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Abstract

Purpose: Solitary plasmacytoma of the bone (SBP) or extdutiary plasmacytoma (EP) are
rare neoplasms amenable to local radiotherapyhigretrospective analysis, we report the
University Heidelberg experience in the treatmehsdlitary plasmacytomaPatients and
methods. From 1995 to 2008, 18 patients were treated witlalloadiotherapy. Ten patients
suffered from SBP, eight patients showed a singieamedullary lesionResults. Local
radiotherapy with a median dose of 45 Gy yieldede#&nt local control with only one
patient suffering from local relapse. SBP and E® s$ignificantly different 5-year multiple-
myeloma-free survival rates of 36.8% and 86.7%peaetvely. However, no significant
difference in overall survival could be detecté@bnclusions: Radiotherapy can achieve
excellent local control of solitary plasmacytomeodtession to multiple myeloma, especially

in the case of SBP, remains to be addressed bhefustudies.



Solitary plasmacytoma are rare neoplasms origigatiom plasma cells in bone (solitary
plasmacytoma of the bone, SBP) or in soft tissu¢rdmedullary plasmacytoma, EP). SBP
constitute about 10% of plasma cell neoplasms amdnainly found in the axial skeleton [1].
EP are even more rare (about 3%) with most maatfesis in the head-and-neck region [2].
Although both neoplasms originate from the same wple, distinct features concerning
progression to multiple myeloma suggest two diffiéathologic entities [3]

Patients typically present with symptoms causedbbgl tumor mass: pain and neurological
deficits in the case of SBP, dysphagia, breathmafplpms and epistaxis in the case of EP of
the head-and-neck region.

SBP and EP being rare malignant disorders, datiieatment options are sparse. However,
several single- and multicenter retrospective stidieport effective treatment of solitary
plasmacytoma with radiotherapy.

This study is a retrospective analysis of the Ursitg of Heidelberg experience in the

radiooncological treatment of solitary plasmacytoma

Patients and methods

Clinical data of all patients treated for plasmaay& or multiple myeloma in the Department
of Radiation Oncology of the University of Heidelgefrom 1995 to 2008 were searched,
ruling out all patients with generalised diseaselusion criteria were: one solitary lesion
confirmed by histology (fine-needle- or open bigpsyerification of localized disease by

whole-body-MRI or -CT or plain film skeletal survayormal serum calcium, blood count and



renal function, <10% plasma cells in bone marrovopby, normal serum protein
electrophoresis and no prior treatment for plasrnemog.

19 patients met the inclusion criteria. One patiat lost to follow-up due to relocation
abroad. Ten patients suffered from SBP, with mosinifestations in the spine (seven
patients), one in the sternal body, one in theldkage and one in the rib cage. Of the eight
patients with EP, five had manifestations in the/epharynx, one in the orbita, one in the
paranasal sinuses and one in the penile urethrduRber patient’s characteristics, see Table
l.

Ten patients were primarily treated with radiotipgrain eight cases postoperative
radiotherapy after partial resection or spinal degeession was performed.

Median age was 60.9 years (range: 35-81 yearshhenchajority of patients was male.
Radiotherapy was performed using linear accelesagid-planning was used for SBP lesions.
For EP lesions, 2D-planning (three patients), C3ela3D-plans (three patients) or intensity-
modulated radiotherapy (IMRT, two patients) weredis

The median applied dose was 45 Gy (range: 30 — G@)4in single fractions ranging from
1.8 to 2.5 Gy (for details, see table II) with rifiedence between SBP and EP.

Clinical follow-up consisted of clinical examinatip blood count and chemistry, serum
protein electrophoresis and plain film skeletavsyror whole-body-MRI or -CT.

Overall survival (OS) and multiple-myeloma-free\sual (MMFS) were calculated using the
Kaplan-Meier method. Survival distributions weremared using the log-rank test

(Statistica, StatSoft Inc., Tulsa, USA).



Results

Follow-up

Median follow-up was 47 months (range: 8-167 montAs last follow-up, four patients had
died (three deaths were myeloma-related). Of theefidhining patients, eight presented with

no sign of local recurrence or progression to mldtmyeloma.

Local control

Local control was very good with only one patieutfering from local relapse (6%). In this
case, local relapse occurred seven years aftedagpement of multiple myeloma and eight
years after initial treatment of vertebral bodidsl L2 with a total dose of 38 Gy, so that re-
irradiation was possible. Yet, radiotherapy hadb&o stopped due to the development of

perforated diverticulitis.

