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Analysis of the effectiveness of teleradiotherapy
with modulation of beam intensity in the
extramedullary plasmacytoma of the head and
neck region: A new look at inductive systemic
treatment

Analiza efektywnosci teleradioterapii z modulacja
intensywnosci wigzki w pozaszpikowej postaci szpiczaka
w obrebie gtowy i szyi — nowe spojrzenie na indukcyjne
leczenie systemowe
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Results:

Summary

Extramedullary plasmacytoma (EMP) is a very rare malignancy. EMP is highly radiosensitive.
Local disease control can be obtained by administering a dose of 45-50 Gy. Relatively rarely,
in less than 20% of cases, a progression of EMP to the systemic form of multiple myeloma
(MM) may be observed.

This paper presents a retrospective analysis of 5 patients with EMP of the head and neck
region, treated in 2009-2016 with the use of intensity modulated radiation therapy (IMRT).
In three of the five patients, the tumor was located in the larynx; in one case, it was located
in the nasopharynx and one in the maxillary sinus. All patients were qualified for definitive
radiotherapy using the IMRT technique. Two patients with EMP located in the nasopharynx
and in the maxillary sinus, with tumor sizes of 10 cm and 8 cm, respectively, received induction
systemic treatment to improve the anatomical conditions for the planned radiotherapy and
to reduce associated radiation doses in critical organs.

The effect of radiotherapy with modulation of beam intensity on local, regional and remote
control in patients with EMP of the head and neck region was analyzed. The median of the dose
used was 50 Gy. During the observation period of maximum 29 months (median: 26 months),
all patients (100%) remained without disease recurrence and progression to the MM.
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Conclusion:

IMRT leads to very good results in the form of local and regional control in patients with EMP

of head and neck region. Based on the discussion, which is not a direct result of the study, in
cases of extensive tumor mass or close proximity of critical organs, it seems justified to use

inductive systemic treatment.
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INTRODUCTION

An extramedullary plasmacytoma (EMP) is a very rare
malignancy. Monoclonal plasma cells may occupy a sin-
gle localization as a plasmacytic tumor; however, they
more often reveal their presence in the form of a syste-
mic condition with bone marrow involvement, i.e. multi-
ple myeloma (MM) [24, 25, 26, 34]. Isolated varieties may
occur as a solitary bone plasmacytoma (SBP) or a soli-
tary extramedullary plasmacytoma (SEP) [6, 8]. The form
located in soft tissues constitutes 3% of all plasma cells
tumors and men suffer from it 3 times more often than
women [37]. The average age of onset is 56-59 years [10].
In order to diagnose SEP, confirmation of the presence
of clonal plasmocytes in the extramedullary tumor in a
single tumor tissue biopsy should be obtained [10]. It is
also important to exclude MM cells infiltration of soft
tissues in other locations and osteolytic bone lesions [24,
25, 26, 34]. The diagnosis is confirmed by the absence
of organ-specific symptoms characteristic of MM [15,
18]. For the exclusion of MM, it is necessary to confirm
the absence of bone marrow involvement by monoclo-
nal plasma cells or to reveal their infiltration in a lesser
extent than 10% of all nucleated cells in the bone mar-
row biopsy [9, 11, 19]. There may be M protein in serum
and/or urine in SEP, but in concentrations lower than in
MM [11]. The most common EMP location (approxima-
tely 80% of all cases) is the head and neck region [27].
The most frequently occupied areas are the nasal cavity,
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VCD - Velcade®, Cyclophosphamide and Dexamethasone.

paranasal sinuses and nasopharynx [12]. According to
various authors, these tumors in 10-25% also occupy
the regional lymphatic system [13, 20]. The most com-
mon clinical symptoms include rhinitis, epistaxis, pain,
hemoptysis, dysphonia and proptosis [22, 23]. Radia-
tion therapy is the standard treatment or, in the case of
small, resectional changes, surgical treatment. In some
cases, it is reasonable to combine these methods. 50-80%
of patients survive for 10 years. Negative predictors are
tumor size greater than 5 cm and the involvement of
the lymphatic system [32]. EMP is a highly radiosensi-
tive neoplasm. Local disease control can be obtained by
administering a dose of 45-50 Gy [35]. Relatively rarely,
in less than 20% of cases, progression to the systemic
form of MM occurs [9]. Prognosis in EMP is the best of
all forms of plasma cells neoplasms. The only negative
prognostic factor is progression to MM [38].

