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Case Report

Occult oncocytic papillary thyroid carcinoma with
lymphoid stroma (Warthin-like tumor): report of a case
with concomitant mutations of BRAF V60OE and V600K
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Abstract: Warthin-Like tumor of the thyroid is a recently described rare variant of papillary thyroid cancer. The
distinct histological feature of this variant is papillary architecture lining oncocytic epithelial cells with nuclear char-
acteristics of papillary carcinoma, accompanied by prominent lymphocytic infiltration in the papillary stalks. Here,
we present a case of occult Warthin-like papillary thyroid carcinoma, 0.5-cm in maximum dimension, underwent
left thyroid lobectomy in a 65 years old Chinese woman. In this case, there was no extrathyroid extension, vascular
invasion and lymphatic metastasis, as well as no complication of lymphocytic thyroiditis. Immunohistochemistry
staining revealed that the tumor cells were positive for Leu-M1, HBME-1, 34BE12, and MIB-1 labeling index was low.
RET/PTC expression was absent in tumor cells. Furthermore, activated point mutations of BRAF V60OOE and V600K
were concurrently detected by DNA sequencing. Further studies are needed to elucidate the prevalence and role
of BRAFY6°% mutation in papillary thyroid carcinoma, and long-term follow-up for the patient is needed to clarify the
biological behavior of this variant with dual BRAF mutations.
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Introduction

Papillary carcinoma (PC) is the most common
histotype of thyroid carcinoma, and often has a
favorable prognosis than other carcinoma
types. Warthin-like papillary thyroid carcinoma
(WLPTC) is an uncommon variant which has
papillary architecture with prominent lympho-
cytic stroma in their stalks, histologically
resembling Warthin tumor of the salivary gland.
The neoplastic cells lining the papillae have
nuclear features of usual PC with oncocytic
cytoplasm [1-12]. Recent studies demonstrat-
ed that papillary carcinoma have frequently
genetic alterations involving in BRAF mutation
or RET arrangement which leads to activation
of the MAPK signaling pathway. So far, the
BRAF mutation detected in PTC has been the
V599E or V60O0OE in exon 15, only rarely has
other point mutation of BRAF gene been found
in PTC [13-16]. The presence of BRAF mutation
in PTC is an early event and has been associ-
ated with older age of patient, advanced tumor

stages, higher recurrence and mortality [17,
18]. Furthermore, most studies demonstrated
that BRAF mutation and RET/PTC rearrange-
ment rarely overlap in the same tumor [13-16].

Here, we reported a case of Warthin-like papil-
lary thyroid microcarcinoma diagnosed at our
hospital in August 2014. The clinicopathologi-
cal features were analyzed and DNA sequenc-
ing of PCR-amplified exon 15 of BRAF gene was
performed in this case.

Clinical history

A 65-year-old Chinese female was admitted to
Shanghai Tongji Hospital in August 2014
because of Type | diabetes. She had no history
of chronic thyroiditis or Hashimoto’s disease.
Routine ultrasound examination of thyroid
revealed a lesion of approximately 1.4x0.8 cm
in size in the upper pole of the left lobe, which
showed an uneven density of low echo with a
hyperechoic spot, irregular margins and rich
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Figure 1. Morphological examination for the case of Wathin-like papillary thyroid carcinoma (HE stain). A: Fine
needle aspiration cytology. Oncocytic papillary thyroid epithelium cells with elongated nuclei, clear chromatin and
nuclear grooves (arrow indicated) and scattered lymphocytes in the background (x400). B-D: Histology revealed
papillae with striking lymphocytic infiltration in papillary stalks. The lining neoplastic cells exhibited eosinophilic
crytoplasm and irregular, clear, overlapping nuclei with nuclear grooves (arrow) and intranuclear pseudoinclusions
(arrow) (x40, x100, x400 respectively).

intra- and perilesional vascularization. Routine
laboratory studies, including thyroid function
test, proved no abnormalities. Fine needle aspi-
ration cytology (FNAC) was performed on the
left thyroid nodule and diagnosed as being sus-
picious for malignancy. Subsequently, the
patient underwent a left thyroid lobectomy with
left central neck lymphadenectomy.

Materials and methods
H&E and immunohistochemistry staining

The surgical specimen was fixed in 10% buff-
ered formaldehyde and embedded in paraffin.
The 4-um-thick sections were stained with hae-
matoxylin and eosin (H&E) for histological
examination.

