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CURATIVE RADIOTHERAPY FOR

SOLITARY PLASMACYTOMA



 Solitary plasmacytoma (SP) is a plasma cell disorder characterized by localized

accumulation of neoplastic monoclonal plasma cells in bone, or in soft tissues, without any

evidence of systemic involvement.

 Subclinical bone marrow involvement detected by sensitive tests such as flow

cytometry predicts a high rate of progression to MM (56% to 70%) over a short period of

time (2 to 3 years).

 Rarely a SP may be associated with POEMS syndrome (polyneuropathy, organomegaly,

endocrinopathy, monoclonal plasma cell disorder, and skin abnormalities). Definitive RT

can result in long-term local control of the plasmacytoma, with improvement of the

symptoms of POEMS syndrome in up to 50% of the patients

INTRODUCTION



Solitary Plasmacytomas have been classified into 2 groups:

B) solitary extramedullary plasmacytoma (SEP)

(20% to 30% of plasmacytomas), occurring mostly in the

head and neck region. SEPs are often localized tumors,

and RT achieves long-term control with a higher cure rate

than SBP (MM progression of 10-30% @10 years).

A) solitary bone plasmacytoma (SBP)

frequently occurs in the axial skeleton. Has a high

risk of progression to MM, (65-84% @10 years).



Staging of Solitary Plasmacytoma

Tsang RW, et al. ILROG guidelines, IJROBP 2018



Solitary Plasmacytoma



 Microscopic disease extension

Sensitive tests (BM flow citometry, cytogenetics, MRI, PET-CT)

encouraged to detect small tumor burden

 Identification of ≥2 separate plasmacytomas

presence of tumor burden (even small) away from SP suggests

a high risk of evolution to MM in 2-3 years

PROGNOSTIC FACTORS and CLINICAL EVOLUTION

 Progression rate to MM following RT is more rapid in the first 3 years (14% per year) than in the

subsequent 7 years (3% to 4% per year), reaching a 10-year rate of 65%. This suggests that subclinical

disease most likely existed in up to 40% of these patients with SBP at the time of definitive RT.



Ozsahin M, et al. IJROBP 2006 

p = 0.04

p = 0.0009

Site of Disease

≈ 25% @ 5 years

≈ 50% @ 5 years



RT dose
 Optimal dose of radiation for SP is not well established

(poor methodology due to small numbers and retrospective design)

 Common practice: 40-50 Gy

 Sporadic local relapses for doses >50 Gy

 Lack of dose-response relationship for doses >35 Gy, particularly for lesions <5 cm

Tsang RW, et al. IJROBP 2001



 “High risk” patients (subclinical systemic disease at diagnosis) may benefit from systemic therapy

upfront, with or without RT depending on the clinical situation.

 Yet some argue that MM with minimal disease burden and absence of symptoms remains incurable;

therefore the SP should still be treated with definitive RT with deferred systemic therapy until

symptomatic progression to MM.

 In practice, the decision to give systemic therapy is made by the attending hematologist and should

be individualized based on considering other important factors which may indicate a biologically

aggressive or clinically unfavorable disease, such as:

o age

o performance status

o size and location of the SP

o monoclonal protein level, and molecular or cytogenetic characterization (if available)

Combined Chemo/Radiation



Combined Chemo/Radiation

Aviles A, et al. Hematol Oncol 1996

 Randomized Controlled Trial

 53 patients affected with SBP

 RT (40-50 Gy) +/- adjuvant melphalan

(every 6 weeks for 3 years)

 The use of adjuvant chemotherapy after

RT improved duration of remission and

survival without severe side effects.

 The group was too small to draw

definitive conclusion and more trials

are necessary to confirm the role of

systemic therapies in this setting.

Progression Free Survival OverallSurvival



 Current recommendations favor radiation fields

encompassing only the primary lesions, with

generous margins (1.5-2cm) to cover both the osseous

and soft tissue extensions of the tumor (other than the

entire involved bone)

