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Abstract: Background: We present three cases of Warthin-like papillary thyroid carcinoma (WLPTC) and perform a
systematic review of the literature to evaluate the relationship between WLPTC and clinicopathological features.
Methods: Relevant articles were obtained by searching the PubMed and KoreaMed databases using the following
Medical Subject Headings (MeSH) terms and keywords: “Warthin papillary thyroid carcinoma”. The following data
were extracted from the eligible studies: age, gender, tumor size, lymphocytic thyroiditis, lymph node metastasis,
extrathyroidal extension, multifocality, and BRAF mutation. Results: A total of 48 publications were identified, and
32 studies including the current study were ultimately included. A total of 164 patients were included in analysis.
We found 31% of patients (51/164) had lymph node metastasis. Only four case reports described the histologic type
of the metastasized lymph nodes. We found that lymph node metastases were primarily from classical PTC. Only one
case of seven metastatic lymph nodes metastasized from WLPTC. We noted that five WLPTC tumors were accom-
panied by classical PTC on background. Conclusions: WLPTC does not metastasize to lymph node frequently and
further studies of the mechanism of metastatic lymph nodes presenting a Warthin tumor-like pattern are needed.
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Introduction

The incidence of thyroid cancer is increasing
globally [1]. Papillary carcinoma is the most
common malignancy originating from the thy-
roid, and has an indolent clinical course con-
veying a more favorable outcomes than other
variants. More than 10 variants of papillary
thyroid carcinoma (PTC) have been reported
[2]. Among multiple variants, Warthin-like PTC
(WLPTC) is characterized by atypical oncocytic
follicular cells lining papillary structures and
dense lymphoid stroma. Since Apel et al. first
reported WLPTC in 1995 [3], more than 100
cases have been reported. Due to the rarity of
the disease, the information available on clini-
copathological features such as age, gender,
lymph node metastasis and prognosis is limit-
ed. Furthermore, the origin of metastatic lym-
ph node (whether it comes from classical PTC
or WLPTC) remains unclear. In this study, we

describe three cases of WLPTC from our insti-
tution and aim to identify clinicopathological
features of WLPTC using a systematic review
of articles.

Materials and methods

Relevant articles were obtained by searching
PubMed and KoreaMed databases using the
following Medical Subject Headings (MeSH)
terms and keywords: Warthin AND papillary
AND thyroid AND carcinoma. Two reviewers
(E.K. and J.Y.) independently searched articles
on clinicopathological features with WLPTC.
The review included studies published before
July 2016. Duplicate articles were removed,
and all were English language publications.
All types of articles were considered except
Editorials and Letters. The titles and abstracts
of all searched articles were screened for the
terms Warthin variant and papillary thyroid car-
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48 publications were identified by systemic search (Pubmed:4 , KoreaMed:3) |

—>| 9 publications were excluded, based on title and abstract |

39 publications were reviewed for a full-text evaluation |

7 publications were excluded, based on inclusion criteria
* No detail on clinicopathological features

32 articles included in the meta analysis (including current study)

Figure 1. Article selection process.

cinoma and any terms associated with clinico-
pathological features: age, gender, sex, tumor
size, lymphocytic thyroiditis, lymph node me-
tastasis, extrathyroidal extension, extracapsu-
lar invasion, multifocality, and BRAF mutation.
Selected articles were then further analyzed
by a full text evaluation.

Results

As of July 2016, 48 publications were identified
in the database search. Among the searched
articles, 32 studies including our institution
were ultimately included. A total of 164 patients
were included for the analysis. The process of
study selection is described in Figure 1. The
first study was reported in 1995, and the latest
study was reported in 2016. The largest study
by Yeo et al. [4] included 40 patients. Only three
studies were original articles [4-6], whereas the
rest were case reports with a review of the lit-
erature. The age of onset ranged from 20 to
60 years and most patients were female. The
mean tumor sizes ranged from 0.5 to 6.0 cm.
The majority of the patients (n = 119, 72.4%)
had lymphocytic thyroiditis, and 31% of pa-
tients (51/164) had lymph node metastasis.
However, there were only 4 case reports de-
scribing the histologic type of the metastasized

7224

lymph nodes. Lymph node metastasis was pri-
marily from classical PTC and there was only 1
case among 7 lymph node metastases that
metastasized from WLPTC. There were three
cases of WLPTC in background classical PTC
including those at our institution. Three cases
of WLPTC were diagnosed and surgically re-
moved from March 2003 to May 2016 at our
institution. All three cases were female. The
histopathological findings of case 1 are de-
picted in Figure 2. The clinicopathological fea-
tures of the patients from our institution and
the systematic literature review are summa-
rized in Tables 1 and 2, respectively.

