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Abstract :

Primary tumors of thymus are uncommon
and accounts for less than 1percent of all
neoplasms. Thymomas and Lymphomas
are the commonest primary tumors .A
case of 45 year old male presented with
features of difficulty in breathing for the
past 7 months. Investigation revealed
lobulated heterogeneous mass in anterior
mediastinum. Guided FNAC was done and
was suggestive of Thymoma. Surgical re-
section of the mass could not be done due
to invasion to adjacent organs. Histopa-
thological examination of biopsy showed
features of Invasive Malignant Thymoma-
Type B3 and Type A.Hence this case is
reported for its rarity by histopathological
classification.
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INTRODUCTION:

The thymus is located in the anterior medi-
astinum and is derived embryologically
from the third and to a minor degree, the .

fourth pharyngeal pouch. ™ ™lit is a
bilobed organ enclosed in a thin fibrous
capsule .

Histogenesis:

Thymus is a lymphoepithelial or-
gan,essential for T-lymphocytes matura-
tion?.I1t comprises of endodermally de-
rived epithelial cells and bone marrow de-
rived lymphocytes!®. The dark stained cor-
tex is densely populated by lymphocyte
(thymocyte) and light stained medulla
where lymphocytes are less densely
populated. Interconnecting meshwork of
epithelial cells form the scaffolding and
are the milieu of lymphocytes. Inter-
spersed perivascular spaces are also pre-
sent. The epithelial cells in the cortex are
polygonal with abundant cytoplasm and
ovoid vesicular nuclei and in the medulla it
is spindle shaped with scanty cytoplasm.
MY 1t also forms Hassal corpuscles with
concentric keratinisation'*%!,
Immunohistochemistry of normal thy-
mus:

Epithelial component:These are best high-
lighted by cytokeratin, predominantly by
their multiple delicate .
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cytoplasmic processes

Lymphoid component: The cortex expresses
TdT,Cytoplasmic CD3,CDla , CD99a and
high proliferative index. Medullary thymocyte
are positive for both surface and cytoplasmic
CD3 but negative for TdT, CD1a, CD99a. *°.

Tumors of thymus:

[I}S?ccounts for less than 1% of all neoplasms
Primary tumors comprises of :

Epithelial tumors,Neuroendocrine tumors,
Germ cell tumors Etiology is unknown and
the biology is complex™® .Primary tumors of
thymus are uncommon. The commonest pri-
mary tumors are thymoma and lymphoma.
Less common are the Germ cell tumors
which show better prognosis. The spectrum
of epithelial tumors comprises of encapsu-
lated thymoma, invasive thymoma and
thymic carcinomal™®.

Thymoma exhibits organoid features, with
lobulation filled with cytologically bland neo-
plastic thymic epithelial cells ! accompanied
by reactive lymphoid cells!**?. All are poten-
tially malignant. It occurs in any age group
with mean age of 49.5 years and equal sex
incidence!™®,

One third to half are asymptomatic mass,
one third presents with symptoms like cough,
dyspnoea, chest pain, dysphagia, hoarse-
ness and recurrent infection and the remain-
ing one third presents with paraneoplastic
syndrome.

Classification of Thymic Epithelial Neo-
plasm:

The classification has been confusing and
controversial for many years™™. The various
classification included Muller-Hermelink and
Suster-Moran classifications. Due to its diffi-
culty in reproducibility ,WHO suggested a
modified classification in 2004 which reflects
invasiveness and immunological function of
thymic epithelial tumors!*.

WHO listing includes Epithelial tu-
mors ,Germ cell tumors, Neuroendo-
crine tumors, Lymphoma, Mesenchy-
mal, Ectopic tumors, Tumor like lesions,
Metastatic tumor and Unclassified [2]
tumors. The frequency of occurrence
according toWHO classification in Type
A is 4-19%; Spindle cell type, Medullary,
in Type AB is15-43%; Mixed Type, in
Type Bl is 6-17%;Lymphocyte
rich,lymphocyte predominantly cortical,
in Type B2 is 18-42%;Cortical, in Type
B3 is 7-25%; Atypical, Squamoid, Well
differentiated Thymic carcinoma™, in
Type C is less than 10% ; keratinising
and non-keratinising squamous cell car-
cinoma, muco-epidermoid, basaloid,
lympho-epithelioma-like,small cell/
neuroendocrine, sarcomatoid, clear cell
and undifferentiated/ anaplastic!*®!

