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Abstract
	 Solitary Plasmacytoma (SP) is a rare plasma cell dyscrasia characterized by 
localized plasma cell infiltration. Radiotherapy is recommended as the treatment of 
choice. Epidemiological data is important to evaluate the effectiveness of treatment 
and the progression to Multiple Myeloma (MM). We described the clinical features 
and follow-up of 32 patients with SP treated with radiotherapy as primary treatment 
at our Department of Radiotherapy and we reviewed the literature on prognostic 
factors of progression to MM. Ninety percent of patients (71% complete response 
and 19% partial response) responded to treatment. Fourteen patients progressed to 
MM with a median time of progression of 16, 9 months. With a median follow-up 
of 40 months, the 5 and 10-year estimated Overall Survey (OS) was 62, 6% and 47, 
7% respectively. Predictive factors of progression are still controversial. New factors 
are emerging in the fields of pathology, imagiology and immunology and thus we 
wait longer follow-up to confirm their predictive value. SP is highly radiosensitive 
and radiotherapy combines excellent control rates with minimal toxicity. However, 
it is a heterogeneous disease and approximately half of the patients will progress to 
MM. Identifying the patients more likely to progress would allow us to treat them in 
a different way.
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Introduction

	 Solitary plasmacytoma (SP) is characterized by localized monoclonal plasma cell infiltration without evidence of multiple 
myeloma and represents less than 10% of all plasma cell neoplasms[1-3]. These infiltrates arise either in the bone (Solitary plasma-
cytoma of the Bone- SBP) or in soft tissue (Extra medullary Plasmocytoma- EMP). Radiotherapy, alone or combined with surgery, 
is recommended as the treatment of choice for SP achieving excellent local control rates and high overall survival rates[4-8]. How-
ever, around 40% -50% of the patients will relapse and or progress to multiple myeloma (MM) with different rates for SBP and 
EMP[1,6,9,10]. The predictors of progression to MM are not consensual throughout the literature challenging the identification of those 
patients more likely to progress. Our Department of Radiotherapy has always played a central role in treating adults and children 
with cancer in Portugal. Except for single case reports, epidemiological data on SP have not been reported before in Portugal and 
it urges to characterize the patient population, to evaluate the effectiveness of radiation therapy and the risk of progression to MM 
and to improve the follow-up care of the patients. For this reason, the authors conducted a retrospective study to describe clinical 
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features, the outcome and follow-up of a cohort of patients with 
SP treated at our institution. Additionally, we reviewed the liter-
ature and discussed known and recent risk factors of progression 
to MM.

Material and Methods

	 The Institutional Ethical Committee at the Portuguese 
Institute of Oncology - Porto reviewed and approved this study 
(reference number CES 209/2014). Thirty-two adult (> 18 years 
old) patients with De novo SP were treated consecutively at the 
Radiotherapy Department of our institution between January 
1995 and December 2013. Patients treated for relapsed plasmo-
cytoma were excluded. SP was defined based on the presence of 
the following criteria: 1) biopsy proven plasma cell tumor involv-
ing a single extramedullary or medullary site; 2) bone marrow 
aspirate or biopsy showing < 10% plasma cells; 3) no additional 
pathologic lesions in the skeletal diagnostic workup; 4) absence 
of MM-related anemia, hypercalcemia and renal disease; 5) low 
concentration of serum and urine monoclonal protein. Medical 
records were reviewed retrospectively for demographic details, 
tumor description, treatment plan, outcome and follow-up. Ra-
diation doses of 15 to 46 Gy in 3-23 fractions were delivered 
with 2-5 Gy fractions. Radiotherapy-related toxicity greater than 
grade II of National Cancer Institute – Common Terminology 
Criteria Adverse Events v. 4.0 was considered significant. The 
response to treatment was defined as complete, partial, stable or 
progressive according to International Myeloma Working Group 
criteria[11]. After completing their radiation therapy, patients 
were followed at three distinct Hematology Departments in the 
North of Portugal and adjuvant chemotherapy was decided ac-
cording to each center policy. Assistant physicians at each center 
were asked to provide information on follow-up and treatment. 
The cohort was followed until June 30th, 2014. Data processing 
and statistical analysis were performed in Statistical Package 
for Social Sciences v.18. The Kaplan-Meier method was used 
to estimate overall survival and the differences between groups 
were assessed using the log-rank test. Values of p<0, 05 were 
considered statistically significant.