Three cases of Warthin-like papillary thyroid
carcinoma

Case 1: A 17-year-old female presented with
neck area swelling and pain at our clinic. The
symptoms had started one year prior and the
patient did not have any previous medical his-
tory. The patient’s mother had been diagnosed
with and treated for thyroid carcinoma. Physical
examination of the thyroid gland and neck area
were unremarkable. Her cervical ultrasonogra-
phy (US) examination revealed a suspicious
nodule on her right thyroid lobe, abutting the
anterior and lateral capsules. Suspicious lymph
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Figure 2. (Case #1): Histopathology of the Warthin-
like variant of papillary thyroid carcinoma. A. Stitch-
ing image showing Warthin-like papillary thyroid
carcinoma (upper inset x100) abutting a classical
papillary microcarcinoma (lower inset x100). B.
Background showing Hashimoto thyroiditis (x100).
C. A lymph node demonstrating metastatic papillary
carcinoma with a classical histologic pattern.

nodes were located on the ipsilateral side of
the level VI lymph node.

Fine needle aspiration (FNA) cytology of the
nodule was suspicious for malignancy (Bethes-
da category V). The patient underwent single-
incision, endoscopic, trans-axillary, right hemi-
thyroidectomy and ipsilateral central compart-
ment node dissection (CCND). She did not have
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any intraoperative complications such as bleed-
ing or nerve injury. The tumor was a relatively
defined nodular mass with atypical oncocytic
follicular cells lining the papillary structures
with dense lymphoplasma infiltrations in the
stroma and it abutted classical papillary micro-
carcinoma (Figure 2). The background thyroid
parenchyma showed Hashimoto thyroiditis.
Two lymph nodes of the central compartment
were metastasized from the classical PTC. Ac-
cording to the American Joint Committee on
Cancer (AJCC), the tumor was classified as
pT3N1a, stage |. That patient was treated with
levothyroxine in thyroid-stimulating hormone-
suppressive doses.

Case 2: A 58-year-old female visited the local
clinic with general weakness and fever with for-
eign body sensation in the neck area. She did
not have family history of thyroid cancer, but
had history of hyperthyroidism, which required
medication to control. Cervical US revealed
three suspicious nodules on the left thyroid
gland, and the FNA result was suspicious for
malignancy. The patient was then transferred
to our hospital for surgical resection. Her US
examination revealed suspicious nodules 0.7
cm, 1.7 cm and 0.7 cm in size on the left up-
per pole, left mid pole and left posterior mid
pole, respectively, with multiple enlarged lymph
nodes on the ipsilateral side of level VI. A thy-
roid function test showed no abnormalities.
The patient underwent a bilateral total thyroid-
ectomy with ipsilateral CCND. There were three
separate tumors. The largest one was WLPTC
and the other two tumors were classical PTC.
Two nodules showed microscopic extrathyroi-
dal extension and lymph node metastasis was
not found. Three months later, the patient un-
derwent *3'radioactive iodine therapy (100 mCi)
and the post-treatment scan showed no abnor-
mal uptake. At the two -year follow-up, the pa-
tient was asymptomatic, the cervical US was
negative for recurrences, and the stimulated
thyroglobulin was within the expected range.

Case 3: A 36-year-old female visited our clinic
for evaluation of six-month history of fatigue.
Her mother had a history of thyroid cancer and
she did not have any personal medical history.
Her physical examination showed no abnormal
findings. Cervical US revealed a heterogeneous
hypoechoic nodule, abutting the anterior cap-
sule located in the left upper portion. Probable
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Table 1. Clinical and pathological characteristics of patients with Warthin-like papillary thyroid carci-

