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Abstract
BACKGROUND
Plasmacytoma is a rare neoplastic disorder that arises from B-lymphocytes. Solitary bladder plasmacytoma, a type of solitary extramedullary plasmacytoma, is even rarer. Treatments for solitary extramedullary plasmacytoma include surgery, chemotherapy, and radiation. However, there are no clinical trials or guidelines specifying which treatment might represent the gold standard.

CASE SUMMARY
We herein report a case of a 51-year-old woman with solitary bladder plasmacytoma (SBP). There remains no consensus regarding the optimal treatment for SBP. However, we successfully treated her with transurethral resection of bladder tumor followed by postoperative radiotherapy (50 Gy/25 F). The patient remained free of tumor recurrence at a 7-mo follow-up.

CONCLUSION
Radiation is the potential main treatment for SBP. However, surgery is also necessary.
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Core Tip: Solitary bladder plasmacytoma is rare. At present, there is no consensus on the optimal treatment for this disease. Herein, we reviewed past case reports on SBP and suggested radiation as its main treatment based on our results. Furthermore, radiation combined with surgery may be better than radiation alone. In addition, close monitoring is as important as treatment, and monoclonal protein is significant to the prognosis of this disease.




























INTRODUCTION
There are three types of plasmacytomas: Extramedullary plasmacytomas (EMP), solitary plasmacytomas of bone, and multiple myeloma (MM)[1,2]. MM is a common hematological malignancy characterized by the proliferation of clonal plasma cells and the production of monoclonal proteins[3]. Single plasmacytoma and isolated EMP of bone belong to isolated plasmacytoma[1], which refers to localized plasmacytoma occurring in bone (isolated plasmacytoma of bone) or outside bone marrow (single EMP). Less than 5% of plasmacytomas might present as single lesions, whereas extramedullary soft-tissue plasmacytomas are rarer[4]. Most solitary EMP (SEPs)[3] are localized in the head and neck, especially the upper respiratory tract; the second most frequent site is the gastrointestinal tract. Conversely, few rare sites reported include the central nervous system, thyroid, breast, testes, parotid glands, and urinary bladder[5]. Bladder plasmacytoma (BP)[6] is extremely uncommon, with only 22 cases having been reported so far before 2010; 8 had a history of MM, while 5 had lymphadenopathy at presentation, and the most recent one[7] was an asymptomatic solitary bladder plasmacytoma (SBP).
However, solitary plasmacytoma[8,9] can develop into MM, as a more aggressive plasmacytoma associated with shorter progression-free survival and poorer prognosis. Based on the different treatments and prognoses of their malignancies, solitary plasmacytoma should be distinguished from MM.
The diagnostic criteria for isolated plasma cell tumors are: (1) Single extramedullary mass caused by clonal proliferation of plasma cells; (2) Normal morphological examination of bone marrow cells and bone marrow biopsy; (3) Normal skeletal survey including an X-ray examination of the long bones; (4) No anemia, hypercalcemia, or renal failure due to plasma cell disease; and (5) Lack or low levels of monoclonal immunoglobulins in serum or urine. Magnetic resonance imaging) and positron emission tomography-computed tomography (CT) are obviously helpful for determining whether SEP progresses to MM[3].

CASE PRESENTATION
Chief complaints
A 51-year-old woman presented with acute urination pain for 2 wk.

History of present illness
The patient was previously diagnosed with acute urethritis at another institution. After having been unsuccessfully treated, she was transferred to our hospital for further diagnosis and treatment.

History of past illness
The patient had no history of any other illness.

Personal and family history
Normal menstruation in the past, but she is menopausal now. She denied any family history.

Physical examination
No abdominal mass was palpated, no pain was elicited upon pressing the bladder area, and no obvious positive findings were found.

Laboratory examinations
The results such as routine hematological testing, blood sedimentation rate, serum carbohydrate antigen (CA)199, CA125, CA153, alpha-fetoprotein, and carcinoembryonic antigen and so on were normal.

Imaging examinations
A renal color-Doppler ultrasonography detected solid bladder nodules localized at the inner surface of the urinary bladder close to the urethral orifice. Then, the patient was transferred to our hospital for more specialized treatment. We performed contrast-enhanced CT scan of both kidneys and the pelvis. It indicated posterior bladder occupation: A nodule on the posterior surface of the bladder, measuring about 15 mm × 11 mm. The CT attenuation value of plain scan was about 26 Hu, and the enhancement was obvious, showing progressive enhancement of about 80 Hu. Neoplastic lesions were considered, and bladder cancer was not excluded (Figure 1).

FINAL DIAGNOSIS
Solitary bladder plasmacytoma.

TREATMENT
The patient consented to undergo transurethral resection of bladder tumor. Pathological examination of the resected specimen suggested bladder tumor: Diffuse infiltration of tumor cells of the same size in the lamina propria were present, the nucleus was offset, and it looked like plasma cells. Mitosis was rare, and plasmacytoma was highly suspected. Immunohistochemistry results revealed: P63 (-), cytokeratin 20 (-), P53 (-), Ki67 (2%+), GATA binding protein 3 (-), and cytokeratin (-). B-cell lymphoma clonal gene rearrangement test results were: immunoglobulin heavy chain (+) and immunoglobulin light chain (+). Supplemental immunohistochemical results were: CD38 (+), CD138 (+), Kappa (+), and Lambda (-) (Figure 2).
Thereafter, as we recommended, the patient underwent postoperative radiation therapy of 50 Gy/25 F. Further bone marrow examination revealed that the ratio of bone marrow hematopoietic tissue to fat cells was about 4:6 under microscope; three lines of hematopoietic cells could be seen. In addition, the proportion of granulocytes and erythrocytes was also slightly elevated. Erythroblasts were the most identified cells in the erythroid. Myelocytes, metamyelocytes, and mature granulocytes were the most identified cells in the granulocyte series. No obvious abnormalities in the morphology and number of megakaryocytes were observed. No significant increase in the number of plasma cells was seen. Immunohistochemical results were: CD20 (Scattered decimal+), CD3 (Scattered decimal+), CD138 (Scattered+), CD38 (Scattered+), K (few+), L (Scattered+), epithelial membrane antigen (-), multiple myeloma oncogene 1 (-), CD56 (-), and myeloperoxidase (part+).

