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Email: c.alexi b.d
mall: calexiou@web.de Methods: Following our publication on EMP, which appeared in 1999 (Cancer

Funding information 85:2305-14), we conducted a literature search for EMP-related reports published
Georg and Lou Zimmermann Stiftung, between 1999 and 2021. The documented cases, as well as 14 of our own patients
Thannhausen, Germany . i
from the ENT Clinic Erlangen, were extensively analyzed.

Results: Between 1998 and 2021, 1134 patients with EMP were reported, for
whom information about the tumor localization was available. Among those,
62.4% had EMP in the head and neck area and 37.6% in other body regions. Data
on therapy were reported in 897 patients, including 34.3% who received radiation,
28.1% surgery, 22.6% a combination of surgery and radiation, and 15.9% another
therapy. In 76.9% patients no recurrence or transformation to multiple myeloma
(MM) was reported, 12.8% showed local recurrence and 10.2% developed MM.
Radiotherapy alone was associated with a tendency for increased occurrence of
MM. In patients with EMP of head and neck area, combination therapy (surgery
and radiation) resulted in a 5-year overall survival rate of 98.3%, surgery alone of
92.4%, and radiotherapy of 92.7%.

Conclusions: Collectively, our analyses indicate that surgical resection alone
can achieve long-term tumor control in patients with EMP, if the tumor can
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1 | INTRODUCTION

Extramedullary plasmacytoma (EMP) belongs to the
group of plasma cell neoplasms, which include following
entities: multiple myeloma (MM), lymphoplasmacytic
lymphoma, solitary plasmacytoma of the bone (SBP), and
EMP.! The EMP was first described by Schridde et al. in
1905.2 Since then, numerous articles including case re-
ports were published on this relatively rare disease.

Due to the frequency of localization, a distinction
is made between EMPs in the upper aero-digestive
tract (UAD) and those outside the UAD (non-UAD).
Furthermore, it can be distinguished between primary
and secondary EMP, whereby the secondary EMP just de-
scribes an extramedullary manifestation of MM.>* EMP is
an immunoproliferative monoclonal disease of the B-cell-
linage and originates from a transformed plasma cell, or

be removed within safe limits without causing serious functional impairment.
However, if this is not certain, either radiation or a combination of surgery and
radiation therapy is suggested as an effective means of local tumor control.

extramedullary plasmacytoma, non-Hodgkin lymphoma, survival, therapy, tumor outcomes

from a clone of these cells. Plasma cells are highly differ-
entiated and are able to synthesize immunoglobulins. The
resulting tumor therefore homogenously expresses immu-
noglobulin, the increased levels of which can be found in
blood sera or urine. In line with the WHO guidelines,5 EMP
is commonly evaluated according to histological markers
including Vs38c, CD138, kappa light chains (KLC), and
lambda light chains (LLC), CD20, Cd79a, CD56, or CD117
(Figure 1). The EMP is generally a localized disease with
10-20% involvement of the lymph nodes.’ A conversion
from EMP to MM is described in the literature, but the
risk varies between 8% and 31%.”” To verify an EMP and,
in particular, to distinguish EMP from MM, the following
criteria must be fulfilled'*!!: (1) Existence of one or more
extramedullary plasma cell tumors; (2) Inconspicuous
bone marrow smear with normal plasma cell ratio within
the bone marrow, including inconspicuous plasma cell

FIGURE 1 Representative images
of an extramedullary plasmacytoma.
The tumor cells show abundant

CD20

basophilic cytoplasm, a small perinuclear
“hof”, larger nuclei with remarkable
nucleoli resembling immature plasma
cells. Blastoid features are absent.
Plasmacytoma cells express prototypical
plasma cell markers (Vs38c, CD138)

and show a light chain restriction
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to plasma cell myelomas (multiple
myeloma), the EMP cells show a strong
aberrant CD56 and CD117 (c-Kit)
expression. All images were taken at 400x
magnification from digitalized whole-slide
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morphology, or less than 10% plasma cell ratio; (3) No ra-
diological evidence of osteolysis; (4) No hypercalcemia or
renal failure; (5) None or low M-protein serum concentra-
tion. After tumor recurrence, the same criteria apply.