 Prophylactic regional nodes irradiation is not

necessary in SBP, as isolated regional node failure is

low after local RT without intentional coverage of

adjacent nodes

 Elective nodal irradiation is not routinely indicated

in EMP patients, unless regional nodes are clinically

involved or considered at high risk

Radiation Volumes



Solitary Extraosseus Plasmacytoma

 79 years old patient

 Nasal plasmacytoma

 Isolated lesion

 BCC in range

 BOM negative



 Treatment: Exclusive RT

 Prescribed dose: 44 Gy/22 fractions

 IMRT/VMAT

Solitary Extraosseus Plasmacytoma
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Purpose: The purpose of this study was to elucidate theefficacy and optimal method of radiotherapy in the man-
agement of solitary extramedullary plasmacytoma occurr ing in the head and neck regions (EMPHN).
Methods and Mater ials: Sixty-seven patients (43 male and 24 female) diagnosed with EMPHN between 1983 and
2008 at 23 Japanese institutions were reviewed. The median patient age was 64 years (range, 12–83). The median
dose administered was 50 Gy (range, 30–64 Gy). Survival data were calculated by the Kaplan-Meier method.
Results: The median follow-up duration was 63 months. Major tumor sites were nasal or paranasal cavities in 36
(54%) patients, oropharynx or nasopharynx in 16 (23%) patients, orbita in 6 (9%) patients, and larynx in 3 (5%)
patients. The 5- and 10-year local control rates were 95% and 87%, whereas the 5- and 10-year disease-free
survival rates were 56% and 54%, respectively. There were 5 (7.5%), 12 (18%), and 8 (12%) patients who expe-
r ienced local failure, distant metastasis, and progression to multiple myeloma, respectively. In total, 18 patients
died, including 10(15%) patientswho died dueto complications from EMPHN. The5- and 10-year overall survival
(OS) rates were 73% and 56%, respectively. Radiotherapy combined with surgery was identified as the lone sig-
nificant prognostic factor for OS (p = 0.04), whereas age, gender, radiation dose, tumor size, and chemotherapy
were not predictive. No patient exper ienced any severe acute morbidity.
Conclusions: Radiotherapy was quite effective and safe for patients with EMPHN. Radiotherapy combined with
surgery produced a better outcome according to survival rates. These findings require confirmation by fur ther
studies with larger numbers of patients with EMPHN. Ó 2012 Elsevier Inc.

Extramedullary plasmacytoma, Radiotherapy, Head and neck, Multi-institutional analysis.

INTRODUCTION

Plasma cell malignancies include multiple myeloma (MM),

solitary plasmacytoma of the bone (SPB), and extramedul-

lary plasmacytoma(EMP). EMPisararetumor representing

approximately 3% of all plasma cell tumors, yielding an

MM:SPB:EMP incidence ratio of approximately 40:2:1

(1–4). The incidence of EMP has been measured at 0.04

cases per 100,000 individuals (5). Although EMP can arise

throughout the body, almost 90% of tumors arise in the

head and neck, especially in the upper respiratory tract,

including the nasal cavity, sinuses, oropharynx, salivary
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Methodsand Materials: Sixty-seven patients (43 maleand 24 female) diagnosed with EMPHN between 1983 and
2008at 23Japaneseinstitutionswerereviewed. Themedian patient agewas64years(range, 12–83). Themedian
doseadministered was50 Gy (range, 30–64Gy). Survival data werecalculated by theKaplan-Meier method.
Results: Themedian follow-up duration was63months. Major tumor siteswerenasal or paranasal cavities in 36
(54%) patients, oropharynx or nasopharynx in 16(23%) patients, orbita in 6(9%) patients, and larynx in 3(5%)
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nificant prognostic factor for OS(p = 0.04), whereas age, gender, radiation dose, tumor size, and chemotherapy
werenot predictive. No patient experienced any severeacutemorbidity.
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surgery produced a better outcome according to survival rates. These findings requireconfirmation by further
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 67 patients

 1983-2008

 Japanese cohort

 Median RT dose 50 Gy
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surgery produced a better outcome according to survival rates. These findings require confirmation by fur ther
studies with larger numbers of patients with EMPHN. Ó 2012 Elsevier Inc.

Extramedullary plasmacytoma, Radiotherapy, Head and neck, Multi-institutional analysis.

INTRODUCTION

Plasma cell malignancies include multiple myeloma (MM),

solitary plasmacytoma of the bone (SPB), and extramedul-

lary plasmacytoma(EMP). EMPisararetumor representing

approximately 3% of all plasma cell tumors, yielding an

MM:SPB:EMP incidence ratio of approximately 40:2:1

(1–4). The incidence of EMP has been measured at 0.04

cases per 100,000 individuals (5). Although EMP can arise

throughout the body, almost 90% of tumors arise in the

head and neck, especially in the upper respiratory tract,

including the nasal cavity, sinuses, oropharynx, salivary
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Solitary Osseus Plasmacytoma



