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Abstract: Solitary plasmacytoma refers to a neoplastic clonal plasma cell mass. They are divided
based on their origin site; solitary bone plasmacytomas originate from the bones, and extramedullary
plasmacytomas represent extraosseous tumors. These are rare tumors but carry a risk for
transforming to multiple myeloma, thus, optimal management and meticulous follow-up are needed.
The rarity of these tumors is the major difficulty in conducting large trials, and there are still gaps for
optimal management. Newer imaging techniques and increased availability improve the quality of
staging, management decisions and outcomes. Radiation still has a significant role in treatment
algorithms, and adjuvant chemotherapy is gaining more importance; and trials are underway in this
area. Follow-up should contain biochemical tests as the proposed response definition criteria. We
aimed to review the key studies and guidelines in this paper.
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1. Introduction and Epidemiology

Solitary plasmacytomas (SPs), are plasma cell tumors characterized by the localized proliferation
of the malignant cells. They are quite uncommon tumors, representing 5% of all plasma cell
neoplasms. Solitary bone plasmacytomas (SBPs) are more common than extramedullary
plasmacytomas (EMPs) and males are more affected than females. Median age at diagnosis is
between 55-60 [1].

2. Diagnostic Evaluation
2.1. Clinical Features

SP, has variable manifestations dictated by the origin site. SBPs can cause pathological fractures,
radiculopathy due to nerve root compression, and tumor formation by itself or amyloid accumulation
[1]. EMPs have been reported for almost every tissue and the clinicoanatomic spectrum for them is
enormous. Underlying EMP could present with a superior vena cava clot when stemming from
mediastinal structures, a breast lump or gastric outlet obstruction [2,3]. As a result, EMP diagnosis is
often diagnostically challenging, needs detailed evaluation, and multidisciplinary expert
involvement.

2.2. Imaging

Imaging studies are the cornerstone of diagnosis and follow-up. Magnetic resonance imaging
(MRI) and fluorodeoxyglucose positron emission tomography (FDG-PET CT) are the most common
techniques to detect plasmacytomas. Plain radiographs and computed tomography generally serve
as initial studies to address patients’ complaints.

a. Plain radiographs

Plain radiography is easy to obtain and has been used for a very long time [4]. In addition to the
first evaluation of a patient with musculoskeletal complaints, plain radiographs have been used as a
skeletal survey, obtained after myeloma diagnosis to assess lytic bone lesions or concurrent bone
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plasmacytomas. SBP has lytic appearance on radiographs, called soap-bubble appearance [5,11].
There is no surrounding sclerosis and a thin zone separates the tumor from healthy bone, SBPs
frequently replace trabecular bone [6,7]. Sclerotic lesions are not a usual finding and their existence
may be a sign for POEMS syndrome [8]. Giant cell tumor and aneurysmal bone cysts must be
considered when a cyst formation is present [9]. Plain X-ray is not sensitive for EMPs [10].

b. MRI

On MR, SBPs are visualized as a disruption of the marrow signal due to marrow replacement.
On T1-weighted images, signal intensity resembles that of muscle. It shows enhancement with
gadolinium on T2W images [1]. 25% to 60% of SBPs are located in the spine. Some degree of vertebral
collapse may be observed when the spine is involved. The mini-brain appearance characterized by
T1W, T2W hypointense struts is highly specific for bone plasmacytoma, while hemangiomas are the
major differential [11]. Whole-body MRI (WB-MRI) has emerged as a new gold standard imaging for
plasma cell neoplasms, including multiple myeloma [12]. The core Myeloma Response Assesment
and Diagnosis System (MY-RADS) protocol have been published [13] and this system includes a)
sagittal whole spine TIW and fat-suppressed T2W sequences, b) axial whole-body diffusion-
weighted imaging, c) axial whole body TIW Dixon sequences. Sagittal whole spine T1-T2W
sequences are used for the evaluation of spinal anatomy, compression fractures and neural
compromise while diffusion-weighted studies can provide information about the functional status of
the focal or diffuse lesions [13]. MRI is a sensitive tool for determining the risk of progression to
myeloma as Liebross et al. demonstrated significantly higher number of radiograph-silent-evaluated
patients progressed to overt myeloma [14]. International Myeloma Working Group also mandates
the exclusion of additional lesions for the diagnosis of SP [15]. WB-MRI is recommended by National
Comprehensive Cancer Center (NCCN) 2025 guidelines for the evaluation of SBPs [16].