Immunostains for HBME-1, 34BE12, Galectin-3,
Cyclin D1, Ki67 (MIB-1), TPO, CD15 (Leu-M1),
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Cytokeratin 19, CD20, CD79a, CD3, UCHL-1
(DAKO, Denmark) and anti-RET rabbit serum
(Santa Cruz Biotechnology, Santa Cruz, CA)
were carried out using EnVision two-step meth-
od. The tissues were incubated with primary
antibodies diluted at 1:100 for all except for
RET, 1:300 at 4°C overnight, after a prior high
pressure antigen retrieval (10 minutes in citrate
buffer, pH 6.0). Then slides were washed and
incubated with horseradish peroxidase-linked
secondary antibodies for 1 h at room tempera-
ture, followed by incubation with diaminobenzi-
dine (DAB) for indicated time. Slides were coun-
terstained with Mayer’s hemotoxylin for 2 min,
dehydrated and mounted.

Macrodissection of tumor tissue

Macrodissection from  paraffin-embedded
specimens to obtain ‘pure’ tumor tissues was
performed as follows: areas exhibiting exclu-
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Figure 2. Immunohistochemistry staining. Neoplastic epithelial cells show positivity at membrane or cytoplasm for
HBME-1 (A), 34BE12 (B), Leu-M1 (C), respectively (x100). (D) RET/PTC expression using anti-RET rabbit serum. No
signal present in the cytoplasm and membrane of neoplastic epithelial cells (x100).

sively tumor tissue were marked on histological
slides and the tumor areas were obtained from
at least ten slices of tissue (4 um/one slice)
with a scraper blade for subsequent DNA
extraction.

Identification of BRAF mutation

For analysis of BRAF gene mutation, genomic
DNA was isolated from the macrodissected tis-
sues. Briefly, the sample was depafaffinized by
xylene/ethanol treatment. DNA was extracted
using the QIAamp DNA FFPE Tissue kit accord-
ing to the manufacturer’s instructions (Qiagen,
Valencia, CA). Exon 15 of BRAF was amplified
by polymerase chain reaction (PCR) with the
primers, as followed: forward, 5-TCT CAC CTC
ATC CTA ACA CAT-3’; reverse, 5-GTT TGA AAT
ACA CTG AAA CTG GT-3. The PCR conditions
were initially denaturation at 95°C for 2 min,
followed by 40 cycles (denaturation at 95°C for
40 s; annealing at 56°C for 30 s; synthesis at
72°C for 45 s) and a final extension at 72°C for
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2 min. The amplicon size for exon 15 was 504
bp, then PCR products were purified using the
QIlAquick PCR Purification Kit (Qiagen, Valencia,
CA) and sequenced using the forward and
reverse primers described earlier and the Big
Dye terminator kit (Applied Biosystems, Foster
City, CA) by the automated ABI PRISM DNA
sequencer (Applied Biosystems). Two M13
recombinant plasmids (wild type and mutation
type) were used as negative and positive con-
trols. Paratumor tissues of the case were used
as an internal control.

Results
Cytopathological findings

Cytological examination showed papillary pat-
tern and clusters with a background of mature
lymphocytes. The clusters were composed of
atypical cells which had eosinophilic cytoplasm
and enlarged oval nucleoli with clear chromatin
and nuclear grooves (Figure 1A).
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M13 Plasmid

(V600, wi) (V600E, mt)

ML b

M13 Plasmid  Paratumor normal

tissues (wt)

300 300 260
ACAGTGA A ACAGAGAA ACAGTGAA

)ﬁ\m& . ;:Ll.ﬁ 1

Tumor tissues Tumor tissues
(Forward, mt) (Reverse, mt)
270 240
TACARTGALALT ATTTFCOTITGEG 1A

ﬂﬂi 1

Figure 3. BRAF mutation by DNA sequencing. Sequence chromatogram of PCR (exon 15) product from two M13
recombinant plasmids, one for V600 wild type and the other for V6OOE mutation, used as negative and positive
controls respectively. DNA sequence for paratumor tissues of the case of WLPTC showing no mutation, was used
as an internal control. The corresponding tumor tissues were found harboring dual mutations of V60OOE and V600K

(Lines indicated).

Histopathological findings

Grossly, the surgical resected specimen
revealed a 1.1x1x0.5 cm crimson lump, which
has a white rigid region of about 0.4x0.3 cm.
Microscopically, the lesion range was approxi-
mately 0.5x0.3 c¢m in size. The tumor showed a
papillary architecture with prominent lymphatic
stroma at the papillary stalk, which was circu-
larly covered with one to several layers of atypi-
cal epithelial cells. These epithelial cells had
clear, irregular, overlapping nuclei with grooves
and pseudoinclusions and oncocytic cytoplasm
(Figure 1B-D). Lymphocytes of the stroma
showed no atypia. Furthermore, there was no
metastasis found in three lymph nodes.

