Acta Med. Okayama, 2012
Vol. 66, No. 4, pp. 357ﾝ361
CopyrightⒸ 2012 by Okayama University Medical School.

http://escholarship.lib.okayama-u.ac.jp/amo/

Ectopic Cervical Thymoma: A Case Report with
18
F-fluorodeoxyglucose Positron Emission
Tomography Findings
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Ectopic thymoma is considered to arise from ectopic thymus tissue deposited as a result of the abnormal mislocalization of thymus tissue during the embryonic stage. An 86-year-old man visited our hospital with chief complaints of hoarseness and a mass in his anterior neck. A preoperative needle
biopsy of the mass did not yield a deﬁnitive diagnosis. A positron emission tomography (PET) study
revealed heterogeneous accumulation of 18F-ﬂuorodeoxyglucose (FDG) in the tumor. The tumor,
aﬀecting the left sternocleidomastoid muscle, the recurrent laryngeal nerve, the internal carotid vein,
and the brachiocephalic vein, was resected using a combination of a collar incision in the neck and a
median incision in the sternum. Immunohistochemically, the tumor was diagnosed as an ectopic thymoma of the neck. To date, only a few cases of ectopic thymoma presenting with FDG accumulation
have been reported. Our experience indicates that ectopic thymoma should be kept in mind during the
diﬀerential diagnosis of neck tumors with FDG accumulation appearing on PET images.
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T

he thymus develops on the ventral side of the
third and fourth branchial arch, and descends
to the anterior mediastinum during intrauterine development. Mislocalization of thymus tissue during this
process can lead to the development of ectopic thymus
gland tissue at various sites [1]. Ectopic thymoma
developing from such ectopic thymic tissue is a very
rare disease. We recently encountered a case of
ectopic type A thymoma developing from the thyroid
gland; this lesion was diﬃcult to distinguish from a
thyroid tumor preoperatively. Similar to intrathoracic
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thymomas, the ectopic thymoma in the neck region in
this case also showed enhanced accumulation of
18
F-ﬂuorodeoxyglucose (FDG) on positron emission
tomography (PET), making preoperative diagnosis
diﬃcult.

Case Report
The patient was an 86-year-old man. He visited our
hospital with chief complaints of hoarseness and an
elastic-soft mass in the anterior neck that had
increased in size rather rapidly. A hematological
examination revealed evidence of renal dysfunction
(creatinine level, 1.61mg/dl) and an elevated thyroglobulin level (112ng/ml), but no thyroid function
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abnormality or abnormal elevation of the serum carcinoembryonic antigen (CEA) level. A detailed examination using a laryngoscope revealed left recurrent
laryngeal nerve paralysis. A neck CT revealed a lowattenuation mass (75 × 64mm) in the left lobe of the
thyroid that was not associated with any cervical
lymph node enlargement (Fig. 1). Magnetic resonance
imaging (MRI) of the neck revealed a tumor that was
iso-intense with muscle on T1-weighted images (Fig.
2A), while a fat-suppression (short TI inversion
recovery) T2-weighted image revealed the ﬁbrous
septum as a low-intensity area in the tumor (Fig. 2B).
Tumor inﬁltration of the left sternocleidomastoid
muscle and the left internal carotid vein was suspected, whereas tumor inﬁltration of the left brachio-

cephalic vein, trachea or esophagus could not be
ascertained during the MRI examination. Because of
the patientʼs impaired renal function, contrast material
was not used for the CT or MRI examinations. PET/
CT examinations revealed heterogeneous FDG accumulation in the tumor, with a maximum standardized
uptake value (SUV-max) of 7.77 (Fig. 3). No abnormal FDG accumulation was noted at any site other
than in the tumor. In view of the clinical course (relatively rapid increase in size) and the ﬁndings obtained
using diagnostic imaging, the patient was suspected of
having a malignant tumor ( , undiﬀerentiated thyroid
cancer). A core needle biopsy (CNB) of the tumor
revealed a dense proliferation of cells with relatively

Fig. 1
CT image shows a low-attenuation mass (75 × 64 mm) in
the left lobe of the thyroid.