Progression to multiple myeloma

Nine patients (50%) progressed to multiple myeloMadian time to progression was 34.3
months (range: 2 — 154 months). Progression oatunréhe majority of cases (six patients)
in the first year after initial diagnosis. For 4B patients, 2- and 5-year MMFS rates were
59.1%, the 10-year MMFS rate was 49.2%. Patierffersing from EP showed a significantly
lower progression rate than SBP patients. Only wfoeight patients (25%) with EP
progressed to multiple myeloma, whereas sevengtft giatients (70%) with SBP suffered
from progression. The 5-year MMFS rates for SBP &®l were 36.8% and 86.7%,
respectively (p=0.015, Figure I). Age, sex and dagglied to the lesion had no influence on

multiple-myeloma-free survival on univariate anays



Overall survival

Four patients (22.2%) died during follow-up. Thpients died of multiple myeloma, all of
them initially had presented with SBP. One patigntially diagnosed with EP died of
dementia.

2-year OS was 87.5%, 5-year and 10-year OS wei@« With no statistically significant

difference between SBP and EP (p=0.234, Figure II).

Toxicity

In general, local radiotherapy was tolerated vesfl.wNo grade IlI-IV toxicity occurred.
Patients with irradiation of the head and neck tyasaffered from mild acute mucositis and
skin erythema. Patients treated for bone lesiopsrted no side effects. None of the patients

in our cohort developed secondary malignancies.

Discussion

Local control

In line with other retrospective studies, radio#mr achieved excellent local control with
only one patient suffering from local relapse (9486al control). In a large multicenter
retrospective analysis of 258 patients with SBP/BBsahin et al. saw a 5-year local control
rate of 86% [4]. Along this line, Liebross et atported 96% local control in patients with
SBP [5] and Bachar et. al observed a 5-year freedfolocal recurrence of 81% [2]. There is
no reported significant difference in local contb&tween SBP and EP. For example, Dagan
et al. observed local control rates of 88% in tlsenies of 32 patients with SBP or EP with no

statistically significance between tumor types [6].



Progression to multiple myeloma

We found a significantly higher percentage of p#sewith progression to multiple myeloma
in the case of SBP (70%) compared to EP (25%). mgthis is in accord with the data
published so far. In the University of Florida ssti 68% of SBP patients progressed to
multiple myeloma, whereas only 20% of EP patierdd progressive disease [6]. In their
series of 46 patients with SBP or EP, Tsang etaal. significantly different 8-year myeloma-
free survival rates of 36% and 84%, respectivel}. [@zsahin et al. identified bone
localization as a predictor for development of npldt myeloma [4].

Compared to other studies, the median time to pssjon of 34.3 months we saw in our
patients forms the upper end of the reported rand& — 36 months [1,7,8,9]. Six out of nine
patients with progressive disease developed meltipleloma in the first year after diagnosis.
This fact underlines the relevance of thoroughh@etpeutic staging. With the introduction of
whole-body MRI scans, staging sensitivity could dsghanced significantly. According to
Wilder et al., up to 25% of patients initially dia@sed with solitary plasmacytoma are found
to have systemic disease [10].

Given the high probability of progression to sysiedisease, a small prospective study by
Aviles et al. applied local radiotherapy followey lbw dose prednisone/melphalan over 3
years, resulting in 12% progression to multiple loge compared to 54% of patients treated
with radiotherapy alone [11]. However, the quest@radjuvant chemotherapy for solitary

plasmacytoma remains to be addressed by largegpgrtige studies.

Overall survival

Analysis showed that 2-year-OS in our series wa8%7and 5-year- and 10-year-OS was
77.8% with no statistically significant differenbetween SBP and EP. Data published so far
are inconsistent: Significantly different OS ravesre found by Ozsahin et al., who described

10-year overall survival rates of 72% for EP an&52r SBP (p=0.04) [4], and Tsang et al.,



who reported 8-year overall survival rates of 70988%, respectively (p=0.023). In contrast,
neither Bolek et al. [12] nor Jyothirmay et al. [£8uld detect a significant difference in OS.