Thymoma: Incidence 1-5 per million/
year !

Macroscopy:

Tumors vary in size from microscopic to
large which are round to oval and are
covered by fibrous capsule of variable
thickness. The cut surface show tan col-
oured fleshy lobules delineated by fi-
brous septa. Cysts, foci of haemorrhage
and calcification are common. Invasive
types show breached capsule.
Microscopy:

Tumor composed of lobules separated
by thin and thick acellular fibrous bands
which show focal -calcification. The
epithelial cells are large and appear
syncytial, ovoid or polygonal and are
pale stained with regular, round vesicu-
lar nuclei. These cells are arranged in
sheets, clusters, pseudo-rossette, anas-
tomising networks, ribbons etc. Variably
lined perivascular spaces are broad-
ened by neoplastic epithelial cell which
are filled by proteinaceous material.
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Type A is composed of neoplastic spindle
-shaped epithelial cells without atypia or
lymphocytes; showing bland nuclei, dis-
persed chromatin and inconspicuous nu-
cleoli.

Type B1 shows epithelial cells scattered
in a prominent population of immature
lymphocyteswith pale areas of medullary
differentiation, with or without Hassal's
corpuscles.

Type B2 thymoma is composed of large,
polygonal neoplastic cells arranged in a
loose network with their large nuclei dis-
playing an open chromatin pattern with
prominent central nucleoli.

Type B3 is composed of medium-sized
round or polygonal cells with slight atypia
with a very minor component of intra-
epithelial lymphocytes, resulting in a
sheet-like growth pattern and tumor cells-
form lobules that are separated by thick
fiborous and hyalinised septa and have
round or elongated,folded or grooved nu-
clei with less prominent nucleoli .

Immunohistochemistry:

The neoplastic epithelial cells are positive
for Cytokeratin, EMA, p63, PAX8, CD20
and are negative for CD5, CD117 which
differentiates from Type C Thymoma
which is positive for CD5 and CD117. The
immature T lymphocytes exhibit cortical
thymocyte phenotype of TdT, CDla,
CD99a positive. 19,

Electron microscopy:

The neoplastic epithelial cell shows multi-
ple interdigitating elongated cell process
connected by desmosome and intercyto-
plasmic tonofilaments are prominent.

Cytogenetics:

Type B3 thymoma show deletion of chro-
mosome 6 and 13q, with a gain of 1q,

Type A shows loss of 6p™. Prognostic fac-
tors:

Prognostic factors:
Tumour stage is the most significant
prognostic factort®*%123,

Completeness of excision.
Histologic type
Tumor size

Performance status Differential diag-
nosis™®*3,

Carcinoid tumor- 2-5% of Thymic Epithe-

lial Tumors

Hodgkin lymphoma

Lymphoblastic lymphoma- 2-3% of NHL
Thymic carcinoma ( Type- C, WHO classi-

fication)
Mesenchymal tumours for Type A Thy-

moma
Germ cell tumor- less than 1% of all neo-

plasms

CASE REPORT:

A 45 year old male presented with fea-
tures of difficulty in breathing, cough with
expectoration for the past 7months.

Investigation:

X-ray chest:lobulated shadow with calcifi-
cation in anterior superior mediastinum
(FIG-1) S/O: Anterior mediastinal mass.
CT-chest: 12.4x8.8cm, well defined het-
erogeneous soft tissue mass lesion in left
paratracheal regionand anterior mediasti-
num displacing the trachea.(FIG-2, 3)
MRI-Brain:T2 hyperintense signal in
Temporal lobe
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Cytology:

Guided FNAC — The smear studie showed
distinct population of cohesive epithelial
cells admixed with few lymphocytes(FIG-3)
The cells were large round to oval with in-
creased nuclear cytoplasmic ratio and pale
eosinophilic cytoplasm. (FIG-4)

Per operative finding:

Mass was identified lying in the anterior
mediastinum as a firm to hard with infiltra-
tion into left lung upper lobe ,underlying
mediastinal structures and anterior chest
wall. Further dissection was not possible
as it was widely invasive.

