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Abstract

Introduction:

Thymoma is a rare malignancy with usual location in the antero-superior mediastinum. Occurrence of
an extra-mediastinal thymic malignancy in the neck with lung metastasis and without involvement of
the mediastinum is an extremely rare condition. Staging systems and treatment guidelines are defined
for mediastinal thymomas but not for ectopically located thymomas.

Case Report:

38-year-old female presented with the chief complaint of a progressive neck swelling, located
predominantly in the right lateral neck, extending to the midline. Computed Tomography showed a
heterogenous peripherally enhancing mass with likely origin from the thyroid gland. The mass
measured 12 x 6 x 3.5 cm in size and extended from the hyoid bone superiorly to the suprasternal
location inferiorly. Additionally, there were multiple, variable sized subpleural nodules scattered in both
lungs, suggestive of lung metastases. Histopathology and immunohistochemistry findings from neck
mass confirmed the diagnosis of Thymoma Type A.

Conclusions:

Thymoma is a rare tumor that typically does not show aggressive behaviour. Extra-mediastinal neck
thymoma with bilateral lung metastasis is an extremely rare presentation. Thymoma presenting as neck
swelling without mediastinal extension on radiology, poses a diagnostic dilemma. Histopathology with
immunohistochemistry helps to confirm the final diagnosis. Surgery is the mainstay for the management
of localized tumors with adjuvant treatment reserved for incompletely resected tumors or advanced
stage. Systemic metastasis are rare in this indolent tumor and chemotherapy regimens are
investigational. Clinical presentation, prognostic factors, staging and management guidelines are still
not well defined for this rare tumor with atypical location.
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Introduction

Thymoma is a rare neoplasm arising from
thymic epithelial cells, 90% of which are
present within the anterior mediastinum and the
rest occur in the middle and posterior
mediastinum (1).

These rare tumors usually present in the 4th
decade and are commonly associated with
myasthenia gravis. In patients without
myasthenia gravis, the peak age of presentation
is in the seventh decade or later (2-7). The
incidence of thymoma reported by Surveillance
Epidemiology and End Results (SEER)
analysis is around 0.13 per 100,000 person-
years (8). Ectopic thymoma is an even rare
entity constituting approximately 4% of the
thymomas (9-11).

Embryologically, thymus has an endodermal
origin from the lower part of the third
pharyngeal pouch which originates in the neck
during the early foetal life and reaches the
mediastinum after descend. Rarely, the thymus
fails to descend and may appear as a remnant
along the cervical pathway from the angle of
mandible to the thyroid gland; thyroid gland
being the most common site of ectopic thymic
tissue.

Ectopic thymus has been most commonly
reported in prepubertal paediatric populations
due to age-related involution. These ectopic
thymic tissues may develop hyperplasia or
thymic neoplasms like thymoma, thymic
carcinoma and lymphomas (12-14). Thymomas
usually have indolent growth but can be locally
invasive.

Case Report

A 38-year-old premenopausal woman
presented to us with the chief complaint of a
progressive neck swelling which appeared 8
months ago and was initially located in the right
side of the neck but gradually progressed to
involve the anterior neck also (Fig.1). The
swelling was associated with difficulty in
breathing and wvoice change. On physical
examination, there was a visible neck mass
occupying the anterior and right lateral side of
neck, measuring approximately 12 x 6 x 3.5 cm
in size. The swelling had a smooth surface, was
firm in consistency, non-mobile, non-tender,
extending superiorly from the level of hyoid
bone to the suprasternal notch inferiorly.
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Laterally the swelling extended from right
sternocleidomastoid muscle to the left
sternocleidomastoid muscle. The swelling did
not move with tongue protrusion or deglutition.
On examination, Kocher’s sign and Pemberton
sign were absent. On palpation using Lahey’s
method, separate lobes of the swelling could not
be appreciated. Mobility in both vertical and
horizontal planes was restricted. No signs of
thyrotoxicosis were seen.

Fig 1: Picture of 38-year-old female with diffuse

neck swelling occupying most of anterior aspect of
neck.

