Cancer Management and Research

Dove

ORIGINAL RESEARCH

Low-Grade Nasopharyngeal Papillary
Adenocarcinoma: A Review of 28 Patients in
a Single Institution

Yuting Lai
Wanpeng Li'
Changwen Zhai’
Xiaole Song'

Jingyi Yang'
Xicai Sun
Dehui Wang®'

'Department of Otolaryngology, Eye and
ENT Hospital of Fudan University,
Shanghai, 200031, People’s Republic of
China; 7'Depar‘tment of Clinical Pathology,
Eye and ENT Hospital of Fudan
University, Shanghai, 200031, People’s
Republic of China

Correspondence: Dehui Wang; Xicai Sun
Department of Otolaryngology, Eye and
ENT Hospital of Fudan University, No. 83
Fenyang Road, Shanghai, 20003 |, People’s
Republic of China

Tel +86 13701852008; +86 13681751601
Fax +86 21 64377151

Email wangdehuient@sina.com;
laryngeal@163.com

This article was published in the following Dove Press journal:
Cancer Management and Research

Purpose: Low-grade nasopharyngeal papillary adenocarcinoma (LGNPPA) is a rare naso-
pharyngeal tumor. This study aimed to analyze the clinical and histopathological features of
the disease, and to share our experience of its treatment.

Patients and Methods: We collected demographic data, clinical symptoms, tumor loca-
tion, pathological features, immunohistochemical results, treatments, and outcomes of 28
patients with pathologically confirmed LGNPPA between 2009 and 2019.

Results: The median age of the 28 patients was 41.5 years, with a female: male ratio of 1.5:1
(17 females, 11 males). The most common symptom was blood-stained rhinorrhea. The
neoplasms were located on the roof of the nasopharynx (RON) in 13 patients, the posterior
margin of the nasal septum (PMONP) in 12 patients, the lateral wall of the nasopharynx in
one case, and both the RON and PMONP in two patients. Fourteen patients were diagnosed
with thyroid-like LGNPPA. Immunohistochemically, the tumors were uniformly positive for
cytokeratin 7, cytokeratin 8, vimentin, epithelial membrane antigen, and pan-cytokeratin, and
negative for thyroglobulin. Twenty-three patients underwent pure endoscopic surgery, three
patients underwent preoperative radiotherapy, and two patients underwent radiotherapy post-
operatively. All patients were alive without evidence of lymphatic or distant metastases in the
follow-up period (range: 7 to 121 months). Two patients (7%, 2/28) experienced disease
recurrence.

Conclusion: LGNPPA is an indolent tumor with an excellent prognosis. Endonasal endo-
scopic excision was an effective treatment. It is important to distinguish thyroid-like
LGNPPA from metastatic papillary thyroid carcinoma because these diseases have similar
microscopic features but different prognoses.

Keywords: nasopharyngeal adenocarcinoma, thyroid transcription factor-1, endoscopic
surgery, papillary thyroid carcinoma

Introduction

According to the current World Health Organization classification, malignant
epithelial tumors of the nasopharynx consist of nasopharyngeal carcinomas
(NPCs), nasopharyngeal papillary adenocarcinomas (NPACs), and salivary gland
carcinomas.'” Nasopharyngeal adenocarcinomas, including NPACs and salivary
gland carcinomas, account for 0.38% to 0.48% of all malignant nasopharyngeal
neoplasms.> Low-grade nasopharyngeal papillary adenocarcinoma (LGNPPA) is
a rare malignant neoplasm. Thyroid-like low-grade nasopharyngeal papillary ade-
nocarcinoma (TL-LGNPPA) accounts for a small proportion of LGNPPA and is
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pathologically characterized by papillary growth, abnor-
mal expression of thyroid transcription factor 1 (TTF-1) as
well as negative expression for thyroglobulin (TG),
mimicking papillary thyroid carcinoma (PTC).*

Because of the scarcity of these neoplasms, few studies
have been published about them, and most have been
single-case reports.*> Herein, we summarize the clinical
characteristics, pathological features, immunohistochem-
ical results, treatments, and outcomes of 28 patients of
LGNPPA in a single institution over a 10-year period.

