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Abstract

Background: Extramedullary plasmacytoma (EMP) is a rare malignant disease that lacks a unique clinical staging
system to predict the survival of EMP patients and to design individualized treatment. Instead, clinicians have
chosen to use the multiple myeloma (MM) staging system.

Methods: Forty-eight EMP patients treated between 1996 and 2014 were included in this study. The new clinical
stages were established according to independent survival factors using Cox regression model.

Results: Lymph node metastasis and a larger primary tumor (≥5 cm) were the only two independent poor
prognostic factors for overall survival (OS) and disease-free survival (P < 0.05). Stage I was defined as the
disease without those two poor prognostic factors. Stage II was defined as the presence of either factor, and
Stage III was defined as the presence of both factors. OS was significantly different in each stage of the new
staging system (P < 0.001), with a median follow-up time for Stage I, Stage II and Stage III of 68, 23 and 14
months. The new staging system had enhanced prognostic value compared to the MM staging system (the
area under ROC 0.763 versus 0.520, P = 0.044). Although no difference was observed between treatments in
Stage I, the combination treatment was associated with a significantly beneficial OS in the late stages (5-year
OS: 15.3 % versus 79.5 %; P = 0.032).

Conclusions: The new staging system exhibited a promising prognostic value for survival and could aid
clinicians in choosing the most suitable treatment for EMP patients.
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Background
Extramedullary plasmacytoma (EMP) is an extremely
rare and discrete solitary mass of neoplastic monoclonal
plasma cells, which was first described by Schridde in
1905 [1]. The incidence of EMP has been measured at
0.04 cases per 100,000 individuals [2] . Almost 80 % of
EMPs are localized in the head and neck region [3, 4]. A
previous study revealed that prognostic factors for EMP
disease-free survival in the head-and-neck region were
monoclonal immunoglobulin secretion and radiation
administered to the CTV ≥45 Gy [5]. Tsang et al. [6]

and Hollandet al. [7] suggested that EMP patients with
tumors larger than 5 cm are at a higher risk of treatment
failure. However, the independent prognostic factors for
survival were unclear, making it impossible to establish a
useful clinical staging system for EMP. Although
clinicians use the international staging system (ISS) for
multiple myeloma (MM), few reports have shown that
the MM grading criteria can predict the prognosis of
EMP patients. Additionally, the lack of uniform criteria
for clinical staging made it difficult to predict the sur-
vival of EMP patients, design individualized treatment
and compare the therapeutic efficacy between different
countries and cancer centers.
The optimal management of EMP remains controver-

sial. Radiotherapy plays an important role in the treatment
of EMP [8]. Surgery can also be considered as an alterna-
tive first-line therapy [9]. However, radical excision is often
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difficult because of the size of the tumor and the proxim-
ity of vital organs. Furthermore, the role of chemotherapy
in the treatment to reduce relapse rates or to improve
survival rates remains unclear [10–12]. Generally, surgery
and radiotherapy are effective treatments for EMP
patients. However, clinicians still find it difficult to choose
the optimal method for the management of EMP patients
according to a unified standard.
The purpose of our study was to establish an innova-

tive staging system according to a large consecutive
cohort of patients with EMP who were diagnosed,
treated and followed at the Sun Yat-Sen University
Cancer Center.

Methods
Patients
Medical records of all patients treated for EMP at the
Sun Yat-Sen University Cancer Center between 1996
and 2014 were retrospectively reviewed. For the use of
human’s clinical data, prior patients’ consents and
approval from Sun Yat-sen University Cancer Center
Institutional Review Board were obtained. Patients were
considered eligible for inclusion if they had a diagnosis
of EMP based on a biopsy showing features characteris-
tic of plasmacytoma, a negative skeletal survey, and a
normal bone marrow biopsy. Patients with evidence of
myeloma at the time of presentation were excluded.
From those, 48consecutive patients were investigated.
The diagnostic gold standard to diagnose the size of a
metastasis lymph node and the primary tumor is im-
aging testing by Magnetic Resonance Imaging (MRI) or
CT scanning. Positron Emission Tomography-Computed
Tomography (PET-CT) was used to further identify
suspicious lymph node metastases. Regional lymph node
metastasis was diagnosed as the short radius equal to or
more than 1 cm.