The neoplastic cells lining the papillae stained
strongly for HBME-1, 34BE12, Galectin-3, Cyclin
D1, CD15 (leu-M1) and Cytokeratin 19 (CK19)
but absent for TPO and RET/PTC expression.
The MIB-1 positive index showed a low rate of
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approximately 3%. The lymphocytic infiltrate in
the papillae and surrounding thyroid gland
showed a mixed population composed of
B-cells, CD20 and CD79a positive, and T-cells,
CD3 and UCHL1 positive (Figure 2).

Mutation analysis of BRAF in exon 15

Genomic DNA was amplified by PCR and sub-
jected to pyrosequencing for the BRAF status
(Figure 3). Point mutations of BRAF V60OE and
V600K were synchronously detected (black line
labeled). While paratumor tissues showed none
of BRAF mutations. Two M13 recombinant plas-
mids (wt and mt) were used as negative and
positive controls.

Discussion

WLPTC was first described by Apel et al in 1995
as an uncommon variant of papillary thyroid
carcinoma in which neoplastic cells with onco-
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cytic changes and clear nuclei, lining the papil-
lary fronds that have lymphocytic stroma in
their stalks. They named this tumor as “Warthin-
like” because of its resemblance to Warthin
tumor of the salivary gland. The onset age of
patients with WLPTC ranged from 19 to 85
years, and the tumor size was 0.3-5 cm. Female
patients account for a great proportion [1-12].

Regarding the rate of complication of thyroid
cancer with chronic thyroiditis, the cases
reports in the literature point out that lympho-
cytic thyroiditis or Hashimoto thyroiditis is an
associating condition in most of the Warthin-
like tumors [1-12]. In our case, there is only a
small quantity of lymphocytes infiltration in the
non-neoplastic thyroid tissue, but they are not
enough to diagnose Hashimoto thyroiditis
accompanying the tumor.

BRAF activated point mutation, which is the
most common genetic hallmark in PTC, has
been identified in 75% of WLPTCs. BRAF
belongs to the RAF family of serine/threonine
kinases that play an important role in regulat-
ing activity of Ras-Raf-MEK-ERK cascade,
which induced cell growth, differentiation and
apoptosis. Activating missense mutations of
BRAF gene often occurs in the kinase domain
of exons 15. The most common mutations of
BRAF gene are attributable to a single-base
thymidine substitution at the nucleotide posi-
tion 1796 or 1799 with adenosine, which leads
to the conversion of valine at codon 599
(V599E) or 600 (V600E) to glutamic acid [13-
16]. BRAF V600K mutation, which occurs
replacements of two nucleotides at nucleotide
position 1798 and 1799 (GTG to AAG), substi-
tuting lysine for valine, was more frequent in
melanoma [19]. It has been not reported in PTC
so far. Currently, dual mutations of BRAF V6OOE
and V600K were simultaneously detected in
tumor tissues instead of paratumor tissues,
suggesting that these two activated point
mutations can cooperate with each other and
participate in carcinogenesis of WLPTC.
Additionally, there is no harboring V599E muta-
tion in this case. Although RET/PTC rearrange-
ment is frequently genetic alteration of PTC and
rarely overlapping with BRAF mutation in previ-
ous more studies, a recent study by Guerra et
al found 19.4% of PTC with concomitant
BRAFVY6%%E mutation and RET/PTC rearrange-
ment [20]. To test whether BRAF mutation con-
curs with RET/PTC rearrangement in this case,
we conducted immunohistochemistry staining
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to determine the status of RET/PTC rearrange-
ment. The result revealed that RET/PTC expres-
sion was absent in the cytoplasm of the tumor
cells, which suggests RET/PTC rearrangement
is not principle factor in initiating its
tumorigenesis.

Although long-term follow-up data are needed,
WLPTC is generally reported to have an indo-
lent clinical behavior. Some authors consider
existence of lymphocytic stroma in thyroid can-
cer as an indicator of favorable prognosis [4].
However, Mai et al reported that Hurthle cell
PTC associated with Warthin-like features or
tall cell variant usually has worse prognosis
than conventional papillary carcinoma [21].
Lam et al reported a WLPTC case with dedif-
ferentiation and aggressive biological behavior.
The patient developed distant metastases and
died of the disease 18 months after operation
[9]. Besides, more studies supported BRAF
mutation was associated with nodal metasta-
sis and recurrence, and RET/PTC rearrange-
ments were less frequent in the more aggres-
sive PTCs [17, 18, 22]. Although the clinicopath-
ological features (small size <1 cm, absence of
extrathyroidal extension, vascular invasion and
lymph nodes metastasis) suggest a more favor-
able behavior in this case, its harboring BRAF
gene dual mutations needs to be valued and
long-term follow-up for the patient is necessary
to evaluate prognosis.

In conclusion, we first reported the presence of
BRAFY6%% mutation in a case of WLPTC. Further
studies were needed to investigate and confirm
the frequency and role of BRAFY6%%% mutation in
papillary thyroid carcinoma.
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