
© 2013 Guo et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution – Non Commercial (unported, v3.0)  
License. The full terms of the License are available at http://creativecommons.org/licenses/by-nc/3.0/. Non-commercial uses of the work are permitted without any further 

permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on 
how to request permission may be found at: http://www.dovepress.com/permissions.php

OncoTargets and Therapy 2013:6 1659–1666

OncoTargets and Therapy Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
1659

O r i g i n a l  r e s e a r c h

open access to scientific and medical research

Open access Full Text article

http://dx.doi.org/10.2147/OTT.S53248

Prognostic factors associated with solitary 
plasmacytoma

shan-qi guo1,*
le Zhang1,*
Ya-fei Wang1

Bao-cun sun2

lian-yu Zhang2

Jin Zhang3

guowen Wang3

Yi-zhuo Zhang1

1Department of hematology, 
2Department of Pathology, 
3Department of Bone and soft Tissue, 
Tianjin Medical University cancer 
institute and hospital, national 
clinical research center of cancer, 
Key laboratory of cancer Prevention 
and Therapy, Tianjin, People’s republic 
of china

*shan-qi guo and le Zhang 
contributed equally, and they are joint 
first authors

correspondence: Yi-zhuo Zhang 
Department of hematology, Tianjin, 
300060, People’s republic of china 
Tel +86 022 2334 0123 ext 2043 
Fax +86 022 2335 9957 
email yizhuozhang111@163.com

Abstract: Solitary plasmacytoma (SP) is a rare tumor with low incidence. The aim of this 

study was to investigate the clinical features, treatment strategies, and relative prognostic fac-

tors of 66 patients with SP. These patients made up 10.25% of the 644 patients with plasma cell 

dyscrasias treated at the Tianjin Medical University Cancer Institute and Hospital over the past 

12 years. SP always presented with either solitary bone plasmacytoma (SBP) or extramedullary 

plasmacytoma (EMP), as determined by the location of the lesions. SBP occurred most frequently 

in the vertebral column and EMP in the upper respiratory tract. In addition to other factors, 

tumor size, serum M protein level, urinary Bence Jones protein level, and disease progression 

toward multiple myeloma were significantly different between the two groups (P,0.05). Larger 

tumor size ($5 cm) was associated with poor prognosis of local control, multiple myeloma–

free survival, overall survival and progression-free survival for SBP patients. Radiotherapy and 

serum β
2
 microglobulin ,3.5 mg/L were favorable prognostic factors for local control, multiple 

myeloma-free survival, and progression-free survival in patients with EMP.

Keywords: solitary bone plasmacytoma, extramedullary plasmacytoma, clinical characteristics, 

prognosis, radiotherapy

Introduction
Solitary plasmacytoma (SP) is an infrequent form of plasma cell dyscrasia. It involves 

a localized accumulation of neoplastic monoclonal plasma cells and manifests a dis-

tinctive osseous or extraosseous growth pattern.1–3 Solitary bone plasmacytoma (SBP) 

and extramedullary plasmacytoma (EMP) are two clinical subsets of SP reflecting the 

location of the lesion. The clinical course and prognosis of these two entities are quite 

different from each other.

Because of the incidence, natural history, and pattern of progression, most studies 

on this subject have involved relatively small numbers of patients and therefore have 

had a limited ability to make any robust conclusions regarding the effects of prog-

nostic factors in patients with SP. In the current study, the clinical features, treatment 

outcomes, and relative prognostic factors of 66 patients with SBP or EMP treated 

over a 12-year period were analyzed retrospectively at the Tianjin Medical University 

