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Case Report
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Abstract: Multiple primary cancers are of rare occurrence. Most multiple primary cancers are metachronous mul-
tiple primary cancers, while simultaneous multiple primary cancers are rare. Inflammatory myofibroblastic tumors 
are rare. Inflammatory myofibroblastic tumor occurs most frequently in children and young adults. Herein, we re-
port a rare case of simultaneous multiple primary cancers and inflammatory myofibroblastic tumor. A 44-year-old 
woman was admitted for a breast mass evaluation. The patient was positive for antinuclear, anti-mitochondrial, and 
anti-RO52 antibodies. Breast magnetic resonance imaging revealed a right breast mass. After neoadjuvant che-
motherapy, modified radical mastectomy was performed. Postoperative histopathology revealed an invasive ductal 
carcinoma. Two months later, computed tomography revealed a nodule in the right upper lobe and ground-glass 
opacity in the lower lobe of the lungs. Lobectomy and lobe biopsy were performed. Postoperative histopathology 
revealed that the mass in the right upper lobe was an inflammatory myofibroblastic tumor and the right lower lobe 
lesion was an invasive adenocarcinoma. Immunohistochemistry of the inflammatory myofibroblastic tumor revealed 
negativity for anaplastic lymphoma kinase. At the 4-month follow-up, the patient showed good recovery. The etiology 
of multiple primary cancers and inflammatory myofibroblastic tumors is still unknown; in this case, we believe that 
autoimmune factors are the main cause of multiple primary cancers with concomitant inflammatory myofibroblastic 
tumor. Tissue biopsy is needed to ensure correct diagnosis of multiple primary cancers and inflammatory myofi-
broblastic tumor. Surgery-based comprehensive therapy is recommended. The prognosis is favorable and regular 
follow-up is necessary.
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Background 

Multiple primary cancers (MPCs) were not rec-
ognized until the 1890s, and were first defined 
by Warren and Gates in 1932 [1]. The diagnos-
tic criteria for MPCs are as follows: (1) at least 
two tumors proven malignant in an individual 
patient; (2) each malignancy has identified 
pathology; (3) the possibility of one being a 
metastasis of the other must be ruled out. In 
1961, Moertel proposed that if MPCs are diag-
nosed within 6 months, they are simultaneous 
MPCs; if MPCs are diagnosed after more than 6 
months, they are metachronous MPCs [2].

The World Health Organization classified inflam-
matory myofibroblastic tumors (IMTs) as a dis-
tinct entity in 1994 [3]. IMT is a rare mass-form-
ing lesion characterized by fibroblastic or 
myofibroblastic spindle cell proliferation with 
varying degrees of inflammatory cell infiltration 
and intermediate biologic potential [4].

The diagnosis of MPCs and IMT is currently  
very precise owing to the development in imag-
ing equipment and pathology examinations [5]. 
The incidence of MPCs in cancer patients is 
0.5-10% [6], with most MPCs being metachro-
nous MPCs, while simultaneous MPCs are rare 
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noma. The patient underwent right-sided modi-
fied radical mastectomy in October 2018. 
Postoperative histopathology (Figure 1B) re- 
vealed a right breast invasive ductal carcino-
ma. The postoperative course was uneventful; 
the patient began to receive adjuvant 
chemotherapy.

When preparing for the fourth cycle of adju- 
vant chemotherapy in December 2018, the 
patient underwent routine chest computed 
tomography (CT). CT revealed a 1.5- × 1.5-cm 
high-density nodule in the right upper lobe 
(Figure 2A) and ground-glass opacity (GGO) in 
the lower lobe of the lung (Figure 2B). Positron 
emission tomography-computed tomography 
(PET/CT) confirmed the lung nodule (Figure  

Figure 1. A. Breast magnetic resonance imaging revealed a right breast 
mass (arrow). B. Pathology after surgery showing a right breast invasive duc-
tal carcinoma (magnification, × 200) (arrow). 

Figure 2. Chest computed tomography reveals a high-density nodule in the 
right upper lobe (A) and ground glass opacity (GGO) in the lower lobe of 
the lung (B) (arrow). Positron-emission tomography/computed tomography 
showing the lung nodule (C) and GGO (D) with elevated standardized uptake 
values (arrow).

[7]. The worldwide incidence 
of IMT is 0.04-0.7% [8]. IMT 
occurs most frequently in chil-
dren and young adults [9]. 
Herein, we provide a rare case 
of simultaneous double prima-
ry cancers with concomitant 
IMT in a 44-year-old woman; 
to the best of our knowledge, 
this is the first such reported 
case.