It is estimated that only about 3%-5% of plasma cell
neoplasms are EMPs.'? Despite this fact, several hun-
dred reports and case studies addressed EMP in the last
22years. Following our publication on EMP from 1999,"
this study includes the documented cases from the liter-
ature published between 1998 and 2021 and a separate
analysis of 14 of our own patients from the ENT Clinic
Erlangen. The advantage of this approach is that it allows
comparison of the patients’ collectives reported before and
after 1998, enabling observation of the trends in disease
frequency and localization, therapy and outcomes.

2 | PATIENTS AND METHODS

2.1 | Literature research

An extensive literature search was carried out in the
PUBMED/MEDLINE database, which identified all
German and English language manuscripts on EMP
published between 1998 and December 2021 (nearly 450
publications in total, for a complete list see Appendix S1).
Following the publication of Alexiou et al. (1999), which
considered all reports from 1905 (first description of the
EMP) until 1997, this paper gives a complete overview of
the EMP cases reported in the last 22 years.

Due to lack of information, such as the location of the
tumor, as well as the fact that in many studies the patients
could not be clearly assigned to individual parameters, not
all cases could be evaluated with respect to each question.
The given percentages therefore always refer only to the
number of cases, which were documented in terms of the
corresponding parameters.

2.2 | Statistics

The predominant analysis was descriptive in nature.
When proportions had to be tested against each other the
Chi-square test of independence was used. For event-time-
analysis, the Kaplan and Meier method was employed,
however, the prerequisites for the standard log-rank-test
for differences in the survival of two or more groups were
not fulfilled. Instead, point-wise confidence intervals were
calculated for differences in 5-year-survival for all pair-
wise group combinations respectively and checked for
inclusion of zero.'* All patients discussed in the literature
were included where data were available. Cases of miss-
ing data were excluded from the analysis (complete case
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analysis). The significance level for tests was set to 5%.
The data were analyzed with the statistic software R ver-
sion 4.0.3 (R Core Team, 2020)."

2.3 | Erlangen cohort

Fourteen patients with EMP of the head and neck
region were treated between 1998 and 2021 in the
Otorhinolaryngology Clinic at the Universititsklinikum
Erlangen. These patients were diagnosed with EMP by
fulfilling following criteria: (1) Presence of one or more
extramedullary plasma cell tumors; (2) Inconspicuous
bone marrow smears (normal plasma cell content in the
bone marrow with inconspicuous plasma cell morphology
or less than 10% plasma cell content); (3) No radiological
evidence of osteolysis; (4) No hypercalcemia or kidney
failure; (5) No or low serum M-protein concentration.

3 | RESULTS

3.1 | Literature data analysis

The documented cases from the literature between 1998
and the end of 2021 were extensively analyzed. In total,
the information on tumor localization was available in
1134 cases (Table 1). EMP may occur in every organ,'® but
the predominant localization is in upper aero-digestive
(UAD), with 62.4% of EMPs (707 tumors) being detected in
that area. About 37.6% EMPs, corresponding to 427 cases,
were located in the non-UAD body regions. In the UAD,
37.9% EMPs arise in the nasal cavity and paranasal sinus,

TABLE 1 Sites of EMP occurrence reported between 1998-2021

Site of occurrence: UAD No. of cases % of UAD
Nasal cavity or paranasal sinus 268 38
Pharynx 232 33
Larynx 97 14
Glands of the UAD 33 5
Other UAD 77 11

No. of % of

Site of occurrence: non-UAD cases non-UAD
Gastrointestinal tract 131 31
Lung region 34 8
Urogenital tract 41 9
Other non-UAD 221 52

Note: Total cases in the upper aerodigestive tract (UAD) n = 707, total cases
in non-UAD, n = 427. UAD cases represent 62% and non-UAD cases 38% of
the whole analyzed cohort (1134 cases). The percentages were rounded up to
the whole numbers.
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32.8% within the pharynx, 13.7% in the larynx (detailed
localization of reported UAD cases is given in Table S1).
In the non-UAD area, locations of the EMP are more di-
versified and are listed in Table S2.