Cancer Institute and Hospital, one of the largest and most authoritative cancer centers 

in the People’s Republic of China. To increase understanding of the clinical features 

and the course of solitary plasmacytoma, a comparison between SBP and EMP was 

made. Factors that may affect the prognosis of SP were also identified. This informa-

tion may facilitate the development of appropriate strategies for clinical diagnosis and 

the treatment of patients with SBP and EMP.
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Patients and methods
Patient selection and diagnostic criteria
Between July 2000 and October 2012, 644 patients were 

diagnosed with pathologically proven plasmacytoma at the 

Tianjin Medical University Cancer Institute and Hospital. The 

current study was performed in strict accordance with local 

ethical guidelines and recommendations of the Declaration 

of Helsinki (Seoul revision, 2008). Among these patients, and 

578 presented with multiple myeloma (MM) at the time of 

diagnosis. Of these, 66 patients (10.25%) were evaluated as 

having SP (including 45 having SBP and 21 having EMP). The 

histological diagnosis was based on the World Health Organiza-

tion classification system for hematologic malignancies.4 The 

recommended SBP diagnosis requires a single area of bone 

damage due to clonal plasma cell hyperplasia; histologically 

normal marrow aspirate and trephine samples; normal skeletal 

survey results; no anemia, hypercalcemia, or renal impair-

ment attributable to plasma cell dyscrasia; little or no serum 

or urinary monoclonal immunoglobulin (level of .20 g/L, 

possibly indicative of MM); and no additional lesions visible 

upon magnetic resonance imaging (MRI) scan of the spine.5−7 

The EMP cases were selected on the basis of the recommended 

diagnostic criteria, including single extramedullary masses of 

clonal plasma cells; histologically normal marrow aspirate and 

trephine samples; normal skeletal survey results, including 

radiology of the long bones; no anemia, hypercalcemia, or renal 

impairment attributable to plasma cell dyscrasia; and little or 

no serum or urinary monoclonal immunoglobulin.7−9

clinical investigation  
and therapeutic evaluation
The clinical assessment and consistent methods used included 

histological and physical examinations, blood cell counts, 

blood urea nitrogen, calcium levels, and creatinine, bone mar-

row biopsy, serum and urine protein immunoelectrophoresis, 

quantitation of serum immunoglobulins, measurement of the 

24-hour Bence Jones protein excretion, and relative radiologi-

cal examinations, such as X-ray, computed tomo graphy (CT), 

magnetic resonance imaging (MRI), and positron emission 

tomography-computed tomography (PET-CT). During and 

after therapy, local control (LC) was assessed regularly through 

repeated skeletal survey and bone marrow examination. M 

protein levels were periodically monitored, as indicated.7

The main therapeutic approaches included radiotherapy, 

surgery, chemotherapy, and comprehensive therapeutic 

strategies. The median dose of radiation in the current study 

was 50 Gy. The chemotherapy regimens mainly included an 

MP regimen, consisting of melphalan (8 mg/m2, day 1−4) 

and prednisone (60 mg/m2, day 1−4); a VBMCP regimen, 

consisting of carmustine (20 mg/m2, day 1), cyclophosph-

amide (400 mg/m2, day 1), vincristine (1.2 mg/m2, day 1), 

melphalan (8 mg/m2, day 1−4), and prednisone (80 mg/m2, 

day 1−7); and VAD, consisting of vincristine (0.4 g/d, day 

1−4), epirubicin (9 mg/m2/d, day 1−4), and dexamethasone 

(40 mg/d, day 1−4, 9−12, and 17−20).

The therapeutic effects were evaluated. The resolution of 

soft tissue mass and the absence of a progression of lytic bone 

lesions were evaluated clinically and radiologically. Normaliza-

tion of previously elevated serum M protein levels served as a 

LC. Local relapse was defined using clinical and radiological 

evidence of local disease progression with a normal skeletal 

survey and fewer than 10% of the normal number of plasma 

cells, as indicated by bone marrow examination. The develop-

ment of multiple lytic lesions or 10% plasma cells in the bone 

marrow, with or without an increase in M protein or the devel-

opment of target organ damage, were considered indicative 

of progression to multiple myeloma (MM). Progression-free 

survival (PFS) was defined as the duration from the date of 

diagnosis until the date of either disease relapse or progressive 

disease after achieving LC, or the development of MM.3

statistical analysis
LC, MM-free survival (MMFS), PFS, and overall survival 

(OS) were calculated from the date of diagnosis to the event 

of interest. Clinical characteristics that impact survival and 

subsequent failure in patients with SBP and EMP were 

compared using the Fisher’s exact test and chi-square (χ2) 

test. The χ2 test was also performed to identify any possible 

correlations among the progression to MM and other para-

meters in patients with SP. Univariate analysis was performed 

to assess the significance of the prognostic factors for LC, 

MMFS, OS, and PFS. All the statistical tests were performed 

using SPSS Statistics 17.0 (SPSS Inc., Chicago, IL, USA) 

software. The tests were two-sided, and a P-value,0.05 was 

considered statistically significant.

