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Radiation therapy for the solitary plasmacytoma
Soliter plazmasitom'un radyoterapi ile tedavisi
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Abstract

Plasma-cell neoplasms are classically categorized into four groups as: multiple myeloma (MM), plasma-cell leukemias,
solitary plasmacytomas (SP) of the bone (SPB), and extramedullary plasmacytomas (EMP). These tumors may be
described as localized or diffuse in presentation. Localized plasma-cell neoplasms are rare, and include SP of the skeletal
system, accounting for 2-5% of all plasma-cell neoplasms, and EMP of soft tissue, accounting for approximately 3% of
all such neoplasms. SP is defined as a solitary mass of neoplastic plasma cells either in the bone marrow or in various soft
tissue sites. There appears to be a continuum in which SP often progresses to MM. The main treatment modality for SP
is radiation therapy (RT). However, there are no conclusive data in the literature on the optimal RT dose for SP. This review
describes the interrelationship of plasma-cell neoplasms, and attempts to determine the minimal RT dose required to
obtain local control. (Turk J Hemmatol 2010, 27: 57-61)
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Ozet

Plazma hiicre malignitesi klasik olarak dort gruptur: multiple myelom (MM), plazma hicre [6semisi, kemik yerlesimli soliter
plazmasitom (SPB) ve ekstrameduller yerlesimli plazmasitom (EMP). Lokalize plazma hicre malignitesini iskelet sistemi
yerlesimli SP ve EMP olusturur. Plazmasitoma bircok farkli sekilde tanimlanabilir. Cogunlukla kemik iliginde veya yumusak
dokuda plazma hucrelerinden olusan bir kitle seklinde gortlir. Henlz, soliter plazmositomlarin MM’a ddntsimU arasinda-
ki iliski tam olarak tanimlanmamistir. Soliter plazmositomlar, hem SPB hem de EMP i¢in ana tedavi radyoterapidir. Ancak,
SP icin uygun tedavi dozu i¢in ortak bir data yoktur. Lokal kontrol i¢in optimal doz hastalidin yerine ve boyutuna bagli
olarak 30 ve 50 Gy arasinda degismektedir. Bu derlemede lokal kontrol icin minimal RT dozu tanimlanmaya ¢alisiimistir.
(Turk J Hematol 2010; 27: 67-61)
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Introduction

Plasma-cell neoplasms account for approximately 1-2% of
human malignancies, and occur at a rate of 3.5/100,000 per
year. Plasmacytoma, a clonal neoplastic disorder of bone mar-
row originating from plasma cells, the last maturation stage of
B lymphocytes, may appear as four different diseases: multiple
myeloma (MM, systemic disease), plasma-cell leukemias, extra-
medullary plasmacytoma (EMP), and solitary plasmacytoma
(SP) of bone (SPB). This review article assesses the manage-
ment of SPs, as the treatment of MM is mainly with systemic
chemotherapy, and the role of local radiotherapy (RT) is restrict-
ed for palliation of symptoms. A diagnosis of SP is made when
all the following criteria are satisfied [1]: a histologically con-
firmed single lesion with negative skeletal imaging outside the
primary site, normal bone marrow biopsy (less than 10% mono-
clonal plasma cells), and no myeloma-related organ dysfunc-
tion. Men are affected more than women (male-to-female ratio
2:1) [2]. The median age at the diagnosis of SP ranges between
55 and 65 years, on average about 10 years younger than
patients with MM. EMPs are less common than SPBs [2-4].
Laboratory signs of SP are usually related to the immunoglobu-
lin production, if the secretory component is present.

Solitary plasmacytoma most commonly presents in bone
(80%). SPBs are most often found in the axial skeleton, usu-
ally the vertebrae and skull [2]. Patients usually present with
bone pain, sometimes associated with neurologic compromise
and/or pathologic fracture. Less commonly, SP presents in an
EMP site (20%), usually found in the head and neck, and most
often in the nasal cavity and nasopharynx [2,3,5,6]. The histo-
logic diagnosis of EMP can be difficult, and the main differential
diagnosis is extranodal marginal zone lymphoma [5,7].