Patients and Methods

We retrospectively collected data for 28 patients present-
ing with pathologically confirmed LGNPPA. The patients
were retrieved from the Department of
Otorhinolaryngology of the Affiliated Eye and ENT
Hospital (AEENTH), Fudan University, Shanghai, China
over a 10-year period between 2009 and 2019. This retro-
spective study was reviewed and approved by the institu-
tional review board of AEENTH and conducted in
Written
informed consent was obtained from each patient and

accordance with the Declaration of Helsinki.

was provided by the parents of the patient under the age
of 18. The following information was retrieved from the
medical records: demographic data, tumor location, sino-
nasal surgical history, clinical symptoms, histological
tumor type, pathological features, immunohistochemical
results, treatment, and outcome. The duration of follow-
up for each patient was calculated as the time from the
date of primary surgery to the date of the outcome or last
follow-up. Tumor sections from formalin fixation and par-
affin-embedded tissues were stained with H&E and
reviewed by two experienced pathologists independently.

Immunohistochemistry

The tissues were fixed in formalin, dehydrated, and
embedded in paraffin, after which 4-um sections were
cut. The En Vension method was used to perform the
immunohistochemical staining. The information of antibo-
dies for the antigens was as follows: chromogranin (CHG,
clone SP12, Gene Tech Company Limited), cytokeratin 5/
6 (CK5/6, clone MX0-40, Maixin, Fuzhou), cytokeratin 7
(CK7, clone OV-TL12/30, Maixin, Fuzhou), cytokeratin 8
(CKS8, clone TS1, Gene Tech Company Limited), cytoker-
atin 19 (CK19, clone RCK108, Gene Tech Company
Limited), P63 (clone 4A4, Gene Tech Company
Limited), S-100 (clone 4c4.9, Gene Tech Company
Limited), vimentin (Vim, clone V9, Gene Tech Company

Limited), epithelial membrane antigen (EMA, clone E29,
Gene Tech Company Limited), pan-cytokeratin (CKpan,
clone AE1/AE3, Maixin, Fuzhou), TG (clone 2H11/6E1,
Gene Tech Company Limited), thyroid transcription factor
1 (TTF-1,clone SPT24, Gene Tech Company Limited) and
Ki-67 (clone GM001, Gene Tech Company Limited).

Results

Demographic Data and Clinical Features
The demographic data and clinical features of the patients
in this series are shown in Table 1. No patients had history
of thyroid neoplasms or sinonasal surgery. No lymphatic
or distant metastases were found before surgery. Of the 28
patients, 17 were females and 11 were males. The age at
the time of surgery ranged from 7 to 77 years, with
a median age of 41.5 years. The tumors were located on
the roof of the nasopharynx (RON) in 13 patients, on the
posterior margin of the nasal septum (PMONP) in 12
patients, on the lateral wall of the nasopharynx in one
case, and on both the RON and the PMONP in two
patients. The volume of all the tumors was limited in the
nasopharynx, without lymphatic and distant metastasis.
According to the 8th AJCC staging system, all tumors
were TINOMO. Three tumors were found during physical
examination. The other 25 patients had one or more symp-
toms. The most common symptom was blood-stained rhi-
norrhea. The distribution of symptoms in the patients is
shown in Figure 1.

Nasopharyngeal endoscopy typically revealed polypoid
or pedunculated masses on the RON or PMONP without
adhesion to adjacent tissue (Figure 2), or shallow pharyn-
geal crypts. Sinus computed tomography (CT) images
showed diffuse thickened soft tissue without a clear mar-
gin, and a circular or nodular mass at the nasopharynx or
the edge of the nasal septum. Enhanced CT images
showed that the tumors were moderately to strongly
enhanced with no bone destruction (Figure 3A—C). Sinus
magnetic resonance imaging revealed masses that had
moderate signals in plain Tl-weighted images, were
enhanced in contrast-enhanced images, and had strong
signals in T2-weighted images (Figure 3D-H).

