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Abstract Ectopic cervical thymoma (ECT) is a rare

tumor that is frequently misdiagnosed on fine needle

aspiration cytology and frozen section. Using conventional

light microscopy and immunohistochemistry, we charac-

terized the only two cases of ECT found in our institutional

files over a period of 20 years. Both tumors were classified

as type AB-thymoma. Neoplastic cells expressed cytoker-

atins but not CD5. Non-neoplastic T-lymphocytes were

positive for CD3 and CD5. Lymphocytes expressed CD1a

in only one case. One tumor breached the capsule and had

positive surgical margins. For this patient, adjuvant radio-

therapy was given. The other patient has had an uneventful

follow-up for 20 years with no other therapy than surgery.

Both cases of ECT showed identical histomorphological

and immunohistochemical features of type AB-thymomas

originating in the thymus. Short follow-up precludes con-

clusion on the implication of positive margins in con-

junction with adjuvant radiotherapy for one of the patients

presented herein.
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Introduction

Ectopic thymoma (ET) is a rare tumor thought to originate

from ectopic rests of thymic tissue caused by defective

migration of the embryonic thymus [1]. ET has been

reported in a variety of sites such as the neck (ectopic

cervical thymoma, ECT) [2–9], chest wall [10], pleura

[11], lung [12] and heart [13]. Among these ectopic sites,

the cervical region appears to be one of the most frequent

locations, where close proximity to the thyroid frequently

results in a mistaken clinical impression of a primary

thyroid neoplasm. ECT most commonly presents as an

enlarging neck mass, although one case of ECT with

myasthenia gravis as the presenting symptom is on record

[7]. In this paper, we present the clinicopathological fea-

tures of two cases of ECT seen in our institution over the

course of two decades.

Materials and Methods

After diagnosing a recent case of ECT (Case 1), we sear-

ched the institutional file of the Department of Pathology at

our institution (National University Hospital, Singapore)

from 1989 to 2009 for additional cases. One case of ECT

(Case 2) was found, retrieved and reviewed. The tissue was

fixed in formalin, embedded in paraffin and 4 lm thin

sections were cut and stained with Hematoxylin and Eosin.

An immunohistochemical study was performed using

commercially available antibodies (cytokeratin cocktail—

MNF116, cytokeratin (CK) 14, CD3, CD5 and CD1a)

according to the manufacturer’s instructions.

Results

Case 1

A 56-years-old previously healthy man presented with a

1-year history of an enlarging mass in the left thyroid

region. Fine needle aspiration (FNA) cytology showed an
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abundant small lymphoid population. Of note, no follicular

cells or definite epithelial cells were identified. Very rare

groups of cells with oval nuclei and slightly more abundant

cytoplasm could be discerned in close association with the

lymphocytes (Fig. 1), and these were interpreted as possi-

ble follicular dendritic cells. The FNA was reported as

suspicious for lymphocytic thyroiditis. A left hemithy-

roidectomy was subsequently performed.

Grossly, an encapsulated lobulated mass measuring

5.0 cm in greatest dimension was present external to but

attached to the middle pole of the left hemithyroid (Fig. 2).

The cut surface of the mass was tan-colored with no areas

of necrosis.

Microscopically, the tumor showed a biphasic pattern

with regions of lymphocyte-rich areas admixed with lym-

phocyte-poor spindle cell areas, the former predominating

(Fig. 3a). The spindle cells had a uniform and bland

appearance with minimal cytologic atypia (Fig. 3b). Mitotic

activity was low with less than 1 mitotic figure/10 high

power fields (hpf. 4009). In the immunohistochemical

study, the lymphocytes were positive for CD1a (Fig. 3c),

CD3 and CD5 focally, while the spindle cells were positive

for cytokeratins (Fig. 3d) and CK14, and negative for CD5.

The tumor was diagnosed as a type AB thymoma. Although

mostly encapsulated, the tumor breached the fibrous capsule

in several areas. A thin rim of parathyroid tissue was present

external to the capsule (Fig. 3a). The thyroid was unre-

markable and was not infiltrated by the thymoma. Because

of positive surgical margins, postoperative radiotherapy

was given. The case was recently diagnosed and hence no

meaningful follow-up is available.

Case 2

A 35-years-old previously healthy female presented with a

9-months history of an enlarging right mid-cervical mass

that was resected. Grossly, the tumor had a fleshy

appearance and measured 6.0 cm in greatest dimension.

Microscopically, the tumor was composed of an inti-

mate admixture of lymphocytes with a spindled and

polygonal-epithelioid cell population (Fig. 4a–c). Both the

spindled and epithelioid cells contained plump vesicular

nuclei and were arranged in short intersecting fascicles,

focally showing a storiform pattern. No high-grade atypia

was present. The mitotic index was low with less than 1

mitotic figure/10 hpf. The neoplastic tissue was intersected

by dense fibrous bands imparting a nodular appearance.

Gland-like cystic spaces were present in the fibrous stroma,

but no true glandular differentiation was present. The

tumor was diagnosed as a type AB thymoma. The immu-

nohistochemical study showed the lymphocytes to be

positive for CD3 and CD5 focally, and negative for CD1a.

The neoplastic (both spindled and epithelioid) cells were

positive for cytokeratins (MNF116), CK14 and negative

for CD5. The patient is alive and well with no recurrence

20 years after the surgical excision.