Results

	 The median age at diagnosis of SP was 64, 4 years (30 
to 87 years) and the male-to-female ratio was 1:1,29. Twen-
ty-eight patients (87, 5%) were diagnosed with SBP and verte-
bra was the most common location (n=17). The remaining four 
patients (12, 5%) were diagnosed with EMP. Patients charac-
teristics and anatomic location of SP are shown in table 1 and 
table 2, respectively. All patients received radiation therapy as 
front-line treatment. The median dose was 40 Gy (15 to 46 Gy). 
Twelve patients were also treated with surgery for either diag-
nosis or symptomatic control - decompressive laminectomy and 
spine fusion. Data about drugs protocol was obtained in four 
of six patients that received adjuvant chemotherapy: Vincristine, 
Melphalan, Cyclophosphamide and Prednisone (VMCP), Mel-
phalan and Prednisone (MP), Thalidomide and Dexametasone 
(TD) and Bortezomib and Dexametasone (VD). The main in-
dication for adjuvant chemotherapy was SP size ≥ 50 mm. The 
patient with EMP located at maxillary sinus developed mucosi-
tis grade III. Ninety percent of patients responded to treatment 

(71% complete response and 19% partial response). Nineteen 
patients relapsed: 14 patients (43, 5%) progressed to MM and 
the remaining five had relapse of SP. The median time to pro-
gression was 16, 9 months (9, 6 to 65, 3 months). All patients 
that progressed to MM had been diagnosed with SBP and ver-
tebral location was significantly associated with higher risk of 
progression comparing to non-vertebra location (75% vs 16, 7%, 
p=0, 02). After a median follow-up of 40 months (0, 5 - 189, 
1, 12) patients (34, 4%) had died. Main causes of death were 
infectious disease (n=3) and disease progression (n= 5). Among 
the patients treated with adjuvant chemotherapy, one progressed 
to MM and two were alive at the end of the study. Overall, the 
5 and 10-year estimated overall survival was 62, 6% and 47, 
7% respectively (figure 1). Patients that progressed to MM had 
shorter 10- year estimated OS comparing to patients that did not 
progressed (70, 8% vs 25, 5%), although this difference was not 
statistically significant (p=0, 096) (figure 2). 

Table 1: Characteristics of 32 patients with solitary plasmacytoma
Age median 64,4 (30-87)
Sex 

    Male (%) 18 56,3
Tumor   size (%)

    < 50mm 25 78,9
    ≥ 50mm 7 21,9

   Microscopic 22 68,7
LDH (%)
   Normal 18 75

   High 6 25
   NA 8

Β2microglobulin(%)       
   Normal 16 80

   High 4 20
   NA 12

Albumin (%)
   Normal 18 78,3

   Low 5 21,7
   NA 9

Treatment (%)
   RT only 14 43,8

   RT + Surgery 12 37,5
   RT + CT 6 18,8

RT dose (%)
  < 40 Gy 10 31,3
  ≥ 40 Gy 22 68,8

Abbreviations: CT - chemotherapy; LDH - lactate dehydrogenase; NA 
- not available; RT - radiation therapy.
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Table 2: Anatomic location of extramedullary and bone plasmacyyto-
mas

SBP 28 EMP 4
Vertebra 17 Nasopharynx 3

Iliac 4 Paranasal sinus 1
Upper limb 2
Lower limb 2

Thorax gride + sternum 3

Skull 1
		
Abbreviations: EMP - extramedullary plasmacytoma; SBP - solitary 
bone plasmacytoma.

Figure 1: Overall survival in 32 patients with solitary plasmacytoma.

Figure 2: Overall survival in 32 patients with solitary plasmacytoma 
that progressed vs not progressed to multiple myeloma.

Discussion

	 SP are rare tumors of plasma cell origin classified as 
SBP or EMP according to its location. According to a United 
States population-based study, SP is 16 times less frequent than 
MM[3]. A full work-up at diagnosis is mandatory to exclude sys-
temic multiple myeloma and the following investigations should 
be performed in all patients: complete blood count, biochemical 
screen, serum and urine electrophoresis and immunofixation, 
bone marrow aspirate and trephine biopsy and complete skeletal 
survey[12,13]. Although being a typical disease of the elderly, there 

