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Tumour-to-Tumour Metastasis from a Carcinoma of the
Breast to a Pleomorphic Adenoma of the Parotid Gland
Vittoria Perrotti, DDS, PhD, Massimiliano Fioroni, DDS, Corrado Rubini, MD, Edoardo Stellini, MD, DDS, and
Adriano Piattelli, MD, DDS

I n 1902, Berent reported for the first time a case of

tumour-to-tumour metastasis, specifically, a case of

metastasis from a primary squamous carcinoma of the jaw

to a renal cell carcinoma.1 Since then, about 50 cases of

tumour-to-tumour metastases have been reported in the

literature.2

The coexistence of multiple primary malignant tumours

in the same patient is not unusual, whereas tumour-to-

tumour metastasis is rare.2–6 The criteria to diagnose a

tumour-to-tumour metastasis must be very strict2:

1. the presence of more than one primary tumour must

be proven

2. the recipient tumour must be a true neoplasm

3. it must be a true metastasis with established growth

and invasion into the recipient tumour

The most common donor site is the lung, followed by

the breast, gastrointestinal tract, prostate, and thyroid.

According to Campbell and colleagues’ criteria, the

recipient neoplasm may be benign or malignant.7 Of the

malignant recipients, renal cell carcinoma is by far the

most common recipient,2,3,8 followed by sarcomas,

meningiomas, thyroid tumours, and pituitary tumours.

This could be related to the rich vascular supply of renal

cell carcinoma2,5,9 and its high lipid and glycogen content.3

Benign tumours, which generally proliferate slowly and are

often unnoticed for a long period, are possible recipients of

tumour-to-tumour metastasis.4

A metastasis from breast carcinoma to another tumour

has rarely been reported.10 Owing to the rarity of this

occurrence, we report a case of a tumour-to-tumour

metastasis from a breast carcinoma to a pleomorphic

adenoma of the parotid gland.

Case Report

A 78-year-old female patient underwent a right total

mastectomy with lymphadenectomy for poorly differen-

tiated infiltrating ductal carcinoma (grade 3 according to

Elston-Ellis) (Figure 1) and lymph node metastases. After 1

year, a chest radiograph and a computed tomographic scan

showed the presence of lung metastases. The patient

underwent a cycle of chemotherapy with a significant

reduction in the lesions. After another year, the patient

presented to our department, complaining about a mass

located in the preauricular area, which appeared about 3

months earlier. The mass was growing slowly. At the
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Figure 1. Primary breast cancer with features of poorly differentiated
infiltrating ductal carcinoma (hematoxylin-eosin stain; original
magnification 3160).
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clinical examination, the skin covering the area had a

normal appearance, and on palpation, the mass had a hard

elastic consistency. No pain was present. The patient

underwent fine-needle aspiration biopsy, which showed

the typical features of pleomorphic adenoma. A total right

parotidectomy was then performed. Macroscopically, it

was possible to observe a 4 3 3 cm nodule surrounded by

a thin fibrous capsule, whitish on the cut section, with a

myxoid aspect and a hard elastic consistency.

Microscopically, the lesion was composed of a pleo-

morphic adenoma infiltrated by foci of carcinoma, in both

in subcapsular (Figure 2 and Figure 3) and central areas

(Figure 4). Moreover, foci of epithelial cells with clear

atypia (Figure 5) were observed. These neoplastic islands

were positive for cytokeratins and negative for smooth

muscle actin, vimentin, and S-100 protein, whereas the

myoepithelial component of the pleomorphic adenoma

was positive for smooth muscle actin and S-100 protein.

The nests of carcinoma were positive for estrogens (Figure

6) and progesterone, whereas there was positivity for

cErbB2 of the myoepithelial component of the pleo-

morphic adenoma and of the carcinoma. The definitive

diagnosis was breast ductal carcinoma metastatic to a pre-

existing pleomorphic adenoma of the parotid gland. At the

18-month follow-up, there was no evidence of other

metastatic lesions.
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Figure 2. A pleomorphic adenoma surrounded by a fibrous capsule
with foci of carcinoma in the subcapsular area can be seen
(hematoxylin-eosin stain; original magnification 3100).

Figure 3. The lesion is composed of a pleomorphic adenoma
infiltrated by foci of carcinoma (arrow) (hematoxylin-eosin stain;
original magnification 3200).

Figure 5. Foci (arrow) of neoplastic epithelial cells with evident atypia
(hematoxylin-eosin stain; original magnification 3400).

Figure 4. Nests of neoplastic cells with wide cytoplasm (arrows); these
cells are infiltrating the myoepithelial cells of the pleomorphic
adenoma (hematoxylin-eosin stain; original magnification 3400).
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Discussion

In this report, a rare case of tumour-to-tumour metastasis

has been presented.

Following the guidelines that we reported,2 collision

tumours, contiguous spread from malignant tumours

involving neighbouring organs, and metastasis to lympho-

matous or leukemic lymph nodes are excluded.2;

It has not been established whether tumour-to-tumour

metastasis is a random occurrence or is due to selective

lodging, survival, and growth within another malignant

neoplasm.10 Two hypotheses on the pathophysiology of

tumour-to-tumour metastasis have been proposed:

1. The ‘‘mechanical’’ theory, proposed by Ewing, suggests

that metastatic patterns depend on the number of

viable tumour cells reaching the target organ, which is

influenced by factors such as high blood flow or high

tumour vascularity.11

2. The ‘‘seed-and-soil’’ theory, proposed by Paget,

suggests that tumour development is the consequence

of the provision of the environment (‘‘soil’’) in which

neoplastic receptive cells (‘‘seed’’) proliferate.12,13

One of the pitfalls in the diagnosis of tumour-to-

tumour metastasis is represented by the similarity of

growth patterns between the donor and recipient tumours,

as, for example, in renal cell carcinoma metastasis in a

thyroid carcinoma9 or a prostatic adenocarcinoma in a

primary solid papillary carcinoma of the male breast.14

Renal cell carcinoma appears to be the most common

malignant recipient and meningioma the most common

benign recipient of metastases, whereas lung, breast, and

gastrointestinal tract carcinomas present as the most

frequent donor tumours.9,15–22 This latter feature might

be explained by the generally high incidence of these

tumours in the population and by their marked tendency

toward metastatic spread.9

In our case, all of the criteria to diagnose a tumour-to-

tumour metastasis were fulfilled because the presence of more

than one primary tumour was proven, the recipient tumour

was a true neoplasm, and it was a true metastasis with

established growth and invasion into the recipient tumour.
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pleomorphic adenoma (estrogen staining; original magnification
3160).
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