MATERIAL AND METHODS

A retrospective analysis was carried out of patients tre-
ated for EMP of the head and neck region with the use
of intensity modulated radiation therapy (IMRT) in the
years 2014-2017 in the First Radiotherapy Department,
St. John’s Cancer Center in Lublin, Poland. The study
group consisted of three men and two women between
the ages of 30 and 68 (median 59). Three patients were
in very good general condition (performance status PS
0) and two in good condition (PS 1) according to the
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Zubrod performance scale. In three out of five patients,
the neoplasm was located in the larynx, in one case in
the nasopharynx and one in the maxillary sinus. In each
of the three patients with the localization of EMP in the
larynx hoarseness occurred and in one case a dry cough
was also observed. The patient with the infiltration
localized in the nasopharynx presented diplopia, eye
pain, exophthalmos and paresthesia of the cheek on the
tumor’s site as well as a stuffy nose. Symptoms of EMP

Table 1. Patient characteristics

in the maxillary sinus were the following: exophthalmos
on the side of the infiltration and epistaxis.

Primary sizes of EMP assessed by MRI with contrast ran-
ged from 1.5-10 cm (median 4 cm). Patients included in
the study did not present lymph node involvement in the
course of the underlying disease. One of the patients with
a laryngeal tumor had microlaryngeal surgery (MLS) per-
formed three times. The first procedure was performed

Patient 1 2 3 4 5
Gender female male male female Male
Age 57 65 30 68 59
Location Larynx Nasopharynx Maxillary sinus Larynx Larynx
) Diplopia,eye pain, ) Exophthalmos on the side
Signs and exophthalmos, paresthesia of . )
Hoarseness i of the infiltration and Hoarseness, dry cough Hoarseness
symptoms the cheek on the tumor’s site o
epistaxis
and stuffy nose
MLS
-2009 primary
treatment
Surgical treatment ~ -2011 treatment of None None None None
relapse
-2015 treatment of
second relapse
Radiation thera 05t0 elrgﬂtwe organ/ IMTR IMTR IMTR IMTR
Py postop . g tumor tumor tumor tumor
space site
Dose 46Gy 54Gy 50Gy 50Gy 54Gy
Outcome according
to Recist 1.1 criteria ® ® R ® ®
Follow-up 26 months 28 months 25 months 29 months 26 months
Primary tumor size 1.5m 10 cm 8m 3cm 4cm
V(D 6 cycles every 21 days;
Bortezomib 1,3 mg/m2,
day1,4,8,11; PAD 2 cycles every 21 days;
(yclophosphamide Bortezomib 1,3 mg/m2,
500 mg/m2 day1,4,8,11;
Systemic treatment day 1; Doxorubicin 30 mg/m2,
before radiation None Dexamethasone 40 mg day day 4 None None
thera 1,2,4,5,8,9,11,12 (cycles Dexamethasone 40 mg
Py 1-3) and day
day 1,2,4,58,9,11,12
1,4,8,11 (from
4th cycle) Recist 1.1- PR
Recist 1.1- PR
Systemic treatment
after radiation None None None None None

therapy

MLS, microlaryngeal surgery; IMRT, intensity-modulated radiotherapy; Recist 1.1, Response Evaluation Criteria
In Solid Tumors Version 1.1; CR, complete remission; PR, partial remission
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Fig. 1. MRI scan of a patient with infiltration in the maxillary sinus prior to the initiation of systemic induction treatment (1A) and after the systemic induction

treatment (1B)

to remove the primary lesion and the next two due to the
recurrence of the local tumor. After the last treatment,
the patient was referred to radiotherapy. The other four
patients were not previously operated. The detailed cha-
racteristics of the patients are presented in Table 1.