Results
The median follow-up time was 48 months (range 

3−144 months). Forty-five patients had SBP and 21 had 

EMP. The median tumor size was 5 cm (range 1.7–21.5 cm), 

and 35 (53%) patients had tumors larger than 5 cm. Samples 

were positive for serum M protein, by immunofixation 

electrophoresis, in 18 patients (27.2%). Among the 45 SBP 

patients, the mean age was 58.51 years (2–83 years), with 

84.4% of patients over the age of 50. The male to female 

ratio was 1.14:1. Out of the total, 28.9% (13/45) of the tumors 
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presented in the vertebral column, 28.9% in the long tubal 

bones, 24.4% (11/45) in the sternum and ribs, 8.9% (4/45) in 

the craniofacial bones, 6.7% (3/45) in the clavicle, and 2.2% 

(1/45) presented in the mandible (Table 1). Serum M protein 

was detected in 16 (35.6%) of the 45 cases. The age at diag-

nosis of the 21 EMP patients ranged from 19 to 83, with a 

mean age of 56.67 years. Men were more inclined to have 

EMP, and there was a male to female ratio of 1.63:1. The 

upper respiratory tract was the most common site of EMP, 

accounting for 38.1% of the cases, followed by soft tissue 

(four cases [19%]), pleura/peritonea (three cases [14.3%]), 

ocular adnexal (two cases [9.5%]), and the tonsils, testes, 

callosum, and mediastinum (one case each) (Table 1). The 

tumor sizes were larger in the SBP group than in the EMP 

group (P=0.019). The proportion of patients with positive 

serum M protein (P=0.027) and urinary Bence Jones protein 

(P=0.035) was higher in the SBP group. The detection of 

progression to MM also showed some discrepancies between 

the two groups. Some 16 (35.6%) patients in the SBP group 

and two (9.5%) patients in the EMP group showed evidence of 

MM (P=0.027) (Table 2). Thirteen SBP patients for whom the 

vertebral column was affected took an MRI test in our hospital 

after diagnosis or for the purpose of monitoring therapeutic 

effect, ten with enhanced MRI and three with routine MRI. 

Three patients had PET-CT. Eleven patients had cytogenetic 

examination, which showed no abnormal results.

Sixty-two out of the 66 patients were evaluable for 

treatment response and outcome (among the remaining four 

patients, one did not receive treatment and the other three 

did not complete follow up after treatment). The treatments 

consisted of local radiotherapy (n=25), surgery (n=14), radio-

therapy plus surgery (n=19), and combined chemotherapy 

Table 1 sites of localization in the patients with bone or extrame-
dullary plasmacytoma

Anatomic site N (%)

solitary plasmacytoma of bone 45
 Vertebral column 13 (28.9)
 long tubal bone 13 (28.9)
 sternum and ribs 11 (24.4)
 craniofacial bone 4 (8.9)
 clavicle 3 (6.7)
 Mandible 1 (2.2)
solitary extramedullary plasmacytoma 21
 Upper respiratory tract 8 (38.1)
 soft tissue 4 (19.05)
 Pleura/peritonea 3 (14.3)
 Ocular adnexal 2 (9.5)
 Other sitesa 4 (19.05)

Note: aTonsil, testis, callosum, mediastinum (one case each).

