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Abstract
BACKGROUND 
Multiple primary malignant tumors (MPMTs) are rare type of cancer, especially 
when solid tumors are the first and lymphoma is the second primary malignancy. 
We report a patient with heterochronous MPMTs consisting of prostate cancer 
and rectal diffuse large B-cell lymphoma (DLBCL).

CASE SUMMARY 
We report a 77-year-old male patient diagnosed with prostate cancer who was 
treated with radiation therapy and one year of endocrine therapy with bicaluta-
mide (50 mg per day) and an extended-release implant of goserelin (1/28 d). 
Seven years later, rectal DLBCL with lung metastases was found.

CONCLUSION 
Although rare, the possibility of prostate cancer combined with a double primary 
cancer of DLBCL can provide a deeper understanding.

Key Words: Multiple primary malignant tumors; Radiation therapy; Diffuse large B-cell 
lymphoma; Prostate cancer; Non-Hodgkin lymphoma; Case report

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We report the case of a 77-year-old male patient diagnosed with prostate 
cancer presenting with dysuria with hematuria. He received radiation therapy and 1 year 
of endocrine therapy with an efficacy evaluation of partial response. 7 years later, he 
was diagnosed with diffuse large B-cell lymphoma of the rectum with lung metastases 
presenting with lower abdominal pain and constipation, and was treated with 2 cycles of 
chemotherapy on the CHOP regimen with an efficacy evaluation of remission. He was 
not treated again for personal reasons and unfortunately, the patient died 1 year later.
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INTRODUCTION
Multiple primary malignant tumors (MPMTs) are defined as two or more histologically distinct malignancies in one 
individual[1]. According to the time interval of diagnosis, it is divided into simultaneous and heterochronic MPMTs. 
Simultaneous MPMTs are diagnosed within 6 months of the primary cancer, and heterochronous MPMTs are defined as 
the detection of another malignancy more than 6 months after the diagnosis of the first one[2].

Symptoms of heterochronic MPMTs are similar to those of a single malignant tumor, but the prognosis is worse. 
MPMTs are diagnosed based on pathological, histological, and immunohistochemical examinations, and there are no 
standardized treatment guidelines. Treatment plan is mainly based on the patient's pathological staging, clinical staging, 
and tolerance. Finally, a radical or palliative treatment plan will be chosen. Treatment methods include surgery and 
systemic therapy, including chemotherapy, endocrine therapy, immunotherapy, targeted therapy, and so on. Adverse 
drug reactions, overlap between the effects of drugs, and the accumulation of drug toxicity should be considered.

Here, we report a 77-year-old male patient diagnosed with prostate cancer who was treated with radiation therapy and 
one year of endocrine therapy. Seven years later, rectal diffuse large B-cell lymphoma (DLBCL) with lung metastases was 
detected.

CASE PRESENTATION
Chief complaints
A 77-year-old man who was treated in another hospital due to dysuria, hematuria, and bloating was transferred to Hebei 
General Hospital as his symptoms did not improve despite treatment.

History of past illness
Two weeks before admission, the patient developed intermittent dysuria and hematuria. For six months, he had 
abdominal distension and constipation without significant weight loss, fever, and night sweats. Due to persistent 
symptoms, the patient was referred to our hospital for further treatment.

Personal and family history
He had a history of prostate cancer diagnosed 7 years before his visit. Pathology of puncture biopsy confirmed vesicular 
adenocarcinoma with a Gleason score of 8. Immunohistochemical staining showed the following results: Prostate-specific 
antigen (PSA) (++++), P504s (++), 34βE12 (-), P63 (-), androgen receptor (++++), and Ki-67 positive rate of about 5%. 
Radiotherapy combined with endocrine therapy was given. Gross tumor volume (GTV): Visible tumor in the prostate, 
CTV: Pelvic lymphatic drainage area. Prescribed dose: 100 % GTV: 6400 cGy, 98% CTV: 5800 cGy. Endocrine therapy 
regimen included bicalutamide (50 mg per day) and goserelin extended-release implant (1/28 d). Efficacy was assessed as 
a partial response at the end of radiotherapy. Endocrine therapy was performed for 1 year. Then, it was discontinued for 
personal reasons. There was no specific family history.

Physical examination
Physical examination on admission showed coarse breath sounds, rales, scattered dry rales at the base of both lungs and 
pressure pain in the right epigastric region without rebound and muscle tension. In anal palpation, we also found 
pressure pain in the front of the anus and irregular swelling with brittle texture. The finger sleeve was stained with blood.

Laboratory examinations
After admission, serum total protein was 66.2 g/L (normal range: 65-85 g/L) and serum albumin was 38.3 g/L (normal 
range: 40-55 g/L). Total PSA was 0.835 ng/mL (normal range: < 4.4 ng/mL). Lactate dehydrogenase was 426.2 (normal 
range: 109-245 U/L). Coagulation was normal except for mildly elevated D-dimer level (0.94 mg/L, normal range < 0.55 
mg/L). Urine analysis showed 3+ occult blood. Screening for human immunodeficiency virus, syphilis, and hepatitis B 
were negative.

Imaging examinations
Computed tomography (CT) scan showed marked thickening of the rectal wall and a space-occupying lesion in the apical 
posterior segment of the upper lobe of the left lung (Figure 1). Colonoscopy showed narrowing of the rectal lumen from 
the dentate line to 5 cm above the dentate line, with congestive and swollen infiltrative changes in the mucosa, irregular 
surface structure, and brittle texture.

https://www.wjgnet.com/2307-8960/full/v12/i7/1333.htm
https://dx.doi.org/10.12998/wjcc.v12.i7.1333
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Figure 1 Computed tomography images. A: Occupational lesion of the posterior segment of the upper lobe of the left lung; B: Prostate enlarged, surface not 
smooth and indistinctly demarcated from bladder on the anterior surface; wall of rectum markedly thickened.