Treatment
Treatment choices depended on the techniques available
at the cancer center, the attending physician’s decision
and the opinion of a multi disciplinary team (MDT).
Patients in the study underwent single or combination
treatments. The single treatments included surgery,
radiotherapy, or chemotherapy alone, while combination
treatments consisted of two or more treatment methods
(surgery + radiotherapy, radiotherapy + chemotherapy,
surgery + chemotherapy, surgery + radiotherapy +
chemotherapy). In radical radiotherapy, gross tumor
volume (GTV) was defined to encompass the entire
tumor and regional metastatic lymph nodes. Clinical
target volume (CTV) was defined to encompass the
subclinical lesion around the entire tumor and regional
metastatic lymph nodes. The surgical methods in-
cluded endoscopic resection and open-approach resection.

Depending on the myeloma guidelines, the chemo-
therapeutics included VAD (Vincristine + Adriamycin +
Dexamethasone), MP (Melphalan + Prednisone) and
MPT (Melphalan + Prednisone + Thalidomide). The
CHOPP (Cyclophosphamide + Doxorubicin + Vincris-
tine + Prednisone) adjuvant chemotherapy regimen was
also included.

Statistical analysis
All statistical analyses were performed using SPSS 16.0.
The chi-squared test was used to investigate the rela-
tionship between lymph node metastasis and the clinico-
pathologic features of EMP. Overall survival was
calculated by taking into consideration of all death
events. Disease-free survival was calculated by consider-
ing only events that involved local recurrence, regional
recurrence, distant metastasis or progressing to MM.
Local relapse-free survival was calculated by considering
only events of local recurrence at the primary site.
Survival curves were plotted using the Kaplan-Meier
method and compared using the log-rank test. To de-
termine the independent prognostic factors for survival,
the variables that reached P value <0.05 according to uni-
variate analysis and potential influencing factor of survival
(gender, age, number of primary tumor, treatment police
and anatomic location of tumor) were subjected to Cox
regression analyses. In all analyses, P-values < 0.05 were
considered statistically significant.

Establishment of EMP clinical stages and comparison with
the multiple myeloma stage system
According to the multiple myeloma (MM) international
staging system (ISS), stage I was defined as serumβ2-
microglobulin less than 3.5 mg/L and serum albumin
more than 35 g/L. Stage III was defined as serumβ2-
microglobulingreaterthan 5.5 mg/L. Stage II was be-
tween stage I and stage III. An innovative EMP clinical
stage was designed based on the combination of inde-
pendent prognostic factors selected from the Cox model.
Receiver operating characteristic (ROC) curves were
used to compare the sensitivity and specificity of this
new EMP clinical stage and the MM stage system for
survival predictions.

Results
Patient clinicopathologic features
The average age was 52 years, with a range of 20–75
years. The male-to-female ratio was 15:9. The initial
location of EMP consisted of several sites, including
30(62 %) head and neck and 18(38 %) others (Fig. 1).
Among those patients, 13(27 %) patients were diagnosed
with lymph node metastasis. As shown in Table 1, there
was no significant association between lymph node
metastasis and patient’s age, gender, treatment, tumor
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location, tumor size or tumor number. Among the 27
patients with single treatment, 8 patients received
radiotherapy alone, 12 patients received surgery alone
and 7 patients were treated with chemotherapy alone.
Moreover, 21 patients underwent a combination
treatment. Although patients treated with radiother-
apy were administered a dose of 1.8-2.2Gy per frac-
tion, total doses ranged from 26 to 60Gy (median
dose: 50Gy) for various tumor locations and different
treatment policies. The treatment details are listed in
Fig. 2.