Table 2 clinical characteristics of patients with solitary 
plasmacytoma

Characteristics Histological types P-valuea

SBP EMP

sex, mean (%) 0.513
 Male 24 (53.3) 13 (61.9)
 Female 21 (46.7) 8 (38.1)
age (years) 0.216
 Median (range) 58.51 (22–83) 56.67 (19–83)

 $50 year mean, n (%) 38 (84.4) 15 (71.4)

Tumor size at  
diagnosis, number (%)

0.019

 ,5 cm 10 (22.2) 11 (53.4)

 $5 cm 29 (64.4) 6 (28.6)

 n/a 6 (13.3) 4 (19)
serum M protein,b mean (%) 0.027
 negative 29 (64.4) 19 (90.5)
 Positive 16 (35.6) 2 (9.5)
Urinary BJP, mean (%) 0.035
 Positive 17 (37.8) 2 (9.5)
 negative 20 (44.4) 16 (76.2)
 n/a 8 (17.8) 3 (14.3)

serum β2 microglobulin,  
mean (%)

0.769

 ,3.5 mg/l 35 (77.8) 17 (81.0)

 $3.5 mg/l 10 (22.2) 4 (19.0)

Progression to MM,  
mean (%)

0.027

 Present 16 (35.6) 2 (9.5)
 absent 29 (64.4) 19 (90.5)

Notes: aPearson’s chi-square test; bthe presence, type, and disappearance of serum 
M protein were determined by immunofixation electrophoresis.
Abbreviations: BJP, Bence Jones protein; eMP, extramedullary plasmacytoma; 
ig, immunoglobulin; lc, light chain; MM, multiple myeloma; n/a, not available; 
sBP, solitary bone plasmacytoma.

(n=7, four received VAD, two received MP, and the remain-

ing one received the VBMCP chemotherapy regimen) for 

the patients who had larger masses or who presented with 

complicated syndromes (Table 3).

For all 66 SP patients, the 5-year LC rate was 73.7% 

(Figure 1A). The EMP group showed high LC rates, 95%, 

which was markedly higher than the 68% seen in the SBP 

cohort; however, this did not constitute a statistically signifi-

cant difference (P=0.176) (Figure 2A). Nevertheless, the SP 

patients treated with radiotherapy showed higher 5-year LC 

rates than did those without radiotherapy (90.8% vs 53%) 

(P=0.163), but this difference too, was not found to be 

statistically significant, due to the small sample size. The 

5-year OS rate was 66.8% (Figure 1B). Among the patients 

with EMP, three patients died during the follow-up period, 

resulting in the 5-year OS rates of 74.2%. One died from 

non-cancer-related causes, and the other two died due to the 

progression to MM. The SBP group had 5-year OS rates of 
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Table 3 Treatment approaches

Treatment approaches SBP EMP Patients, n (%)

rT alone 16 9 25 (37.9%)
rT + cT 4 0 4 (6.1%)
surgery alone 12 2 14 (2.2%)
surgery + rT 9 10 19 (28.8%)

surgery + cT 3 0 3 (4.5%)
cT regimens
 VaD 4 0 4 (6.1%)
 MP 2 0 2 (3.1%)
 VBMcP 1 0 1 (1.5%)
radiation dose
 #40 gy 8 3 11 (16.7%)

 .40 to #50 gy 13 12 25 (37.9%)

 .50 gy 8 4 12 (18.2%)

Notes: The chemotherapy regimens were: VaD, consisting of vincristine + 
epirubicin + dexamethasone; MP, consisting of melphalan + prednisone; and 
VBMcP, consisting of carmustine + cyclophosphamide + vincristine + melphalan + 
prednisone.
Abbreviations: cT, chemotherapy; eMP, extramedullary plasmacytoma; rT, 
radiotherapy; sBP, solitary bone plasmacytoma.
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Figure 1 Kaplan–Meier plots of local control (A), overall survival (B), multiple myeloma–free survival (C), and progression-free survival (D), for all patients.
Abbreviations: lc, local control; MMFs, multiple myeloma–free survival; Os, overall survival; Prs, progression-free survival.

64.9% (P=0.504) (Figure 2B). In patients with SBP, a total of 

14 deaths occurred, eleven from MM and MM-related com-

plications, and three from other causes. The 5-year MMFS 

rate for all patients was 45.6% (Figure 1C). SBP progressed 

more frequently to MM than did EMP (P=0.033) (Figure 2C). 