All blood investigations including hemogram,
peripheral blood film, renal function tests, liver
function tests and serum electrolytes were
within normal range. Thyroid function tests
(TFT) showed Free triiodothyronine value of
2.17pg/ml (low) and Thyroid Stimulating
Hormone (TSH) value of 34.03 (high)
suggestive of hypothyroidism. Serum alpha-
feto protein (AFP) and beta-human chorionic
gonadotrophin (HCG) were within normal
limits. Anti-acetyl choline receptor antibodies,
diagnostic of myasthenia gravis, were not
detected. Ophthalmic examination revealed
restriction of lateral extraocular movements in
both eyes. Seventy-degree  endoscopic
examination of larynx revealed right side vocal
cord palsy.

Contrast-enhanced computed tomography
(CECT) of the neck and chest showed a large
heterogenous peripherally enhancing mass
measuring 5.9 x 7.8 x 7.9 cm predominantly on
the right side of neck likely arising from the
right lobe of thyroid gland. The mass also
involved the left lobe of thyroid and extended
from the hyoid level superiorly to thoracic D1
vertebra inferiorly. No retrosternal extension
was seen. Superiorly, the mass was abutting the

258 Iranian Journal of Otorhinolaryngology, Vol.34(5), Serial No.124, Sep-2022



Ectopic Thymoma of Neck

submandibular gland with ill-defined fat planes.
Medially, it was compressing the larynx,
trachea and the oesophagus  without
involvement of the laryngeal cartilages.
Laterally, it involved the sternocleidomastoid
muscle on the right side. Posteriorly, it
extended from C3 to C7 levels. A prominent
lymph node 13 x 9 mm size was seen at level Il
on the right side (Fig.2, Fig.3A, Fig. 3B). CECT
Chest showed multiple, variable-sized,

subpleural and parenchymal nodules, diffusely
scattered in both lungs with the largest in the
left lower lobe, 12 x 12 mm in size. CT orbit
and MRI brain were normal.

Fig 2: Contrast CT ofneck showmg cranio- caudal
extent of the neck mass starting superiorly from
hyoid to D1 vertebra with no retrosternal extension.
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Fig 3: Axial section across neck showing
peripherally enhancing mass visualized on right
lateral side of neck not separable from right thyroid
lobe; involving sternocleidomastoid muscle on the
right side and compressing trachea as seen in Figure
3A and 3B.

The patient underwent an incisional biopsy
from the neck swelling and an emergency
tracheostomy for stridor. The histopathological
report revealed thymoma Type A (atypical)
with epithelial cells arranged in nests and
islands (Fig.4).
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Fig 4: Hematoxylin and eosin stain shows oval
shaped epithelial cells arranged in nests and islands
with brisk mitoses.
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The immunohistochemistry showed strong
positivity for cytokeratin and leucocyte
common antigen (Fig.5, Fig.6). The patient was
treated with palliative intent in view of multiple
pulmonary metastases. She was planned for
palliative chemotherapy with CAP regimen
consisting  of  Inj.Cisplatin ~ 50mg/m2,
Inj.Doxorubicin 50mg/m2 and Inj.
Cyclophosphamide 500mg/m2. She received 2
cycles of chemotherapy till her last follow up.

s

Fig 5: Immunohistoche?nistry showed tumor cells
to be positive for cytokeratin.
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Fig 6: Membranous staini‘ngmfdr leucocyte common
antigen.

Discussion

The thymus gland is a lymphoepithelial organ,
located in the anterior mediastinum which helps
in the production and maturation of immune
cells (15). Thymomas most commonly present
as a mediastinal mass with extension to the
neck. Ectopic presentation of the thymoma in
the neck without any mediastinal involvement
along with lung metastasis is extremely rare.
Our patient was evaluated for suspicion of
thyroid malignancy based on the location of
neck mass. CT scan of the neck revealed a
heterogeneously enhancing mass, likely arising
from the right lobe of the thyroid gland. The
mass was extending from hyoid to D1 vertebrae
without any retrosternal extension.

