour cells were monomorphic with a distinctive border, clear cytoplasm and
small nuclei with fine chromatin; (C) tumour cells were positive for AE1/AE3; (D) tumour cells were
positive for P63; (E) tumour cells were negative for TTF1; (F) tumour cells were negative for calponin;
(G) tumour cells were negative for HMB45; (H) tumour cells were negative for PAXS8.

the patient was treated with a bi-lobectomy of
the right middle-lower lobes. Neither recurrence
nor salivary tumour was documented during
follow-up 14 months after the operation.

Pathological findings of Case two

The tumour was composed of round cells with
clear or eosinophilic cytoplasm. The nuclei of
the tumour cells were slightly irregular with
fine chromatin and scarce mitotic figures. The

tumour cells were arranged in nests, sheets and
acinar patterns without necrosis identified. The
tumour cells were positive of AE1/AE3, P63,
and negative of TTF1, Calponin, HMB45, PAXS
(Figure 3). EWSRI gene split was detected by
FISH. EWSR-ATF1 fusion (exon2:exonl2),
INPPLI mutation (exon21 Leu794His),
PTPN1I mutation (exon6 Glu250Lys), DNMTI
mutation (exon5 His170Pro), ASXLI mutation
(exon1Thr12Pro), KEL mutation (exon8
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FIG. 3. Morphology and immunophenotype of the case two: (A) tumour infiltrated in the hyalinising stroma with

the sheets’ pattern; (B) tumour cells were monomorphic with a distinctive border, clear or pale eosinophilic
cytoplasm and small nuclei with fine chromatin; (C) tumour cells were positive for AE1/AE3; (D) tumour
cells were positive for P63; (E) tumour cells were negative for TTF1; (F) tumour cells were negative for
calponin; (G) tumour cells were negative for HMB45; (H) tumour cells were negative for PAXS.

Lys308GlIn) and PTCHI (exonll Ser523Cys)
were detected by targeted NGS using the
OncoAim®Pan-Cancer Panel detection (Singlera
Genomics, Inc., Shanghai, China) which covered
639 genes.

DISCUSSION

Histologically, the seromucous glands of the
trachea and bronchi are similar to the minor
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salivary glands. Therefore, they share the
identical type of neoplasms. Primary SGTT of
the lung is rare and comprises only 0.1% to 0.2%
of all lung cancers.>* Primary HCCC of the lung
was first described by Joaquin et al. in 2015.!
Since then, only eleven cases have been reported
in English literature (Table 1).In the 2015 WHO
classification of tumours of the lung, only four
types of SGTTs were acknowledged, including
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Table 1: Cases of primary pulmonary hyalinising clear cell carcinoma reported in English

literature
Patients Smoking Location IHC/Special Stains Molecular Testing  Follow-up
1.J. Garcia, et al. 2015!
38(M)  Nonsmoker Right lower Positive: CK7, Break-apart FISH  No recurrence

lobe
bronchus

A.A. Shah, et al. 20157

32(M)  Nonsmoker Left lower
lobe
bronchus

39(M)  Nonsmoker Right lower
lobe
bronchus

Wang H, et al. 2016°

69(M)  Nonsmoker Right upper
lobe
bronchus

M. Shahi, et al. 2017°

55(M) Ex-smoker Right
bronchus

AE1/AE3,p63, p40;
Negative:CK20,
chromogranin,
synaptophysin,
S-100,SMA,
Napsin A, TTF-1;
Mucicarmine stain:
intracytoplasmic
mucin.

Positive: pancyto-
keratin, CK7 and
p63; Negative: CK
20, CD10,PAXS,
chromogranin,
synaptophysin,
HMB-45, TTF-1,
Napsin A, S-100
and SMA

Positive:AE1/AE3;
Negative:p40, p63,
TTF-1, Napsin

A, calretinin,
synaptophysin,
chromogranin,
S-100, SMA,
PAX38,S0X10;
Mucicarmine, PAS
and D-PAS Stain:
positive

Positive:p40,CK5/6,

for MAML2:
negative
Break-apart FISH
for EWSRI:
positive

RT-PCR and
sequencing
EWSRI1-ATF1
fusion

Break-apart

FISH for
MAML2:negative
Break-apart

FISH for
EWSR1:positive

Break-apart FISH
for EWSRI:
positive

Break-apart FISH

CK7,high-molecular for EWSRI:

weight cytokeratin
(34BE12), p63;
Negative:
synaptophysin,
chromogranin,
SMA, CK20,
S-100;
Mucicarmine Stain:
negative

positive

or metastasis
after 10 mo

No recurrence
or metastasis
after 18 mo

No recurrence
or metastasis
after 18 mo

Recurrence
and
metastases
after 16 years

No recurrence
or metastasis
after 20 mo
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SK. Jeffus, et al. 2017