OUTCOME AND FOLLOW-UP
Postoperative positron emission tomography-CT indicated: (1) Normal changes after resection of the posterior tumor of the bladder; a close follow–up was recommended; (2) The trunk axis bone metabolism was slightly increased diffusely; thus, it was necessary to pay attention to the possibility of developing myeloma, and bone marrow biopsy was recommended; (3) There were multiple slightly enlarged lymph nodes in level II of the bilateral neck space, and the metabolism was slightly increased, suggesting lymph node inflammatory hyperplasia; (4) The soft tissues around the shoulder joints were slightly thickened, and the metabolic symmetry was slightly increased indicating inflammatory changes; and (5) No clear abnormally high metabolic lesions in the rest of the body were detected. Laboratory test results including serum calcium and hemoglobin levels were normal. Levels of serum immunoglobulins: Kappa and lambda and Bence-Jones protein were also normal. After completing postoperative radiotherapy of 50 Gy/25 F, a 7-mo follow-up showed no obvious symptoms.

DISCUSSION
Based on our findings, radiotherapy might be the main treatment of SBP. However, surgery is also necessary. Close collaboration between the hematology department, radiotherapy department, and surgeons is essential to formulate an appropriate treatment plan. Radical radiotherapy is recommended for SBP as the first choice. The tumor irradiation range should be at least 2 cm outside the edge detection of the magnetic resonance imaging view. The dose used was 40 Gy, given in 20 doses. When SEP is > 5 cm, the recommended dose should be 50 Gy, given in 25 divided doses. Evaluation of the response after radiotherapy depends on changes in monoclonal protein levels, progression or elimination of symptoms, and appearance of new lesions on imaging examinations. Patients whose monoclonal protein disappears after treatment indicate a high probability of cure. However, patients whose paraproteins persist after 1 year of treatment will progress to MM. The role of adjuvant chemotherapy has not yet been elucidated. Adding chemotherapy to radiotherapy has advantages in improving local control and preventing or delaying progression to MM. Patients with SBP need to be closely monitored for developing MM and should be followed up every 6 wk for 6 mo[2]. 
Regarding prognosis, patients with systemic diseases have a poor prognosis, and 10% of patients experience local recurrence[7]. However, there is currently a lack of reports on specific long-term follow-up data of bladder plasmacytoma[10].Therefore, we reviewed nine case reports of SBP and summarized them in Table 1.
Most of the cases reviewed were treated with radiotherapy, and some cases underwent adjuvant chemotherapy or surgery. Two of these 9 cases were reported dead. Only 1 case developed MM and died, and there were no signs of recurrence. Therefore, the recurrence rate of SBP is low, and prognosis is significantly better than that of MM. However, SBP is still possible to progress to MM.
SBP is a very rare bladder malignancy. At present, there is still a lack of optimally sufficient treatment and prognostic data on SBP. Treatment of SBP is mainly based on the treatment of SEP. In terms of prognosis, the recurrence rate and survival rate of SBP are still unclear, and it may progress to MM. However, the overall prognosis of SBP is significantly better than that of MM.

CONCLUSION
Radiation is the potential main treatment of SBP. Moreover, radiation combined surgery may be better than radiation alone. In addition, close monitoring and follow-up are as important as treatment, and monoclonal protein is a significant laboratory examination for the prognosis of this disease.
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Figure Legends
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Figure 1 Computed tomography image showing a bladder neoplasm (arrow).
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Figure 2 Pathological immunohistochemical results of bladder mass after resection (hematoxylin-eosin, 400 ×).
 
Table 1 Literature review
	Ref.
	Age
	Sex
	Main symptoms
	Treatment
	Prognosis

	Takahashi et al[8]
	28
	Female
	Hematuria (after renal transplantation)
	ED combined with chemotherapy including vincristine, doxorubicin, and dexamethasone
	Died after 1 yr (developed to MM)

	Cormio et al[9]
	74
	Female
	No urinary symptoms (complicated with liver cirrhosis)
	Transurethral resection of bladder tumor
	No recurrence was found after 4 mo (but died of liver failure)

	Wadhwa et al[10]
	69
	Male
	Hematuria (complicated with bladder urothelial carcinoma)
	Transurethral resection of bladder tumor and radiotherapy
	No recurrence (still following up)

	Mokhtar et al[11]
	95
	Female
	Hematuria
	Radiotherapy
	No supply data

	Yang et al[12]
	47
	Male
	Dysuria, hematuria, low back pain
	Cyclophosphamide and radiotherapy
	No recurrence was found after 13 yr

	Yang et al[12]
	68
	Female
	Hematuria
	Systemic chemotherapy (melphalan)
	No recurrence was found after 1 yr

	Ho et al[13]
	74
	Female
	Dysuria
	Radiotherapy and cystectomy
	No recurrence was found after 4 yr

	Gorfain[14]
	39
	Male
	Hematuria
	Partial cystectomy and radiotherapy
	No recurrence was found after 1 yr

	Miller et al[15]
	61
	Male
	Hematuria
	Radiotherapy
	No recurrence in a short term (still following up)


MM: Multiple myeloma.
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