Chan et al have reported 16 cases of ectopic
cervical thymomas. In their series, thymomas
were more commonly seen in females of middle
age and were commonly left-sided in location
(16). All these characteristics matched with our
patient. Cervical thymomas are usually indolent
but our patient’s history revealed an aggressive
course with a rapid onset over 8 months. The
patient presented with a bulky neck mass
requiring urgent tracheostomy and had
extensive lung metastasis.

Clinical symptoms for mediastinal tumors are
more specific and include breathlessness, chest
pain, cough etc. However, for patients with
cervical thymoma, symptoms are non-specific
and are usually associated with mass effect on
neck structures like pain, earache, dysphagia,
hoarseness and dyspnoea in advanced cases.
These non-specific symptoms further lead to a
variety of differential diagnosis. Myasthenia
gravis commonly associated with mediastinal
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thymomas facilitates early diagnosis of
mediastinal thymoma while cervical thymomas
are rarely associated with myasthenia gravis
further delaying definitive diagnosis. Our
patient presented with progressive neck
swelling, which was not associated with
myasthenia gravis and anti-acetyl choline
receptor antibodies were negative.

Tissue diagnosis with immunohistochemistry
remains the key to diagnosis and cytology is not
very useful. Thymoma is a neoplasm of thymic
epithelial tumors with a variable component of
lymphoid tissue. Many other tumors like
lymphomas and germ cell tumors can arise
within the thymus but thymomas and thymic
carcinomas arise only from the true thymus
elements (15). On histopathology, thymoma
includes epidermoid cells, sguamous cells,
spindle cells, papillary lesions and degenerated
Hassall’s corpuscles. Thymic lymphomas
present with limited or generalized enlargement
of thymus gland by lymphocytic proliferation
and the replacement of normal architecture of
thymus by a population of lymphoblasts (17).
The histopathological picture in our patient
showed a tumor comprising of epithelial
components arranged in nests with moderate
anaplasia. The tumor cells were positive for
cytokeratin with few interspersed lymphoid
cells. Immunocytochemical staining with
cytokeratin shows the epithelial nature of the
neoplastic cells (18). Leucocyte common
antigen (LCA) has been used to target
lymphocytic cells of thymoma which usually
consist of immature T-cells, although
sometimes a small number of CD-20 positive B
lymphocytes can also be found. Histochemical
staining with LCA shows the presence of
lymphoid ~ components  of  thymoma.
Cytokeratin, Pax8, CD1a, CD99 and LCA can
be present in thymomas while cytokeratin and
Pax8 are usually absent in T-cell lymphaoblastic
lymphoma (19). Other commonly used markers
for T-lymphocytes include CD3, CDS5,
Terminal deoxynucleotidyl transferase (Tdt)
and Ki67. Studies also suggest a high
correlation between CD57 positivity and
neuromuscular disease (18). Some of the
commonly used thyroid cell specific markers
include thyroglobulin, thyroid transcription
factor-1,  thioperoxide and  dipeptidyl
aminopeptidase-4. Neuroendocrine markers
like calcitonin, parathyroid hormone and
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chromogranin can be used to rule out cells of
thyroid or parathyroid origin. The histological
absence of thyroid follicles and colloid, point to
the absence of thyroid tissue component in the
biopsy.

The histopathological and histochemical
features seen in our patient are consistent with
neoplastic thymic epithelial cells with few
lymphocytes.

The histological classification gives an insight
into the malignant potential of the tumor and the
most common histological presentation is
WHO Type A. The tumor in our patient was
reported as atypical variant of WHO Type A on
histopathology. Type A variant consists of
spindle-shaped epithelial cells with paucity or
absence of immature (TdT+) T cells throughout
the tumor. In addition, the atypical variant of
Type A thymoma includes comedo-type tumor
necrosis, increased mitotic count and nuclear
crowding. It is also called as spindle cell
thymoma or medullary thymoma and usually
has a good prognosis (20). Biochemical
markers like AFP, Beta- HCG help to rule out
germ cell tumor, serum LDH helps to rule out
lymphoma, TFT helps to rule out thyroiditis and
serum anti-Acetyl choline antibodies help in
diagnosing myasthenia gravis which is
commonly associated with  mediastinal
thymoma (12). In our patient, none of these
markers were elevated except TSH which was
suggestive of hypothyroidism.