54(F) Ex-smoker Left upper
lobe

bronchus

Bradley Icard, et al. 2018

66(F) Ex-smoker Left trachea

Positive: pan-

cytokeratin, p63,

and CK5/6;
Negative: CK7,
CK20, TTF-1,
Napsin A,
chromogranin,
synaptophysin

Positive: p63,
AE1/AE2,
CK7,CK5;

Negative: TTF-1,

Napsin-A,
synaptophysin,
chromogranin,

Next-generation
sequencing:
EWSRI-ATF1
fusion

Break-apart FISH

for EWSRI1:
positive

December 2022

No recurrence
or metastasis
after 16 mo

S-100
M. Takamatsu, et al. 2018">

52(F) Nonsmoker Right lower No recurrence
lobe or metastasis
bronchus Break-apart FISH  after 181 mo

35(F) 15 per Right lower Positive: CK7, for EWSRI: No recurrence

dayx 20 to the CK 5/ ,6’ p40, p63;  positive or metastasis
years middle NegaFlve: TTF-1, RT—PCR' and after 79 mo
lobar Napsin A, HMB45, sequencing
bronchus Melan A , S100 EWSRI1-ATF1
fusion

56(F) Nonsmoker Right lower No recurrence
lobe or metastasis
bronchus after 12 mo

Chapman E, et al. 20181

75(F) lower lobe  Positive: p63, CK7, Break-apart FISH  No recurrence

CK14; Negative: for EWSR1: or metastasis
S-100, SOX10, positive after 8 mo
DOG1 Break-apart FISH

for CREM:

positive

RT-PCR and

sequencing

EWSR1-CREM

fusion

EWSRI1, Ewing sarcoma breakpoint region 1 ; ATF1 ,activating transcription factor 1; FISH, fluorescence in situ

hybridisation

mucoepidermoid carcinoma (MEC), adenoid
cystic carcinoma (ACC), epithelial-myoepithelial
carcinoma (EMC) and pleomorphic adenoma
(PA); however, HCCC was not recognised at
that moment only because it was extremely
rare.’ To our delight, HCCC is recently added
to the latest WHO classification of the thoracic
tumour, which will attract more pathologists’
attention to pulmonary HCCC.
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Patients of primary pulmonary HCCC
reported in the literature include five males and
six females aged 32 to 75. Six of them were
nonsmokers and the four were smokers or ex-
smokers. Patients in our study include a female
of 48 years old and a male of 66 years old. The
male was an ex-smoker and the female was a
nonsmoker.
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Location of tumours in the literature had a
propensity for the right lung (7/10, 70%)."7'* In
our study, both tumours were located in the right
lung as well. All of the tumours reported in the
literature were endobronchial or peribronchial
lesions. They were relatively well-demarcated
borders and their size ranged from 0.9 to 3.5
cm. Bronchial obstruction and mucous impaction
were observed in four cases.!”!3 Our patients’
tumours were located on the bronchial wall
and resulted in the bronchus obstruction with
secondary atelectasis and emphysema in case
one.

Morphologic features of the tumours in our
study were the same as those in the literature.
They all infiltrated in the hyalinising stroma with
the pattern of nests, cords, sheets or trabeculae.
The tumour cells were monomorphic. They had
a distinctive border, clear or pale eosinophilic
cytoplasm and small nuclei with fine chromatin.
Mitosis was found in eight cases (72%) with less
than 1/10 high power fields (HPF). Focal mucin
production or glandular formation was identified
in five cases (45%) and necrosis was presented in
two cases (18%)."""1* The tumour cells of all cases
were positive for P63, at the same time, negative
for both glandular epithelial and myoepithelial
markers. Despite the specific morphology,
primary pulmonary HCCC frequently confuses
pathologists due to being lack of knowledge.
The first differential diagnosis is squamous cell
carcinoma (SCC). SCC is ubiquitous in the lung
and may be predominantly composed of clear
cells in some cases. Additionally, SCC shows the
same immunophenotype as HCCC. Therefore,
inexperienced pathologists may jump to the
diagnosis of SCC when they meet HCCC in the
lung. The critical point for differentiating SCC
from HCCC is that SCC is a high-grade malignant
tumour with apparent dysplasia and active
mitosis. Besides, other differential diagnoses
include MEC, myoepithelial carcinoma,
perivascular epithelioid cell tumors (PEComa)
and metastasis of renal clear cell carcinoma
(RCCC). Myoepithelial carcinoma, PEComa
and RCCC have a distinctive feature in
common with HCCC, predominantly composed
of clear cells with low-grade morphology.
Imunohistochemistry (IHC) is very useful to
distinguish HCCC from them. Myoepithelial
carcinoma expresses myoepithelial cell markers
(e.g., S-100 and Calponin). PEComa co-
expressed muscle and melanocytic markers (e.g.,
SMA, Melan-A and HMB-45), and RCCC are
positive of PAXS. Compared to PEComa and

RCCC, differentiating MEC from HCCC may
be more challenging. HCCC shares similar
morphological features with MEC and the same
immunophenotype with squamoid cells of MEC,
i.e. positive of P63. Although the absence of
mucinous cell and cystic pattern may imply to
HCCC, diagnosis dilemma often presents even
for experienced pathologists. In this case, gene
testing should be used.