For an overview of all studies cited, see table Il

Influence of dose

In our patient cohort, we could not detect a dosgetidence of local control. In agreement
with our findings, Tsang et al. reported no highsk of local recurrence for doses <35 Gy [7]
and Oszahin et al. described no dose-dependenioealfcontrol for doses >30 Gy [4]. In
contrast, Mendenhall et al. found that doses >40r&aulted in 94% local control of SBP
compared to 69% after <40 Gy [14]. For EP, sigaifity better local control was reported for
doses >45 Gy (100% 5-year LCR vs. 55% for <45 GQ¥).[ Considering the low treatment
toxicity, doses of 40-50 Gy seem to be a generaseonsus for SBP [1,12,16] and of 40-60

Gy for EP [17,18].

Conclusion

Local radiotherapy of solitary plasmacytoma resuftsexcellent local control with low
treatment toxicity. SBP and EP show distinct feaduconcerning progression to multiple
myeloma with SBP patients being at a higher risprofgression. Further studies are required
to identify risk factors for progression in order @éstablish more individualized therapeutic

strategies.



References

1.

10.

11.

12.

13.

14.

Holland J, Trenkner DA, Wasserman TH, and lséng B Plasmacytoma. Treatment
results and conversion to myeloma. Cancer 199218-1%17.

Bachar G, Goldstein D, Brown D, Tsang R, Lockdl G, Perez-Ordonez B et al.
Solitary extramedullary plasmacytoma of the heatiraatk--long-term outcome
analysis of 68 cases. Head Neck 2008;8:1012-1019.

Galieni P, Cavo M, Awvisati G, Pulsoni A, FalR, Bonelli MA et al. Solitary
plasmacytoma of bone and extramedullary plasmagyttwo different entities? Ann
Oncol 1995;7:687-691.

Ozsahin M, Tsang RW, Poortmans P, Belkaceniofla M, Dincbas FO et al.
Outcomes and patterns of failure in solitary plasyt@ma: a multicenter Rare Cancer
Network study of 258 patients. Int J Radiat Onciall Phys 2006;1:210-217.

Liebross RH, Ha CS, Cox JD, Weber D, Deladg]land Alexanian R Solitary bone
plasmacytoma: outcome and prognostic factors fotigwadiotherapy. Int J Radiat
Oncol Biol Phys 1998;5:1063-1067.

Dagan R, Morris CG, Kirwan J, and Mendenhal\Solitary plasmacytoma. Am J
Clin Oncol 2009;6:612-617.

Tsang RW, Gospodarowicz MK, Pintilie M, BezfakWells W, Hodgson DC et al.
Solitary plasmacytoma treated with radiotherapypawt of tumor size on outcome. Int J
Radiat Oncol Biol Phys 2001;1:113-120.

Liebross RH, Ha CS, Cox JD, Weber D, Deladg)land Alexanian R Clinical course
of solitary extramedullary plasmacytoma. RadiotBecol 1999;3:245-249.

Mendenhall WM, Mendenhall CM, and Mendenhd Sbolitary plasmacytoma of bone
and soft tissues. Am J Otolaryngol 2003;6:395-399.

Wilder RB, Ha CS, Cox JD, Weber D, DelasKll@and Alexanian R Persistence of
myeloma protein for more than one year after régicpy is an adverse prognostic
factor in solitary plasmacytoma of bone. Cancer226(1532-1537.

Aviles A, Huerta-Guzman J, Delgado S, Fereamsl, and Diaz-Maqueo JC Improved
outcome in solitary bone plasmacytomata with comditherapy. Hematol Oncol
1996;3:111-117.

Bolek TW, Marcus RB, and Mendenhall NP Sofifslasmacytoma of bone and soft
tissue. Int J Radiat Oncol Biol Phys 1996;2:329:333

Jyothirmayi R, Gangadharan VP, Nair MK, argjaR B Radiotherapy in the treatment
of solitary plasmacytoma. Br J Radiol 1997;833:516-

Mendenhall CM, Thar TL, and Million RR Sotiggplasmacytoma of bone and soft
tissue. Int J Radiat Oncol Biol Phys 1980;11:149011



15.

16.

17.

18.

10

Tournier-Rangeard L, Lapeyre M, Graff-Caidde, Mege A, Dolivet G, Toussaint B et
al. Radiotherapy for solitary extramedullary plasgtama in the head-and-neck region:
A dose greater than 45 Gy to the target volume avgs the local control. Int J Radiat
Oncol Biol Phys 2006;4:1013-1017.