Knobel D, et al. BMC Cancer 2006

≈ 40% @ 3 years

206 patients



Knobel D, et al. BMC Cancer 2006

Prognostic Factors



 82 patients (82.5%) received RT

 Median RT dose 40 Gy

 1991-2013

Katodritou et al. Am J Hematol. 2014;89:803-808

Bone 

Extramedullary





PALLIATIVE RADIOTHERAPY FOR 

MULTIPLE MYELOMA





1) Prompt and highly effective modality in the palliation of painful bony lesions

and mass effects from soft tissue extensions

2) Efficacy in the control of lytic bone lesions

3) Efficient in reversing the morbidity of spinal cord and nerve root compression

Role of RT in Multiple Myeloma



Example of Palliative RT for Multiple Myeloma @ University of Torino

 40 years old  female

 No previous history of cancer.

 Abrupt dorsal pain + left leg 
weakness and paresthesia that 
required hospitalization

 PCC: anemia K , BJ and M protein 
elevated

 BOM: PC involvement 90%

 First clinical event of MM



 Prescribed dose: 30 Gy/10 fractions

 Technique: 3DCRT

 Resolution of neurological symptoms after few sessions of RT



 NIS and SEER database

 15.367 patients

 1998-2006

Multiple Myeloma is:

 3rd most prevalent diagnosis and

 1st leading cause of hospitalization 

in patients with malignant spinal 

cord compression 

CLINICAL INVESTIGATION Spinal Cord

INCIDENCE AND TREATMENT PATTERNS IN HOSPITALIZATIONS FOR
MALIGNANT SPINAL CORD COMPRESSION IN THE UNITED STATES, 1998–2006

KIMBERLEY S. MAK, B.A.,* LESLIE K. LEE, B.SC.,y RAYMOND H. MAK, M.D.,z SHUANG WANG, PH.D.,x

JOHN PILE-SPELLMAN, M.D.,y JANET L. ABRAHM, M.D.,k HOLLY G. PRIGERSON, PH.D.,k{

AND TRACY A. BALBONI, M.D., M.P.H.k{ #

*Harvard Medical School, Boston, MA; yDivision of Interventional Neuroradiology, Columbia University Medical Center, New York,
NY; zHarvard Radiation Oncology Program, Boston, MA; xDepartment of Biostatistics, Mailman School of Public Health, Columbia
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Purpose: To character ize patterns in incidence, management, and costs of malignant spinal cord compression
(MSCC) hospitalizations in the United States, using population-based data.
Methods and Mater ials: Using the Nationwide Inpatient Sample, an all-payer healthcare database representative
of all U.S. hospitalizations, MSCC-related hospitalizations were identified for the per iod 1998–2006. Cases were
combined with age-adjusted Surveillance, Epidemiology and End Resultscancer death data to estimateannual in-
cidence. Linear regression character ized trends in patient, treatment, and hospital character istics, costs, and out-
comes. Logistic regression was used to examine inpatient treatment (radiotherapy [RT], surgery, or neither) by
hospital character istics and year, adjusting for confounding.
Results: We identified 15,367 MSCC-related cases, representing 75,876 hospitalizations. Lung cancer (24.9%),
prostate cancer (16.2%), and multiple myeloma (11.1%) were the most prevalent under lying cancer diagnoses.
The annual incidence of MSCC hospitalization among patients dying of cancer was 3.4%; multiple myeloma
(15.0%), Hodgkin and non-Hodgkin lymphomas (13.9%), and prostate cancer (5.5%) exhibited the highest
cancer -specific incidence. Over the study per iod, inpatient RT for MSCC decreased (odds ratio [OR] 0.68, 95%
confidence interval [CI] 0.61–0.81), whereassurgery increased (OR 1.48, 95% CI 1.17–1.84). Hospitalization costs
for MSCC increased (5.3% per year, p < 0.001). Oddsof inpatient RT weregreater at teaching hospitals (OR 1.41,
95% CI 1.19–1.67), whereas odds of surgery were greater at urban institutions (OR 1.82, 95% CI 1.29–2.58).
Conclusions: In theUnited States, patients dying of cancer havean estimated 3.4% annual incidence of MSCC re-
quir ing hospitalization. Inpatient management of MSCC var ied over time and by hospital character istics, with
hospitalization costs increasing. Future studies are required to determine the impact of treatment patterns on
MSCC outcomes and strategies for reducing MSCC-related costs. Ó 2011 Elsevier Inc.

Spinal cord compression, Spine metastasis, Health care costs, Radiotherapy, Surgery.

INTRODUCTION

Malignant spinal cord compression (MSCC) is among the

most morbid complications of metastatic cancer (1–3).