EWSRI gene was located on chromosome
22 ql2 and encodes the RNA-binding protein
EWSRI, a TET family member of transcription
factors."* EWSRI rearrangement has been
identified in many mesenchymal and non-
mesenchymal neoplasms, such as Ewing
sarcoma/primitive neuroectodermal tumours,
clear cell sarcoma and melanocytic neoplasms.'
Recently, it was detected in 82% to 87% of
HCCCs.'516 Although EWSRI shows fusing
capability with various partner genes such as
POUSFI1, PBXI and ZNF444 in the other type
of tumours, fusion with ATF1 at the specific
breakpoint (EWSR1 exon 11: ATFI exon 3) had
been only detected in the salivary gland HCCCs.'s

The gene alterations of the eleven cases in
the literature were detected by various molecular
methods, including FISH using a break-apart
probe for ten cases, Sanger sequencing for
five cases and NGS for one case. EWSRI gene
split was found in ten cases by FISH. EWSRI-
CREM fusion was detected in one case by
Sanger sequencing. EWSRI-ATF1(exon 11:
exon 3) fusion was detected in two cases by
Sanger sequencing. Both of our cases were
detected to have the EWSRI gene split by
FISH. Furthermore, the two cases were detected
by NGS using OncoAim® Pan-Cancer Panel
detection (Singlera Genomics, Inc., Shanghai,
China) that covers 639 genes and the EWSRI-
ATFI fusion points were shown to be EWSRI
exonll: ATF1 exon3 in case one and EWSRI
exon2: ATFI exonl2 in case two. This is the
first time to report the EWSR1-ATF Ifusion point
other than exon 11: exon 3 in primary lung
HCCC, which significance is unknown. Besides
EWSRI1-ATF Ifusion, STAG2 mutation (exonl2
Ala 350 Ser), GATA6 deletion (exon2 His330-
His 333del), PAKS5 mutation (exon6 Pro354Arg)
and NUF2 mutation (exonl4 Tyr445Ser) were
detected in case one and /NPPLI mutation
(exon21 Leu794His), PTPNII mutation
(exon6 Glu250Lys), DNMTI mutation (exon5
His170Pro), ASXL I mutation (exon1Thr12Pro),
KEL mutation (exon8 Lys308GlIn) and PTCH!
mutation (exonll Ser523Cys) were detected in
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case two. The significance of the gene mutations
other than EWSRI1-ATFI fusion is uncertain.

Although various tumours may simulate
HCCC differently, it can be recognised
undoubtedly based on the combination of
morphology, IHC and gene testing. Due to the
extreme rarity of primary pulmonary HCCC, the
possibility of salivary gland HCCC metastasising
to the lung has to be excluded before diagnosing
primary pulmonary HCCC.

The tumour in Case One recurred two years
after local resection but didn’t metastasise
during follow-up 36 months. The tumour in
Case Two neither metastasised nor recurred
after lobectomy during follow-up 14 months.
Of the eleven cases in the literature, one was
reported delayed recurrence and metastasis to
the hilar lymph node sixteen years after a right
upper lobe lobectomy. Neither recurrence nor
metastasis appeared in the rest of ten cases after
lobectomy, with follow-up time ranging from 8
months to 181 months."7!3

CONCLUSION

Primary pulmonary HCCC commonly occurs
in the right lung and lower lobe. The patients’
age ranges from 32 to 75. The cases included in
our study and literature don’t show a propensity
for gender nor smoking status. In terms of
morphological and immunohistochemical,
primary pulmonary HCCC is very similar to
its salivary gland counterpart. In the literature,
EWSRI-ATF Iwith the specific fusion point (exon
11: exon 3) was described as the genetic features
of the salivary gland HCCC. In our study, case
two was detected to have EWSRI-ATF I with the
fusion point (exon2: exon 12). This is the first
time to report the EWSRI-ATF Ifusion point other
than exon 11: exon 3 in primary lung HCCC. The
significance is unknown. Based on the minimal
data, primary pulmonary HCCC seems curable
by lobectomy and may run the recurrence risk
in the case treated by local resection.
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