Masaoka staging system is the most
commonly used staging system for thymomas.
Recently the tumor, node and metastasis
(TNM) system of staging has also been
incorporated for thymomas. However, all these
staging systems cater to mediastinal
lymphomas and there is no specific staging
system for cervical thymomas. CECT remains
the radiological investigation of choice and
investigations  like  Positron  Emission
Tomography (PET) may not be useful in view
of thymoma being a low grade tumor. CECT
neck in our patient showed an extensive tumor
that extended from the hyoid to D1 vertebra
without any mediastinal extension. CECT chest
showed multiple, variable-sized, subpleural and
parenchymal nodules seen diffusely scattered in
both the lungs. Based on these findings our
patient was labelled as metastatic stage IV
cervical thymoma and was considered unfit for
surgical resection.

Upfront surgery with RO resection is the
primary treatment for thymomas. No adjuvant
treatment is required if the capsule is intact and
margins are clear in early stage I and Il tumors
(21-22). Higher Masaoka stage (11 and IV) is
associated with a greater probability of R1
resection (23). Safieddine et al and Forquer et
al showed better outcomes with adjuvant
radiation in all R1, R2 resections and stage 111
and IV tumors (24-25). Unresectable or
medically inoperable disease may also be
considered for definitive radiotherapy or multi-
modality treatment consisting of induction
chemotherapy, surgical resection, postoperative
RT and consolidative chemotherapy (26).
Radiation can be delivered by conformal
radiation or intensity modulated radiation
therapy to decrease toxicities in these patients
with expected prolonged survival. Radiation
doses in the range of 50-66 Gy can be used
depending on the volumes being treated.

Chemotherapy for thymomas includes the use
of  platinums, anthracyclines, taxanes,
ifosfamide, etc with modest activity.

National Comprehensive Cancer Network
(NCCN) Panel recommends the
cisplatin/doxorubicin/cyclophosphamide(CAP)
regimen because it seems to yield the best
outcomes. Non-anthracycline based regimens
(cisplatin/etoposide) may be used in patients
who cannot tolerate aggressive regimens (27-
28). Therapy with Epidermal Growth Factor
Receptor (EGFR) targeted agents or histone
deacetylase inhibitors remains investigational.
In our patient, we used a combination of CAP
regimen. Unresectable disease can be treated
with neoadjuvant ~ chemotherapy  for
downstaging and improving resectability (23).
In view of metastatic disease in our patient, she
was planned for palliative chemotherapy with
CAP regimen.

Prognostic factors for the mediastinal
thymomas include stage, size of primary tumor,
age at presentation and extent of resection.
Tumors more than 10 cm in size have adverse
prognosis while patients more than 30 years do
better than younger patients. Complete surgical
resection with clear margins is associated with
favorable outcomes (29-33). Until standard
guidelines are developed for ectopic thymomas;
the staging, histopathological grading,
prognostic factors, treatment regimens and
outcomes of mediastinal thymomas will
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continue to be extrapolated to ectopic
thymomas. Further studies may help us to better
understand this rare disease.

Conclusion

Thymoma is an uncommon tumor that
typically does not present as an aggressive
tumor. Ectopic thymic malignancy should be
considered as a differential diagnosis during
evaluation of a malignant neck mass.
Histopathological and immunohistochemical
confirmation would help in early detection,
timely treatment and better outcomes. Cervical
thymoma with lung metastases and without
mediastinal involvement is a rare presentation
and future studies on extra-mediastinal
thymomas would help in better management of
these rare tumors.

References

1. Mullen B, Richardson JD. Primary anterior
mediastinal tumors in children and adults. Ann
Thorac Surg. 1986;42(3):338-345.