Pathological Features

Microscopic examination showed that the nasopharyngeal
neoplastic tissue consisted of papillary structures with
a fibrovascular and hyalinized core lined with crowded
tumor epithelial cells (Figure 4A). The tumor cells were
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Table 1 A Summary of Demographic Data, Clinical Features, Treatments and Outcomes of the Patients
No. Gender/Age Locations Pathological Results Treatments Recurrence Follow-Up/DFS Ki-67(%)
| F/56 PMONP LGNPPA S No 106/106 ND
2 F/42 PMONP LGNPPA S No 103/103 ND
3 M/34 PMONP LGNPPA Pre-RT + S No 98/98 ND
4 F/47 PMONP LGNPPA S No 92/92 ND
5 M/48 RON LGNPPA S No 85/85 ND
6 F/46 RON LGNPPA Pre-RT + S No 83/83 ND
7 M/54 RON LGNPPA S No 78/78 ND
8 F/26 RON LGNPPA Pre-RT + S No 71171 ND
9 M/72 PMONP LGNPPA S No 57/57 <5
10 M/33 PMONP LGNPPA S No 48/48 |
11 F/7 RON LGNPPA S YES 45/14 5
12 F/47 RON LGNPPA S No 33/33 10
13 F177 LWON LGNPPA S YES 121799 5-10
14 F/54 RON LGNPPA S + post-RT No 16/16 5
15 F/56 RON TL-LGNPPA S No 57/57 |
16 F/15 PMONP TL-LGNPPA S No 48/48 5
17 M/40 PMONP TL-LGNPPA S No 48/48 20
18 F/30 PMONP TL-LGNPPA S No 46/46 5
19 F/25 PMONP TL-LGNPPA S No 44/44 6
20 M/31 RON and PMONP TL-LGNPPA S No 41/41 15
21 F/45 RON TL-LGNPPA S No 39/39 |
22 M/71 RON TL-LGNPPA S No 39/39 |
23 M/44 RON and PMONP TL-LGNPPA S No 37/37 2
24 M/26 PMONP TL-LGNPPA S+ post-RT No 25/25 3
25 F/41 RON TL-LGNPPA S No 23/23 5
26 F/26 PMONP TL-LGNPPA S No 20/20 2
27 M/35 RON TL-LGNPPA S No 23/23 5
28 F/34 RON TL-LGNPPA S No 717 3

Abbreviations: F, female; M, male; DFS, disease-free survival; PMONP, posterior margin of nasal septum; RON, roof of the nasopharynx; LWON, lateral wall of the
nasopharynx; LGNPPA, low-grade nasopharyngeal papillary adenocarcinoma; TL-LGNPPA, thyroid-like low-grade nasopharyngeal papillary adenocarcinoma; S, surgery; pre-
RT, pre-operative radiotherapy; post-RT, post-operative radiotherapy; ND, not described.

cuboidal, oval, or spindle-shaped, with nuclear overlap-
ping and optically clear nuclei, as seen in PTC (Figure
4B). The size of the tumor cells was relatively uniform.
Histological features, such as perineural invasion, lympho-
vascular invasion, or marginal involvement, were not
observed.

Immunohistochemical Findings

Of the 28 patients, 20 patients had immunohistochemical
analysis results, of which 14 patients were confirmed to
have TL-LGNPPA (Table 2). Immunohistochemical data
showed the tumors were uniformly positive for CK7, CKS,
Vim, EMA, and CKpan, and negative for TG (Figure 4C
and E). The reactivities for CK5/6, CK19, P63, S-100 and
CHG were not uniform. All TL-LGNPPA tumors were
positive for TTF-1 (Figure 4D). The Ki-67 proliferation
value ranged from 1% to 20% (Figure 4F). Of 20 patients,

(90%) and > 10% in the other two patients (10%)
(Table 1).