Overall survival
The median follow-up time for patients was 44.5
months. The overall 5-year and 10-year survival rates
were 72 % and 60 %, respectively (Fig. 3a). At the last
follow-up, 10 patients had died. Among those patients,
8 (80 %) had died of the disease, whereas 2 patients
(20 %) died of other causes. EMP patients with lymph
node metastasis were associated with a significantly

poorer overall survival (OS) compared with those
without lymph node metastasis (median survival time:
14.0 versus 60.0 months, respectively, P = 0.001;
Fig. 3b). Moreover, EMP patients with a primary
tumor ≥5 cm had a significantly poorer overall survival
(OS) compared with tumor sizes less than 5 cm (me-
dian survival time: 25.0 versus 53.5 months, P = 0.001;
Fig. 3c). Additionally, lymph node metastasis and the
size of the primary tumor were independent prognos-
tic factors for poorer OS in EMP patients (P = 0.019
and P = 0.026, respectively). However, the number of
primary tumors, the anatomic location of the primary
tumor and the choice of treatment were not signifi-
cantly associated with the OS of EMP patients
(Tables 2 and 3). Subgroup analysis of 25 patients
treated with radiotherapy showed patients treated with
total dose greater than 45Gy had higher OS than the
patients treated with total dose less than or equal to
45 Gy (median survival time: 53.5 versus 23.0 months,
respectively, P = 0.017).

Fig. 1 Anatomic location of the primary tumor in 48 extramedullary plasmacytoma patients. 48 EMP patients were included in this study. The
initial location of 48 EMP patients were consisted of several sites, including 30(62 %) of head and neck and 18(38 %) of others
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Local relapse-free survival
Local recurrences developed in 6.3 % of patients (3 of
48). The overall 5- and 10-year local relapse-free survival
(LRFS) rates were 95 % and 86 %, respectively (Fig. 3d).
In the 3 patients who experienced local recurrence, 2
patients who underwent radiotherapy and adjuvant
chemotherapy relapsed within 7 months, while the

patient treated with surgery alone relapsed 5 years
later. However, there was no significant association be-
tween the LRFS and the choice of treatment (P = 0.399).
Tumor size and lymph node metastasis were not
correlated with the LRFS of EMP patients (P = 0.465 and
P = 0.701, Fig. 3e and f, respectively). The initial site of the
tumor, age, gender, treatment of EMP patients, tumor
number and metastasis lymph node number were also not
prognostic factors for the LRFS of EMP patients. Sub-
group analysis showed there was no association between
total radiation dose and LRFS (P = 0.885).

Disease-free survival
The 5-year and 10-year DFS rates were 56 % and 39 %,
respectively (Fig. 3g). Two patients progressed into MM
within 5 years of the initial diagnosis. Our analysis
revealed significant associations between lymph node
metastasis and poorer DFS in EMP patients (median
follow-up time: 14 months versus 49 months, respect-
ively, P = 0.007; Fig. 3h). The group with a primary
tumor equal or more than 5 cm in size had poorer
DFS rates than in the group with tumors less than 5
cm (P < 0.001; Fig. 3i). Further analysis showed that
lymph node metastasis and primary tumor size were
significant prognostic factors for DFS (P = 0.048 and
P = 0.004, respectively), whereas age, gender, initial
location of the tumor and treatment were not predict-
ive. In the subgroup analysis of patients treated with
radiotherapy, patients treated with total dose > 45Gy
had higher DFS than the patients treated with total
dose ≦ 45 Gy (median follow-up time: 47.5 versus 18.0
months), while P-value was not detected (P = 0.267).

Establishment of innovative EMP staging systems and
comparison to the MM staging
According to the independent survival factors of EMP
patients and the similar HR of primary tumor size and
lymph node metastasis (Table 3), an innovative clinical
staging for EMP was classified into three grades. Stage I
was defined as a primary tumor size less than 5 cm with-
out lymph node metastasis. Stage II was defined as
primary tumor size less than 5 cm with lymph node
metastasis or a primary tumor equal to or larger than 5
cm without lymph node metastasis. Stage III was defined
as primary tumor size equal to or larger than 5 cm
combined with lymph node metastasis. Using this new
EMP clinical staging system, 18, 23, and 7 patients were
staged to Stage I, II, and III. All patients in Stage I was
still alive at the last follow-up. Seven of 23 (30.4 %)
patients in Stage II died. The mortality of Stage III was
42.9 % (3/7). Further analysis revealed patients clinical
stage was significantly associated with overall and
disease-free survival (both P < 0.001; Fig. 4a, b). The
median follow-up time of patients diagnosed as Stage I,