are some case reports regarding pediatric patients[14-16]. In this 
study, we present the largest Portuguese cohort of consecutive 
patients with SP treated with radiation therapy and followed for 
a median time of 40 months ((0,5 – 189,1), 12 patients (34,4%) 
had died., 1 months). SBP was diagnosed in 87, 5% of the pa-
tients and the majority of these tumors arose in axial skeleton 
especially the vertebra. EMP was less common (12, 5%) and 
arose predominantly in the head and neck. 
	 Radiotherapy is recommended as the treatment of 
choice for SP but the optimal radiation dose has not been yet 
established. Even though a dose of 40-50 Gy in 4-5 weeks is 
generally recommended, in clinical practice, some patients don´t 
tolerate such high doses[1,12]. Furthermore, some studies reported 
no dose-relationship in radiation therapy for plasmacytoma[1,6,17]. 
In our study, 31, 3% of the patients received less than the recom-
mended dose. However, the median radiation dose was 40 Gy 
and lower dose did not associated with higher risk of progression 
(p=0, 096). Ninety percent of the patients responded to treat-
ment confirming that SP is a highly radiosensitive disease and 
that excellent control rates can be achieved with radiation thera-
py. Some patients need surgery for pain control, decompressive 
laminectomy, spine fusion or fixation of a long bone[7,12]. Adju-
vant chemotherapy may be considered in other patients but it 
does not inhibit progression of SP to MM nor offer any survival 
benefit[6,18]. The role of novel agents (bortezomib, thalidomide 
and lenalidomide) was recently evaluated by the Greek myelo-
ma study group. This study showed that patients treated with 
chemotherapy or novel agents-based regimens lived shorter and 
had more toxicity than patients that received radiotherapy only. 
The authors consider both chemotherapy and novel-agents based 
therapy as “overtreatment”[4]. Overall, our patients with SP pre-
sented prolonged OS. Patients that progressed to MM showed 
a tendency for shorter 10-year estimated OS comparing to pa-
tients that did not progressed. We could not show any significant 
difference between the two groups partially because of limited 
sample size and or short follow-up.
	 More than 40% of patients progress to MM with a me-
dian time of 2 to 4 years. It is important to identify high risk 
patients because progression to MM is the most important pre-
dictive factor for overall survival in patients with SP. However, 
factors that influence the risk and frequency of progression to 
MM (age, tumor size, radiation dose, M-protein levels, post-ra-
diotherapy persistent of M-protein) are reported inconsistently 
in the literature (table 3). Unfortunately, the small size of our 
population precluded the analysis of such risk factors. Many 
studies have reported older age as an independent prognostic 
factor of progression to MM[5,10]. However, other studies have 
not confirmed such relation and, in MD Anderson Cancer In-
stitute, younger patients showed a higher risk of progression[9]. 
Positive serum M-protein by immunofixation is observed in 30 
to 70% of patients with SP. It is still unclear whether secretory 
or unsecretory SP associated with improved outcomes[9,19]. Many 
patients maintain abnormal levels of M-protein after radiation 
therapy and some authors regard post-treatment persistence of 
myeloma protein as an adverse prognostic factor[7,20]. Howev-
er, that was based mainly in single-center studies and a national 
multicenter study did not confirm its predictive value[4]. The lit-
erature also contains conflicts on the predictive impact of lesion 
size on the progression to MM[5,21].
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	 New predictive factors have been proposed and new in-
vestigations have been suggested. Kumar et al showed that high-
grade angiogenesis associated with higher risk of progression 
to MM and shorter progression-free survival[22]. Immunoparesis 
has been reported in 25 to 87% of patients diagnosed with SP[4]. 
Even though its pathogenesis in MM remains unclear, it was the 
most powerful predictor of progression to MM in a cohort of 
97 patients followed for a median of five years[4]. Patients with 
an abnormal serum free light chain ratio at diagnosis showed a 
higher risk of progression to MM and a possible prognostic role 
of monoclonal light chains was proposed. A model risk incor-
porating an abnormal serum free light chain ratio and the per-
sistence of detectable M-protein was created and patients having 
both risk factors showed a risk of progression at 5 years of 62% 
compared to 13% of patients with no risk factors[23]. Novel im-
aging techniques such as Magnetic Resonance Imaging (MRI) 
and Positron Emission Tomography With Computed Tomogra-
phy (PET-TC) have been suggested in the work-up of MM and 
related diseases[24,25]. More recently two independent groups 
showed that Multiparameter Flow Cytometry (MFC) could de-
fine high-risk patients. Although using different methodology in 
flow citometry, the results were similar: approximately 70% of 
the patients with SBP and positive flow citometry progressed to 
MM with a median time of 26 months comparing to 6-12, 5% 
of the patients without occult bone marrow disease[26,27]. Despite 
being potentially valuable in the management of SBP patients, 
MFC may be less informative in EMP. 

Conclusion

	 As a conclusion, SP is a heterogeneous disease and ra-
diation therapy combines excellent local control rates with mini-
mal toxicity. However, progression to MM remains an important 
problem and classical risk factors have not helped us tackle it. 
New factors are emerging and we await larger series with longer 
follow-up to confirm their predictive value. Until then, all pa-
tients with SP should be followed-up closely and treated equally.
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