Two patients with EMP located in the nasopharynx and
in the maxillary sinus, with tumor sizes of 10 cm and 8
cm, respectively, received induction systemic treatment
to improve the anatomical conditions for the planned
radiotherapy and to reduce associated radiation doses
in critical organs. The patient with nasopharyngeal
infiltration received 6 cycles of chemotherapy every 21
days according to the VCD scheme (bortezomib, cyclo-
phosphamide and dexamethasone, Table 1). The patient
with infiltration within the maxillary sinus received 2
cycles every 21 days according to the PAD scheme (bor-
tezomib, doxorubicin and dexamethasone, Table 1). The
magnetic resonance imaging (MRI) scan of this patient
prior to the initiating of induction treatment is shown
in Figure 1A. Figure 1B shows the same patient after the
systemic treatment.

Both patients after completion of chemotherapy were
qualified for radical radiotherapy using the IMRT techni-
que, similarly to the other three patients without induc-
tion treatment.

During the planning of radiotherapy, gross tumor
volume (GTV) was determined by means of a fibrosco-
pic examination and image obtained by merging MRI
with contrast with computed tomography (CT). In each

case, a 2 cm margin was added to the GTV for clinical
target volume (CTV). The area of CTV was reduced by
natural barriers to cancer spreading, such as cartilage
and bones. Next, a 5 mm radial margin was added to
the CTV area to obtain planning target volume (PTV).
The applied therapeutic doses ranged from 46 to 54 Gy
(median 50 Gy, Table 1). Target areas and the isodose
distribution of a patient with EMP located in the maxil-
lary sinus are shown in Figure 2A and 2B.

After the end of IMRT, the following parameters were
evaluated in the group of patients: disease-free survival
(DFS), multiple myeloma free survival (MMFS) and local
control (LC). The follow-up period ranged from 25 to
29 months after the end of IMRT (median 26 months).
One month after completion of radiotherapy, patients
were tested with a fibroscopic examination and labo-
ratory tests, which were then repeated every 3 months
to the 13th month after the end of IMRT, together with
the MRI examination. In the second year, control tests
were carried out every 4 months. The response to the
treatment was assessed in MRI with contras using the
Response Evaluation Criteria In Solid Tumors Version
1.1 (RECIST 1.1).

RESULTS

After induction treatment, in both cases (EMP in the
nasopharynx and EMP in the maxillary sinus), partial
remission (PR) of the disease in the MRI examination
was obtained according to the criteria of RECIST 1.1.
Four months after the end of IMRT, all 5 patients, both
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Fig. 2. Target areas and the isodose distribution of a patient with EMP located in the maxillary sinus; 2A — axial plane, 2B — mid-sagittal plane

in fiberoscopy and MRI, presented complete remission
of the disease (CR) according to the criteria of RECIST
1.1. All patients are still alive and have no relapse or pro-
gression to MM (Table 1).

Radiotherapy was well tolerated. During the irradiation,
two patients presented mucositis grade 2 according to
the RTOG/EORTC scale (Radiation Therapy Oncology
Group/European Organization for Research and Treat-
ment of Cancer scale), which completely resolved within
4 months after the end of radiotherapy. During the fol-
low-up period, late side effects of IMRT were not obse-
rved.