The gender of the patients was known in 984 cases
(87% of all cases), 664 being male and 320 female. EMP
in UAD-regions was 2.3 times more likely to occur in men
as in women (69.4%, n = 295 vs. 30.6%, n = 130), whereas
the frequency ratio in non-UAD areas was 1.4/1 for men
versus women (58%, n = 196 vs. 42%, n = 142). The pro-
portion differences in men and women for UAD- and non-
UAD-regions are statistically significant (Chi-square test,
p = 0.004).

The age of the patients was documented in 768 cases
(68% of analyzed cases), with mean age being 55.8 years
(median 57years, range: 3.5-95). EMPs develop more
commonly in the second half of life, since the largest
number of 434 documented cases in the UAD-region have
occurred in the sixth and seventh decade of life (n = 93
and n = 102, respectively). Similarly, the occurrence of
EMP in non-UAD regions (total 330 cases) was reported
most commonly between the sixth and seventh decade of
life (about 69-74 cases per decade).

3.2 | Immunoglobulin status

The presence of KLC and LLC was reported in only 482
patients (43% of literature cases). Among those, 207 pa-
tients (42.9%) had LLC and 275 patients (57.1%) had KLC.
Ig status was documented in 156 patients, whereby IgG
was detected in 93 cases (59.6%), IgA in 39 cases (25%),
IgM in 19 cases (12.2%) and IgD in five cases (3.2%). The
presence of IgE was not observed. In UAD-EMP, 96 pa-
tients with LLC (43.4%) and 125 with KLC (56.6%) were
recorded and in non-UAD, 86 patients with LLC (41.9%)
and 119 with KLC (58.1%). This results in a ratio of LLC
to KLC of 1:1.3 in UAD and 1:1.38 in non-UAD. Ig status
in UAD-EMP patients was documented in 78 cases, with
IgG presence in 42 cases (53.8%), IgA in 18 cases (23.1%),
IgM in 15 cases (19.2%) and IgD in only three cases (3.8%).
In patients with non-UAD EMP, Ig status was reported in
59 cases, most common being IgG (61% n = 36), followed
by IgA (30.5%, n = 18), IgM (5.1%, n = 3) and IgD 2 (3.4%,
n=2).

3.3 | Therapy

The therapy was described in 897 patients (79% of lit-
erature cases), including radiotherapy alone (34.3%,
n = 308), surgery alone (28.1%, n = 252), surgery with ra-
diotherapy (21.6%, n = 194) and other therapies (15.9%,

n = 143). There were no differences in the age or male/
female ratio between patients undergoing the most com-
mon treatments (radiotherapy alone vs surgery alone).
In patients treated with radiotherapy alone, significantly
more patients had EMP of the UAD region (UAD to non-
UAD ratio of 3.1/1), while in the surgery group, nearly
the same numbers of patients had EMP of UAD and non-
UAD (1.14/1).

In 693 patients, both tumor localization and the form
of therapy was described, among which 424 cases of EMP
were in UAD and 269 cases developed in non-UAD regions.
The most common therapy for EMPs in the UAD-area was
radiation (37.7%, n = 160) followed by surgical intervention
(30.2%, n = 128) and a combination of surgical intervention
and radiation (25.5%, n = 108) (Figure 2A). Other forms
of therapy, mainly consisting of chemotherapy alone, or
in combination with radiation, or surgery or both, as well
as no therapy, were rare (6.6%, n = 28). In the non-UAD
area, surgery was most often performed as a therapy (38.6%,
n = 104) followed by other therapies (28.3%, n = 76), which
include chemotherapy-based therapies such as chemother-
apy alone or in combination with radiation or surgery, or
both. Radiation only therapy (19%, n = 51) as well as a com-
bination of surgery and radiation (14.1%, n = 38) were less
common in the non-UAD area (Figure 2B).