Fig. 3
PET/CT image shows the heterogeneous accumulation
of FDG in the tumor (SUV-max: 7.77).
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Fig. 2
(A) T1-weighted MRI image shows a tumor iso-intense with the muscle in the anterior neck; tumor inﬁltration of the left sternocleidomastoid muscle and left internal carotid vein was suspected. (B) A fat-suppression (short TI inversion recovery) T2-weighted image
reveals the ﬁbrous septum as a low-intensity area in the tumor.
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uniform short spindle-shaped nuclei. Immunohistochemically, the tumor was positive for cytokeratin
AE1 and AE3, and negative for thyroid transcription
factor-1 (TTF-1). Thus, an epithelial tumor seemed
likely, although a deﬁnitive diagnosis could not be
established.
Tumor resection was undertaken via a combination
of a cervical sleeve incision and a median sternal incision. The tumor lesions, which involved the left lobe
of the thyroid, the left sternocleidomastoid muscle,
the upper part of the thymus, the left recurrent
laryngeal nerve and the left internal carotid vein,
were resected together. In the caudal region, the left
brachiocephalic vein was also aﬀected by the tumor,
suggesting the need for combined resection of the
brachiocephalic vein and a prosthetic angioplasty.
However, since the patient was of advanced age and
had renal dysfunction, the combined resection of the
brachiocephalic vein was not performed and the tumor
in this area was left unresected. The resected specimen showed an internal lobulated architecture separated by ﬁbrous septae (Fig. 4A). Histopathological
examination of the resected specimen revealed that the
tumor was mainly composed of poorly atypical quasicircular/short spindle-shaped epithelial cells (Fig.
4B). Immunohistochemically, the tumor cells were
weakly positive for p63, positive for 34betaE12, and
negative for CD5 and CEA. Based on these ﬁndings,
the tumor was diagnosed as an ectopic thymoma,
World Health Organization (WHO) tumor type A and
Masaoka stage III. Postoperatively, external radiotherapy (60 Gray) was administered for the residual
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tumor. At present, 12 months after the surgery, the
residual tumor shows no sign of apparent re-growth.