DISCUSSION

An EMP is high radiosensitive neoplasm. LC can be
achieved in 64-100% of cases. Reported radiation doses
sufficient to provide LC in tumors below <5 cm range
from 35-45Gy [14, 36]. However, this may not be eough
to obtain satisfactory results if the tumor size is above 5
cm and when the primary site of tumor is nasopharynx.
Mendenhall et al. suggested that doses higher than 40
Gy provide LC in 94% of cases. At lower doses than 40
Gy, LC was achieved only in 64% of patients [21]. Bolek
et al. showed 100% LC and recommended a dose of 40
Gy using a fraction of 2 Gy [3]. The suggested final dose
is in the range of 40-50 Gy; for tumors below 5 cm, it is
about 40 Gy and for tumors over 5 cm it is recommen-
ded to give approximately 50 Gy [30]. In turn, reports by
Skéra et al. show a 10-year LC at 90.9% with the doses
of 45-70 Gy (median 56 Gy) [29]. Other analyzes suggest
that in the long-term follow-up, final doses higher than
45 Gy provide a higher percentage of LC [35]. Kimberly
et al. reached 100% LC using a mean dose of 50.4 Gy and
also suggested doses higher than 40 Gy. These resear-
chers also recommend including the entire nasal cavity
and the paranasal sinuses in the irradiation area at this
EMP location [5]. Ryohei et al. achieved a 10-year LC at
87% using doses with a median of 50 Gy. In a multicenter

analysis, the authors suggested that the combination of
radiotherapy and surgery brings better results in ove-
rall survival (0S) [28]. The authors of the present paper
suggest the use of final doses of 46-54 Gy (median 50
Gy), using a fraction of 2 Gy, which allowed us to achieve
100% LC.

Relatively few reports refer to the use of chemothe-
rapy in the cases of EMP, and in particular the possibi-
lities and effects of inductive systemic treatment. The
benefits of its use may be similar to those in patients
with diagnosed squamous cell carcinoma of the head
and neck region [16]. The results of the studies on head
and neck cancers did not confirm the improvement of
LC and OS; however, inductive chemotherapy in many
situations is able to improve anatomical conditions, and
therefore reduce tumor size and improve the possibility
of better protection of critical organs during planned
radiotherapy [17]. This procedure can also reduce the
risk of distant metastasis.

In the case of EMP, higher chemosensitivity would be
expected than in squamous cell carcinoma, so the use
of induction systemic treatment could improve LC [2].
The use of such treatment could improve the 0S and
enable the reduction of the final doses of radiotherapy,
leading to better protection of healthy tissues. The topic
of future research should focus on setting the optimal
inductive treatment regimen as well as on assessing the
number of cycles required for administration prior to
radiotherapy. Improvement of the MMFS and OS using
adjuvant chemotherapy based on melphalan and pred-
nisolone was demonstrated in a randomized trial of Avi-
les et al. [1]. The trend towards MMFS improvement
was also observed by Suh et al. in a similar study [33].
According to the guidelines published by Soutar et al.
in patients with tumors greater than 5 cm, as well as
in cases of incomplete response to radiotherapy, che-
motherapy should be considered [31]. In other reports,
the authors did not recommend the administration of
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chemotherapy as this may result in the formation of
resistant clones and limit the possibility of subsequent
therapy [6]. However, this data was published in 2000
and it presented the influence of older system treatment
regimens. Currently, better results in the treatment of
MM are achieved with newer regimens using bortezo-
mib and thalidomide, which should suggest the use of
these drugs in daily practice [4, 7, 15, 31]. It should also
be remembered that there is an increased risk of secon-
dary tumors following the use of melphalan-based che-
motherapy [29]. In one of the patients analyzed by our
group, the use of only 2 cycles of PAD treatment allowed
us to reduce the tumor size by 60%, which suggests that
the total number of cycles required for administration
in induction therapy may be small. The selection of an
appropriate schedule and the optimal number of cycles,

REFERENCES

as well as finding predictors of response to chemothe-
rapy should be a stage of subsequent tests in patients
with EMP. The key period from the end of treatment is
the period of two years, in which recurrence and pro-
gression to the systemic form (MM) usually occurs [5].