Diagnostic Work-Up

Diagnostic work-up at the presentation includes history,
physical examination, complete blood count, bone marrow
biopsy, serum protein electrophoresis, evaluation of the urine
for myeloma protein, and skeletal survey. The incidence of a
monoclonal gammopathy (M-protein) is present in 30-75% of
cases (especially for bone presentation, usually minimally ele-
vated [lgG <5 g/L, IgA <20 g/L], and urine monoclonal kappa
or lambda <1.0 g/24 h) [8-9]. Tsang et al. [4] observed the fol-
lowing myeloma protein levels in the blood of 46 patients with
SP: normal 59%, minimally elevated 28% and elevated 13%.

Skeletal survey is preferred over bone scintigraphy because
the latter is only 40-60% sensitive for detecting bone lesions
since the osteoblastic response to bone destruction by myelo-
ma is negligible. Approximately 25-50% of bone trabeculae
must be destroyed with a bone defect to be visible on a plain
radiography. Thus, computed tomography (CT) is more sensi-
tive for detecting the extent of bone destruction. Some patients
with suspected SPB will be upstaged following magnetic reso-
nance imaging (MRI) with the detection of multiple vertebral
lesions or bone marrow disease, with lesions being darker or
isointense on T1-weighted images and hyperintense on
T2-weighted images and enhanced with contrast [10-11] or
positivity on 18F-fluorodeoxyglucose positron emission tomog-
raphy (FDG-PET) [12,13].

Management of Solitary Plasmacytoma

Radiation therapy (RT) is the standard treatment for SP.
Surgery is considered for bone instability, fracture, or when
there is rapidly progressive neurologic deterioration such as
spinal cord compression [1,14]. For patients treated with surgi-
cal excision, RT is still indicated to eradicate microscopic
residual disease. Surgery alone without RT leads to an unac-
ceptably high local recurrence rate [2]. A review of the recent
literature for SPB indicated high local control rates with RT (79-
91%) but a modest overall survival of approximately 50% at 10
years. Ozsahin et al. [2] reported local control was better with
small tumors (<4 cm) in patients treated with RT; however, no
difference was observed between bone and extramedullary
SP. This is because of a high progression rate to MM, a finding
consistently reported by many investigators [2,4,15-18]. Over
60% of patients with SPB will progress to myeloma, usually
within two to four years after treatment. Ozsahin et al. [2]
showed that SP seemed to develop MM in two peaks. A first
peak during the first three years post-treatment is probably due
to undetected existing MM by an asymptomatic gross disease
becoming more obvious; a second peak, corresponding to a
real MM development of previously occult disease, is observed
after 6-9 years. Therefore, it appears SPB may be an early form
of MM. Vertebral disease has been reported to be a poor prog-
nostic factor compared to other bony localization [2]. The pres-
ence of low level M-protein pre-radiation is very common, and
by itself is not associated with a higher risk of progression to
MM. Patients showing persistent M-protein levels for more
than one year after RT are prone to progress to MM [16,19].

The addition of adjuvant chemotherapy to RT is, theoreti-
cally, attractive in an attempt to eradicate subclinical disease to
prevent the disease relapsing as myeloma. Only one random-
ized trial suggested a benefit with adjuvant melphalan and
prednisone given for three years after RT compared to RT
alone [20]. However, this was a small study and the concerns
regarding prolonged use of alkylating agents on the bone mar-
row do not justify its routine use. This study concluded that
combined radiochemotherapy seemed to increase remission
and survival duration.

Targeting the mechanisms that control angiogenesis,
which have an integral role in the pathophysiology of hemato-
logic malignancies, could be an innovative therapeutic
approach in the treatment of SP. Kumar et al. [19] reported
high-grade angiogenesis in 64% of tumors in their series of 25
SPB patients, and found that angiogenesis is highly correlated
with progression to MM. Therefore, antiangiogenic compounds
such as thalidomide, vascular-endothelial growth factor or
proteasome inhibitors may be promising in this disease.

For EMP, complete surgical excision may be curative for
small lesions. However, most patients with larger lesions or with
tumor location not amenable to complete excision should receive
local RT, and postoperative RT is indicated for incompletely
excised lesions. In contrast to bone localization, EMPs are well
controlled with local radiation. Of all plasma-cell tumors, EMPs
have the best prognosis [5]. Evidence of local involvement of
adjacent bone and/or lymph nodes does not necessarily indicate
systemic disease, or signify a worse prognosis [21]. Conversion
to MM is less likely than in patients with SPB with the best result
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reported in patients receiving surgery and/or RT [2,5,21-24].
Moreover, a substantial proportion of patients are cured of their
disease. Although the 10-year survival varies widely in the recent
literature (range: 50-78%), the two largest series reported
10-year survival rates of 72% [2] and 78% [21] (Tables 1, 2).