2. Lewis JE, Wick MR, Scheithauer BW, Bernatz
PE, Taylor WF. Thymoma. A clinicopathologic
review. Cancer. 1987;60(11):2727-2743.

3. Regnard JF, Fourquier P, Levasseur P. Results
and prognostic factors in resections of primary
tracheal tumors: a multicenter retrospectivestudy.
The French Society of Cardiovascular Surgery. J
Thorac Cardiovasc Surg. 1996;111(4):808-813.

4. Maggi G, Casadio C, Cavallo A, Cianci R,
Molinatti M, Ruffini E. Thymoma: results of 241
operated cases. Ann Thorac Surg. 1991;51(1):
152-156.

5. Pan CC, Wu HP, Yang CF, Chen WY, Chiang
H. The clinicopathological correlation of epithelial
subtyping in thymoma: a study of 112 consecutive
cases. Hum Pathol. 1994;25(9):893-899.

6. Okumura M, Miyoshi S, Takeuchi Y, Yoon HE,
Minami M, Takeda Sl, et al. Results of surgical
treatment of thymomas with special reference to the
involved organs. J Thorac Cardiovasc Surg. 1999;
117(3):605-613.

7. Nakahara K, Ohno K, Hashimoto J, Maeda H,
Miyoshi S, Sakurai M, et al. Thymoma: results with
complete resection and adjuvant postoperative
irradiation in 141 consecutive patients. J Thorac
Cardiovas Surg. 1988;95(6):1041-1047.

8. Engels EA. Epidemiology of thymoma and
associated malignancies. J Thorac Oncol. 2010; 5(10
Suppl 4):5260-65.

9. Wu X, Guo J, Zhou X, Li Y, Huang Y, Wu L.
Ectopic thymoma: report of 2 cases and review of
the literature. Int J Clin Exp Pathol. 2019; 12(12):
4297-4302.

Jose JS, et al

10.Hino H, Nitadori JI, Ohno K, Kishimoto S,
Takahashi M, Kakizaki M, et al. An Unusual
Invasive Ectopic Thymoma in the Thyroid and
Anterior Mediastinum. Ann Thorac Surg. 2018; 106:
e65-e67.

11.Zhu H, Lei Y, Zou J, Su C, Zeng B, Li Y, et al.
Ectopic right parietal pleural thymic carcinoma: a
rare case and review of the literature. J Thorac Dis.
2017;9(7):E609-E613.

12.Wu SL, Gupta D, Connelly J. Adult Ectopic
Thymus Adjacent to Thyroid and Parathyroid. Arch
Pathol Lab Med. 2001;125(6):842-843.

13.Bale PM, Sotelo-Avila C. Maldescent of the
thymus: 34 necropsy and 10 surgical cases,
including 7 thymuses medial to the mandible.
Pediatr Pathol. 1993;13(2):181-190.

14. Embryology, pathology, and  clinical
implications. Am J Surg. 1978;136(5):631-637.

15. Halperin EC, Wazer DE, Perez CA, Brady LW.
Perez & Brady’s Principles of Radiation Oncology.
7th ed. Philadelphia:Wolters Kluwer; 2018. p.
3666-70.

16. Chan JK, Rosai J. Tumors of the neck showing
thymic or related branchial pouch differentiation: a
unifying concept. Hum Pathol. 1991;22(4):349-67.
17. Pearse G. Histopathology of the thymus. Toxicol
Pathol. 2006;34(5):515-47.

18. Alexiev BA, Drachenberg CB, Burke AP.
Thymomas: a cytological and immunohistochemical
study, with emphasis on lymphoid and
neuroendocrine markers. Diagn Pathol. 2007;2:13.
19. Weissferdt A, Moran CA. Immuno-
histochemistry in the diagnosis of thymic epithelial
neoplasms. Appl Immunohistochem Mol Morphol.
2014; 22(7):479-87.

20. Miyamoto K, Acoba JD. Thymomas and Thymic
carcinomas: A review on pathology, presentation,
staging, treatment and novel systemic therapies.
EMJ Respir. 2017;5(1):100-107.