With respect to the radiation dose in patients receiving
radiotherapy alone, independent of tumor localization,
the largest group of patients (n = 75) received doses in
the range of 40-49 Gy. 62 patients received 50-59 Gy and
14 patients received 60 Gy or above. In 11 patients, doses
below 40 Gy were administered. The data of the patients
with known radiation regimen (n = 162) are summarized
in Table S3, according to the radiation doses. Concerning
the chemotherapy regimen, we found the detailed data in
only 48 patients: In 14 cases, the therapy was based on cy-
clophosphamide with prednisone (in six patients in com-
bination with vincristine, or vincristine and doxorubicin).
Ten patients received VAD (vincristine, adriamycin, dexa-
methasone), and nine patients therapies based on borte-
zomib and dexamethasone (sometimes in combination
with thalidomide, cyclophosphamide or doxorubicin). In
eight patients, melphalan and prednisone was used and
in two patients, VCMP (vincristine, cyclophosphamide,
melphalan, prednisone) was used. Other patients received
methotrexate (1), rituximab (1), rituximab with doxorubi-
cin (1), dexamethasone (1), and thalidomide with dexa-
methasone (1).

3.4 | Follow-up and outcome

The duration of follow-up was described in 568 patients
(50% of literature cases), lasting on average 43.9months
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FIGURE 2 Most frequent treatment options (A, B) and overall progression (C, D) of extramedullary plasmacytoma (EMP) according

to literature research. Other therapies in the UAD included chemotherapy (1.6% of EMP patients), radiation and chemotherapy (2.1%),
surgery and chemotherapy (0.5%), surgery, chemotherapy and radiation (0.8%), and 2% patients received no therapy. In the non-UAD area,
chemotherapy was more common (16.2% of patients with EMP), followed by radiation and chemotherapy (4.9%), surgery and chemotherapy
(4.9%), surgery, radiation and chemotherapy (1.2%), and 1.6% of patients received no therapy.

(range 0.5-372months). In six cases (followed up for an
average 63.6months), the assignment to UAD or non-
UAD was not possible. In 279 patients with EMP in UAD
area, the average follow-up period was 49.3 months, with
average follow-ups ranging between 49 and 55months in
patients treated with surgery alone, radiotherapy alone, or
the combination of both. In patients receiving other types
of therapy, the average follow-up was 25.9 months. In 212
patients with EMP in non-UAD area, the average follow-
up period was 35.1 months (range: 0.5-318). Recurrence-
free survival recorded in 505 patients was on average
35.7months. In 273 analyzed patients with EMP in UAD

area, average recurrence-free survival was 39 months, and
in 170 non-UAD EMP patients, it was 25.1 months.
Overall, the fate of 422 patients with UAD EMP and 283
patients with non-UAD EMP was recorded. Among the
UAD patients, the majority of cases (77.5%, n = 327) devel-
oped no MM or recurrence after treatment, whereas 10.7%
(n =45) had a recurrence and in 11.8% (n = 50), there was
a conversion to MM (Figure 2C). However, when EMP was
present in non-UAD areas, 85.2% (n = 241) developed nei-
ther MM nor recurrence, in 9.2% patients (n = 26), there
was recurrence and in 5.6% cases (n = 16), a conversion to
MM was observed (Figure 2D). It was possible to correlate
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the fate of 646 patients with the data on their respective
therapy. In 211 patients who received surgery alone, 84.4%
(n = 178) had no recurrence and no MM. Recurrence
was observed in 24 patients (11.4%) and MM in 9 (4.3%).
Among 200 patients treated with radiotherapy alone, no
recurrence and no MM was observed in 148 cases (74%),
25 patients (12.5%) had recurrence and 27 (13.5%) devel-
oped MM. This tendency for increased progression to MM
in patients undergoing radiotherapy alone (Figure 3), was
also clearly notable in the separate analysis of UAD and
non-UAD groups. In patients with EMP of the UAD, un-
dergoing surgery alone, 5% developed MM, whereas in
those treated with radiotherapy alone this percentage was
increased nearly threefold, to 14%. In patients of the EMP
of non-UAD regions, the numbers were 3.4% versus 10.4%
respectively. Among 124 patients treated with the com-
bination of surgery and radiotherapy, 96 (77.4%) did not
develop recurrence or MM, 20 (16.1%) developed recur-
rence and 8 (6.5%) had MM. In the remaining 111 patients
treated with other therapies, 92 (82.8%) had no recurrence
or MM, in 9 patients (8.1%) recurrence was observed and
10 patients (9%) developed MM.