In conclusion, radiotherapy with doses of 46-54 Gy
resulted in excellent results in the treatment of patients
with EMP we examined, as evidenced by the lack of
recurrence and progression during the two-year follow-
-up period. The optimal dose of radiotherapy in SEP of
the head and neck region is becoming more understood.
Based on the discussion, which is not a direct result of
the study, in cases of extensive tumor mass or close pro-
ximity of critical organs, it seems justified to use induc-
tive systemic treatment.

[1] Avilés A., Huerta-Guzmdn J., Delgado S., Ferndndez A., Diaz-Ma-
queo].C.: Improved outcome in solitary bone plasmacytomata with
combined therapy. Hematol. Oncol., 1996; 14: 111-117

[2] Bizon A., Jedryczko K., Milnerowicz H.: The role of metallothio-
nein in oncogenesis and cancer treatment. Postepy Hig. Med. Do$w.,
2017; 71: 98-109

[3] Bolek T.W., Marcus R.BJr., Mendenhall N.P.: Solitary plasmacy-
toma of bone and soft tissue. Int. J. Radiat. Oncol. Biol. Phys., 1996;
36:329-333

[4] Cavo M., Tacchetti P., Patriarca F., Petrucci M.T., Pantani L., Galli M.,
DiRaimondoF., Crippa C., Zamagni E., Palumbo A., Offidani M., Corradini
P, Narni F,, Spadano A., Pescosta N., et al.: Bortezomib with thalidomide
plus dexamethasone compared with thalidomide plus dexamethasone
as induction therapy before, and consolidation therapy after, double
autologous stem-cell transplantation in newly diagnosed multiple my-
eloma: a randomised phase 3 study. Lancet, 2010; 376: 2075-2085

[5] Creach K.M., Foote R.L., Neben-Wittich M.A., Kyle R.A.: Radiothe-
rapy for extramedullary plasmacytoma of the head and neck. Int. J.
Radiat. Oncol. Biol. Phys., 2009; 73: 789-794

[6] Dimopoulos M.A., Moulopoulos L.A., Maniatis A., Alexanian R.:
Solitary plasmacytoma of bone and asymptomatic multiple myelo-
ma. Blood, 2000; 96: 2037-2044

[7] Fermand].P., Katsahian S., Divine M., Leblond V., Dreyfus F., Macro
M., Arnulf B, Royer B., Mariette X., Pertuiset E., Belanger C., Janvier
M., Chevret S., Brouet J.C., Ravaud P., Group Myelome-Autogreffe:
High-dose therapy and autologous blood stem-cell transplantation
compared with conventional treatment in myeloma patients aged
55 to 65 years: long-term results of a randomized control trial from
the Group Myelome-Autogreffe. J. Clin. Oncol., 2005; 23: 9227-9233

[8] Frizzera G.: Castleman’s disease and related disorders. Semin.
Diagn. Pathol., 1988; 5: 346-364

[9] Galieni P., Cavo M., Pulsoni A., Avvisati G., Bigazzi C., Neri S., Ca-
liceti U., Benni M., Ronconi S., Lauria F.: Clinical outcome of extra-
medullary plasmacytoma. Haematologica, 2000; 85: 47-51

[10] Gonzdlez Guijarro 1., Dfez Gonzdlez L., Rodriguez Acevedo N.,
Pallas Pallas E.: Extramedullary plasmacytoma of the larynx. A case
report. Acta Otorrinolaringol. Esp., 2011; 62: 320-322

[11] Grammatico S., Scalzulli E., Petrucci M.T.: Solitary plasmacyto-
ma. Mediterr. J. Hematol. Infect. Dis., 2017; 9: 2017052

[12] Gromer R.C., Duvall AJ.3rd.; Plasmacytoma of the head and neck.
J. Laryngol. Otol., 1973; 87: 861-872