c¢. PETCT

Despite the well-defined role in multiple myeloma, information about PET CT usage for SPs is
scarce [10]. Florine-18-fluorodeoxyglucose PET CT (18-FDG PET CT) is the first choice for assesing
plasma cell neoplasms [17]. Although flourocholine has been tested versus fluorodeoxiglucose in
myeloma patients and yielded superior results [18], FDG probably will keep its role in short and
midterm. Most SPs are FDG-avid lesions [19]. FDG-avidity is best correlated with tumor diameter
[20]. 18-FDG PET-CT is also useful in detecting additional lesions which can upstage SPs to multiple
myeloma. In a prospective trial, 18-FDG-PET CT performed better than bone scintigraphy and CT in
terms of detecting additional lesions [19]. Nanni et al. retrospectively investigated 14 patients to
compare the diagnostic accuracy of 18-FDG-PET CT with conventional (MRI and plain radiography)
imaging. 18-FDG-PET CT study was more successful than MRI, 6 of 14 patients were upstaged to
myeloma, and all cases were SBPs [21].

FDG-avidity of the lesions can also serve as a prognostic marker. Alongi et al. have demonstrated
that a higher post-radiotherapy maximum standardized uptake value (SUVmax) can portend a poor
prognosis. In this trial, 3-year progression-free survival was 28% if the SUVmax level was greater
than 4 [22]. Of note, all patients included this trial were diagnosed with SBP. Albano et al. have
investigated prognostic PET CT findings at diagnosis in a mixed group of SBP and EMP patients [20].
Investigators of this trial used quantitative and semiquantitative measures such as SUVIlbm (SUV
lean body mass), SUVbsa (SUV body surface area), SUVbm (SUV body mass), metabolic tumor
voliime (MTV), and total lesion glycolysis (TLS). This trial concluded that bone plasmacytomas,
SUVIbm >5.2 tumors, and SUVbsa >1.7 tumors progressed to myeloma in a significantly shorter time
[23].

2.3. Laboratory Studies

Initial laboratory studies are not varied among plasma cell neoplasms, essential tests that is
suggested by NCCN v1.2025 guideline are [16]:

- * CBC, differential, and platelet count
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- ¢ Peripheral blood smear

- e Serum BUN/creatinine, electrolytes, liver function tests, albumin, calcium, serum uric acid,
serum LDH, and beta-2 microglobulin

- ¢ Creatinine clearance (calculated or measured directly)

- & Serum quantitative immunoglobulins, serum protein electrophoresis (SPEP), and serum
immunofixation electrophoresis (SIFE)

- ® 24-h urine for total protein, urine protein electrophoresis (UPEP), and urine immunofixation
electrophoresis (UIFE)

- ¢ Serum free light chain (FLC) assay

- Unilateral bone marrow aspirate and biopsy, including immunohistochemistry (IHC) and/or
multiparameter flow cytometry

- * Plasma cell fluorescence in situ hybridization (FISH) panel on bone marrow [del(13), del
(17p13), t(4;14), t(1 [1];14), t(14;16), t(14:20), 1921 gain/1q21 amplification, 1p deletion]

- & NT-proBNP/BNP
Some patients with SPs have small monoclonal protein in their serum, while SBPs are more

secretory than EMPs [23]. 24% to 72% SBP patients are reported as secretory, while 20% of EMPs have

M protein [23]. Abnormal free light chain ratio can be found in nearly half of the SBP cases and is

indicative of larger M-protein [24].
Marrow studies should be done to exclude multiple myeloma [16]. Per IMWG criteria [25]:

= SPs with 10% or more clonal plasma cells in bone marrow are defined as multiple myeloma
= SPs with less than 10% clonal plasma cells in bone marrow are defined as solitary plasmacytoma
with minimal marrow involvement.

3. Treatment and Response Evaluation

a. Radiation Therapy

Optimal approach for SP should include a) durable long-term local control, b) minimizing
morbidity, c) effective pain management. Up to date, radiation therapy (RT) is the standard of care
for SBP and EMP, carries a possibility of cure [26].

Optimal RT dosing yet to be determined for SP. A recent study conducted in the United States
suggested a survival benefit when 40-45 gray (Gy) radiation was given [27]. This large cohort
consisted of 9427 patients, while 73% of them were SBP [28]. Radiation alone and with surgery was
given 58% and 20% of SBP patients, 36% and 27% EMP patients. Combined modality treatment was
associated with improved survival for both types of SPs. This finding calls the question of prior
reports that advocate lower doses. Ozsahin et al. demonstrated no benefit of doses greater than 30
Gy, regardless of the tumor size. Tsang et al. reported that doses greater than 35 Gy did not translate
into a clinical benefit for <5 cm tumors [27-29]. This approach is still endorsed by recent NCCN
guidelines [16]. In 2011, Reed et al. indicated that doses 40 Gy and higher were associated with 94%
local control versus 69% for lower doses [30]. Saba et al. proposed that radiation dose exceeding 50
Gy confers the greatest benefit for overall survival [27]. Some reports indicate that EMPs is better
treated with slightly greater doses of radiation [31,32].