Clinical stage (Masaoka-Koya) was stage-
[ll. TNM staging ( Yamakawa et al) was
T3NOM1. Tissue biopsy was sent for
Histopathological examination

Histopathological finding:
Macroscopy:

Received three soft tissue fragments with
largest measuring 2x1x1cm and smallest
Ix1xlcm.

Cut surface:
Greyish yellow with intervening brownish
areas and was firm in consistency.

Microscopy:

H&E: The tumor was composed of
syncytial population of neoplastic epithelial
cells which were spindle shaped .Few non
neoplastic lymphocytes were also seen.
(FIG-6, 7)The tumor cells were arranged in
lobules with round to polygonal shape with
mild atypia, round to oval vesicular nuclei
and small nucleoli. (FIG-8) Few areas
showed squamoid differentiation with oval
to irregular nuclei and eosinophilic cyto-
plasm (FIG-9). Vascular emboli was
present (FIG -10).

Immunohistochemistry:
Cytokeratin, the marker for epithelial cell

was done. The epithelial cells were ovoid
to polygonal evenly spaced with cytoplas-
mic membrane positivity and few delicate
cytoplasmic processes were seen.(FIG-
11,12)

Diagnosis as per WHO classification:
MALIGNANT THYMOMA- TypeB3 and

Type A.

DISCUSSION: Thymoma is restricted to
neoplasms of thymic epithelial cells, inde-
pendent of the presence or number of
lymphocytes®.. Suster and Moran et al
showed that numerous reports have em-
phasized the difficulty of establishing clini-
copathologic correlation in thymoma, due
to wide histologic appearances!*#3*2!,

The predominant histological subtypes in
most published series are TypeB2 and
TypeAB [20-35%] each.TypeBl and
TypeA [5-10%] each. Mean age for
TypeB3 is 45-50 years and incidence is 7-
25% of all Thymomas in a study by Wil-
liam D.Travis et al™ .

The diagnosis of our case with respect to
Muller —Hermelink classification is Well
differentiated Thymic Carcinoma, Suster —
Moran classification is Atypical Thymoma
and as per Proposed Suster — Moran
classification is Moderately Differentiated
Thymic Carcinoma. These terminologies
may be confusing for the clinician to treat
the patient. More over histological appear-
ance varies greatly from tumor to tumor.
The neoplastic epithelial cells have mor-
phological variability in shape from spindle
to polygonal and atypia. Nearly all thymo-
mas are of malignant potential and are
invasive. Close relationship exists be-
tween microscopic subtype and likelihood
of invasion;
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Type A<AB<B1<B2<B3<C¥. Pescarnoma
et al has claimed that the two most impor-
tant prognostic determinants were gross
findings at surgery and the association
with myasthenia gravis ©!. John K.C.Chan
et al showed macroscopically the progno-
sis is excellent for encapsulated tumors
and the locally invasive thymomas have
less favourable outcome. But the recent
trend is to accord histological features, an
increasingly more important role in progno-
sis. Tumor size greater than 11cm is an
unfavourable prognositic factor! **.hence
multifactorial factors like; Histology, Stag-
ing, Status of Resectability, Tumor size
decides the prognosis as suggested by
Meinoshin Okimura et al™

CONCLUSION

Though primary tumors of Thymus are un-
common, Thymoma is the commonest pri-
mary tumour of Thymus. Multiple factors
determine the prognosis namely WHO His-
tological Type, Clinical

FIGURE-1,

CHEST X-RAY,Showing
lobulated shadow with calcification in
Anterior superior mediastinum

FIGURE-2, CT SCAN, CHEST, Shows
well defined heterogenous soft tissue
mass lesion in left paratracheal and
anterior mediastinum

FIGURE-3, CT-SCAN,CHEST, Showing
heterogenous soft tissue mass lesion
involving anterior chest wall
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FIGURE-6, H&E- 100X, Shows syncytial
population of neoplastic epithelial cells
FIGURE-7, H&E,100X, Showing neo-
plastic epithelial cells with few lympho-
cytes