the Ki-67 proliferation value was < 10% in 18 patients

Treatment and Follow-Up

All patients underwent endoscopic surgery. Of 28 patients,
23 patients underwent endoscopic surgery alone, three
patients underwent preoperative radiotherapy, and two
patients underwent radiotherapy after primary surgery.
The volume of the three tumors decreased after preopera-
tive radiotherapy. The follow-up time for all patients ran-
ged from 7 to 121 months. All patients were alive at the
time of follow-up. Two patients (7%) experienced discase
recurrence, and underwent surgery to resect the recurrent
LGNPPA. No lymphatic and distant metastases were
found after surgery in either case. The details of all

patients are summarized in Table 1.
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Figure | The distribution of symptoms for all patients.

Discussion

LGNPPA is a rare malignant tumor in the nasopharynx and
few studies have reported this neoplasm. To the best of our
knowledge, our study is the largest case series focusing on
this rare disease in a single institution. In this study, the
median age was 41.5 years, ranging from 7 to 77 years.
The incidence of LGNPPA was higher in females than in
males, with a female-male ratio of 1.5:1 (17 females, 11
males). The most common symptoms were blood-stained
rhinorrhea, consistent with previous reports.>® The neo-
plasms were mostly localized on the RON and PMONP,
which is also consistent with prior literature.*’ Some

Figure 2 Nasopharyngeal endoscopy revealed a pedicled polypoid mass was
located on the root of the nasopharynx.

studies have reported neoplasms located in nasopharyngeal
wall.® In our study, we also found a case in which the
tumor was located on the lateral wall of the nasopharynx.

Microscopically, the continuity of papillary adenocar-
cinoma tumor cells with positive cytokeratin staining indi-
cated that the papillary adenocarcinoma arose from the
surface mucosal epithelium rather than from submucosal
seromucous glands.” The following microscopic features
have been reported: papillary architecture with fibrovascu-
lar cores lined with a cuboidal to columnar epithelium;
eosinophilic cytoplasm and epithelial cells with round to
oval bland nuclei; tiny nucleoli and a vesicular or

Figure 3 Sinus computer tomography images showed the tumor was pedicled and enhanced at the posterior margin of the nasal septum on the axial images (A, arrow) and
the reconstructed coronal images (B, arrow), invading the roof of the nasopharynx slightly. No bone destruction was found (C, arrow). The tumor was demonstrated
a moderate signal in T|-weighted magnetic resonance images (D, arrow), and a slightly high signal in T2-weighted magnetic resonance images (E, arrow). It was strongly

enhanced in enhanced images (F-H, arrow).
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Figure 4 The tumor displayed papillary structures with a hyalinized fibrovascular cores and a prominent intervening spindle cell component ((A), H&E staining, x100). The
papillae were lined by bland columnar epithelium with elongated slightly crowded nuclei which displayed fine chromatin and absent to inconspicuous nucleoli ((B), H&E
staining, x200). Immunophenotype for TL-LGNPPA showed both tumor cells were strongly positive for CK7 and TTF ((C and D), immunohistochemical [IHC], x200), and
negative for TG ((E), immunohistochemical [IHC], x200). The Ki-67 proliferation value was about 1% ((F), immunohistochemical [IHC], x200).

relatively clear chromatin pattern; and scattered psam-
moma bodies.®'® Our microscopic findings were consis-
tent with these features. In some patients, a transition from
the normal surface respiratory epithelium to tumor cells
has been identified.” A novel histological finding in one
report was scattered squamous cell foci intermixed with
glandular tumor cells.'" Several patients with a spindle
tumor cell component have also been reported,” ® with
some patients observed in our study.