Table 1 Association between lymph node metastasis and the
clinicopathological features of EMP

Parameter Number of
patients (%)

Lymph node metastasis P

Yes No

Age, years

<50 20 (41.7) 5 (25.0) 15 (75.0) 1.000

≥50 28 (58.3) 8 (28.6) 20 (71.4)

Gender

Male 30 (62.5) 9 (30.0) 21 (70.0) 0.740

Female 18 (37.5) 4 (22.2) 14 (77.8)

Treatment

Single 27 (56.2) 5 (18.5) 22 (81.5) 0.192

Combined 21 (43.8) 8 (38.1) 13 (61.9)

Location

Head and neck 30 (62.5) 10 (33.3) 20 (66.7) 0.317

Other 18 (37.5) 3 (16.7) 15 (83.3)

Size of tumor

<5 cm 24 (50.0) 6 (25.0) 18 (75.0) 1.000

≥5 cm 24 (50.0) 7 (29.2) 17 (70.8)

Number of tumors

Solitary 42 (87.5) 10 (23.8) 32 (76.2) 0.323

Sporadic 6 (542.8) 3 (50.0) 3 (50.0)

Fig. 2 Details of treatments. Different colors represent different
treatments. Among the 27 patients with single treatment, 8 patients
received radiotherapy alone, 12 patients received surgery alone and 7
patients were treated with chemotherapy alone. Moreover, 21 patients
underwent a combination treatment (N = number of patients)
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Table 2 Univariate analysis of patient characteristics for overall survival, disease free survival and local control among the 48
extramedullary plasmacytoma patients

Variable Overall survival Disease free survival Local control

P Regression coefficient (SE) P Regression coefficient (SE) P Regression coefficient (SE)

Gender (Male vs Female) 0.942 0.950 (0.695) 0.645 0.781 (0.535) 0.911 0.873 (1.225)

Age, years (<50 vs ≧ 50) 0.296 2.058 (0.691) 0.690 1.218 (0.495) 0.543 0.474 (1.228)

Lymph node (Without vs With) 0.005 11.767 (0.882) 0.014 5.438 (0.691) 0.483 2.698 (1.415)

Size of primary tumor (<5 cm vs ≧ 5 cm) 0.012 14.646 (1.071) 0.002 7.363 (0.646) 0.704 0.626 (1.232)

Number of primary tumors
(Solitary vs Sporadic)

0.816 0.782 (1.056) 0.632 1.360 (0.641) 0.424 2.759 (1.270)

Treatment (Single vs Combined) 0.432 1.657 (0.643) 0.158 2.008 (0.494) 0.418 2.706 (1.230)

Anatomic location (HN vs Other) 0.095 2.981 (0.654) 0.485 1.413 (0.495) 0.979 1.033 (1.229)

Abbreviation: HN head and neck

Fig. 3 Survival curves in 48 Extramedullary Plasmacytoma Patients. Overall survival (a), local relapse free survival (d) and disease-free survival (g)
for 48 EMP patients and overall survival (b), local relapse free survival (e) and disease-free survival (h) according to the patients with lymph node
metastasis (n = 13) or without lymph node metastasis (n = 25). Overall survival (c), local relapse free survival (f) and disease-free survival (i) between
EMP patients with a tumor equal to or more than 5 cm (n = 24) or less than 5 cm (n = 24)
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Stage II and Stage III were 68, 23 and 14 months, re-
spectively. Moreover, statistical significant difference of
overall survival was detected between Stage I and Stage
II (P = 0.001), Stage I and Stage III (P < 0.001), Stage II
and Stage III (P = 0.029) (Fig. 4a). Similarly, statistical
significant difference of disease-free survival was found
between Stage I and Stage II (P = 0.001), Stage I and
Stage III (P = 0.001), Stage II and Stage III (P = 0.019)
(Fig. 4b). Additionally, clinical stage could also be an

independent factor for poorer OS and DFS (P = 0.001
and P < 0.001, Table 3).
However, 34 and 13 patients were staged in Stages I or

