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ABSTRACT —— Background. Carcinoma showing thymus-like differentiation (CASTLE) is a rare low-grade neo-
plasm that arises from ectopic thymic tissue or the remnants of branchial pouches. CASTLE is considered to be
an indolent slow-growing neoplasm with a favorable prognosis. Case. The patient was a 75-year-old man who had
undergone left thyroid lobectomy 7 years previously. The histological diagnosis was anaplastic thyroid carcinoma.
After surgery, he was treated with chemoradiotherapy (60 Gy of external radiation combined with carboplatin
and paclitaxel). At 7 years after surgery, chest computed tomography showed a tumor of 14 mm in diameter in
the anterior mediastinum. There was no evidence of local recurrence adjacent to the thyroid gland. It was sus-
pected that the tumor was a thymoma or a recurrence of the thyroid neoplasm. We surgically resected the medi-
astinal tumor via video-assisted thoracoscopic surgery. The mediastinal tumor was cancer and showed squamous
epithelial differentiation. The re-evaluation of the previous thyroidectomy specimen revealed that the histological
findings of both neoplasms were similar. Inmunohistochemical staining revealed that the specimen was focally
positive for CD5 and positive for CD117. Based on these findings, the pathological diagnosis of the thyroid lesion
was confirmed to be CASTLE, and the tumor of the anterior mediastinum was most likely mediastinal metastasis
of CASTLE. Conclusion. CASTLE is a rare tumor that is difficult to differentiate from anaplastic thyroid carci-
noma. Accordingly, we should carefully examine the immunohistochemical and pathological findings of such tu-
mors.
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Figure 1. Computed tomography of the neck showed a
tumor located at the lower pole of the left thyroid (arrow).
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Figure 2. Chest computed tomography showed a tumor in the anterior mediastinum
that gradually increased in size. Before surgery, the tumor was 14 mm in diameter.

Figure 4. The cut surface

of the mediastinal tumor af-
ter fixation. The tumor was
gray-white in color and solid
with an irregular border.
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Figure 3. An FDG-PET image. The tumor of the ante- o I §
rior mediastinum showed the high uptake of FDG (SUV- OFERRIRFE OTREMEAS i b H 2 Sz
max 3.44). Wi - MBS 1R H N L — k2, 45 4 9% HERR
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Figure 5. A, B. The histopathological findings of the mediastinal tumor indicated solid sheets or nests
of epithelial cells separated by fibrous bands with lymphocytic infiltration (A: H&E staining x40, B: H&E
staining X 100). C. The tumor was composed of polygonal cells with vesicular nuclei and prominent nucle-
oli (H&E staining X 400). D, E. Immunohistochemistry revealed that the tumor was positive for CD5 and
CD117 (D: CD5 %100, E: CD117 x100).
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Figure 7. A. The histopathological findings of the thyroidectomy specimen indicated cancer with squamous epithe-
lial differentiation and resembled the mediastinal tumor (H&E staining X 100). B. The tumor cells were of a high nu-
clear grade with keratinization (H&E staining X400). C. The tumor showed vascular invasion (Victoria Blue H&E
staining X 100). D, E. Immunohistochemical staining was focally positive for CD5 and positive for CD117 (D: CD5
x 100, E: CD117 x100). F. The tumor cells were not strongly positive for p53 (p53 x 100).

Figure 8. The thyroidectomy specimen invaded the thy-
roid gland (left); however, the tumor (right) was mainly lo-
cated outside the lower pole of the left thyroid (arrow-
heads: fibrous capsule of the thyroid gland).