Radiation Therapy

The optimal treatment of most patients with SP is moder-
ate-dose RT. Approximately 40-50 Gy are administered once
daily at 1.8-2.0 Gy per fraction in a continuous course. For RT
planning, MRI is extremely useful to delineate the gross tumor
volume (GTV), both within and beyond the bone. This is impor-
tant for the head and neck areas (e.g., paranasal sinuses),
where inflammatory changes may be difficult to distinguish
from tumor on CT scan. The FDG-PET could be used to delin-
eate the tumor and response to treatment; however, the role
of FDG-PET in defining tumor extent to assist in RT planning
requires further investigation [12].

Clinical target volume (CTV) should encompass probable
routes of microscopic spread, recognizing that barriers to the
extension of local disease will vary according to the anatomical
location, as will the morbidity of treating adjacent normal tis-
sues. Jyothirmayi et al. [25] reported that, among 30 patients
with SP treated with RT that encompassed only the tumor with
a margin, no marginal recurrence was seen. Prophylactic
regional lymph node coverage is not necessary in SPB, as the
regional nodal failure rate is low after local RT without inten-
tional coverage of adjacent nodes [4,23,25,26]. For EMP,
nodal involvement at presentation is observed in only 10-20%
of the patients, and planning target volume (PTV) does not
justify covering the regional lymph nodes [2]. Strojan et al. [3],
in a series of 26 patients, concluded that prophylactic nodal
radiation is probably unnecessary.

Table 1. Solitary plasmacytoma of bone

Planning target volume (PTV) should account for setup
variation from day to day and organ motion issues, typically
adding 5-10 mm to the CTV depending on the immobilization
technique employed. Although parallel-opposed fields are
commonly adequate to encompass disease, CT-based plan-
ning and the use of conformal or intensity-modulated RT
(IMRT) techniques should be used when needed to treat the
PTV adjacent to critical structures. This is especially important
in extramedullary disease involving the head and neck areas
where avoidance of the eyes, optic nerves, and salivary glands
is desirable to minimize morbidity.

Solitary plasmacytomas are radiation-sensitive tumors.
Most studies documented response rates of 85% or more for
patients treated with 35 Gy or more. Some investigators
reported better local control following doses of 45 Gy or more
[6,27], while others have found no indication of improved out-
come with higher doses [2,26]. A dose-response analysis of 81
patients by Mendenhall et al. [2,25] led to a recommendation
of a minimum dose of 40 Gy for both bone and extramedullary
SP. In their study, a total dose of 40 Gy or more gave a local
failure rate of 6%, compared with a suboptimal 31% for lower
doses [24]. Therefore, the standard practice is to administer a
dose of 40-45 Gy or even higher for bulky tumors. However, in
one of the largest studies (n=258), there was no evidence of
improved local control with RT doses increasing from 30-50
Gy, even for the subset of patients with tumors larger than 4
cm [2]. In fact, there was a worse local control rate for the
group receiving a total dose of 50 Gy or more, although this
was not statistically significant [2]. These findings should be
interpreted carefully because in these retrospective studies,
dose-response rates are typically confounded by selection
bias, as high doses are to be prescribed to larger tumors with
WOrse prognosis.

Author n LC MMFS DFS 0os
Tsang RW [4] 32 78% (8 yrs) 36% (8 yrs)

Knobel D [15] 206 79% (10 yrs) 51% (10 yrs) 46% (10 yrs) 50% (10 yrs)
Wilder RB [16] 60 90% (10 yrs) 38% (10 yrs) 57% (10 yrs) 59% (10 yrs)
Kilgiksiz S [17] 57 94% (10 yrs) Median 4.1 yrs Median 3.2 yrs 68% (10 yrs)
Bolek TW [18] 27 96% 0% (15 yrs) 23% (15 yrs)

Note: Time interval (in parentheses) indicates follow-up point at which the outcome was observed
LC: Local control; DFS: Disease-free survival; MMFS: Multiple myeloma-free survival; OS: Overall survival