II based on the MM clinical staging system, respectively.
The median follow-up time of patients with Stage I and
Stage II were 44 and 40 months, respectively. Only one
patient was diagnosed in Stage III, who died after 7 years
of disease progression and treatment failure. However,
there were no significantly associations between MM

Table 3 Prognostic factors of overall survival, disease free survival and local control among the 48 extramedullary plasmacytoma
patients

Variable Overall survival Disease free survival

P Relative risk 95 % CI P Relative risk 95 % CI

I

Gender (Male vs Female) 0.382 2.287 0.358–14.613 0.940 0.953 0.276–3.297

Age, years (<50 vs ≧ 50) 0.375 2.282 0.369–14.112 0.752 1.216 0.362–4.085

Lymph node metastasis (Without vs With) 0.019 10.335 1.463–72.986 0.048 4.279 1.014–18.052

Size of primary tumor (<5 cm vs ≧5 cm) 0.026 18.612 1.416–244.713 0.004 7.496 1.903–29.534

Number of primary tumors (Solitary vs Sporadic) 0.480 2.223 0.242–20.455 0.723 0.770 0.182–5.074

Treatment (Single vs Combined) 0.650 0.728 0.185–2.872 0.910 0.940 0.321–2.754

Anatomic Location (HN vs Others) 0.306 2.096 0.508–8.647 0.988 1.008 0.356–2.856

II

Gender (Male vs Female) 0.378 2.276 0.364–14.230 0.990 1.008 0. 300–3.388

Age, years (<50 vs ≧ 50) 0.411 2. 049 0.371–11.311 0.807 1.159 0.354–3.799

Clinical stage (I vs II vs III) 0.001 13.030 2.812–60.382 <0.001 5. 795 2.245–14.958

Number of primary tumors (Solitary vs Sporadic) 0.472 2.248 0.247–20.461 0.746 0.791 0.191–3.272

Treatment (Single vs Combined) 0.680 0.680 0.190–2.957 0.982 0.988 0.342–2.851

Anatomic location (HN vs Others) 0.291 2.291 0.521–8.842 0.951 1.033 0.365–2.924

Abbreviation: HN head and neck

Fig. 4 Comparison of survival according to the new clinical staging system in Extramedullary Plasmacytoma patients. Present study analyzed the
overall survival (a), disease-free survival (b) and local control (c) between different clinical stages. The small vertical tick marks of “Obs” represented the
observed number of events patients. “Number of patients at risk” represented number of patient possible happened events in the follow-up time
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stage and OS/DFS (P = 0.744 and P = 0.815, respect-
ively). Moreover, ROC analysis showed that the present
EMP staging system exhibited a better prognostic value
for OS than the MM staging system. The areas under
the curves were 0.763 versus 0.520, P = 0.044 (Fig. 5).

The clinical significance of EMP clinical stage
Subgroup analysis of the late stages (Stages II and III)
showed that the patients treated with single therapy
had poorer OS and DFS than the patients treated
with combined therapy (5-year OS: 15.3 % versus 79.5 %,
P = 0.032; 5-year DFS: 10.4 % versus 44.5 %, P = 0.088,
respectively, Fig. 6a and b). However, in stage I, 13
patients treated with a single treatment and 5 treated
with the combined treatment survived until the last
follow-up time.

Discussion
EMP is an extremely rare malignant disease. The lack of
a unified staging criteria system makes it difficult to
predict survival outcome and to define treatment choice.
The present study analyzed a large cohort (48 patients)
with a long follow-up, allowing us to draw reliable
conclusions with regard to prognostic factors in EMP.
The OS rates for 5-year (72 %) and 10-year (60 %), and
the 5-year (56 %) and 10-year DFS(39 %) were similar to
that of other series [12–14]. Therefore, the results from
our population are comparable to those previously

described. This study showed that large primary tumor
and lymph node metastasis were independent prognostic
factors for survival. According to the prognosis factors
and similar relative risks, the EMP patients were
classified into three grades. This staging system had a
better prognostic value for OS than the MM staging
system. Furthermore, this new staging system can select
high-risk EMP patients and help design individualized
therapeutic regimens.
Although EMP can arise throughout the body, almost