FEASEIICIE, AR 5 ISR & T E B /AMADYEE 3T
BHIED 583 28T, RO — 82T R AMED 5
S Bl 3T IS HURR TR R 2 O JE P ES% 3 5. CASTLE
32 OB AT IS 2 B L S Ty, £
D720 WIRMRE TR G383 5. 2 ST i B o> 35 1 1%
3236 FIBIH 34 B (1.1%) L STy, Zprk
BREARH T 5.6 CASTLE 1ZFIYLEHR 50 TR R
LM% <, Bk & U U E oo ZE BRI <o B ] Ao g
RIS X B 4 E R R 5. 15

CASTLE O #H % T b 13 e 955 0 s % 5 b A 17 % % 5 75
FEMERBIE A TERL L C, FUBERNCIE ) /B AT H 7o
TR DO MMEEAS RN AET 5. 23 O F R RE 5
bxtE)HETd v, MR R & IR O S
R, SR L LTI O R R, ARoHb
S, AR, AR O FARMIRAE 22 AT 5N 5.
IHNSENBWE CASTLE X FHEAKRNE L B2 b0

296 Japanese Journal of Lung Cancer—Vol 57, No 4, Aug 20, 2017—www.haigan.gr.jp



CASTLE Carcinoma Showing Thymus-like Differentiation—Samejima et al

T, TOEMNPIEFICEETDH %55, FZEITIE
Hematoxylin-Eosin (H&E) Jeftod A CTIX S5 L 2
L% 2 @RINCERA L~ — 77— L LT CD5AiF &
NTHBDH,™ CASTLE Tid# 80% DHEHI Ttk & %= %
25,1 R O~V R Kb Cldett & % %, &
FEBITDH CD5 Btkdsishio—Bh & % - 72. CASTLE @
Bk~ — 4 — & L Cix CD5 ofililc p63, KIT, p53, bcl-
2, mcl-1, SI00A9, CEA, calretinin 28, &k~ —»—&
L Ci& Thyroglobulin, TTF-1, calcitonin 23487 51T
W55

ARERB] TIE Y00 HERIRE R LG & 3BT S v T v 7228,
7AEMMEFZHETRE L TWiz/zd, N E o SRR
AR IE RS A CASTLE T 5 W fEtE & & 2 T\ 7.
08 e I 157 72 47 M B L2 AT 0 FH AR U BR AR AR %2 PGS L 72
FEHL, HURBRIESS 25 CASTLE & i2Wr S 47z, HUIRIRIE 5
DS WIRE IS RGBT ST WD o 7228, &K
FEBI D X 5 W HARBR T AR T2 BV T R b & 1
9 JENE %GR 7o ¥ 413 CASTLE Z RS %0F, MMRAT
FAZINZ T CD5 % CD117 7% & fpyEfeta L A G b
THEHEIZZW T 5 LENDH 5.

EHED B —RPUIBIEVIBR T, Wil & LTl
PHHRIEHEDAT TR Z S 3 & v ) IS AsHUL &
N5, 12810 2B LT CASTLE DG U B#Z D5
4, 10 R BAR AT ZNZ 90%, 82% & Lk
BUEFCH 205, ) 2 oNHRBIEHES] (79 50% OE) X
JE PRIE 2R~ OB (#9 60% DOBHE) TIEFHEAR & #H
HEINTW5B. L KJEHID CASTLE (& S Inl i iz % 52
DTBD, MEISHERE X UMb L 217 - 7225, il
% 4 FE HICHERER RS BL L, itk 7 4F B ISHEREs R &
e L7 SH%DJIEELZ 70 —T v ITVREENS.

AE B O #E B 1im 82 O Ji fE 1 AR © CASTLE & 1
CT E#10cm BENLTH Y, HEEOIWEDS R HIETD
% M REVE I ABR D TRV, R ] TR 00 955 BEARL KR AT HL <L
HIRZE Z RO THE Y, SR ORI MAT R O
WHEMEDSE D L E I LT B A Ial e R E S ASHE
IR & BN U T 58 A L 72 s o vl RETE & &
X TE W28, FRIRRE I8 X U BRI WA & 13 #E
PRI DO REMEASIR D EWEE 2 b7z, MR ICD
W, Tto 511x CASTLE 22 #lvh 1 #1(5%) 2, Reimann
511X CASTLE 7 v 1 ) (14%) 12, CASTLE Ik
DHEREIRTE 2 D 7z LG L T\ 528, IR Z5Eay)
BRL7Z2EEGOTFHRIIHAL 2 TIE R, SHDMEEICT +
U—7 v 72T TETH 5.

