
https://doi.org/10.1177/11795476221150597

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial  
4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without 

further permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Clinical Medicine Insights: Case Reports
Volume 16: 1–6
© The Author(s) 2023
Article reuse guidelines: 
sagepub.com/journals-permissions
DOI: 10.1177/11795476221150597

Introduction
Cancer patients have a 20% higher risk of developing another 
primary cancer than the general population, and the second 
primary cancer has become the leading cause of death among 
patients with prolonged cancer survival.1 Multiple primary 
cancers are defined as 2 or more malignancies that arise 
independently of each other in the same or different organs, 
while excluding metastatic sites of primary malignancies.2 
The incidence of multiple primary cancers ranges from 3% 
to 5%; most of them are double cancers, whereas quadruple 
primary neoplasms are extremely rare with only about 0.3% 
of all malignant tumors.3 Here we reported a rare case that a 
patient has 4 consecutive malignancies in 4 different sites. 
Based on our literature review, there were only 9 such cases 
had been reported so far, as presented in the following 
Table 1.

According to this table, the youngest patient diagnosed with 
4 cancers was 45 years old, and the oldest was 70. The most 
common cancer site is breast with five cases. Other common 
sites are stomach, bladder, colon, and lung. Six of 9 cases were 
from East Asia (China, Korea, Japan). We have not had infor-
mation on survival of those patients since all case reports were 
published when patients were still alive.

Case Presentation
The patient is a 63-year-old female who had no significant 
medical or family history. She was admitted to our hospital in 
Marth 2018 with the diagnosis of right thyroid carcinoma on 
multinodular goiter after ultrasonography suggested a malig-
nant lesion in the right lobe of the thyroid gland, and cytology 
of a fine-needle aspiration specimen revealed a follicular neo-
plasm. Thyroidectomy was then performed. The post-operative 
pathological resulted as pT3N0M0 stage I papillary carcinoma. 
One month after surgery, a regimen of 50mCI dose of I131 was 
administered. After completing this regimen, she was dis-
charged and then followed-up by our Outpatient Department.

In October 2019, during a regular check-up, even though 
she had no symptoms of recurrence or abdominal pain or 
changing in bowel habit, the abdominal ultrasound showed 
uneven thickening in her ascending colon wall. Colonoscopy 
showed an ulcer-like neoplasm in the ascending colon, cover-
ing half of the lumen. The biopsy specimen of the neoplasm 
and abdominal CT-scanner confirmed that she had a second 
cancer which was cT4aN0M0 colon cancer. Therefore, right 
hemicolectomy was performed, and postoperative pathology 
revealed the high-grade adenocarcinoma with serosa, vascular 
and perineural invasion, with 17/17 inflamed lymph nodes, and 
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high microsatellite instability (MSI-H). Postoperative diagno-
sis was pT4aN0M0, stage II colon cancer. Consequently, the 
patient started chemotherapy with XELOX regimen for 4 
cycles. Each cycle lasted 3 weeks and consisted of oral capecit-
abine 1000 mg/m2 twice a day during the first 14 days, com-
bined with IV oxaliplatin 130 mg/m2 on the first day.

In May 2020, right after completing the last cycle, she had 
macroscopic hematuria. Abdominal contrast-enhanced MRI 
and further tests detected the third primary cancer in the left 
renal pelvis (Figure 1). Nephro-ureterectomy was then per-
formed. Her postoperative pathology result was papillary non-
invasive carcinoma at pTaN0M0. After surgery, she was 
discharged and continued to be followed-up.

In April 2022, during a scheduled visit, her abdominal ultra-
sound revealed a lesion in her bladder wall without any reported 
symptoms. An initial diagnostic flexible cystoscopy showed a 
2.5 cm lesion on the right wall of the bladder, without bleeding. 
Abdominal CT-scanner showed a 14 × 17 mm solitary tumor 
on the right wall of the bladder with no evidence of surround-
ing infiltration, neither lymph nodes nor metastases were 
detected. Histology confirmed that it was the grade 1 
urothelial carcinoma of bladder. Transurethral resection of 
the bladder tumor was performed soon after. The postopera-
tive diagnosis was pG1TaN0M0 bladder cancer. Five days after 
surgery, she was discharged and has been being followed-up 
since then. At the time being (December 2022), her overall 
status is stable; clinical examination and imaging tests showed 
no signs or symptoms of recurrence or metastases. Figure 2 
below is the timeline of her disease progression illustrating 
when her 4 primary cancers were detected. The histopathologi-
cal images of 4 sites were presented in the Figures 3 to 6.

Discussion
The risk of getting multiple primary cancers is increasing along 
with increasing number of cancer survivors. About one-third of 
cancer survivors over the age of 60 have been diagnosed with 
another primary cancer. As the number of cancer survivors and 
the elderly increases, the occurrence of multiple primary can-
cers is also likely to increase.1,13 In an analysis by Bittorf et al14 
on 50 000 cancer patients over 40 years old, those with more 
than 2 malignancies accounted for 0.1%.