The median time of progression to MM after diagnosis was 

25 (range 3–114) and 15 (range 2–112) months for EMP and 

SPB, respectively. The 5-year PFS rate for all patients was 

39.1% (Figure 1D). The patients with SBP demonstrated 

worse PFS rates than did the EMP patients (30.0% vs 83.8%); 

however, this difference was not found to be statistically 

significant (P=0.136) (Figure 2D).

Univariate analysis of the patients with SBP revealed 

that a large tumor size ($5 cm) was a significantly adverse 

prognostic factor affecting LC, MMFS, OS, and PFS. 

 Additionally, positive serum M protein had an adverse effect 

on LC (P=0.015), MMFS (P=0.005), and OS (P=0.001). 
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Figure 2 Kaplan–Meier plots of local control (A), overall survival (B), multiple myeloma–free survival (C), and progression-free survival (D), according to the disease 
subsets.
Abbreviations: eMP, extramedullary plasmacytoma; sBP, solitary bone plasmacytoma.

Serum β
2
 microglobulin affected both MMFS (P=0.035) 

and OS (P=0.018). Bence Jones protein may be a predictive 

factor for PFS (P=0.017). In patients with EMP, undergoing 

radiotherapy and lacking elevated β2 microglobulin were 

favorable prognostic factors for LC and MMFS (P,0.05) 

(Table 4).

We also studied possible correlations among the progres-

sion to MM and other parameters in SP patients. This was 

performed with χ2 testing. The results indicated that positive 

serum M protein in immunofixation was associated with 

progression to MM for both SBP (P=0.003, contingency 

coeff icient =0.339) and EMP (P=0.002, contingency 

coefficient =0.362) patients. These results indicated that 

close attention should be paid to SP patients with positive 

serum M protein.

Discussion
SP is an independent subtype of plasmacytoma, charac-

terized by the proliferation of monoclonal plasma cells, 

including SBP and EMP. A previous report suggested 

that SP accounts for 2%−10% of all plasma cell tumors.10 

That the ratio of SP to total plasma cell tumors was higher 

in the present study than in previous studies is related to 

the fact that the present study was conducted at one of 
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the biggest cancer centers in the People’s Republic of 

China − many patients with solitary tumors come to this 

center for treatment, while patients who are believed to 

be suffering only from anemia or thrombocytopenia tend 

to go to general hospitals instead. The early symptoms 

of SBP are not typical. The most common symptom is 

pain. If the spine is involved, deformities, motor deficits, 

sensory deficits, and bowel and bladder dysfunction can 

also occur as a result of epidural spinal cord compres-

sion and instability of the vertebra. EMP patients mainly 

manifest with local masses and relevant symptoms, which 

are nonspecific and depend on the site and spread of the 

tumor.11

SBP mostly occurs in the axial skeleton and is always 

associated with bone pain, pathologic fractures, or nerve 

involvement, while EMP is observed most frequently in 

the upper respiratory tract, including the nasal cavity and 

nasopharynx.12 Other sites of EMP include the digestive 

tract, skin, lung, breast, eye socket, retroperitoneal area, 

and testicle.9 In the present study, the vertebral column and 

upper respiratory tract were found to be the most common 

site of SBP and EMP, accounting for 28.9% and 38.1% of 

cases, respectively. So the common sites of occurrence of 

SBP and EMP in the present study were basically similar to 

those reported in previous studies. A large-scale American 

study performed to assess the incidence and survival pat-

terns of plasmacytoma between 1992 and 2004 reported a 

predominance among male patients, blacks, and older indi-

viduals of plasmacytoma and MM.13 The results of the pres-

ent study were broadly consistent with this previous work: 

The mean age was 58.51 years (22−83 years), with 84.4% 

of patients over the age of 50. Also, the male to female 

ratio was 1.14:1 and 1.63:1, respectively, for the SBP 

and EMP groups, indicating that men were more likely to 

experience SP.