Case presentation

In September 2018, a 44-year-
old woman with no remark-
able medical history or family 
history of malignancy was 
admitted to evaluate a breast 
mass; she reported 5 kg 
weight loss in 3 months. She 
was positive for antinuclear 
antibody (ANA), anti-mitochon-
drial antibody (AMA) and  
anti-RO52 antibodies. Ultra- 
sonography revealed a 4.7- 
cm × 1.9-cm hypoechoic tu- 
mor in the upper outer quad-
rant of the right breast. Breast 
magnetic resonance imaging 
(Figure 1A) revealed a 5.0-cm 
× 2.0-cm right breast mass. 
Ultrasound-guided core nee-
dle biopsy revealed a right 
breast invasive ductal carci-

Figure 3. Resected specimen of 
tumor in the right upper lobe.
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2C) and GGO (Figure 2D) with elevated stan-
dardized uptake values, indicating malignancy. 
After multidisciplinary discussion, video-assist-
ed thoracoscopic wedge resection of right 
upper lobe and right lower lobe biopsy were 
performed in December 2018. Surgical find-
ings of the right upper lobe showed a circum-
scribed multinodular mass with a white fleshy 
cut surface (Figure 3). Postoperative histopa-
thology revealed that the right upper lobe  
mass was an IMT (Figure 4A) and the right 
lower lesion was an invasive adenocarcinoma 
(Figure 4B). Immunohistochemistry of the IMT 
showed CD38 (+); CD138 (-); CK7 (-); ALK (-); 
SMA (-); Vimentin (+); Actin (-); Ki-67 (10%); and 
p53 (-). The patient showed uneventful recov-
ery and continued to receive adjuvant chemo-
therapy. At the 4-month follow-up, the patient 
showed good recovery without any metastasis 
or recurrence.

Discussion and conclusion

The etiologies of MPCs and IMT are both 
unclear. The possible etiology of MPCs include 
genetic defects [10] and autoimmune factors 
[11]. The etiology of IMT may be infectious  
[12], traumatic [13], or autoimmune syndro- 
mic [14]. Approximately 50% of IMTs show a 
cytogenetic translocation involving ALK on 
chromosome 2p23, resulting in ALK overex-
pression [15]. In this case, immunohistochem-
istry of IMT showed ALK negativity. There was 
no family history of cancer, infection, or trauma. 
However, ANA, AMA, and anti-RO52 antibodies 
were positive. Therefore, we speculate that 
autoimmune factors were the main cause of 
MPCs with concomitant IMT.

Although PET/CT is commonly used to differen-
tiate between benign and malignant tumors, 

are mainly treated with non-surgical palliative 
care. However, MPCs are mainly treated with 
surgery-based comprehensive therapy (radical 
surgery combined with chemotherapy or radio-
therapy). Surgery with complete excision re- 
mains the primary treatment for IMT, although 
no real consensus regarding IMT treatment 
exists [18]. In the present case, the patient was 
diagnosed with coexistent simultaneous MPCs 
and IMT. Therefore, surgery-based comprehen-
sive therapy was performed.

MPC prognosis is better than that of recurrent 
and metastatic cancers [19]. IMT prognosis is 
generally favorable, and regular follow-up is 
necessary [20]. Therefore, the patient has been 
advised to undergo reexaminations every 3 
months; we will continue to follow-up this 
patient.

To our knowledge, simultaneous double prima-
ry cancers with concomitant IMT are rare. The 
etiology is still unknown; in this case, we be- 
lieve that autoimmune factors are the main 
cause of MPCs with concomitant IMT. Surgery-
based comprehensive therapy is recommend-
ed. The prognosis is favorable and regular fol-
low-up is necessary. More studies are needed 
to clarify whether there is a deeper association 
between MPCs and IMT.
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Figure 4. Pathology after surgery showing an inflammatory myofibroblastic 
tumor (A) in the right upper lobe and an invasive adenocarcinoma (B) in the 
right lower lobe (magnification, × 200) (arrow).

false-positive results are inevi-
table [16]. In this case, postop-
erative histopathology demon-
strated that the mass in the 
right upper lobe, diagnosed 
preoperatively as malignancy 
on PET/CT, was an IMT. 
Therefore, tissue biopsy is 
needed to ensure correct diag-
nosis of MPCs and IMT.

The treatment is different for 
MPCs and metastatic and 
recurrent cancers [17]. Meta- 
static and recurrent cancers 
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