FIGURE-4, CYTOLOGY- H&E-100X
Showing cohesive epithelial cells ad-
mixed with few lymphocytes

FIGURE-5,CYTOLOGY- H&E-400X,
Shows large round to oval epithelial
cells with increased nuclear cytoplas- FIGURE-8,H&E,400X, Showing cells ar-
mic ratio and pale eosinophilic cyto- ranged in lobules with mild atypia,

: round to oval vesicular nuclei, small
nucleoli and few spindle cells.
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FIGURE-9,H&E,400X, Showing squamoid
differentiation with oval to irregular hy-
perchromatic nuclei and scanty eosino-
philic cytoplasm

FIGURE-10, H&E,100X, Showing Vascu-
lar emboli FIGURE-11, IHC, CY-
TOKERATIN, 100X, Showing diffuse cy-
toplasmic positivity

- 43.

FIGURE-12,CYTOKERATIN,400X,
Showing ovoid to polygoanal cells
with diffuse cytoplasmic membrane
positivity.

| REFERENCES:
1 Saul Suster, Cesar A. Moran. Thy-

¥9. moma Classification- Current Status and
A8 Future Trends.ASCP 2006; 125:542-54.

2 Kazuya Kondo, Kiyoshi Yoshizawa, Ma-
saru Tsuyuguchi, Suguru Kimura, Masa-
yuki Sumitomo,Junji Morita, Takanori Mi-
yoshi, Shoji Sakiyama, Kiyoshi Mukali,

Histologic Classification is a Prognostic

| Indicator in  Thymoma.Ann Thorac

surg2004; 77:1183-8.

3 Pescarmona E,Rendina EA,Venuta
F,Ricci C,Ruco LP,Baroni CD. The Prog-
nostic implication of thymoma histologic
subtyping. A study of 80 consecutive

. cases.AJCP 1990; 93(2):190-5.

| 4 Jean E. Lewis, Mark R. Wick,ZT Bernd
- W. Scheithauer, Philip E. Bernatz, and
. William F. Taylor. Thymoma-A Clinicopa-

thologic Review. Cancer1987; 60:2727-

5 Jeanne M. Verley,T and karl H. Holl-
mann. Thymoma- A Comparative Study
of Clinical Stages,Histologic Features,
and Survival in 200 Cases. Cancer1985;
55:1074-86.

6. W J Curran Jr,M J Kornstein,J J
Brooks,A T Turrisi.Invasive thymoma: the
role of mediastinal irradiation following
complete or incomplete surgical resec-
tion. ASCO1988.

An Initiative of The Tamil Nadu Dr. M.G.R. Medical University

University Journal of Pre and Para Clinical Sciences



7.Nakahara K,Ohno K,Hashimoto J,Maeda
H,Miyoshi S,Sakurai M,Monden
Y,Kawashima Y. Thymoma: Results with
complete resection and adjuvant postop-
erative irradiation in 141 consecutivepa-
tients. JTCS1988; 95(6):1041-47.

8. Giuliano Maggi, Caterina Casadio, Anto-
nio Cavallo, Roberto Cianci,Massimo
Molinatti, , and EnricoRuffini. Thymoma:
Results of 241 Operated Cases.Ann.Thrac
Surgl1992; 52:252-6.

9.Rosai and Ackerman. Mediastinun,
Chapter 8 .In.Surgical Pathology. 10" ed
vol 1, Juan Rosai( Elsevier/lUK)2011:443-
72.

10 John K C Chan.Tumours of the lympho-
reticular system,including spleen and thy-
mus,Chapter 21.In. Diagnostic Histopa-
thology of Tumours .4'™ ed
vol2,Christopher DM Fletcher. (Elsevier/
UK) 2013:1558-1602.