International Lymphoma Radiation Group (ILROG) recommendations are as follows [26]:

a. SBPssmaller than 5 cm; 35 Gy

b. SBPs 5 cm and greater; 40-50 Gy

c. EMPs; doses lower than 40 Gy is not adequate. 40-50 Gy is recommended. Selected low tumor
burden patients are set to receive 40 Gy.

Head and neck EMPs can spread to cervical lymph nodes in 15% of cases [33]. ILROG guidelines
recommend against prophylactic irradiation to cervical nodes for Waldeyer’s ring structure-
originated EMPs [26]. Except for these tumors, ipsilateral uninvolved cervical lymph nodes may be
treated with radiation [26].
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Toxicities would be expected, but generally well-tolerated. Common acute adverse reactions are
mucositis and local erythema. The most common late toxicities are xerostomia and fatigue. Grade 4
toxicity is not expected, while grade 3 toxicity was only 4% in one study [34].

b. Surgery

Surgery alone is not considered a standard therapy according to recent guidelines [10,16].
However, mainly head and neck EMPs can be treated with radical surgery alone with excellent
outcomes. According to a retrospective study from the Surveillance, Epidemiology and End Results
(SEER) database, surgery alone is superior in terms of survival to radiation and combined modality.
The 5-year relative survival for the surgery-only approach was 96.7% in this study. Progression to
MM rate was not reported [35]. Inversely, some researchers are advocating for avoiding radical
surgeries for head and neck EMPs, due to the difficulty of obtaining negative surgical margins and
radiosensitivity of these tumors [23]. Goyal et al. reported that genitourinary and gastrointestinal
EMPs are most commonly treated with surgery alone [36]. In a recent report, it was reported that
radiation-only therapy confers better protection for MM progression than surgery-only [37].

Saba et al. concluded that the median overall survival is 137 months for those treated with
surgery alone, which is longer than radiation alone. The surgery alone approach was used more for
EMPs than the SBPs (23% vs 8%) [27].

While radiation is considered first for SBPs, certain clinical scenarios would warrant a surgical
intervention like spinal tumors with neurological compromise [23]. Also in one report, surgery was
found as a positive prognostic factor for SBPs, mainly located in spine [38].

c¢. Chemotherapy

The role of chemotherapy in SP treatment is a highly controversial issue. Studies that are before
the novel agents and their small sample size contribute to the uncertainty [39]. Ascione et al. recently
performed a retrospective analysis of 77 SBP patients, thirty-two of them treated with chemotherapy.
24 of 32 patients received chemo as adjuvant therapy [39]. The main reason for giving chemo was the
inability to reach a CR and the median time from radiotherapy to chemotherapy was 4.3 months.
Immunomodulatory drugs were the most prescribed therapy (87.5% of patients). 5-year MMES rate
was 62.9% for patients treated with adjuvant chemotherapy and 41.7% for radiotherapy alone. In this
study, chemotherapy-treated patients had more frequently detectable M-protein, thus conferring a
higher-risk patient group [39]. Mignot et al. investigated concomitant radiotherapy with
lenalidomide and dexamethasone. In this analysis, lenalidomide was administered for 21 days in a
28-day cycle, with a total of 4 cycles, and dexamethasone was routinely added at 40 mg per week.
PET-CT examination was performed at month 4 of therapy. MMFES (100% vs 77.1%) and PFS (81.7%
vs 48.4%) rates were significantly higher than radiation alone therapy [40]. Mheidly et al. found no
OS difference between chemo plus radiation and radiation alone, although PFS benefit was
prominent in those younger than 60 years and received combined therapy. These patients” median
PFES was 209 months and 5-year PFS was 89%, while the median PFS was 20 months and 5-year PFS
was 46.5% in the radiation alone arm. In this trial 85% of patients had less than %5 plasma cells on
bone marrow specimens and 85% of patients had detectable serum M-protein. Lenalidomide was not
used for any patient while autologous stem cell transplant and melphalan-based triplet were the most
common modalities, suggesting an important role of melphalan [41]. An older prospective trial also
suggested the benefit of melphalan treatment after radiation for SBPs [42].

4. Follow-Up, Response Assessment and Prognosis

Per NCCN guidelines, response assessment should not be done less than three months after
radiation therapy. Clinicians should be aware that response assessments should not rely solely on
imaging techniques, and the laboratory should be combined with imaging [16]. The European Expert
Panel defined response definitions and these criteria remain unchanged today [10]. Table 1
demonstrates response definitions for SBPs and EMPs [10]. While the Expert Panel favors FDG-PET
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CT over MRI for follow-up imaging for all SPs, NCCN guideline recommends FDG PET-CT for EMPs
primarily [10,16]. Whole-body MRI is the NCCN’s choice for the follow-up of SBPs over PET-CT [16].