Malignant spinal cord compression is considered an

oncologic emergency that can lead to irreversible loss of

neurologic function if left untreated (4), with substantial dec-

rements to patient quality of life (5–7). Corticosteroids

followed by radiotherapy (RT) are widely used treatments

for MSCC, with evidence that upfront surgery may benefit

selected patients (8–10). Median survival after the

diagnosis of MSCC is 3–6 months (11, 12), with prognosis

depending on primary tumor histology, ambulatory status,

and number and site of metastases (13). Given that the inci-

dence of cancer is expected to rise with the aging of the

U.S. population (14), theburden of MSCC with regard to pa-

tient quality of lifeand health carecosts is likewiseprojected

to increase.
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Palliative treatment of bone metastasis

• Bisphosphonates

 All patients receiving primary myeloma therapy should be given

bisphosphonates (category 1)

 Use of bisphosphonates in smoldering or stage I disease preferably in

the context of clinical trial.

 These patient should have bone survey annually and have monitoring

for renal dysfunction or osteonecrosis of the jaw.

• Orthopedic consultation should be sought for impending or actual long-bone

fractures or bony compression of spinal cord or vertebral column instability.

• Consider vertebroplasty or kyphoplasty for symptomatic vertebral

compression fractures

DRUGS & SURGERY



BISPHOSPHONATES in Multiple Myeloma (International guidelines)

Terpos et al. JCO 2013;31(18):2347-2357



Palliative treatment of bone metastasis

• Low dose radiotherapy (10-30 Gy) can be used as

palliative treatment for:

 Uncontrolled pain

 Impending pathologic fracture

 Impending cord compression

• Limited involved fields should be used to limit the

impact of irradiation on stem-cell harvest or impact

on potential future treatments

RADIOTHERAPY



Functional Outcome Local Control Overall Survival

Rades et al. JCO 2007;25(1):50-56 



 52 patients with osteolytic lesions
 1996-2007
 Median dose 38 Gy
 Pain before RT : 45/53 (86.5%)
 Pain evaluated with 0-10 NRS score

Pain Relief

50%

Recalcification91%

Balducci et al. Strahlenther Oncol 2011



RT Dose

Fractionation regimens

8 Gy in single fraction

20 Gy/5 fractions (4 Gy/die)

30 Gy/10 fractions (3 Gy/die)

37.5Gy/15 fractions (2.5 Gy/die)

40 Gy/20 fractions (2 Gy/die)



 153 patients

 1989-2013

Higher total biological RT dose

were associated with:

• Better pain relief (≥30 Gy);

• Better recalcification (≥40 Gy)

Matuschek et al Radiat Oncol 2015

RT Dose



doi:10.1016/j.ijrobp.2005.10.018

CLINICAL INVESTIGATION Palliat ion

SHORT-COURSE RADIOTHERAPY IS NOT OPTIMAL FOR SPINAL CORD
COMPRESSION DUE TO MYELOMA

DIRK RADES, M.D.,*† PETER J. HOSKIN, M.D.,‡ LUKAS J. A. STALPERS, M.D.,§

RAINER SCHULTE, M.D., PHILIP POORTMANS, M.D.,¶ THEO VENINGA, M.D.,¶

JOCHEN DAHM-DAPHI, M.D.,# NERMINA OBRALIC, M.D.,** INGEBORG WILDFANG, M.D.,††

ROJA BAHREHMAND, M.D.,‡‡ RITA ENGENHART-CABILIC, M.D.,§§ AND STEVEN E. SCHILD, M.D.

*Department of Radiation Oncology, University Hospital, Hamburg, Germany; †Department of Radiation Oncology, Medical
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Purpose: To investigate the suitability of short-course radiotherapy (RT) for spinal cord compression (SCC) in
myeloma patients.

Methodsand Materials: Data for 172 myeloma patientsirradiated between January 1994 and December 2004 for
SCC were retrospectively evaluated. Short-course RT (1 8 Gy, 5 4 Gy, n 61) and long-course RT (10
3 Gy, 15 2.5 Gy, 20 2 Gy, n 111) were compared for functional outcome up to 24 months after RT. In
addition, 10 potential prognostic factors were investigated.
Results: Improvement of motor function occurred in 90 patients (52%). Forty-seven percent of nonambulatory
patients regained the ability to walk. Functional outcome wassignificantly influenced by the time of developing
motor deficits before RT. Improvement of motor function was more frequent after long-course RT than after
short-course RT: 59% vs. 39% (p 0.10) at 1 month, 67% vs. 43% (p 0.043) at 6 months, 76% vs. 40%
(p 0.003) at 12 months, 78% vs. 43% (p 0.07) at 18 months, and 83% v 54% (p 0.33) at 24 months. A
subgroup analysis of the long-course RT group demonstrated a similar functional outcome for 10 3 Gy when
compared with 15 2.5 Gy and 20 2 Gy.
Conclusions: Long-course RT ispreferable for SCC in myeloma patientsbecause it resulted in better functional
outcome than short-course RT. Treatment with 10 3 Gy can beconsidered appropriate. © 2006 Elsevier Inc.