According to the current literature,9 skeletal survey 

to confirm solitary bone lesion, bone marrow biopsy to 

ensure plasma cell percentage, biopsy to prove plasma cell 

infiltration, and relative laboratory examinations to exclude 

myeloma-related organ dysfunction are all necessary for the 

diagnosis of SP. Patients were enrolled in the present study 

in accordance with these requirements. Skeletal surveys 

were found to be beneficial for the detection of local lesions. 

CT may be more useful in the detection of destroyed bone, 

and investigators agree that a negative MRI of the thoracic 

and lumbosacral spine is a prerequisite for the diagnosis 

of SBP.14 MRI is valuable in the assessment of spinal cord 

damage, but it appears less accurate in the identification 

of benign versus malignant vertebral compression fracture 

than in bone metastasis.15 Kim et al recently claimed that 

18F-fluorodeoxyglucose positron emission tomography 

(FDG-PET) has been effective for staging in plasmacytoma 

and potentially could have a role in response assessment 

after radiotherapy,16 indicating that novel instruments may 

be more advantageous to our understanding of the disease 

and to develop better treatment strategies.

The therapeutic approaches to SP mainly include radio-

therapy, surgery, and chemotherapy, though several unan-

swered questions remain. Because of the excellent LC and the 

possibility of translating the disease into a long remission or 

Table 4 Univariate analysis of the prognostic factorsa

Type Factor Local control MMFS OS PFS

χ2 P-value χ2 P-value χ2 P-value χ2 P-value

sBP age 0.032 0.858 0.543 0.461 1.398 0.237 0.840 0.360
sex 0.410 0.552 0.009 0.923 0.023 0.879 0.034 0.853
Tumor size 6.221 0.045 9.273 0.010 7.196 0.027 11.624 0.003
radiotherapy 1.237 0.266 0.055 0.814 0.000 0.998 0.080 0.777
serum M protein in iF 5.878 0.015 7.708 0.005 10.183 0.001 2.515 0.113
Detected BJP 4.769 0.092 4.912 0.086 3.989 0.136 8.104 0.017
serum β2 microglobulin 1.844 0.175 4.462 0.035 5.575 0.018 1.113 0.287

eMP age 0.429 0.513 0.667 0.414 1.505 0.220 1.131 0.288
sex 1.000 0.317 1.500 0.221 0.042 0.837 0.016 0.899
Tumor size 1.000 0.607 1.500 0.572 0.964 0.617 0.596 0.742
radiotherapy 19 0.000 4.000 0.046 0.316 0.574 0.182 0.669
serum M protein in iF 0.111 0.739 1.500 0.221 0.435 0.509 2.149 0.143
Detected BJP 0.333 0.864 4.000 0.135 0.932 0.628 0.942 0.624
serum β2 microglobulin 4.000 0.046 4.000 0.046 0.553 0.457 0.952 0.329

Note: alogrank test.
Abbreviations: BJP, Bence Jones protein; EMP, extramedullary plasmacytoma; IF, immunofixation electrophoresis; MM, multiple myeloma; MMFS, multiple myeloma–free 
survival; Os, overall survival; PFs, progression-free survival; rT, radiotherapy; sBP, solitary bone plasmacytoma.
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even cure, radiotherapy appears to be an effective treatment 

for SP.17,18 In the present study, 72.7% (48/66) of SP patients 

were treated with radiotherapy or with chemotherapy and/or 

surgery coupled with radiotherapy as the systematic treatment. 

