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ABSTRACT
The presence of multiple primary malignant tumors (MPMTs) in a single individual is unusual. 
Depending on when the tumors are diagnosed, they can be classified as synchronous or 
metachronous. In the literature, metachronous tumors are more frequently described 
than synchronous ones. The vast majority of synchronous tumor cases involve two primary 
tumors, usually located in the same anatomic location, such as the prostate and bladder; 
or esophagus and stomach – organs that have been subject to field cancerization. A triple 
synchronous tumor arising in different anatomical locations is extremely rare. We present 
a unique case of a middle-aged man with synchronous lung, esophageal, and renal cancers.
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Introduction
Multiple primary malignant tumors (MPMTs) present unique 
diagnostic and treatment challenges to clinicians. Multiple 
primary malignant tumors (MPMTs) were first described by 
Billroth in 1889 [1]. A half-century later, Warren and Gates 
proposed the criteria for identifying multiple primary malignant 
tumors. The authors recommended meeting the following 
criteria for diagnosing MPMTs: tumors should have a definite 
malignant picture; tumors should be histologically distinct; and 
metastasis should be excluded [2]. Differentiating between 
synchronous and metachronous tumors can be confusing 
due to the different definitions used. A tumor is considered 
an index if no prior record of a malignant tumor exists. In the 
Surveillance Epidemiology End Results database, multiple 
tumors are considered synchronous if they are histologically 
distinct, arise at different anatomical sites, and are diagnosed 
within two months of each other [3]. The International 
Association of Cancer Registries and the International Agency 
for Research on Cancer recommend a 6-month cut-off time [3]. 
Both groups suggested using different anatomic sites to prevent 
the misclassification of multifocal and metacentric tumors in 
the same organ as multiple primary tumors.

Over the past few years, there has been a steady increase in 
synchronous malignancies reported in the literature, with 
approximately 1.7% of newly diagnosed malignancies having at 

least a second primary malignancy [4]. Based on the available 
data, the incidence of triple synchronous tumors/malignancies 
is estimated to be close to 0.5%, and that of the quadruple is 
only 0.3% [5]. Clinical underreporting, inadequate diagnostic 
workup, especially in resource-limited third-world countries, 
and different definitions may explain the paucity of literature on 
MPMTs. Our literature review found only 76 documented cases 
of triple synchronous MPMTs, most of which were reported 
recently. A patient with triple synchronous MPMTs of the lung, 
esophagus, and kidney has never been described before to the 
best of our knowledge.

Case Description
In August 2021, a 61-year-old male smoker with a history of 
45 pack-years presented to his primary healthcare provider 
with "suprasternal notch" pain. His past medical history was 
not significant. There was no history of cancer in his family. He 
previously worked for an insulation company that may have 
exposed him to asbestos. He reported having a dry cough and 
losing 10 pounds over 3-6 months when he saw his healthcare 
provider. Besides his presenting symptoms, a review of his 
other systems revealed nothing noteworthy. As a result of his 
significant smoking history, his provider ordered a low-dose 
chest CT, which revealed two 1.6 cm and 1.2 cm spiculated 
nodules in the right upper lobe and an enlarged station 4R lymph 
node. The CT/PET revealed increased uptake in the pulmonary 
nodules, station 4R lymph node, and the gastroesophageal 
junction [Figures 1 A-C]. A contrast-enhanced CT scan of the 
abdomen and pelvis revealed a 3.7 cm mass in the right kidney 
[Figure 1 D]. A biopsy of the station 4R lymph node revealed 
large columnar cells with gland formation with positive stains 



2

Bannon M, Marak C, Bastible ST, et al.

Am J Med Clin Sci • 2023 • Vol 8 • Issue 4

for TTF-1 and Napsin A consistent with adenocarcinoma of the 
lung [Figure 2]. An upper gastrointestinal endoscopy revealed an 
esophageal mass encompassing half its diameter and extending 
approximately 5 cm in the lower esophagus; biopsy revealed 
invasive moderately differentiated esophageal adenocarcinoma 
with intestinal metaplasia consistent with Barrett's esophagitis 
[Figure 3]. A surgical oncologist offered him surgery for the renal 
mass, which he declined. However, he agreed to undergo a 
percutaneous kidney biopsy, which revealed clear cell neoplasm 
with positive stains for pan-cytokeratin and PAX8 consistent 
with clear cell renal cell carcinoma [Figure 4]. After evaluations 
by the medical and radiation oncologists, his lung cancer was 
staged as T3N2M0, and he was started on concurrent platinum-
based chemoradiotherapy in October 2021. He was then 
placed on durvalumab for maintenance. His esophageal cancer 
was staged T2N0M0, and radiation treatment was started 
simultaneously with the treatment for lung cancer. His most 
recent office visit was in December 2022; he was doing well 
with no significant cancer-specific symptoms. He was offered 
surgery again for renal cell carcinoma, but he refused.