21.Singhal S, Shrager JB, Rosenthal DI, LiVolsi
VA, Kaiser LR. Comparison of stages I-1l thymoma
treated by complete resection with or without
adjuvant radiation. Ann Thorac Surg. 2003; 76(5):
1635-41.

22.Kondo K, Monden Y. Therapy for thymic
epithelial tumors: a clinical study of 1,320 patients
from Japan. Ann Thorac Surg. 2003;76(3):878-84.
23. Moser B, Fadel E, Fabre D, Keshavjee S, de
Perrot M, Thomas P, et al. Surgical therapy of
thymic tumours with pleural involvement: an ESTS
Thymic Working Group Project. Eur J Cardiothorac
Surg. 2017;52(2):346-55.

24. Safieddine N, Liu G, Cuningham K, Ming T,
Hwang D, Brade A, et al. Prognostic factors for cure,
recurrence and long-term survival after surgical
resection of thymoma. J Thorac Oncol. 2014; 9(7):
1018-22.

262 Iranian Journal of Otorhinolaryngology, Vol.34(5), Serial No.124, Sep-2022



Ectopic Thymoma of Neck

25. Forquer JA, Rong N, Fakiris AJ, Loehrer PJ,
Johnstone PA. Postoperative radiotherapy after
surgical resection of thymoma: differing roles in
localized and regional disease. Int J Radiat Oncol
Biol Phys. 2010;76(2):440-5.

26. Shin DM, Walsh GL, Komaki R, Putnam JB,
Nesbitt J, Ro JY, et al. A multidisciplinary approach
to therapy for unresectable malignant thymoma.
Ann Intern Med. 1998;129(2):100-4.

27. Loehrer PJ, Kim K, Aisner SC, Livingston R,
Einhorn LH, Johnson D, et al. Cisplatin plus
doxorubicin plus cyclophosphamide in metastatic or
recurrent thymoma: final results of an intergroup
trial. The Eastern Cooperative Oncology Group,
Southwest Oncology Group, and Southeastern
Cancer Study Group. J Clin Oncol. 1994; 12(6):
1164-8.

28. Giaccone G, Ardizzoni A, Kirkpatrick A,
Clerico M, Sahmoud T, van Zandwijk N. Cisplatin
and etoposide combination chemotherapy for locally
advanced or metastatic thymoma. A phase Il study
of the European Organization for Research and
Treatment of Cancer Lung Cancer Cooperative
Group. J Clin Oncol. 1996;14(3):814-20.

29. Fukui T, Fukumoto K, Okasaka T, Kawaguchi
K, Nakamura S, Hakiri S, et al. Prognostic impact of
tumour size in completely resected thymic epithelial
tumours. Eur J Cardiothorac Surg. 2016;50(6):
1068-74.

30. Venuta F, Rendina EA, Pescarmona EO, De
Giacomo T, Vegna ML, Fazi P, et al. Multimodality
treatment of thymoma: a prospective study. Ann
Thorac Surg. 1997;64(6):1585-91.

31.Cowen D, Richaud P, Mornex F, Bachelot T,
Jung GM, Mirabel X, et al. Thymoma: results of a
multicentric retrospective series of 149 non-
metastatic irradiated patients and review of the
literature. FNCLCC trialists. Fédération Nationale
des Centres de Lutte Contre le Cancer. Radiother
Oncol. 1995;34(1):9-16.

32. Masaoka A, Monden Y, Nakahara K, Tanioka T.
Follow-up study of thymomas with special reference
to their clinical stages. Cancer. 1981;48(11):
2485-92.

33. Pollack A, Komaki R, Cox JD, Ro JY, Oswald
MJ, Shin DM, et al. Thymoma: treatment and
prognosis. Int J Radiat Oncol Biol Phys. 1992;
23(5):1037-43.

Iranian Journal of Otorhinolaryngology, Vol.34(5), Serial No.124, Sep-2022 263