Discussion
A thymoma is a tumor that develops from the epithelial cells of the thymus. Such lesions develop
mostly in the anterior or superior mediastinum.
Ectopic thymoma, developing in the neck, middle
mediastinum, or posterior mediastinum, reportedly
accounts for about 4ｵ of all thymoma cases [2].
Thymoma of the neck region is considered to develop
from ectopic thymus tissue in the neck deposited as a
result of abnormalities during the course of the
descent of the thymus tissue towards the anterior
mediastinum after its intrauterine developments on the
ventral side of the third and fourth branchial arch [1].
Although some investigators have reported that ectopic thymus tissue is seen in the neck in 1.8ｵ of all
patients with Basedowʼs disease [3], ectopic thymoma
developing from ectopic thymus tissue in the neck is
considered to be much rarer. Chan
. analyzed 16
cases of ectopic thymoma of the neck, reporting that
thymoma of the neck was more frequent among women
than among men (women: men ratio ＝ 7 : 1) and that
the mean age of the patients was 42.7 (range: 11‑71)
years [4]. The present case was an elderly man (86
years) and seems to represent a non-typical case of
thymoma of the neck.
In the present case, the preoperative diagnostic
imaging ﬁndings suggested a malignant tumor, such as
an undiﬀerentiated thyroid cancer. CT and MRI
Ａ
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Fig. 4
(A) Resected, formalin-ﬁxed specimen shows an internal lobulated architecture separated by ﬁbrous septae. (B)
Histopathological ﬁndings show that the tumor was mainly composed of poorly atypical short spindle-shaped cells, leading to a diagnosis
of ectopic type A thymoma.
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examinations suggested tumor inﬁltration of the surrounding tissues, including the sternocleidomastoid
muscle and the internal carotid vein. However, an
adequate evaluation using diagnostic imaging was not
possible because contrast material could not be used
on account of the patientʼs impaired renal function.
Regarding the diagnostic imaging features of thymoma
of the neck, a septal structure visible within the
tumor on T2-weighted MRI scans is important [5].
This feature was also seen in the present case and
seems to be useful for the diagnosis of this disease.
PET/CT examinations revealed heterogeneous FDG
accumulation with a high SUV-max value. Even lowrisk thymomas are known to be present with enhanced
FDG accumulation [6‑10]. The SUV-max values of
low-risk thymoma (types A, AB, and B1) and highrisk thymoma (types B2 and B3) are signiﬁcantly
lower than that of thymic carcinoma, but no diﬀerence
is observed between low- and high-risk thymomas
[6‑8]. FDG accumulation is also usually homogeneous in thymic carcinoma, whereas it is often heterogeneous in thymoma [6]. Although the high levels and
homogenous accumulation of FDG in thymic carcinoma
can be explained by the high tumor growth rate or cell
density, the reason for heterogeneous FDG accumulation in the thymoma is still unclear [6]. In the present
case, a correlation between the heterogeneous FDG
accumulation and the ﬁbrous septal structure in the
tumor was suspected.
Cases of ectopic thymoma of the middle mediastinum presenting with enhanced accumulation of FDG
and 11C-acetate have been reported [11]; however,
thymoma of the neck with enhanced FDG accumulation
has not been previously reported, and the present case
may be the ﬁrst such report. Meanwhile, regarding
the accumulation of FDG in thyroid tumors, such
accumulations have been reported not only in thyroid
cancer, but also in some cases of benign thyroid
tumors, such as Hashimotoʼs disease, subacute thyroiditis and multinodular goiter [12]. Therefore,
thymoma of the neck may be diﬃcult to recognize in
cases with neck tumors presenting with enhanced FDG
accumulation.
In the present case, CNB was performed preoperatively, but a deﬁnitive diagnosis was not obtained.
We used 18-gauge needles for the tumor biopsy and
examined the materials histochemically using immunohistochemical staining. Tumors developing in the
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thyroid gland usually originate from follicular epithelial cells, C cells and lymphocytes, but some thyroid
tumors originate from thymus or parathyroid tissue.
Thyroid tumors associated with the thymus include
ectopic thymomas, ectopic hamartomatous thymomas,
carcinomas showing thymus-like differentiation
(CASTLE), and spindle cell tumors with thymus-like
diﬀerentiation (SETTLE). All of these tumors are
very rare [13], and ectopic thymoma represents a
diagnostic pitfall especially when using ﬁne-needleaspiration cytology or frozen sections as specimens,
where a lymphomatous process or undiﬀerentiated
carcinoma may be suggested [14]. Some investigators
have attempted to diagnose cervical thymoma preoperatively using ﬂow cytometry and ﬁne-needle-aspiration biopsy (FNAB) specimens, and this method seems
to be useful for the diagnosis of this tumor [15].
In the present case, the tumor was resected via a
combination of a collar incision in the neck and a
median incision in the sternum. Intraoperatively, the
tumor was found to have widely invaded the surrounding organs, aﬀecting the left brachiocephalic vein in
the caudal region. Because the patient was elderly and
had renal dysfunction, we avoided a combined resection and reconstruction of the left brachiocephalic
vein. As a result, the tumor in this region was left
unresected, and the operation constituted an incomplete resection. Reportedly, the 5-year survival rate
for patients with Masaoka stage III thymoma is signiﬁcantly lower after incomplete resection (35ｵ) than
after complete resection (94ｵ) [16]. The prognosis
of ectopic thymoma is unclear because of the small
number of reports. Chan
. reported that if an
analogy with mediastinal thymomas can be drawn, the
circumscribed/encapsulated ectopic thymomas could be
curable by surgical resection in almost all cases,
whereas the invasive ones may potentially be complicated by recurrence or metastasis [4]. Recently,
preoperative induction chemotherapy and chemoradiotherapy for cases of locally advanced thymoma have
been reported [17, 18], and further clinical studies
evaluating the eﬃcacy of these therapies are needed.
Although there may be some room for argument over
the validity of adopting such induction therapies for
elderly patients with impaired renal function, such as
in the present case, these treatments are likely to be
essential for younger patients to achieve a complete
resection of this tumor using multimodality therapy,
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, surgical resection combined with induction therapy or vascular reconstruction.
In conclusion, we encountered a rare case of ectopic cervical thymoma presenting with enhanced FDG
accumulation on PET/CT images. Our experience
suggests that ectopic thymoma should be kept in mind
during the diﬀerential diagnosis of neck tumors with
FDG accumulation on PET/CT images and a septal
structure visible on MRI ﬁndings.

References
1.
2.
3.
4.
5.
6.

7.

8.