noma
Case 1 Case 2 Case 3
Age/Sex 17/F 58/F 36/F
Tumor size, WLPTC (cm) 0.8x0.8 2.0x1.5 1.3x1.2
Tumor location, WLPTC Right lobe, lower Isthmus Left lobe, mid
Tumor size, CPTC (cm) 0.2x0.2 0.7x0.6, 0.5x0.3 1.0x0.6
Tumor location, CPTC Right lobe, lower? Left lobe, mid, upper Left lobe, lower
LN metastasis 2/10° 0/6 6/17°
Extrathyroidal extension Present (Microscopic) Present (Microscopic) Present (Microscopic)
WLPTC WLPTC, CPTC CPTC
Background pathology Hashimoto thyroiditis Hashimoto thyroiditis None
BRAFV6%°E mutation Absent N/A N/A
Family history of thyroid cancer Present (Mother) Absent Present (Mother)
Type of surgery Hemithyroidectomy Total thyroidectomy Total thyroidectomy
RAI ablation No Yes Yes
Dose of RAI (mCi) N/A 100 150

F = Female; FNA = Fine Needle Aspiration; LN = Lymph Node; N/A = Not Applicable; ETE = ExTrathyroidal Extension; RAI =
RAdioactive lodine; WLPTC = Warthin-Like Papillary Thyroid Carcinoma; CPTC = Classical Papillary Thyroid Carcinoma. 2Abuts
WLPTC. "The histology of all metastatic tumors is classic type PTC.

metastatic lymphadenopathy was also seen at
levels Ill, IV and VI. The patient underwent bilat-
eral total thyroidectomy, both CCND and modi-
fied radical neck dissection (MRND). In the mid
portion of the left lobe, a well-defined nodular
lesion showed atypical oncocytic follicular cells
lining papillary configuration with abundant ly-
mphoplasma collections. There was a separat-
ed tumor of classical papillary carcinoma with
infiltrative tumor border. There were multifocal
lymph node metastases to the left level VI
(3/3), right level VI (1/5), left lateral neck (1/4)
and right lateral neck (1/5). The metastatic foci
were classical papillary carcinoma. Two months
later, the patient underwent 3!radioactive io-
dine therapy (150 mCi) and was then treated
with levothyroxine in thyroid-stimulating hor-
mone-suppressive doses.

Discussion

WLPTC was first reported in 1995, and charac-
terized by follicular epithelial differentiation
with distinctly papillary architecture, oxyphilic
cytology and lymphoplasma infiltrations in the
stroma [3]. WLPTC is considered a subtype of
the oncocytic variant with abundant lympho-
plasma infiltrations and are frequently accom-
panied by Hashimoto’s thyroiditis. Diagnosis
is mostly based on the nuclear features of PTC
[7, 8]. The prevalence of WLPTC is relatively
uncommon and the pathological characteris-
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tics are based on more than 100 case studies.
The prognostic outcomes such as overall and
progression-free survival rates are known to be
similar compared to classical PTC [9].

A previous case series of WLPTC is described
in Table 2. The age of onset ranged from 20 to
60 years and most patients were female. Most
cases were associated with lymphocytic thy-
roiditis and the rate of lymph node metastases
varied among the studies. WLPTC was more
common in females and occurred predominant-
ly in elderly women [9]. The mean age of the
three patients in our institution was 37 years.
However, the age of one patient (17 years old)
reported herein is one of the youngest among
those reported in the literature, indicating that
WLPTC can appear in young patients.

The relationship between WLPTC and lympho-
cytic thyroiditis is complex. After systematic
review, we found that most studies in the litera-
ture (22/32) reported a background of lympho-
cytic thyroiditis (Table 2). Two patients also
showed background lymphoplasma infiltration
(Figure 2). The pathophysiology of lymphoplas-
ma infiltration remains unclear. However, it
could be hypothesized based on the associa-
tion between chronic lymphocytic thyroiditis
and PTC. Several studies have suggested that
lymphocytic infiltration in non-tumor-bearing
thyroid tissue was activated through an autoim-
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Table 2. Previously reported case series of Warthin-like papillary thyroid carcinoma