Myeloma, Spinal cord compression, Radiotherapy.

INTRODUCTION

Spinal cord compression (SCC) occurs in approximately 5% of

all cancer patients during the course of their disease (1, 2). In

most cases, urgent treatment is required to avoid the pro-

gression of motor deficits to paraplegia. Radiotherapy (RT)

is the most frequently used treatment for SCC, with the

primary goal of improvement in motor function.

The life expectancy of most patients with SCC is a few

months, depending on the type of primary tumor (2–5). For

patients with a poor expected survival, a radiation schedule

with a short overall treatment time is desirable, because a

reduction of the treatment time means less discomfort for

the often debilitated and paraplegic patients. Recent data

suggested short-course RT and long-course RT to be simi-

larly effective with respect to functional outcome in patients

with SCC (6, 7). Short-course RT might be considered the

RT regimen of choice for SCC patients (6).

Myeloma patients account for 10% of all cancer patients

with SCC and have a comparably good survival prognosis,

sometimes living for years after treatment (2, 8). This fact

leads to the question, is short-course RT the best option for

myeloma patients?

In the literature, very few reports can be identified that

investigated RT of SCC in myeloma patients (8–11). The
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172 patients

1994-2004

 Short course RT:
• 8 Gy in single fraction

• 20 Gy/5 fractions

 Long course RT:
• 30 Gy/10 fractions

• 37.5 Gy/15 fractions

• 40 Gy/20 fractions

IMPROVEMENT OF MOTOR FUNCTION 

AFTER RADIOTHERAPY

Rades et al IJROBP 2006;64(5):1452-1457

RT Dose



Rades et al. JCO 2016 

RT Dose
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RT Dose

Rades et al. JCO 2016 

MOTOR FUNCTION



Rades et al. JCO 2016 

RT Dose



Miller JA, et al. J. Neurosurg Spine 2016 

Spinal SRS

 Largest series of myeloma lesions (56) treated 

with spine SRS (14-16 Gy in single fraction)

 Rapid and durable symptomatic response 

(median time to pain relief: 1.6 months)

 LC @12 months: 85%

 SRS should be considered for patients with:

 Limited spinal disease

 Recurrent disease after EBRT

 Requirement for “marrow sparing” RT



RT Dose – Summary

 When main goal is pain relief: hypofractionated regimen with a total dose of 8 to 30 Gy (3 to 8 Gy/day)

 8 Gy is preferred for bone disease in patients with poor prospects of survival

 For epidural disease with spinal cord compression or bulky mass, when durable local control is desired: 

30 Gy/10 fractions or 20 Gy/5 fractions are equally effective

 Conventional fractionation (20-30 Gy in 2 Gy/day) may be preferred if RT volumes are large or for 

retreatment

 Spinal radiosurgery may represent an interesting opportunity for highly selected patients

(e.g. reirradiation, small lesions without spinal cord compression)



Example of Palliative RT for Multiple Myeloma (#1)

 53 years old patient

 Dorsal pain + bilateral leg 

weakness and paresthesia

 MRI and CT: multiple osteolytic

lesions; Spinal cord compression 

at D8 level

 Laminectomy (D8) + vertebral 

stabilization and histological 

sampling  Multiple Myeloma.



Tumor Board:

 Palliative RT on D8 followed by

 Chemotherapy + ASCT

RT dose: 30 Gy/10 fractions



 72 years old male

 Known history of MM, already treated with

multiple lines of chemotherapy

 Osteolytic lesion at D11-D12, determining

spinal cord compression, right leg weakness

and severe dorsal pain.

 RT dose: 20 Gy/5 fractions

 During treatment neurologic improvement

(dorsal pain disappeared and leg weakness

significantly reduced)

Example of Palliative RT for Multiple Myeloma (#1)



Shin SM et al. Clin Lymph, Myel & Leuk 2014

Bortezomib

Carfilzomib

Thalidomide

Lenalidomide

Novel Agents