90 % of tumors arise in the head and neck, especially in
the upper respiratory tract [9, 13–16]. The rate of
cervical lymph node involvement for patients with EMP
of the head and neck varies between 10 % and 15 % [17].
In a previous report, the presence of a cervical lymph
node plasmacytoma should suggest an upper respiratory
tract or oropharynx plasmacytoma rather than a primary
lymph node plasmacytoma [18]. This study showed that
the presence of lymph node metastasis was indicative of
a primary tumor, although the size and location of the
primary tumor were different. Furthermore, patients
with lymph node metastasis had a shorter survival time
compared to those without lymph node metastasis.
Additionally, lymph node metastasis was an independent
prognostic factor for EMP patients. Based on these ob-
servations, lymph node metastasis was the first factor
included in our staging system. Ryohei et al. confirmed
that tumor size was not a significant factor for local
control in 42 EMP patients [19]. Tsang et al. [6] and
Holland et al. [7] suggested that patients with tumors
more than 5 cm are at higher risk of treatment failure.
In the present study, patients with a tumor equal to or
more than 5 cm had shorter OS and DFS. Moreover,
tumor size may be an independent prognostic factor for
poorer OS and DFS in patients with EMP. Based on
these results, tumor size was the second factor consid-
ered in our staging system.
Some authors believe that EMP and MM are different

phases of the same disease process [20] and used the same
clinical grading criteria, whereas others believe that they
are different diseases. If solitary EMP is an initial stage of
MM, chemotherapy might play a more important role in
management of the disease [21]. However, several studies
showed that chemotherapy does not reduce relapse rates
or improve survival rates and, at present, has no role in
the primary management of EMP [10–12]. Moreover, in
this study, only 2 (2/48) patients progressed to MM within
5 years. This fact prompted us to develop the specialized
staging system for EMP. As shown in our study, the
survival curves were distinctly different between the
clinical stages. The staging system is a significant inde-
pendent prognostic factor for OS. Furthermore, the com-
parison of the new staging system and the MM staging
system showed a better prognostic value for OS.

Fig. 5 Comparisons of the sensitivity and specificity for the
prediction of overall survival. The area under the receiver operating
characteristic (AUROC) curves was used to compare the sensitivity
and specificity for the prediction of overall survival between the
multiple myeloma staging system and new staging model
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Radiotherapy is a basic/primary treatment for EMP
[2]. One study showed that a dose greater than 45Gy to
the target volume improves the local control of EMP in
the head and neck [19]. In our study, patients treated
with total dose greater than 45Gy were showed higher
OS than the patients treated with total dose less than or
equal to 45 Gy. However, there were no association
between total dose and DFS/LRFS, which may be influ-
ence by the diversity of combination treatment polices.
Surgery can also achieve a high rate of local control in
certain situations [9]. In our study, 41 (41/48) patients
were treated with radiotherapy or surgery, and the over-
all 5- and 10-year LRFS rates were 95 % and 86 %,
respectively. This result confirmed that radiotherapy and
surgery play critical roles in the treatment of EMP. How-
ever, the surgical margin of EMP still lacks unified
standards, which need further study. The UK Myeloma
Forum has suggested that adjuvant chemotherapy is
considered for EMP in the following cases: patients with
tumors larger than 5 cm, patients with high-grade tu-
mors, patients with refractory and/or relapsed disease,
and patients with MM [7]. The present analysis found
that patients treated with the simple treatment regimen
had poorer OS and DFS than the patients treated with
the combined treatment in the late stages (Stage II and
III). Using this novel clinical staging, we can identify
high-risk patients, which may help to design more
aggressive therapeutic regimens and improve the overall
survival rate in EMP patients. However, we could not
put forward the exact combination treatment scheme for
the limited number of patients in subgroup analysis.
This retrospective study and the method of determin-

ing the criteria for the stages had several limitations.
First, this study demonstrated independent survival
factors for EMP patients involving long time spans and a

heterogeneous radiotherapy technique. Second, for the
limited number of patients in the subgroup, further
prospective or larger numbers of cases are required.