Age (y) mean + Tumor size (cm) Lymphocytic Lymph node Extrathyroidal ) ) BRAF

Study Num_ber of SgD E)yr)median Fer;nale mean * Sé or) {hyﬁoidi‘?s r¥1etpastasis exteniion Multn;ocahty mutation

patients (range) 8 edian (range) (%) (%) (%) (%) (%)
Apel et al. (1995) [1] 13 40+14.4 12 (92) 3.0+£0.9 9 (69) 3 N/A N/A N/A
Yousef et al. (1997) [2] 2 37 (17-58) 2(100) 2.0(1.8-2.2) 2 (100) 1 (50) N/A N/A N/A
Kim SR et al. (1997) [3] 1 33 1(100) 2.0 1 (100) 1(100) N/A N/A N/A
Vera-Sempere et al. (1998) [4] 1 31 1 (100) 2.5 1 (100) 0(0) N/A N/A N/A
Fadda et al. (1998) [5] 1 31 1(100) 1.5 0(0) 0(0) N/A N/A N/A
Vasei et al. (1998) [6] 1 50 1 (100) 3.0 0(0) 0 (0) N/A N/A N/A
Baloch & LiVolsi et al. (1998) [7] 2 4045.6 2 (100) 2.55+0.1 1(50) 1(50) N/A 1(50) N/A
Tazawa et al. (1999) [8] 4 50 (49-53) 4(100) 1.9 (1.5-3.0) 4 (100) 4 (100) N/A N/A N/A
Imamura et al. (1999) [9] 1 52 1 (100) 1.7 1 (100) 0(0) N/A N/A N/A
Sarkady et al. (1999) [10] 1 35 1(100) 3 1 (100) 1 (100) N/A N/A N/A
D’Antonio et al. (2000) [11] 3 50+6.5 2 (50) 1.4+0.1 3 (100) 0(0) N/A N/A N/A
Baloch & LiVolsi et al. (2000) [12] 17 42+10.0 15 (88) 2.4+0.9 17 (100) 3(17) N/A N/A N/A
Ludvikova et al. (2001) [13] 12 64+11.4 11 (92) 2.7+0.1 11 (92) 2 (17) N/A N/A N/A
Urano et al. (2001) [14] 1 52 1 (100) 4 0(0) 1 (100) N/A N/A N/A
Chang et al. (2004) [15] 1 41 1 (100) 1.5 1 (100) 0(0) N/A N/A N/A
Lam et al. (2005) [16] 1 74 1 (100) 5.0 0 (0) 1 (100) N/A N/A N/A
Trovisco et al. (2005) [17] 8 50+4.5 7(87) 1.7+0.3 N/A N/A N/A N/A 6 (75)
Kim HH et al. (2006) [18] 5 52+13.2 5 (100) 1.5+0.5 4 (80) 0(0) N/A N/A N/A
Abrosimov et al. (2007) [19] 9 42+1.8 8 (89) 1.942.2 N/A N/A N/A N/A N/A
Amico et al. (2010) [20] 1 79 1 (100) 6.0 1 (100) 1 (100) N/A N/A N/A
Panayiotides IG et al. (2010) [21] 1 51 1 (100) 1.0 1(100) 0(0) N/A N/A N/A
Paker | et al. (2012) [22] 1 47 1 (100) 3.0 1 (100) 0(0) N/A N/A N/A
Paliogiannis et al. (2012) [23] 1 22 1 (100) 1.8 1 (100) 0(0) N/A N/A N/A
Ersen et al. (2013) [24] 4 39+15.2 3(75) 1.7+0.5 4 (100) 0(0) N/A 3(75) N/A
Chong et al. (2014) [25] 1 31 1 (100) 0.9 1 (100) 0(0) 1 (100) N/A N/A
Yeo et al. (2015) [26] 40 46 (18-77) 35(87) 1(0.4-2.2) 32(80) 18 (45) 9 (22) 15 (37) 26 (65)
Gonzalez-Colunga et al. (2015) [27] 1 36 1(100) 1.7 0 (0) 1 (100) N/A N/A N/A
Han F et al. (2015) [28] 1 65 1 (100) 0.5 0(0) 0 (0) 0 (0) N/A 1 (100)
Padma S et al. (2015) [29] 1 21 1 (100) 1.5 N/A 1 (100) 0(0) 1 (100) N/A
Jun HH et al. (2016) [30] 16 44+11.2 15 (94) 0.8+0.5 11 (69) 6 (37) N/A N/A N/A
Kim et al. (2016) [31] 9 52+15.6 8 (89) 1.5+0.4 9 (100) 3(33) 1(11) 2(22) N/A
Current study 3 37+20.5 3 (100) 1.3+0.6 2 (66) 3(100) 3(100) 2 (66) 1(33)
Total 156