[13] Holland J., Trenkner D.A., Wasserman T.H., Fineberg B.: Pla-
smacytoma. Treatment results and conversion to myeloma. Cancer,
1992; 69: 1513-1517

[14] Jyothirmayi R., Gangadharan V.P., Nair M.K., Rajan B.: Radio-
therapy in the treatment of solitary plasmacytoma. Br. J. Radiol.,
1997, 70: 511-516

[15] Karabon L., Pawlak-Adamska E., Tomkiewicz A., Jedynak A.,
Kielbinski M., Woszczyk D., Potoczek S., Jonkisz A., Kuliczkowski K.,
Frydecka I.: Variations in suppressor molecule CTLA-4 gene are re-
lated to susceptibility to multiple myeloma in a Polish population.
Pathol. Oncol. Res., 2012; 18: 219-226

[16] Klatka J., Grywalska E., Hymos A., Krasowska E., Mielnik M.,
Siwicka-Gieroba D., Markowicz J., Trojanowski P., Olszariski W., Ro-
linski J.: Subpopulations of natural killer-T-like cells before and
after surgical treatment of laryngeal cancer. Cent. Eur. J. Immunol.,
2017, 42: 252-258

[17]Klatka]., Grywalska E., Wasiak M., Markowicz ., Trojanowski P.,
Olszariski W., Roliniski J.: The percentage of iNKT cells among other
immune cells at various clinical stages of laryngeal cancer. Postepy
Hig. Med. Do$w., 2016; 70: 392-399

[18] Kubicki T., Dytfeld D., Baszczuk A., Wysocka E., Komarnicki M.,
Lewandowski K.: Clinical usefulness of serum free light chains me-
asurement in patients with multiple myeloma: comparative analy-
sis of two different tests. Postepy Hig. Med. Do$w., 2017; 71: 40-46

[19] Liebross R.H., Ha C.S., Cox].D., Weber D., Delasalle K., Alexanian
R.: Clinical course of solitary extramedullary plasmacytoma. Radio-
ther. Oncol., 1999; 52: 245-249

[20] Medini E., Rao Y., Levitt S.H.: Solitary extramedullary plasma-
cytoma of the upper respiratory and digestive tracts. Cancer, 1980;
45: 2893-2896

[21] Mendenhall C.M., Thar T.L., Million R.R.: Solitary plasmacyto-
ma of bone and soft tissue. Int. J. Radiat. Oncol. Biol. Phys., 1980;
6:1497-1501

[22] Miller FR., Lavertu P., Wanamaker J.R., Bonafede J., Wood B.G.:
Plasmacytomas of the head and neck. Otolaryngol. Head Neck Surg.,
1998;119: 614-618

[23] Nofsinger Y.C., MirzaN., Rowan P.T., Lanza D., Weinstein G.: Head
and neck manifestations of plasma cell neoplasms. Laryngoscope,
1997, 107: 741-746

[24] Pasiarski M., Grywalska E., Kosmaczewska A., G67dZ S., Rolifiski
J.: The frequency of myeloid and lymphoid dendritic cells in multiple

889



® Postepy Hig Med Dosw (online), 2018; tom 72: 884-890

myeloma patients is inversely correlated with disease progression.
Postepy Hig. Med. Do$w., 2013; 67: 926-932

[25] Pasiarski M., Grywalska E., Kosmaczewska A., G6ZdZ S., Steckie-
wicz P., Garus B., Bilski M., Hymos A., Roliiski J., Bilski M., Roliriski
J.: Assessment of peripheral blood and bone marrow T, NK, NKT and
dendritic cells in patients with multiple myeloma. Postepy Hig. Med.
Dosw., 2015; 69: 1435-1442

[26] Preety N., Alice K.P., Chinnu J., Amrith M., Sneha G., Vivek I,
Abraham A.P.: Multiple extramedullary plasmacytoma in a setting of
complete bone marrow remission: food for thought. Int. J. Hematol.
Oncol. Stem Cell Res., 2017; 11: 281-285