Kumar A, Loughran T, Alsina M, Durie BG, abfllbegovic B Management of
multiple myeloma: a systematic review and crit@ppraisal of published studies.
Lancet Oncol 2003;5:293-304.

Creach KM, Foote RL, Neben-Wittich MA, andl&RA Radiotherapy for
Extramedullary Plasmacytoma of the Head and Nextkl Radiat Oncol Biol Phys
2008.

Michalaki VJ, Hall J, Henk JM, Nutting CM, caRlarrington KJ Definitive radiotherapy
for extramedullary plasmacytomas of the head awc#.rigr J Radiol 2003;910:738-741.



L egends

Table I.

Table II.

Table Ill.

Figure I.

Figure 1.

11

Patients’ and treatment characteristics.

Prescribed dose and fractionation scheme.

Literature overview.

Multiple-myeloma-free survival for SBPA&RP patients.

Overall survival for SBP and EP patients



12

Patients’ and treatment characteris n
Sex Male 12
Female 6
Age at diagnosis, median 60.9 years (range: 36-81)
SBP Vertebral body 7
Skull bas 1
Sternun 1
Ribs 1
EP Head-and-neck 7
Urethra 1
Primary radiotherapy SBP 5
EP 5
Postoperave radiotherag SBF 6
EF 2

Table I. Patients’ and treatment characteristics.
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patient localisation total dose single dose
(Gy) (Gy)

1 sternum 45 2.5

2 nasopharynx 50.4 1.8

3 C4-C6 40 2

4 nasopharynx 48 2

5 pharynx 46 2

6 Th8-L2 38 2

7 L2-4 4C 2

8 nasopharynx 38 2

9 Thl -3 40 2

10 right orbit and cheek 48 2

11 C7—-Th2 50 2

12 Th5 -9 30 3

13 skull bas 45 1.6

14 tongue 44 2

15 8th rib 50 2

16 L1-4 26 (boost40) | 2

17 paranasal sinuses 50 2

18 penile urethra 46 1.8
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No. of RT dose L ocal MMES 0S
patients control
Bachar 2008 | 68 (only | 35.4 Gy 5-y-LCR 5-y-MMFS 77% 5y 76%
EP) median 81%
Bolek 1996 37 (SBP 27,43.2 Gy LC 97% 10-y-MMFS 46% | 5-y-OS EP
EP 10) median SBP, 89% EP 100%, SBP
32%
Chao 2005 16 (only | 45 Gy LC 100% 10-y-MMFS 75% | 10-y-OS
EP) median 54%
Creach 2008 | 18 (only |50.4 Gy LC 100% Development of | 10-y-OS
EP) median MM or 55%
plasmacytoma at
distant sites 33%
after median 3.1y
Frassica 19¢ | 46 (only 39.75 Gy | LC 89% 1C-y-MMFS 25% | 10-y-OS
SBP) median 45%
Jyothirmayi 30 (SBP 23 | 45 Gy LCEP development o 5-y-OS EP
1997 EP 7) median 86%, SBP | MM EP 43% after | 57%, SBP
100% median 30 mo., 75%
SBP 39% after
median 28 mo.
Liebross 199 | 57 (only 50 Gy LC 96% 53% developmer | median
SBP) median of MM after survival
median 1.8y 110y
Liebross 1999 22 (only |50 Gy LC 95% 5-y-MMFS 68% Not stated,
EP) median median
survival 9.5
y
Mayr 1990 30 (EP 13, | 40-60 Gy LC EP Development of | 5-y-OS EP
SBP 17) 92%, SBP | MM EP 23%, SBP| 58%, SBP
88% 53% 47%
Ozsahin 2006| 258 (SBP | 40 Gy 5-y-LCR 10-y-MMFS all 10-y-0OS all
206, EP 52)| median 86% 31%, EP 55%, SBP54%, EP
25% 72%, SBP
52%
Tournier- 17 (only 52.6 Gy 5-y-LCR 5-y-MMFS 64.1 %| Not stated
Rangeard EP) median 72.8 Gy
2006
Tsang 2001 46 (SBP 32,35 Gy 8-y-LCR 8-y-MMFS: 50% 8-y-0S
EP 14) median 83% 65%
Wilder 2002 | 60 (only 46 Gy 10-y-LCR | 10-y-MMFS 38% | 10-y-OS
SBP) median 90% 59%
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