Table 2. Extramedullary plasmacytoma

Author n LC MMFS DFS os
Ozsahin M [2] 52 74% 36% (10 yrs) 55% (10 yrs) 72% (10 yrs)
Strojan P [3] 26 87% (10 yrs) 92% (10 yrs) 87% (10 yrs) 61% (10 yrs)
Tsang RW [4] 14 93% (8 yrs) 84% (8 yrs)

Tournier-Rangeard L [6] 17 88.2% (10 yrs) 63.8% (10 yrs) 53.5% (10 yrs) 63.4% (10 yrs)
Liebross RH [8] 22 95% 56% (5 yrs) 78% (5 yrs)

Kilgiksiz S [17] 23 95% (10 yrs) Median 7.4 yrs Median 7.4 yrs 89% (10 yrs)
Bolek TW [18] 10 100% 67% (15 yrs) 80% (15 yrs)

Note: Time interval (in parentheses) indicates follow-up point at which the outcome was observed
LC: Local control; DFS: Disease-free survival; MMFS: Multiple myeloma-free survival; OS: Overall survival
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Durable local control is obtained in 85% of small tumors
(<5 cm) with 35-40 Gy, and there is little evidence that higher
doses are necessary, regardless of bone or extramedullary
locations. However, SP of >5 c¢cm have worse local control
[2,4], and doses of 45-50 Gy are recommended in these larger
tumors. Despite this, one should be aware that the quality of
evidence supporting the use of higher RT doses is limited, and
local recurrences are still infrequently observed even after
doses exceeding 50 Gy [2,4]. Ozsahin et al. [2] recommended
a minimum dose of 45 Gy should be prescribed even for
patients who undergo surgery. Conversely, in the event of a
bulky tumor and no surgery, a dose to the CTV could be even
higher than 45 Gy, possibly 50 Gy, to improve local control.

Prognostic Factors Affecting the Outcome

Advanced age is clearly associated with poor survival [2].
Similarly, higher risk of progression to MM was observed in the
elderly in some studies [4,19,28] but not confirmed by others
[2,29-32]. A bony presentation was consistently demonstrated
to have a higher risk of MM progression with a 10-year rate of
76%, compared with an extramedullary presentation, in which
the 10-year MM rate was 36% [2]. Subclinical osteopenia [33]
or abnormal MRI scan of the spine [10,34,35] reflects presence
of occult disease, and predicts rapid progression to systemic
myeloma. A suppression of the normal immunoglobulin class-
es, also known as immunoparesis, correlates with a higher risk
of progressing to MM [33,36]. M-protein levels are reported to
be a predictive factor of occult disseminated disease, and
patients showing persistent M-protein levels for more than one
year after RT are prone to progress to MM [8,16,37]. Anaplastic
plasmacytomas (those with a higher histologic grade) [26] and
tumors with a high level of angiogenesis [9] are associated with
poorer outcomes.

Tumor size is reported to be an important prognostic factor
in terms of local control. According to Tsang et al. [4], in tumors
smaller than 5 cm, a high level of local control was achieved
with 35 Gy, whereas those 5 cm or larger had a local failure
rate of 58%. The importance of tumor bulk is also supported
by others [2,30,31].

Follow-Up

Since there is a significant risk of recurrence of disease as
MM, repeat measurements of M-protein may detect the onset
of systemic disease prior to the development of symptoms
[16]. Complete blood counts should be taken periodically to
evaluate bone marrow function. The occurrence of new bone
pain requires further investigations, including imaging as
appropriate.

Conclusion

Solitary plasmacytoma is a relatively uncommon malignan-
cy that frequently presents in the vertebrae (SPB) or head and
neck (EMP). Most patients are treated with moderate-dose RT.
Some investigators reported better local control following
doses of 45 Gy or more [6,27], while others have found no
indication of improved outcome using higher doses [2,26]; a
subset of patients may require surgical intervention. At the

present time, adjuvant chemotherapy is not indicated.
The likelihood of local control after treatment is high. The most
common pattern of relapse is systemic myeloma progression,
which is more likely to occur after treatment for SPB compared
with EMP. Strategies to improve outcome will be related to
improved management of MM in the subset of patients who
develop systemic relapse. Future prospective studies should
focus on the use of adjuvant chemotherapy and/or novel
therapeutic agents, i.e., proteosome inhibitors.
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