Discussion

Although the rare existence of thymic neoplasms occurring

outside the thymus has been known for at least half a

century [14–18], the exact incidence of various subtypes of

Fig. 1 Case 1. Fine needle aspiration cytology showing a small

lymphocytic population with a group of larger cells with oval nuclei

and more abundant cytoplasm (9600)

Fig. 2 Gross picture of a surgical specimen illustrating relation of

tumor to the left thyroid lobe (Case 1). The thyroid is on the left side
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thymoma is not known, particularly as defined by the 1999/

2004 WHO classification system. In a paper from 1991,

Chan and Rosai compiled eleven previously published

cases of ECT (of which they reviewed four cases) and

added five cases of their own which to date constitute the

largest number of cases with clinicopathologic data pub-

lished in the English literature [3]. This paper was pub-

lished prior to the 1999 WHO Classification of thymic

epithelial tumors. Since then, fewer than twenty cases of

ECT have been published [2, 4–9, 19–25].

Table 1 provides a list of the various reported subtypes

as defined by the 1999/2004 WHO classification system

where known. From this, it appears that the general dis-

tribution parallels that of mediastinal thymomas, where

type AB thymomas represent one of the more common

subtypes [26]. One interesting observation is the marked

female predominance in ECT [3], which differs from the

demographics of the mediastinal thymomas where there is

only a slight female predominance [26].

From the literature, ECT appears to display the same

histological and immunohistochemical features as its thy-

mic counterparts [3–5, 7, 10, 22], and this was similarly

true in our cases. The lack of CD5 expression in the neo-

plastic thymic epithelial cells is in line with previous

reports that CD5 expression is seen predominantly in

thymic carcinomas [27]. It is also known that the lymphoid

cells in thymomas are predominantly T cells that,

depending on their developmental stage, may or may not

express CD1a [28, 29], a marker of immature thymocytes

[30]. Particularly, it has been reported that CD1a expres-

sion in the thymocytes tends to be absent in type A

(medullary) thymomas, while it is present in type AB

(mixed) or B (cortical) thymomas [28, 29]. The presence

(Case 1) and absence (Case 2) of CD1a expression is

therefore consistent with the literature.

The histological and immunohistochemical parallels

between mediastinal and ectopic thymic tumours are also

true for some variants of thymic carcinomas (squamous

and lymphoepithelioma-types) and carcinomas occurring in

or around the thyroid gland showing thymus-like differ-

entiation (CASTLE). This is in contrast to the thyroid

neoplasm ‘‘spindle epithelial tumor with thymus-like dif-

ferentiation’’ (SETTLE) occurring in or near the thyroid

gland of which no thymic counterpart has yet been

described and more so to the enigmatic lesion ectopic

cervical hamartomatous thymoma, which according to

some authors has no relation to either the fully developed

or embryonic thymus and is best classified as a biphasic

neoplasm of branchial anlage derivation, hence being nei-

ther ectopic or hamartomatous nor a thymoma [31].

Fig. 3 Case 1. Photomicrographs (Hematoxylin and Eosin-stained

sections). a Encapsulated tumor with a predominant lymphocyte-rich

component. A rim of normal parathyroid tissue is present external to

the capsule on the left (9100). b Lymphocyte-poor spindle cell area.

The spindle cells show minimal cytologic atypia (9200). The

Immunohistochemical study shows c positive reaction for CD1a in

non-neoplastic lymphocytes and d positive reaction for cytokeratins

(MNF116) in neoplastic cells (9200)
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Given its rarity, although its histological features par-

allel that of mediastinal/thymic thymomas, ECT represents

a diagnostic pitfall especially on a fine needle aspiration

cytology or frozen section where a lymphomatous process

or undifferentiated carcinoma may be suggested, depend-

ing on whether the lymphocytes predominate and the epi-

thelial cells are inconspicuous or if the histological features

are those of a B3-type thymoma displaying epithelial cells

with large nuclei and mitotic activity and a minimal or

absent lymphocytic component. In fact, in Case 1, even a

retrospective analysis of the fine needle cytology slide

revealed very rare groups of cells that could have repre-

sented thymic epithelial cells. The correct diagnosis or at

least a suggestion thereof is facilitated by the awareness of

the existence of this rare tumor and if in doubt the

pathologist should perform a limited immunohistochemical

study with cytokeratins and lymphoid markers including

CD1a in order to establish its epithelial and not lympho-

matous nature. A lymphoepithelial-type carcinoma dis-

plays both high-grade nuclear features and the lymphocytic

component is composed of mature cells lacking the

expression of CD1a present in the immature thymocytes in

thymomas. ECT has previously been erroneously reported

on FNA as Hashimoto’s thyroiditis [14], malignant lym-

phoma [2], atypical lymphoproliferative process [22],

T cell lymphoma [5], and on frozen section as a poorly

differentiated carcinoma probably of squamous cell type

[9]. This was also true in our Case 1 where the FNA

diagnosis was a reactive lymphoid population raising the

possibility of lymphocytic thyroiditis.

Fig. 4 Case 2. Photomicrographs (Hematoxylin and Eosin-stained

sections). a Lobulated, organoid tumor intersected by thick fibrous

bands (940). b Transition between lymphocyte-rich areas with

predominantly spindle cell areas (9200). c Spindled to epithelioid

neoplastic epithelial cells intimately admixed with lymphocytes

(9400)

Table 1 Previously reported

ectopic cervical thymomas that

have been classified according

to WHO 2004

Reference Patient gender Site Type

Chang et al. [5] Female Anterior neck mass AB

Cohen et al. [22] Female Intrathyroidal AB

Mende et al. [6] Male Left cervical region related to the parotid Micronodular

Gerhard et al. [4] Female Anterior cervical region A

Hsu et al. [8] Female Neck mass AB

Choi et al. [7] Female Left hemithyroid mass A
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In conclusion, we present the clinicopathologic features

of two cases of ectopic cervical thymoma, the rarity of

which is substantiated by the fact that these two cases were

the only examples we found in our institutional files over a

time period of 20 years.
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