TEH

i 72 HARBUE S T 5 CASTLE DHMERSHife % s L
7z. CASTLE O WridRpICNEE T 0, HARIROR51L

W LR & O BIASHIE L 72 5 5%, CASTLE X2
NS OFURIRES; & 0 & FHRAILE R T %720,
WEIE DR AT ) R PS4 BT W 7 &S E L T
WS B Z EASHE L ER b

ARG SCNBNC B S 2 FH ORI : = L

AR AREBOFRHZ M CHE LIS 2 W22 & £ Lo
G ERVAGEREN ] s (R TR R R Ve s ANV | VAVl B

REFERENCES
1. Tto Y, Miyauchi A, Nakamura Y, Miya A, Kobayashi K,
Kakudo K. Clinicopathologic significance of intrathyroi-
dal epithelial thymoma/carcinoma showing thymus-like
differentiation: a collaborative study with Member Insti-
tutes of The Japanese Society of Thyroid Surgery. Am J

Clin Pathol. 2007;127:230-236.

2. Miyauchi A, Kuma K, Matsuzuka F, Matsubayashi S,
Kobayashi A, Tamai H, et al. Intrathyroidal epithelial
thymoma: an entity distinct from squamous cell carci-
noma of the thyroid. World J Surg. 1985;9:128-135.

3. Chan JK, Rosai J. Tumors of the neck showing thymic or
related branchial pouch differentiation: a unifying con-
cept. Hum Pathol. 1991;22:349-367.

4. Cheuk W, Chan JK, Dorfman DM, Giordano T. Spindle
cell tumour with thymus-like differentiation. In: DeLellis
RA, Lloyd RV, Heitz PU, Eng C, eds. World Health Organi-
zation Classification of Tumours. Pathology and Genetics of
Tumours of Endocrine Organs. Lyon: IARC Press; 2004:96-
97.

5. Kakudo K, Bai Y, Ozaki T, Homma K, Ito Y, Miyauchi A.
Intrathyroid epithelial thymoma (ITET) and carcinoma
showing thymus-like differentiation (CASTLE): CD5-
positive neoplasms mimicking squamous cell carcinoma
of the thyroid. Histol Histopathol. 2013;28:543-556.

6. Shah SS, Lai SY, Ruchelli E, Kazahaya K, Mahboubi S.
Retropharyngeal aberrant thymus. Pediatrics. 2001;108:
E94.

7. Dorfman DM, Shahsafaei A, Miyauchi A. Intrathyroidal
epithelial thymoma (ITET)/carcinoma showing thymus-
like differentiation (CASTLE) exhibits CD5 immunoreac-
tivity: new evidence for thymic differentiation. Histopa-
thology. 1998;32:104-109.

8. Roka S, Kornek G, Schiiller J, Ortmann E, Feichtinger J,
Armbruster C. Carcinoma showing thymic-like elemen-
ts—-a rare malignancy of the thyroid gland. Br J Surg. 2004;
91:142-145.

9. Berezowski K, Grimes MM, Gal A, Kornstein MJ. CD5
immunoreactivity of epithelial cells in thymic carcinoma
and CASTLE using paraffin-embedded tissue. Am J Clin
Pathol. 1996;106:483-486.

10. Sun T, Wang Z, Wang J, Wu Y, Li D, Ying H. Outcome of
radical resection and postoperative radiotherapy for thy-
roid carcinoma showing thymus-like differentiation.
World J Surg. 2011;35:1840-1846.

11. Reimann JD, Dorfman DM, Nosé V. Carcinoma showing

Japanese Journal of Lung Cancer—Vol 57, No 4, Aug 20, 2017—www.haigan.gr.jp 297



CASTLE Carcinoma Showing Thymus-like Differentiation—Samejima et al

thymus-like differentiation of the thyroid (CASTLE): a and solid cell nest origin. Am J Surg Pathol. 2006;30:994-
comparative study: evidence of thymic differentiation 1001.

298 Japanese Journal of Lung Cancer—Vol 57, No 4, Aug 20, 2017—www.haigan.gr.jp