Discussion
Approximately 1.7% of patients with newly diagnosed cancer 
will eventually be diagnosed with more primary tumors 
[6]. Metachronous tumors are 2.7 times more common 
than synchronous [6,7]. While two synchronous tumors 
are uncommon, having a third synchronous malignancy is 
considered rare [8]. Since the data on multiple primary tumors 
has only increased recently, it is hard to say whether this is 
due to increased exposure to unknown carcinogens, increased 
awareness of the disease entity, technological advances that 
have improved diagnostic and staging workups, improved 
treatment of cancer patients, improved survival rates, or better 
monitoring.

Males are more likely than females to develop multiple primary 
malignant tumors, with a ratio of 2.3 to 1. Generally, patients 
with MPMTs are older than 50, on average around 62 years 
old [8]. The commonest histologic types for the first, second 
and third cancers are adenocarcinomas followed by squamous 
cell carcinomas [8]. The commonest site of involvement is 
the gastrointestinal tract followed by lungs, head and neck, 
urogenital system and breasts [8]. Considering MPMTs in 
older men with newly diagnosed cancer with multiple organ 
involvement is important. Patients with MPMTs usually present 
with nonspecific symptoms without specific signs or symptoms 
indicating cancer in a particular organ system; for instance, 
coughing and hemoptysis with lung cancer and gastrointestinal 
bleeding or bowel obstruction with colon cancer. Many 
synchronous tumors are discovered accidently during surgery or 
on the radiographic staging of the index cancer, as in our case.

Interestingly, the occurrence of MPMTs varies by region. In 
developed countries like the US, MPMTs are typically found 
in the digestive system, particularly the colon. Other countries 
have different tumor localizations, with higher incidences 
of breast, nasopharyngeal, gastric, and esophageal cancers 
in China, skin cancers in Turkey, and gastric and colorectal 
cancers in Japan [9]. Genetics and environmental factors like 

diet and occupational exposure may be responsible for these 
differences. It has been shown that some cancers tend to occur 
more frequently in the presence of others [9]. For example, 
older women with breast or melanoma are more likely to suffer 
from head, neck, or bladder cancers; and patients with head and 
neck cancers are more likely to develop lung and esophageal 
cancers [9,12]. Whether this results from exposure to common 
carcinogens, genetic abnormalities, improved diagnostic 
abilities, and treatment options or from providing older people 
with better access to healthcare remains to be determined. 

Metachronous tumors usually have identifiable risk factors. 
Most patients have prior chemo, radiation, or both treatment 
history and generally live longer with more effective treatment. 
However, the risks for synchronous tumors are much less 
understood except for independent risk factors for each 
cancer, like smoking in our case. Despite theories like "field 
cancerization" or genetic or embryological abnormalities (BRCA, 
TP53, CHEK 1, and CCND1 mutations), no direct associations 
have been identified to link the development of synchronous 
primary tumors [8-11]. Our patient did not have a personal or 
family history of cancer or genetic abnormalities; smoking was 
the only identifiable risk factor for all three cancers.

For clinicians, managing patients with MPMTs can be very 
challenging. There are no well-defined treatment algorithms for 
managing multiple tumors due to a lack of controlled studies. A 
multidisciplinary approach is suggested to address each tumor 
separately [8]. As in our case, simultaneous treatment of all 
primary tumors may be an option but would increase adverse 
effects and complications. Eventually, the prognosis will depend 
on the tumor's histology and stage, with the worst one resulting 
in the worse outcome [9-11].

Our patient had multiple primary malignancies involving the 
lung, esophagus, and kidney. Our literature search identified 
only twenty-seven reported cases of triple synchronous 
malignancies with malignancy involving either the kidneys, 
esophagus, or lungs (Table 1). Only three of those twenty-seven 
cases (11%) had two of the three malignancies our patient had, 
and none of the reported cases had all three (lung, esophageal, 
and kidney).

Conclusion
Synchronous tumors are rare and pose diagnostic and 
treatment challenges. It is important to consider synchronous 
tumors in cancer patients with multiple organ involvement 
instead of assuming that the disease is caused by metastasis 
since a tumor's prognosis depends on its stage. Most patients 
with MPMTs present with nonspecific symptoms; in our 
patient, besides the chronic cough and weight loss, he had no 
cancer-specific symptoms. We could not identify which of the 
three cancers was the index cancer because he presented with 
three cancers simultaneously. Smoking was the only identified 
risk factor for all three cancers. This case report is intended 
to raise awareness of synchronous tumors in cancer patients 
with multiple organ involvement and contribute to the growing 
literature on triple synchronous tumors.
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Figure 1: (A) CT showing a right upper lobe pulmonary nodule (B) CT PET showing an avid nodule and a station 4R lymph node (C) CT PET showing 
an increased uptake at gastroesophageal junction (D) CT showing mass in the right kidney.

Figure 2: (A) Lymph node biopsy showing adenocarcinoma (B) IHC with positive staining for TTF1 and Napsin A.

Figure 3: (A) EGD revealing an esophageal mass (B) H&E showing an esophageal adenocarcinoma.

Figure 4: (A) Clear Cell RCC (B) IHC PAX * (C) IHC Ae1-AE3 (D) IHC CK7 (E) IHC CK 20.
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