TL-LGNPPA is a special type of LGNPPA and its
microscopic features strongly resemble those of metastatic
PTC; thus, accurate identification is crucial for providing
an accurate diagnosis, treatment, and prognosis. TTF-1,
a tissue-specific transcription factor, is selectively
expressed during the embryological development of the
thyroid, lungs and part of the diencephalon, and is
expressed in all thyroid-like NPACs, but not in other
types of NPAC.'® Therefore, TTF-1 could be used to
differentiate TL-LGNPPA from LGNPPA, but it might
not be suitable for distinguishing primary TL-LGNPPA
from metastatic PTC. Pineda-Daboin et al suggested the
following features that can distinguish between TL-
LGNPPA and metastatic PTC: evidence of a transition
from the mucosal surface to the tumor, the predominance
of stratified nuclei, the absence of TG, and the absence of
a thyroid tumor in imaging studies.” However, a case of

TL-LGNPPA with focal TG expression has been
reported.'? Negativity for TG, CK20, CD15, S-100, P40,
P63, CKS5/6, CDX-2, prostate-specific antigen, and glial
fibrillary acidic protein, and positivity for CK7, CK19,
vimentin, and EMA on immunohistochemistry were
reported to support the diagnosis of TL-LGNPPA in
some studies.>>'? Huang et al reported that S-100 was
focally positive at a moderate intensity, especially in the
glandular structures in three patients, but was negative in
two patients.® In our study, immunohistochemical analysis
showed that tumor cells were uniformly positive for CK7,
Vim, EMA, CKpan, and TTF-1, and negative for TG,
which supported the diagnoses of TL-LGNPPA. The
immunoreactivities of S-100, CK19, P63 and CK5/6
were not uniform, indicating that these proteins may not
be appropriate markers for identifying TL-LGNPPA.
Immunohistochemical staining for PAX-8 has been
reported to be useful for identifying TL-LGNPPA from
metastatic PTC because it is positive in thyroid
tumors.>”'"*!3 In our patients, PAX-8 immunohistochem-
ical staining was not performed.

Surgical excision is reported to be the most appro-
priate treatment method for LGNPPA, and endoscopic
resection is an effective modality with low
morbidity.'*!'> The prognosis is excellent, with most

patients remaining free of recurrent or metastatic tumors
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after simple surgical excision.>**”'* In our study, the
surgical outcome revealed that all patients were alive
and no lymphatic or distant metastases were found in
the follow-up period (7 to 121 months), supporting the
excellent prognosis of LGNPPA. Two patients with
recurrent disease underwent endoscopic surgery and
had an uneventful survival.

The role of radiotherapy in the treatment of LGNPPA
has been emphasized in several studies. Wang et al
reported a case without locoregional recurrence or distant
metastasis after postoperative adjuvant photodynamic
therapy.'® In our study, three patients underwent radio-
therapy before primary surgery and the volume of the
neoplasm decreased. Additionally, two patients underwent
radiotherapy after radical surgery. There was no recurrence
in these five patients. These outcomes might indicate that
the tumor cells reacted to radiation to some extent and
combined radiotherapy could help improve the disease-
free survival time. Because of the limited number of
patients who underwent radiotherapy, further study is
needed to clarify the role of radiotherapy in treating
LGNPPA.

Most nasopharyngeal tumors originating from the
nasopharyngeal epithelium are often associated with
Epstein—Barr virus. However, a close relationship between
LGNPPA and Epstein—Barr virus has not been confirmed.’
Negative reactivity for Epstein—Barr virus encoded RNA
(EBER)**®7%17-1% and latent membrane protein (LMP1)°
tumor cells was reported using in situ hybridization.
KRAS, NRAS, and BRAF (V600E) gene mutations were
not found in most previous studies.®'""'* EGFR and ALK
gene mutations have also been reported to be negative.''
However, due to the limited number of studies, further
investigation is needed to elucidate the pathogenesis of
LGNPPA.

In conclusion, LGNPPA is a rare indolent nasopharyn-
geal malignant tumor. We found that endonasal endoscopic
excision was an effective treatment with an excellent prog-
nosis. Because of the resemblance of TL-LGNPPA to
metastatic PTC, pathologists and clinicians should take
care to distinguish these types of neoplasm accurately to
provide accurate diagnoses and choose the right treatment
modality.
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