SD = standard deviation.
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mune mechanism by the development of PTC
[10, 11]. The RET/PTC fusion gene has also
been involved in this association [12]. Another
theory is that this lymphocytic infiltration serves
as a host immune response to the tumor [13].
Since most cases of WLPTC are accompanied
by background lymphocytic thyroiditis, it is nec-
essary to differentiate WLPTC from thyroid dis-
ease with dominant lymphocytic infiltration
such as Hashimoto's disease, malignant lym-
phoma, diffuse sclerosing and tall cell variant
(TCV) of PTC [14]. To avoid misdiagnosis, it is
important to confirm the absence of follicular
cells with pseudoinclusions. Other benign enti-
ties can present with moderate cellular atypia,
oncocytic change, nuclear grooves, and ground-
glass appearance [15]. TCV exhibits tall colum-
nar cells with a longitudinal length twice their
cross-wise length. Our cases did not have any
of the characteristics of Hashimoto’s thyroiditis
or TCV of PTC. Since WLPTCs are often misclas-
sified as classic, tall cell, or oncocytic variants,
the incidence of WLPTC could be underestimat-
ed [16]. For example, a recent Korean study
by Jun et al. reported only 16 cases (0.2%) of
WLPTC from 8,179 PTC patients [5]. Another
source of underestimation may be due to lack
of care taken by the pathologist during obser-
vation of the specimen. As an example, even
though classic PTC and WLPTC show a similar
growth pattern, the papillary cores of the clas-
sic variant do not show marked infiltration of
lymphocytes and plasma cells [7, 16].

The presence of lymph node metastasis is
common characteristic of WLPTC. After sys-
tematic review of articles, we found 31% of
cases (51/164) were accompanied by lymph
node metastasis and this rate was similar to
that of classical type, in which one-third of
patients presented with nodal metastasis at
the time of diagnosis [17]. In spite of the rela-
tively high incidence of lymph node metasta-
sis, it is unknown whether lymph node metas-
tasis of WLPTC originates from classical PTC
or Warthin tumor-like pattern. Only four case
reports have described the histologic type of
metastasized lymph nodes. One report describ-
ed that psammoma bodies present in cervical
lymph node metastases and in the other case,
the tumor infiltrated the entire lymph node,
demonstrating typical Warthin-like characteris-
tics [9]. A second report described metastatic
lymph nodes having nuclear features of classi-
cal PTC and also found that recurrent metastat-
ic lymph nodes one year after the initial surgery
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were identical to the primary lesion [14]. Lam et
al. also reported that FNA of metastatic lymph
node showed features consistent with classical
PTC [18]. Lastly, Amico et al. found a dediffer-
entiated component in the tumor mass, how-
ever this component was not identified in ten
regional metastatic lymph nodes [19]. At our
institution, all lymph node metastases were
from classical PTC, not Warthin-like type. In
summary, lymph node metastases were pri-
marily from classical PTC and among 7 lymph
node metastases, only 1 case metastasized
from WLPTC. After systematic review, we found
that WLPTC does not metastasize to lymph
nodes frequently. In the future, further study
into the mechanism of metastatic lymph nodes
presenting with a Warthin tumor-like pattern is
needed.

A high detection rate of BRAFV®%°F mutation was
noted in cases of classical PTC [20], and in the
literature, nearly 75% of WLPTC expressed the
BRAFY9%E mutation [21]. The mutation of valine
to glutamic acid at residue 600 of the BRAF
gene plays a crucial role in the pathogenesis
of PTC. The mutation is certainly detected in
PTC with a papillary or mixed papillary/follicular
structure such as classical, Warthin-like and
oncocytic variant [21]. One previous study re-
ported the BRAF mutation in 75% of WLPTCs
[20]. In our case, the 17-year-old female did not
have a BRAF mutation. One hypothesis is that
tumors with BRAF mutation begin their neo-
plastic changes in later decades. Taken togeth-
er, our result is in accordance with the fact that
the BRAF mutation does not always appear as
stimulus for development in WLPTC.