Among these 48 patients, 79.2% (38/48) had LC. Suh et al 

reported on 38 SP patients who were treated with radiotherapy 

over 4 years of observation and drew the conclusion recently 

that radiotherapy could be used to treat SP effectively and 

without significant toxicity.10 Radiation levels of at least 40 Gy 

in limited fields are recommended for the management of 

solitary extramedullary plasmacytoma.19 This is consistent 

with the results of the present study, in which the median 

dose of radiation was 50 Gy. The current National Compre-

hensive Cancer Network guidelines listed radiotherapy to 

the involved field and/or surgery as the primary therapy for 

EMP.20 If complete surgical tumor resection is unfeasible or 

impossible, if the lymph nodes are affected, or if the patient 

is high risk, then combined therapy (surgery and radiation) 

is recommended.21,22 Here, 26 SP patients were treated with 

combined therapy, and the LC rate was 84.6% (22/26), which 

was higher than the LC rate found among the patients treated 

with radiotherapy alone (75%) or surgery alone (71.4%). The 

role of surgery in treating SP should also be discussed. One 

recent study demonstrated that radiotherapy combined with 

surgery produced better OS in patients with solitary EMP 

of the head and neck.23 Although some scholars maintain 

that radiotherapy is associated with good survival, surgery 

should be required when pathologic fractures are present in an 

involved bone, when immediate decompensation of a tumor 

is necessary, or when moderate doses of radiotherapy are 

problematic due to the presence of adjacent critical organs.10 

The function of chemotherapy remains unclear to date, and 

there is no consensus on chemotherapy use for patients with 

SBP. Encouragingly, a recent study found that the use of che-

motherapy showed a tendency toward better MMFS in patients 

with SBP.10 In summary, most scholars advocate radiation 

therapy for SP, but surgery and postoperative radiotherapy 

are helpful for patients with local recurrence.

Due to the rarity and the scattered reports of SP, deter-

mination of the prognostic factors can be difficult, but it is 

certain that the prognosis is poor once the diagnosis is made 

that SP is concurrent with MM. Concomitant with the present 

study, Kilciksiz et al also explained that SBP has a signifi-

cantly higher risk of progression to MM than does EMP.1 

For patients treated with radiotherapy, progression to MM 

remains the main problem.24,25 Investigations should focus 

on adjuvant chemotherapy and novel therapeutic agents. 

 Ozsahin et al also pointed out that therapeutic strategies 

should be developed for bone or bulky extramedullary SP.26 

Recently, Suh et al reported that in patients with EMP, 

large tumor size (.5 cm) and elevated β2 microglobulin 

(.3.5 mg/L) were significant adverse factors, affecting 

survival. In patients with SBP, radiation doses $40 Gy were 

found to be favorable prognostic factors for LC.10 Bettini et al 

have confirmed the prognostic value of the β2 microglobulin 

in MM.27 In the present study, large tumor size ($5 cm), 

positive serum M protein and serum β
2
 microglobulin were 

found to affect the prognosis of SBP patients. Radiotherapy 

and serum β
2
 microglobulin ,3.5 mg/L were found to be 

favorable prognostic factors for EMP patients.

An additional novel finding of this study was the correla-

tion between positive serum M protein in immunofixation 

electrophoresis and progression to MM, which has been 

shown to be correlated to disease progression. This suggests 

that attention should be paid to local bone involvement in 

routine clinical work. Patients with risk factors for MM 

require close follow up, and more investigations into the use 

of novel therapeutics should be performed to show how the 

progression to MM could be prevented or delayed.

Conclusion
A total of 644 cases of plasma cell dyscrasia were regis-

tered at the Tianjin Medical University Cancer Institute and 

Hospital between 2000 and 2012. Of these, 10.25% were 

diagnosed with SP, including 45 cases of SBP and 21 cases 

of EMP. The vertebral column and upper respiratory tract 

were the most common sites of SBP and EMP, respectively. 

SBP was more inclined to progress to MM than was EMP, 

and the statistical analysis indicated that SBP had a poorer 

prognosis. Because of the high sensitivity to radiation, an 

effective modality of treatment of SP appears to be radio-

therapy. In the present study, we found that for SBP patients, 

larger tumor sizes ($5 cm), positive serum M protein, and 

serum β
2
 microglobulin were factors affecting prognosis. 

Radiotherapy and serum β
2
 microglobulin levels were also 

found to have an influence on LC and MMFS for EMP 

patients. For this reason, patients with risk factors require 

close follow up, and more investigation into the use of novel 

therapeutics should be used to prevent disease progression. 

More large clinical studies must be performed to improve 

the understanding of SP.
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