According to Tanjak et al’s study on 109 054 cancer patients 
over the 25-year period (1991-2015), multiple primary cancers 
were found in 1785 patients (1.63%) and more than a half of 
them were female (55.6%).15 In a study conducted by Watanabe 
et  al on 5456 autopsy cancer cases in Japan, there were 285 
cases (5.2%) with 2 cancers and 58 cases (1%) with 3 or more 
cancers. Patients with oropharyngeal cancer, bowel cancer, 
laryngeal cancer, uterine cancer, bladder cancer, and thyroid 
cancer, had a higher probability of suffering from the second 
cancer.16

According to Boice et  al’s study, compared to the general 
population, cancer patients had a 31% (RR = 1.31) increased 
risk of developing a second cancer and a 23% (RR = 1.23) ele-
vated risk of second cancer at a different site from the first; 
Common environmental exposures seemed responsible for the 
intensive appearance of the second cancer, especially those 
related to smoking, drinking, or both.17

Genetic studies conducted over the last decades have led 
to the identification of a number of cancer susceptibility 
genes. Mutations of tumor suppressors and protooncogenes 
were proved to be the cause of syndromic presentation of 
secondary primary cancers.18,19 Bychkovsky et  al’s analysis 

Table 1. List of published articles of cases with 4 primary cancers in 4 different sites.

NO. CASE REPORT YEAR PRIMARY SITES GENDER AGE (Y) COuNTRY GENETIC 
ASSESSMENT

1 Bai et al4 2020 Breast, cervix, fallopian tube, ovary Female 54 China None

2 Kuncman et al5 2016 Breast, cervix, chronic lymphocytic 
leukemia/small lymphocytic 
lymphoma (CLL/SLL), meningioma

Female 55 Poland Negative for p53 
over-expression

3 Jiao et al6 2013 Descending colon, pancreas, renal 
pelvis, small intestine

Male 64 China None

4 Kim et al7 2013 Breast, pancreas, stomach, thyroid Female 70 Korea None.

5 Yhim et al8 2010 Bladder, liver, lung, stomach Male 60 Korea Mutation of TP53

6 Otrock et al9 2005 Bladder, breast, lung, prostate Male 65 uSA Negative for p53 
over-expression

7 Mitsuhashi et al10 2004 Bladder, lung, oral cavity, stomach Male 67 Japan None

8 Abe et al11 1991 Colon, rectum, stomach, ureter Male 45 Japan None.

9 Bjerrum et al12 1984 Breast, colon, rectum, uterus Female 61 Denmark The DNA repair 
function was intact.

 Total 9 cases (4 females, 5 males)
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Figure 1. Renal pelvis cancer (FDG 6.5) on PET-CT.

03/2018
Thyroid cancer

10/2019
 Colon cancer

05/2020
Renal pelvis cancer

04/ 2022
Bladder cancer

Figure 2. Diagram of disease progression.

Figure 3. Histopathological image of thyroid cancer.
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Figure 4. Histopathological image of colon cancer.

Figure 5. Histopathological image of left renal pelvic cancer.
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on 9714 multiple primary cancer patients showed the preva-
lence of germline pathogenic variants increased with the num-
ber of primary cancers (PCs): 13.1% with 2 PCs, 15.9% with 3 
PCs, and 18.0% with ⩾4 PCs (P = .00056).20 In Win et  al’s 
study over an average follow-up duration of 5 years, people 
with mismatch repair had an increased risk of colorectal cancer, 
bladder cancer, and urinary tract cancer.21 Lynch syndrome (LS) 
is also a high-risk factor for multiple primary cancers. Patients 
with LS may have an increased risk of colorectal cancer and 
other malignancies compared to the general population.22 LS is 
caused by germline mutations in the DNA mismatch repair 
(MMR) genes MLH1, MSH2, MSH6, and EPCAM, and 
these MMR proteins can be detected by immunohistochemis-
try, but the final diagnosis of LS should be confirmed by genetic 
testing. Our patient has been confirmed with MSI-H status, 
thus we have recommended her to take genetic tests to detect 
certain mutations and LS, but due to unaffordability, the 
patient refused to do those tests.

In our patient, we could see some risk factors of multiple 
cancers such as her old age and her first primary cancer which 
is thyroid cancer. However, we have not found any relationship 
of her disease with smoking or drinking or family history. We 
also see some similar factors between our patient and published 
cases in the Table 1 such as being female, elderly, from East 
Asia, and having bladder and colon cancer. We speculate that 

this patient’s multiple primary malignancies might be attrib-
uted to individual sensitivity, or her MSI-H status or chemo-
therapy factors that she has absorbed.

Even though developing another primary cancer in a cancer 
survivor is not uncommon now and has the tendency to 
increase, a patient having 4 primary cancers in 4 different sites 
is still extremely rare and should be noticed, further followed 
up and investigated. Cancer patients and survivors need to be 
followed-up regularly with a scheduled medical examination 
program, to early detect not only the disease’s progression or 
recurrence, but also the second cancer (if it exists), in order to 
get timely and suitable treatment. By reporting this rare case of 
4 primary cancers, we hope to share our clinical information 
and experience, thus contribute to improve the quality of diag-
nosis and treatment for cancer patients.
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