The role of FNA or immunohistochemistry stain-
ing in the diagnosis of WLPTC is unknown. Dif-
ferentiation of WLPTC from classical PTC is
difficult; the oncocytic variant PTC and Hurthle
cell neoplasm are difficult. Hurthle cells with
inflammatory cells in FNA specimen can also
be detected in Hurthle cell nodules or neo-
plasms arising in a background of chronic lym-
phocytic thyroiditis [22]. Since Hurthle cell neo-
plasm has cytoplasmic and nuclear features
that overlap with those of classical PTC, histo-
pathologic specimens are needed for diag-
nosis. It is challenging to differentiate WLPTC
from dominant lymphocytic infiltration on FNA
cytology [23]. There have been reports that
immunohistochemistry staining can demonstr-
ate that the epithelial cells lining the papillae
are immunoreactive for cluster of differentia-
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tion (CD) 15 (Leu M1) and papillary stalks were
positive for CD4+ lymphocytes [24]. Immuno-
histochemistry may be helpful, but does not
provide a definite method for diagnosis of
WLPTC.

After a systematic review of articles, we found
that a mixed pattern of WLPTC and classical
PTC in a single mass is rare. In one case re-
port, Warthin tumor-like PTC with a minor (5%)
dedifferentiated component was described
[19]. In addition, Lam and colleagues reported
WLPTC undergoing anaplastic changes [18].
Both cases had common pathologic features in
which ovoid tall cells and marked nuclear atyp-
ia were noted. A high MIB-1 labeling index (7%
vs. 20%) and large necrotic foci were other
common features. In both cases, a mixed pat-
tern with a dedifferentiated component showed
worse prognosis and tumor aggressiveness,
compared to classical PTC. In another report,
there was mixed pattern of WLPTC with classi-
cal PTC [14]. They found an area of follicular
formation or papillary structure, as in conven-
tional PTC, in part of the tumor. Two of our
cases were accompanied by classical PTC on
background. In summary, it is rare for WLPTC
and classical PTC to coexist as a mixed pattern
in a single tumor mass.

Several studies have reported the coexistence
of multiple variants of PTC. After a systematic
review of articles, we found 12% of patients
(21/164) had multifocal PTCs. Most variants
other than WLPTC were classical PTC. One case
report revealed a 1-cm WLPTC and a nearby
0.7-cm classic PTC [25]. A case report by Ersen
et al. showed multifocality in four WLPTC pa-
tients (2: classic, 1: follicular, 1: oncocytic) [26].
Mai and colleagues have also reported the
coexistence of tall cell and Warthin-like papil-
lary in four PTC patients [27] Kim et al. report-
ed two patients with multiple PTC in the ipsilat-
eral lobe, and both patients had classical PTCs
accompanied by WVPTC [6]. Two of our cases
were multifocal. Many other studies have re-
ported the coexistence of WLPTC and other
variants of PTC in the same patient [4, 22, 28].
Due to the heterogeneity of PTCs, unusual or
rare histologic variants may be seen in the
same tumor. However, it is not entirely under-
stood whether multifocality is a risk factor for
aggressiveness or a predictor of prognosis of
WLPTC [7].
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The prognosis of WLPTC has been reported to
be similar to that of classical PTC. Exceptin one
case report, where WLPTC coexisted with ana-
plastic changes and tall cell, WLPTC had an
indolent disease course in general [18, 27].
During the follow-up period (typically about one
year), no local recurrence or distant metastasis
was reported. Studies with long-term follow-up
are needed to assess survival outcomes of
WLPTC patients. There were several limitations
to this study. In terms of outcome, there is a
risk of bias, and at the review level there might
have been incomplete identification of perti-
nent research and a reporting bias. Second,
this study lacked follow-up, so the prognosis of
WLPTC remains inconclusive.

In summary, WLPTC is a rare variant of PTC and
its histopathological features are distinct and
unique. It was difficult to diagnose WLPTC using
conventional techniques such as US, computed
tomography and physical examination. FNA or
US finding can result in misdiagnosis as classi-
cal PTC or benign nodules [6]. Histopathologic
confirmation of lymphoplasma infiltration in the
papillae stalk is critical. We also found that
WLPTC does not frequently metastasize to
lymph nodes. In the future, further studies into
the mechanism of lymph node metastasis pre-
senting with a Warthin tumor-like pattern is
needed.
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