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1 | INTRODUCTION

Multiple primary cancers (MPC) or multiple primary ma-
lignant neoplasms (MPN) is defined as the occurrence of
at least two malignant neoplasms in an individual regard-
less of the time and organ of detection with no metastatic
origin." Metachronous multiple primary cancers occur in
at least 6-month period of time. Herein, we present a case
of a patient with metachronous neoplasms of the rectum,
breast, and mediastinum.

2 | CASE PRESENTATION

A 42-year-old female patient with intellectual disability
and a previous history of treated breast and rectal cancer

| Mohammad Hossein Anbardar’ | Neda Soleimani®

A 42-year-old female patient with intellectual disability was presented to us as a
newly diagnosed case of thymoma. She was identified as a case of multiple pri-
mary cancers, including adenocarcinoma of the rectum, carcinoma of the breast,
and mediastinal thymoma, in a 15-year period, who underwent chemotherapy,
radiotherapy, and surgical resection.

breast neoplasms, metachronous neoplasms, multiple primary cancers, multiple primary
neoplasms, second primary neoplasms, thymus neoplasms

was referred to our center for the resection of a medias-
tinal mass, diagnosed as thymoma. She had stable vital
signs in the physical examination.

Fifteen years prior to the admission, she underwent
rectosigmoid resection, and colostomy insertion was per-
formed regarding the treatment of rectal cancer. The di-
agnosis of rectal cancer was adenocarcinoma (infiltrative
well-differentiated). Also, 4years prior to the admission,
the patient underwent partial right mastectomy with 21
sessions of chemotherapy and 30 sessions of radiotherapy
session after the surgery of her breast cancer. The breast
mass was reported as invasive mucinous carcinoma.
Besides, for 8 months before the admission, she was taking
rivaroxaban due to the right-hand deep vein thrombosis.

A previous computed tomography (CT) scan had
shown an enlarged left lobe of the thyroid and a large
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centrally calcified anterior mediastinal mass, pointed to
the left side, measuring in dimension about 78 X 52mm at
the level of the aortic arch. Fine needle aspiration of the
left thyroid lobe reported benign follicular nodule (adeno-
matous goiter with focal lymphocytic thyroiditis), and the
tru-cut biopsy of the mediastinal mass showed epithelial
neoplasm with foci vagus glands formation.

A year later, she had taken another chest CT, which
showed a mass containing calcification with a size of
approximately 124X 113X 80mm in the anterior medias-
tinum. The mass was extended to the thoracic inlet with
heterogeneous enhancement after contrast injection.
Another tru-cut biopsy was taken. According to the im-
munohistochemical study and morphology, the tumor was
reported to be a thymoma type A. The immunohistochem-
ical study result was positive for LCA (rarely positive), CK,
EMA (weak scattered positive), CD5 (rare scattered posi-
tive), and HMWCK (rare scattered positive) and was neg-
ative for GATA3, PAX-8, CDX2, CK7, CK20, and desmin.
Therefore, the patient was referred to our center for tumor
resection.

Thyroid evaluation had been performed before opera-
tion, revealing nothing in favor of hypothyroidism or hy-
perthyroidism. So, performing the surgery was safe and
unimpeded.

We performed a CT scan (Figure 1) and operated on the
patient. After general anesthesia in the supine position,
a complete sternotomy was done. Exploration showed a
very large anterior mediastinal mass with an extension to
the apex of the left chest cavity and inferior of the neck
with an encasement of innominate vein and adhesion to
great vessels of the aortic arch. The mediastinal mass was
removed from the tissues and organs to which it was at-
tached and was resected completely. Besides, due to the
large nodule of the left lobe of the thyroid, thyroidectomy
was done. Also, a thymectomy was performed. The opera-
tion ended successfully with bilateral mediastinal pleurec-
tomy and bilateral chest tube insertion. The resected mass
was sent for pathological evaluation.

Gross examination showed a large semi-ovoid gray
well-defined rubbery mass measuring 12X10X7 cm at-
tached to the thymus. Cut sections showed a homogenous
creamy surface with foci of hemorrhage and ossification.
Histopathologic examination revealed lobulated architec-
ture with cellular lobules and intersecting fibrous bands
(Figure 2A). Neoplastic epithelial cells were polygonal
with moderate atypia and mitosis (Figure 2B). No ne-
crosis was identified. There were rare lymphocytes. The
capsular invasion was seen; however, no lymphovascular
invasion was identified. Immunohistochemical study of
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FIGURE 1
tomography scan of a 42-year-old patient

Chest computed

with a mediastinal thymoma; (A) coronal
view, (B) sagittal view, and (C) axial view
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FIGURE 2 Microscopic section of the mediastinal mass; (A) microscopic section of mediastinal mass shows low power view of lobulated
architecture with intersecting bands (Hematoxylin and Eosin, x40); (B) microscopic section shows cellular polygonal epithelial cells with

rare lymphocytes (Hematoxylin and Eosin, X200)

FIGURE 3 Pathological evaluation of the mediastinal mass; (A) immunoreactivity of epithelial cells for cytokeratin (x400); (B)
immunoreactivity of lymphocytes for CD 5 (x400); (C) Ki-67 proliferative index (x400)

epithelial cells showed immunoreactivity for cytokeratin
(Figure 3A) but no immunoreactivity for CD 5, CD117,
p63, TTF-1, chromogranin, synaptophysin, CK 5/6, and
monoclonal PAX-8. Rare lymphocytes were immunore-
active for CD 45 and CD 5 (Figure 3B). Ki-67 prolifera-
tion index was about 30% (Figure 3C). The diagnosis of
thymoma (WHO) type B3 was confirmed according to the
histopathological and immunohistochemical study.