Conclusions
In this study, we found that a large primary tumor
(≥5 cm) in combination with lymph node metastasis
were independent poor prognostic factors for OS and
DFS in EMP patients. The innovative EMP clinical
staging based on those two factors exhibited better
prognostic value for EMP patient survival than the
MM staging system and could aid clinicians in choos-
ing the most suitable treatment. Based on the current
findings it may be worth to consider the innovative
EMP clinical staging system.

Abbreviations
CTV: Clinical target volume; DFS: Disease-free survival; EMP: Extramedullary
plasmacytoma; GTV: Gross tumor volume; ISS: International staging system;
LRFS: Local relapse-free survival; MM: Multiple myeloma; OS: Overall survival

Acknowledgments
We thank all the staff of the department of Nasopharyngeal Carcinoma in
Sun Yat-sen University Cancer Center who supported our study.

Funding
This work was supported by the National Natural Science Foundation of
China (No.81572912), the New Century Excellent Talents in University
(NCET-12-0562), Guangdong Public Welfare Research and Capacity Building
Projects (2014B020212005), Guangdong Provincial Natural Science
Foundation in China (S2013020012726), the Program of Sun Yat-Sen
University for Clinical Research 5010 Program (No.201310 and No. 2015011),
the Major Project of Sun Yat-Sen University for the New Cross Subject, the
Special Support Program for High-level Talents in Sun Yat-Sen University
Cancer Center (to MYC), the National Natural Science Foundation of China
(No.81572848), the Guangzhou Science and Technology Planning Project
(2014 J4100181) and the Science and Technology Planning Project of
Guangdong province (2012B031800255) (to LG).

Fig. 6 Survival curves of different treatments in EMP patients with late stage. According to the new staging model, 30 EMP patients were
classified into late stage (Stage II–III). Patient in this stage treated with different treatment had different overall survival and disease free survival.
“ST” represented single treatment and “CT” represented combined treatment

Zhu et al. BMC Cancer  (2016) 16:777 Page 8 of 9



Availability of data and materials
The data sets generated during and/or analysed during the current study are
not publicly available due to confidentially reasons but are available from the
corresponding author on reasonable request.

Authors’ contributions
QZ drafted the manuscript. XZ and RY collected the patient information
and editing of the manuscript. RJ, MXZ and YPL performed the statistical
analyses. CNQ, HQM and MHH participated in designing the study and
guiding editing the manuscript. MYC and LG conceived the study
and guided the whole project. All authors read and approved the
final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
For the use of human’s clinical data, prior patients’ consents and approval
from Sun Yat-sen University Cancer Center Institutional Review Board were
obtained. As a retrospective study, the informed consent was verbal.

Author details
1Department of Nasopharyngeal Carcinoma, State Key Laboratory of
Oncology in South China and Collaborative Innovation Center for Cancer
Medicine, Sun Yat-Sen University Cancer Center, Guangzhou, Guangdong,
China. 2Department of Nasopharyngeal Carcinoma, Sun Yat-Sen University
Cancer Center, 651 Dongfeng Dong Road, Guangzhou 510060, Guangdong,
China.

Received: 19 May 2016 Accepted: 29 September 2016

References
1. Schridde H. Weitere Untersuchungen über die Kornelungen der

Plasmazellen. Centralblatt Allg Pathologie. 1905;16:433–5.
2. Perez CA. Unusual nonepithelial tumors of the head and neck. In: Perez CA,

Brady LW, editors. Principles and practice of radiation oncology. 3rd ed.
Philadelphia: Lippincott Raven Publishers; 1997. p. 1116–17.

3. Knowling MA, Harwood AR, Bergsagel DE. Comparison of extramedullary
plasmacytomas with solitary and multiple plasma cell tumors of bone. J Clin
Oncol. 1983;1(4):255–62.

4. Galieni P, Cavo M, Pulsoni A, Avvisati G, Bigazzi C, Neri S, Caliceti U, Benni M,
Ronconi S, Lauria F. Clinical outcome of extramedullary plasmacytoma.
Haematologica. 2000;85(1):47–51.

5. 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 plasmacytoma 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(4):1013–7.