Tan A, Holdener GP, Hecht A, Gelfand C and Baker B: Malignant
thymoma in an ectopic thymus: CT appearance. J Comput Assist
Tomogr (1991) 15: 842‑844.
Rosai J and Levine GD: Tumors of the thymus; in Atlas of tumor
pathology, Firminger HI eds, 2nd series, fasc. 13, Armed Forces
Institute of Pathology, Washington, DC (1976) pp 34‑161.
Yamashita H, Murakami N, Noguchi S, Noguchi A, Yokoyama S,
Moriuchi A and Nakayama I: Cervical thymoma and incidence of
cervical thymus. Acta Pathol Jpn (1983) 33: 189‑194.
Chan JK and Rosai J: Tumors of the neck showing thymic or
related branchial pouch diﬀerentiation: a unifying concept. Hum
Pathol (1991) 22: 349‑367.
Nagasawa K, Takahashi K, Hayashi T and Aburano T: Ectopic
cervical thymoma: MRI ﬁndings. AJR Am J Roentgenol (2004)
182: 262‑263.
Sung YM, Lee KS, Kim BT, Choi JY, Shim YM and Yi CA: 18FFDG PET/CT of thymic epithelial tumors: usefulness for distinguishing and staging tumor subgroups. J Nucl Med (2006) 47:
1628‑1634.
Shibata H, Nomori H, Uno K, Sakaguchi K, Nakashima R, Iyama
K, Tomiyoshi K, Kaji M, Goya T, Suzuki T and Horio H: 18Fﬂuorodeoxyglucose and 11C-acetate positron emission tomography
are useful modalities for diagnosing the histologic type of thymoma.
Cancer (2009) 115: 2531‑2538.
Kumar A, Regmi SK, Dutta R, Kumar R, Gupta SD, Das P,
Halanaik D and Jindal T: Characterization of thymic masses using
18F-FDG PET-CT. Ann Nucl Med (2009) 23: 569‑577.

9.

10.

11.
12.
13.
14.

15.

16.

17.

18.

361

Endo M, Nakagawa K, Ohde Y, Okumura T, Kondo H, Igawa S,
Nakamura Y, Tsuya A, Murakami H, Takahashi T, Yamamoto N,
Ito I and Kameya T: Utility of 18FDG-PET for diﬀerentiating the
grade of malignancy in thymic epithelial tumors. Lung Cancer
(2008) 61: 350‑355.
Terzi A, Bertolaccini L, Rizzardi G, Luzzi L, Bianchi A, Campione
A, Comino A and Biggi A: Usefulness of 18-F FDG PET/CT in
the pre-treatment evaluation of thymic epithelial neoplasms. Lung
Cancer (2011) 74: 239‑243.
Sakurai H, Kaji M and Suemasu K: Thymoma of the middle
mediastinum: 11C-acetate positron emission tomography imaging.
Ann Thorac Surg (2009) 87: 1271‑1274.
Al-Nahhas A, Khan S, Gogbashian A, Banti E, Rampin L and
Rubello D: 18F-FDG PET in the diagnosis and follow-up of thyroid
malignancy. In Vivo (2008) 22: 109‑114.
DeLellis RA, Lloyd RV, Heitz PU and Eng C eds, World Health
Organization Classiﬁcation of Tumors: Pathology and Genetics of
Tumors of Endocrine Organs, IARC press, Lyon (2004).
Yan B, Lim D and Petersson F: Ectopic cervical thymoma: A
report of two cases of a rare entity frequently misdiagnosed on ﬁne
needle aspiration cytology and frozen section. Head Neck Pathol
(2010) 4: 152‑156.
Ponder TB, Collins BT, Bee CS, Silverberg AB, Grosso LE and
Dunphy CH: Diagnosis of cervical thymoma by ﬁne needle aspiration biopsy with ﬂow cytometry. A case report. Acta Cytol (2002)
46: 1129‑1132.
Yagi K, Hirata T, Fukuse T, Yokomise H, Inui K, Ike O, Mizuno H,
Aoki M, Hitomi S and Wada H: Surgical treatment for invasive
thymoma, especially when the superior vena cava is invaded. Ann
Thorac Surg (1996) 61: 521‑524.
Kunitoh H, Tamura T, Shibata T, Takeda K, Katakami N,
Nakagawa K, Yokoyama A, Nishiwaki Y, Noda K, Watanabe K
and Saijo N: JCOG Lung Cancer Study Group: A phase II trial of
dose-dense chemotherapy, followed by surgical resection and/or
thoracic radiotherapy, in locally advanced thymoma: report of a
Japan Clinical Oncology Group trial (JCOG 9606). Br J Cancer
(2010) 103: 6‑11.
Wright CD, Choi NC, Wain JC, Mathisen DJ, Lynch TJ and
Fidias P: Induction chemoradiotherapy followed by resection for
locally advanced Masaoka stage III and IVA thymic tumors. Ann
Thorac Surg (2008) 85: 385‑389.