FINAL DIAGNOSIS
Pathological assessment of rectal biopsy revealed extruded damaged heterogeneous cells in the mucosal mesenchyme. 
Immunohistochemical staining revealed CD3 (-), CD20 (+), CD21 (-), CD (10-), Bcl-2 (+), Bcl-6 (+), MUM1 (+), c-MYC 
(20%+), CD5 (-), Cyclin D1 (-), EBNA2 (-), P504s (-), PSA (-), CKpan (-), vimentin (-), CgA (-), CD56 (-), Syn (-), and Ki-67 
(90%+) (Figure 2). Miscellaneous in situ component (rectal biopsy) showed EBER (-). Combined with immunohisto-
chemical staining, the diagnosis was confirmed to be diffuse large B-cell lymphoma. CT-guided puncture biopsy of the 
left lung mass suggested Non-Hodgkin's lymphoma (NHL). Immunohistochemical staining of the lung tissue revealed 
CD3 (-), CD20 (+), CD21 (-), Bcl-2 (+), Bcl-6 (+), CD10 (-), MUM1 (+), c-MYC (40%+), and Ki-67 (approximately 90%+) 
(Figure 3). Combined with immunohistochemical staining, the diagnosis was confirmed to be DLBCL.

All three tumors had consistent pathological and immunohistochemical findings. The rectal and pulmonary tumors 
were not considered to be metastases of prostate cancer. Thus, the diagnosis of MPMTs of prostate cancer and rectal 
DLBCL with lung metastases was confirmed.

TREATMENT
After 2 cycles of chemotherapy with the CHOP regimen, a partial response was obtained (Figure 4).

OUTCOME AND FOLLOW-UP
Subsequently, the patient discontinued treatment due to personal reasons. Unfortunately, the patient died after 1 year.

DISCUSSION
Prostate cancer is a malignancy of men and significantly increases mortality rates globally. In 2020, GLOBOCAN reported 
approximately 1.41 million new cases of prostate cancer, resulting in nearly 380000 deaths worldwide, with higher 
prevalence in developed countries[3]. Late diagnosis of prostate cancer and treatment failure are the main factors leading 
to the increased mortality rate of prostate cancer[4]. Genetic susceptibility, ethnicity, age, obesity, and other environ-
mental factors are risk factors for prostate cancer. Prostate cancer is diagnosed based on digital rectal examination, 
prostate-specific antigen analysis, and prostate biopsies.

NHL is a hematologic malignancy originating from lymphoid tissue. The pathogenesis of NHL is unclear and may be 
related to hepatitis B, human immunodeficiency virus, EBV infection, elevated lactate dehydrogenase, or weak immune 
response[5]. DLBCL is the most common subtype of NHL, accounting for nearly 30% of cases[6]. Gene expression 
profiling (GEP) can differentiate between favorable germinal center B-cell (GCB), unfavorable activated B-cell (ABC), and 
intermediate unclassifiable signatures in DLBCL[7]. Because GEP is not routinely available in clinical practice, immuno-
histochemical signatures were developed to capture the distinction between the GCB-like DLBCL subgroup and the ABC-
like DLBCL subgroup[8]. In 2005, Hans et al[9] applied tissue microarray technology for typing, and established the 
typing pattern of IHC by detecting CD10, BCL6, and d MUM1. It classified DLBCL into GCB type and non-GCB type. The 
prognosis of the former was significantly better than that of the latter (P < 0.001). There was 84% consistency between this 
typing method and the gold standard. This case belonged to the non-GCB type, with a relatively poor prognosis. The 
international prognostic index of the patient was 5, indicating a high risk and poor prognosis.
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Figure 2 Rectal biopsy: Heterogeneous cells with extrusion injury are seen in the mucosal interstitium. A: Original magnification: × 100; B: 
Original magnification: × 100.

Figure 3 Lung biopsy: Malignant tumour, consider non-Hodgkin's lymphoma. A: Original magnification: × 40; B: Original magnification: × 100.

Figure 4 Tumor changes after 2 cycles of chemotherapy with the CHOP regimen. A: Changes of chest lesions after chemotherapy; B: Changes of 
rectal lesions after chemotherapy.

MPMTs are rare type of cancer, and despite the increasing incidence, it is rare to have a solid tumor as the first 
malignancy and lymphoma as the second primary malignancy. In addition to the rarity of prostate cancer combined with 
DLBCL, it is also rare for a second primary malignancy to develop after radiotherapy for prostate cancer.

In general, cancer survival is increasing by 3%-5% annually. Therefore, MPMTs are becoming increasingly important 
for cancer diagnosis as survival rates improve[10]. The increase in the incidence of MPMTs can be attributed to the 
increased number of cancer survivors, the long-term side effects of chemotherapy and radiotherapy, and the role of 
genetic, environmental, and endocrine factors[11]. The results of a meta-analysis showed that patients with prostate 
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cancer treated with radiotherapy have an increased risk (OR) of developing rectal cancer compared with patients treated 
with non-radiotherapy measures (OR: 1.45, 95%CI: 1.07-1.97, P = 0.02)[12]. This suggests that radiation therapy may 
increase the risk of a second primary malignancy. In this case report, a patient with prostate cancer developed rectal 
DLBCL with lung metastases after radiation therapy and endocrine therapy. The patient had no risk factors, such as 
genetic and environmental risk factors, and it was hypothesized that radiation therapy and endocrine therapy might have 
increased the risk of MPMTs.

CONCLUSION
Although rare, the possibility of prostate cancer combined with a double primary cancer of DLBCL can provide a deeper 
understanding.
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