11 Robbins and cotran . Diseases of white
blood cells,Lymph nodes,spleen and Thy-
mus, Chapterl3.In.Pathologic basis of dis-
ease. 8" ed,Kumar,Abbas(Saunders El-
sevier/UK)2010:635-7

12 Williamr Salyer, JosephC. Eccles-
tom .THYMOMA-A Clinical and Pathologi-
cal Study of 65 Cases .Cancerl976;
37:229-49

13.William.D.Travis,Elizabeth  Bram-
billa,H.Konrad Muller Hermelink and Curtis
C.Harris.Tumours of Thymus,Chapter
3.In.WHO classification of tu-
mours,Pathology & Genetics,Tumours of
the Lung,Pleura,Thymus and Heart.IARC
(France)2004:145-248.

14. Meinoshin Okumura,Mitsunori Ohta,
Hisashi Tateyama, Katsuhiro Nakagawa,
Akihide Matsumura, Hajime Maeda,Hiroto
Tada,Tadaaki Eimoto,Hikaru Ma-
tsuda,Akira Masaoka,

The World Health Organization Histologic
Classification System Reflects the On-
cologic Behavior of Thymoma-A Clinical
Study of 273 Patients, ACS2002; 624-32.

15. Leticia Quintanilla-Martinez,Earl W
Wilkins,Noah Choi,James Efird,Eugen
Hug,Nancy L Harris. Thymoma- Histologic
Subclassification Is an Independent Prog-
nostic Factor.Cancer 1994;74(2):606-17.

16. Raffaele Lattes. Thymoma and other
tumors of the thymus- An Analysis of 107
Cases.Cancer 1962; 15:1224-60.

17. Suster S,Moran CA.Thymoma, atypi-
cal thymoma, and thymic carcinoma. A
novel conceptual approach to the classifi-
cation of thymic epithelial neo-
plasms.AJCP1999;111(6):826-833.

18 Federico Venuta, Marco Anilea, Daniele
Disoa, Domenico Vitolo, Erino A.
Rendina, Tiziano De Giacomo, Federico
Francioni, Giorgio Furio Coloni. Thymoma
and thymic carcinoma.EJCTS2010; 37:13
-25.

19. Shahinaz M. Gadallal, Arun Rajan,
Ruth Pfeiffer, Sigurdur Y. Kristinsson,
Magnus Bjorkholm,OlaLandgren and
Giuseppe Giaccone. A population-based
assessment of mortality and morbidity
patterns among patients with thy-
moma.lJC2011; 128:2688-94.

An Initiative of The Tamil Nadu Dr. M.G.R. Medical University
University Journal of Pre and Para Clinical Sciences



20.Saul Suster, Juan Rosai.Thymic Carci-
noma,A Clinicopathologic Study of 60
Cases.Cancer 1999;67:1025-32. 21.Zhi-
Feng Mao, Xue-An Mo, Chao Qin, Yong-
Rong Lai, Maree Hackette, Incidence of Thy-
moma in Myasthenia Gravis: A Systemic Re-
view. JCN2012;8:161

21 Shanda Blackmon,Richard S.lrwin.Philip
T.Cagle,Timothy C.Allen,J.D,Dina
R.Mody,Armando E.Fraire. Thy-
moma.In.Atlas of Neoplastic Pulmonary Dis-
ease2010:115-117

22 Eric A. Engels. Epidemiology of thymoma
and associated malignancies.JTO 2010; 5
(4): 260-265.

23 Narendra Kumar,Ritesh Kumar,Anjan
Bera,Sushmita Ghoshal,Rakesh Kapoor,BD
Radotra,Suresh Chander Sharma.

24 Thymoma: Clinical experience from a ter-
tiary care institute from North In-
dia.JCRT2013;9:235-9.

25. C. Benson, R. S. Kristeleit, S. Ashley, S.
Dolly, C. Mikropoulos, M. O'Brien and
S.Popat.

Retrospective review of all patients with thy-
moma treated over the last 33 years at the
Royal Marsden Hospital.JCO2010; 28
(15):7095.

26 Akira Masaoka. Staging System of Thy-
moma.JTO2010; 5(4):304-12. 27.Frank
C.Detterbeck and 27 Ahmad Zeeshan. Re-
view article, Thymoma: current diagnosis
and treatment. CMJ2013;126(11):2186-91

An Initiative of The Tamil Nadu Dr. M.G.R. Medical University
University Journal of Pre and Para Clinical Sciences