Table 1. Response definitions in solitary plasmacytoma.

Response Class Definition

Complete Response (CR) Complete disappearance of all previously observed
abnormalities on radiographic imaging. For patients with a
secretory plasmacytoma, a disappearance of monoclonal
protein from serum and/or urine. For SBP, the initial
radiological abnormalities on MRI or CT should regress or
stabilize during an observation time of at least 12 months to
fulfill the requirements for a CR. For EMP, the disappearance
of soft tissue mass is required for the definition of CR

Very good partial response | A CR with regard to clinical and radiological signs, but with

(VGPR) a positive immunofixation or >90% reduction in serum
monoclonal protein plus urine monoclonal protein level <100
mg/24 h

Partial response (PR) A 250% decrease in serum and/or urine monoclonal protein.

For non-secretory SP, radiological features (MRI/CT) or local
assessment is needed. In EMP patients, a 30% decrease in the
diameter of target lesions should be observed

Stable disease (SD) Insufficient shrinkage to qualify for PR nor sufficient increase
to qualify for PD
Progressive disease (PD) The development of new lesions or an increase of at least 20%

in the size of existing lesions, the apparition of a myeloma
defining event, and finally an increase of >25% from lowest
response value in serum and/or urine monoclonal protein

Prognostic factors determining general survival and progression to myeloma can be assessed at
diagnosis and follow-up. EMPs have a better prognosis than SBPs, while median overall survivals
were reported to be around 89 months for SBPs and 117.3 months for EMPs [43]. Evolving into
multiple myeloma, is a serious consideration when discussing the prognosis of the SPs. SBPs
progresses to multiple myeloma at a rate of 65-84% at 10 years and median progression time is around
2-5 years [44]. Larger lesions, older age, high M-protein levels at diagnosis and persistence of M-
protein after definitive management are the historical prognosis variables for solitary bone
plasmacytomas [14,45,46]. Genetics have a significant role for myeloma progression, as Yadav et al.
proposed [47]. In their retrospective analysis, high-risk cytogenetic abnormalities detected by FISH
in the clonal plasma cells, obtained either directly from the diagnostic tissue sample or from bone
marrow, are associated with a greater tendency to myeloma progression [47]. High risk lesions are
defined as del(17p), t(14;16), t(4;14) and/or +1q (gain or amplification) [47]. Median multiple myeloma
progression time was significantly shorter for patients with high-risk FISH (8 vs 42 months, p<0.001)
[47]. Deletion 17p and +1q abnormalities were the most common FISH abnormalities responsible for
the faster progression [47]. Despite the data suggesting a relationship between high-risk genetics and
myeloma progression, radiotherapy success is not influenced by the genetic features [48]. Fouquet et
al. investigated the prognostic significance of serum free light chain (sFLC) ratio and FDG-PET CT
findings [49]. Multivariate analysis showed that initial abnormal involved FLC and the number of
hypermetabolic lesions on the initial FDG-PET CT were the most common prognostic markers in this
trial, abnormal involved FLC at diagnosis and two and more hypermetabolic lesions on the FDG-PET
conferred to shortest time to myeloma progression, median 21 months [49]. Multiparameter flow
cytometry is also useful for assessing prognosis in solitary plasmacytoma [50]. Paiva et al.
investigated the importance of the multiparameter flow cytometry findings regarding the
progression to myeloma. All patients had less than 5% plasma cells by microscopy in this study.


https://doi.org/10.20944/preprints202504.1781.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 April 2025 d0i:10.20944/preprints202504.1781.v1

6 of 9

Clonal plasma cells were detected in 49% of SBPs and 38% of EMPs. Flow-positive patients at
diagnosis progressed to myeloma more frequently than flow negatives (71% vs 8%, p <0.001). Flow
positivity was described as at least 20 plasma cells detectable by multiparameter flow cytometry at a
sensitivity level of 10-4 in this trial [50].

5. Conclusions

Still, SBP caries many uncertainties mainly about optimal management and is considered a low-
risk disease condition, and radiation therapy is curative for nearly one-half of the patients. Even with
the radiation therapy, patients presenting with at least one of the high-risk markers have a median
time to progression to symptomatic myeloma roughly 1 year, demonstrating that there is an unmet
need of patients who need systemic treatment to prevent further end organ damage. We believe the
rarity of the disease and the reluctance of the physicians have roles in most of the dilemmas. Larger,
well-designed and prospective trials are urgently needed to further clarify the issue.

Conflicts of Interest: The authors declare that there is no conflict of interest.
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