3 | DISCUSSION

During the past decades, developments in the diagnosis and
treatment of patients with cancer have improved life expec-
tancy in cancer patients and introduced new findings in
survivors of this disease.” The incidence of subsequent pri-
mary cancer is higher in cancer survivors than in the nor-
mal population.>* The patient in our presentation fills the
Warren and Gates criteria for second primary malignancy
(SPM) and ICD-0 (third edition)" for metachronous mul-
tiple malignancies as follows: (1) Histological confirmation
of infiltrative well-differentiated adenocarcinoma of the
rectum, invasive mucinous carcinoma of the breast, and
thymoma type B3; all of which were separated by normal

mucosa and not related to one another by histological ori-
gin, (2) the occurrence of three tumors was chronologically
separated by at least 2years. According to previous studies,
breast cancer is one of the most common SPMs following
colorectal cancer,>® which was seen in our case.

Souadjian et al. published one of the first papers on
the relation between thymoma and occurrence of other
primary cancers, in which the prevalence of other non-
thymic malignant lesions was 21% in thymoma cases in
contrast with 8% in parathyroid cancer cases, which was
presented as the control group.” Also, there are few cases
in literature for MPCs, including thymoma; Siti¢ et al.
presented an almost similar case of a patient with breast
cancer, rectal adenocarcinoma, lung carcinoma, and thy-
moma®; Tanimura et al. reported a series of 97 cases pre-
sented with thymoma, in 7 of which another malignant
lesion in other organs was also presented (1 case of breast
and 1 case of colon)g; Tehrani et al. reported 2 cases of
MPCs including thymoma'®; Athanasiou et al. reported
a case of MPCs, including thymoma and breast cancer'’;
and Welsh et al. presented 136 cases of thymoma, in which
in 38 cases, a second and even a third neoplasm also oc-
curred (12 cases of colorectal carcinoma and 4 cases of
breast carcinoma)'? (Table 1).
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TABLE 1 Literature review of multiple primary cancers (MPC), including thymoma

Comments

Other malignancies

Cases

Year

Authors

Suggests that radiation therapy for thymoma

12 cases of colorectal carcinoma (8% of all cases)

4 cases of breast carcinoma (2% of all cases)

38 cases of MPC in 136 cases of thymoma (28%)

2000

Welsh et al.

has no meaningful effect on the prevalence

of subsequent malignancies

1 case of breast cancer (1% of all cases)
1 case of colon cancer (1% of all cases)

Seven cases of MPC in 97 cases of thymoma

2002

Tanimura et al.

(7%)
One case of MPC

Breast cancer, rectal adenocarcinoma, lung

2008

Siti¢ et al.

carcinoma, thymoma

Thymoma-associated malignancies may

1 case of melanoma, multiple myeloma,

Two cases of MPC

2010

Tehrani et al.

herald a hereditary cancer syndrome

liposarcoma, thymoma and basal cell carcinoma
1 case of colorectal carcinoma and thymoma
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Open Access,

independent of TP53 and chromosomal

mutations

Breast carcinoma and thymoma

One case of MPC

2016

Athanasiou et al.

Causes of MPC have not been systematically studied;
yet, Motuzyuk et al. suggest the following as probable
causes: (1) Endogenous factors, such as abnormal em-
bryonic development, immunity-related diseases, and
endocrine diseases affecting sensitivity to carcinogens,
(2) environmental and lifestyle exposures, including
long-term effects of radiation and industrial pollution, (3)
genetic determinants, such as BRCA 1/2 genes, and (4)
iatrogenic effect, especially radiation therapy and drug
therapy.'?

Genetic predisposition plays an important role in
presenting cancer in individuals,'* and there are known
inherited cancer syndromes that are caused by single or
multiple gene mutations.>*® A case of thymoma was re-
ported by Principe et al., which was accompanied by del-
eterious BRCA2 mutation, a gene mostly seen in breast
cancer but proven unrelated to colorectal cancer.'” Also,
another case of thymoma was reported by Tampellini
et al., which was accompanied by Lynch syndrome." In
another case series, three patients with a family history
of upper aero-digestive tract squamous carcinoma de-
veloped MPC, suggesting an inherited predisposition.'®
Kotnis et al reported in distinct ethnic groups, risk for
different cancers could be modulated by interaction be-
tween different exogenous and endogenous carcinogens
and genetic variants.”® Increasing biological and genetical
understanding of MPC could assist in management plan-
ning and early diagnosis and preventing of carcinogenetic
risk factors.

Intellectual disability, as the sole past medical condi-
tion of our patient, has been investigated as an associated
condition with cancer in a cohort study by Liu et al., in
which they showed that the prevalence of any type of
cancer was higher in patients with intellectual disability
that could not be explained by heritability. Additionally,
they reported statistically significant associations for can-
cers of the digestive system and intellectual disability.**
Proposed mechanisms for this association include the role
of multiple-system congenital anomalies® and extrin-
sic factors, such as lack of fiber intake and low physical
exercise.”

4 | CONCLUSION

MPC is a rare condition in the literature, and only a few
studies have reported and described it, but as the cancer
survivor population continues to grow, the need for an
evidence-based protocol for evaluation and screening for
it also arises. We also recommend a similar strategy for pa-
tients with an intellectual disability, considering the poor
emphasis on a healthy lifestyle and possible lack of expres-
sion of signs and symptoms related to other malignancies.
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