[27] Rakover Y., Bennett M., David R., Rosen G.: Isolated extrame-
dullary plasmacytoma of the true vocal fold. J. Laryngol. Otol., 2000;
114: 540-542

[28] sasaki R., Yasuda K., Abe E., Uchida N., Kawashima M., Uno T,,
Fujiwara M., Shioyama Y., Kagami Y., Shibamoto Y., Nakata K., Taka-
da Y., Kawabe T., Uehara K., Nibu K., Yamada S.: Multi-institutional
analysis of solitary extramedullary plasmacytoma of the head and
neck treated with curative radiotherapy. Int. J. Radiat. Oncol. Biol.
Phys., 2012; 82: 626-634

[29] Skéra T., Pudetek K., Nowak-Sadzikowska J., Pietrasz M., Szysz-
ka-Charewicz B., Jakubowicz J.: Effect of definitive radiotherapy on
the long-term outcome in patients with solitary extramedullary
plasmacytoma. Hematol. Oncol., 2017; 35: 317-322

[30] soutar R., Lucraft H., Jackson G., Reece A., Bird J., Low E., Sam-
son D.; Guidelines Working Group of the UK Myeloma Forum; British
Committee for Standards in Haematology; British Society for Ha-
ematology: Guidelines on the diagnosis and management of solitary
plasmacytoma of bone and solitary extramedullary plasmacytoma.
Br.J. Haematol., 2004; 124: 717-726

[31] Soutar R., Lucraft H., Jackson G., Reece A., Bird J., Low E., Samson
D.; Working Group of the UK Myeloma Forum; British Committee for
Standards in Haematology; British Society for Haematology: Guide-
lines on the diagnosis and management of solitary plasmacytoma
of bone and solitary extramedullary plasmacytoma. Clin. Oncol.,
2004; 16: 405-413

[32] Straetmans J., Stokroos R.: Extramedullary plasmacytomas in
the head and neck region. Eur. Arch. Otorhinolaryngol., 2008; 265:
1417-1423

[33] Suh Y.G., Suh C.0.,Kim].S.,Kim S.J., Pyun H.O., Cho J.: Radiothe-
rapy for solitary plasmacytoma of bone and soft tissue: outcomes
and prognostic factors. Ann. Hematol., 2012; 91: 1785-1793

[34] Szudy-Szczyrek A., Szczyrek M., Soroka-Wojtaszko M., Hus M.:
New prognostic biomarkers in multiple myeloma. Postepy Hig. Med.
Dosw., 2016; 70: 811-819

[35] Tournier-Rangeard L., Lapeyre M., Graff-Caillaud P., Mege A.,
Dolivet G., Toussaint B., Charra-Brunaud C., Hoffstetter S., Marchal
C., Peiffert D.: Radiotherapy for solitary extramedullary plasmacy-
toma in the head-and-neck region: A dose greater than 45 Gy to the
target volume improves the local control. Int. J. Radiat. Oncol. Biol.
Phys., 2006; 64: 1013-1017

[36] Tsang R.W., Gospodarowicz M.K., Pintilie M., Bezjak A., Wells
W., Hodgson D.C., Stewart A.K.: Solitary plasmacytoma treated with
radiotherapy: impact of tumor size on outcome. Int. J. Radiat. Oncol.
Biol. Phys., 2001; 50: 113-120

[37] Wise ].N., Schaefer R.F., Read R.C.: Primary pulmonary plasma-
cytoma: a case report. Chest, 2001; 120: 1405-1407

[38] Xing Y., QiuJ., Zhou M.L., Zhou S.H., Bao Y.Y., Wang Q.Y., Zheng
Z.J.: Prognostic factors of laryngeal solitary extramedullary pla-
smacytoma: a case report and review of literature. Int. J. Clin. Exp.
Pathol., 2015; 8: 2415-2435

The authors have no potential conflicts of interest to
declare.

890