6. Tsang RW, Gospodarowicz MK, Pintilie M, Bezjak A, Wells W, Hodgson DC,
Stewart AK. Solitary plasmacytoma treated with radiotherapy: impact of
tumor size on outcome. Int J Radiat Oncol Biol Phys. 2001;50(1):113–20.

7. Holland J, Trenkner DA, Wasserman TH, Fineberg B. Plasmacytoma.
Treatment results and conversion to myeloma. Cancer. 1992;69(6):1513–7.

8. Hu K, Yahalom J. Radiotherapy in the management of plasma cell tumors.
Oncology (Williston Park, NY). 2000;14(1):101–8. 111; discussion 111-102, 115.

9. Alexiou C, Kau RJ, Dietzfelbinger H, Kremer M, Spiess JC, Schratzenstaller B,
Arnold W. Extramedullary plasmacytoma: tumor occurrence and therapeutic
concepts. Cancer. 1999;85(11):2305–14.

10. Harwood AR, Knowling MA, Bergsagel DE. Radiotherapy of extramedullary
plasmacytoma of the head and neck. Clin Radiol. 1981;32(1):31–6.

11. Kapadia SB, Desai U, Cheng VS. Extramedullary plasmacytoma of the
head and neck. A clinicopathologic study of 20 cases. Medicine.
1982;61(5):317–29.

12. Miller FR, Lavertu P, Wanamaker JR, Bonafede J, Wood BG. Plasmacytomas
of the head and neck. Otolaryngol Head Neck Surg. 1998;119(6):614–8.

13. Liebross RH, Ha CS, Cox JD, Weber D, Delasalle K, Alexanian R. Clinical
course of solitary extramedullary plasmacytoma. Radiother Oncol. 1999;
52(3):245–9.

14. Wax MK, Yun KJ, Omar RA. Extramedullary plasmacytomas of the head and
neck. Otolaryngol Head Neck Surg. 1993;109(5):877–85.

15. Brinch L, Hannisdal E, Abrahamsen AF, Kvaloy S, Langholm R. Extramedullary
plasmacytomas and solitary plasma cell tumours of bone. Eur J Haematol.
1990;44(2):132–5.

16. Susnerwala SS, Shanks JH, Banerjee SS, Scarffe JH, Farrington WT, Slevin NJ.
Extramedullary plasmacytoma of the head and neck region:
clinicopathological correlation in 25 cases. Br J Cancer. 1997;75(6):921–7.

17. Hodgson DC, Mikhael J, Tsang RW. Plasma cell myeloma and plasmacytoma.
In: Perez and Brady’s Principles and Practice of Radiation Oncology. 5th ed.
Philadelphia: Lippincott Williams & Wilkins; 2008. p. 1791–8.

18. Fishkin BG, Spiegelberg HL. Cervical lymph node metastasis as the first
manifestation of localized extramedullary plasmacytoma. Cancer. 1976;
38(4):1641–4.

19. Sasaki R, Yasuda K, Abe E, Uchida N, Kawashima M, Uno T, Fujiwara M,
Shioyama Y, Kagami Y, Shibamoto Y, et al. Multi-institutional analysis of
solitary extramedullary plasmacytoma of the head and neck treated with
curative radiotherapy. Int J Radiat Oncol Biol Phys. 2012;82(2):626–34.

20. BATSAKIS JG, Fries G, Goldman R, Karlsberg R. Upper respiratory tract
plasmacytoma: extramedullary myeloma. Arch Otolaryngol Head Neck
Surg. 1964;79(6):613.

21. Dolin S, Dewar JP. Extramedullary plasmacytoma. Am J Pathol. 1956;
32(1):83–103.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Zhu et al. BMC Cancer  (2016) 16:777 Page 9 of 9


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Patients
	Treatment
	Statistical analysis
	Establishment of EMP clinical stages and comparison with the multiple myeloma stage system

	Results
	Patient clinicopathologic features
	Overall survival
	Local relapse-free survival
	Disease-free survival
	Establishment of innovative EMP staging systems and comparison to the MM staging
	The clinical significance of EMP clinical stage

	Discussion
	Conclusions
	show [a]
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