3.5 | Survival

The 5-year-overall survival probability of patients with
EMP in UAD areas who had undergone combination
therapy was 98.3% compared to patients who had re-
ceived only surgery, or only radiation, where the survival
rates were 92.4% and 92.7% respectively. For patients
with other treatments, including chemotherapy-based
treatment, the 5-year-overall survival probability was
74.1% (Figure 4A). In patients with EMP in non-UAD
areas who had undergone combination therapy, the
5-year-overall survival of was also 96.7%. For those

4.3% 13.5% 6.5%
;; 100 -
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Q
S 80
Q
<
fe) 84.4% 74% 77.4%
o 60 -
[
5
3
8 40 1
[0\]
(2]
£
£ 20
O
3
0
Surgery Radiation Surgery /
(n=211) (n=200) Radiation
(n=124)

patients with surgical intervention alone, it was 84% and
for the radiation-treatment-only patients it was 75.7%. The
patients with non-UAD EMP having received other thera-
pies, comprising chemotherapy-based interventions, had
a 5-year-overall survival probability of 80.3% (Figure 4B).
Since the prerequisites for the standard log-rank-test for
differences in the survival of two or more groups were
nonexistent, the point-wise confidence intervals were cal-
culated for differences in 5-year-survival for all pair-wise
combinations of therapies for UAD and non-UAD respec-
tively. Each confidence interval contained zero, thus no
result was statistically significant.

3.6 | Own cohort analysis

Additional separate analysis was performed on the
Erlangen cohort diagnosed with EMP between 1999 and
2021 (see Table 2 and Figure 1). Among 14 own patients
included in this study, nine patients were male and five
patients were female with an average age of 65.5years
(median 71.5, range: 33years—-93years). Due to the par-
ticular ENT clinic specialization, all EMPs were localized
in the UAD tract. Five were located in the pharynx (three
within the oropharynx and two in the nasopharynx); three
at the nose sinuses, two in the larynx (glottis and supra-
glottis), and four in other UAD (one in parotid gland, one
at the tonsils and two in the cervical lymph nodes of the
UAD) (Table 2). Histological analysis of the tumors re-
vealed that eight patients were positive for LLC, and four
for KLC (two patients appeared with no histology). Seven
patients were positive CD31, additionally six were posi-
tive for VS38c, four for CD79a, one for CD21 and one for
CD117. One patient had an immunoglobulin (Ig)G and
one patient had an IgG and IgA monoclonal by serum
electrophoresis. Eight patients were treated with surgery

\:‘ no R or MM
-
B R

FIGURE 3
patients with EMP dependent on therapy

Outcomes in the

according to the literature search. Graph
shows all patients for whom the outcomes
were reported (n = 535), including

those for whom no tumor localization
was given. R, recurrence, MM, multiple
myeloma.
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alone, five had a combined radiation and surgery, whereas
one patient received radiation therapy only. Doses of 46 to
60 Gy (median 56 Gy) were administered.

Patients were followed up for median of 59months
(range 7-204months). The overall 5-year survival rate for
eight patients treated with surgery only was 100%, and for
five patients treated with the combination therapy (radi-
ation plus surgery) it was 80% (one death due to EMP at
29months). In case of radiation only, the overall survival
rate was 0% after 12months, however, only one patient was
treated solely with radiation. Furthermore, the recurrence
occurred early in this patient, which may indicate incom-
plete tumor eradication or insufficient treatment. Inn = 11
patients (78.6%) no recurrence and no transformation to a
MM was detected (Table 2). Recurrence was observed in
21.4% (n = 3) patients. The median recurrence-free survival
was 50.5 months (range 4-204months) and the median
time of recurrence 7 months (range 4-14 months).

Several differences were noted upon comparison of our
local cohort reported in 1999 with the present study co-
hort. The main differences include increased number of
female patients, older age, as well as increased number of
surgeries as a sole treatment option. In the 1999 cohort,
the combination of surgery and radiotherapy was the pre-
ferred treatment option (five of seven cases), while among
the patients recorded in the last 22years, predominantly
surgery alone was performed (8 of 14 cases).

4 | DISCUSSION

Despite the rarity of the EMP,? several hundred reports
and case studies addressed this disease in the last 22 years.
In this study, we focused on primary EMP and the lit-
erature cases of generalized disease or extramedullary
manifestations of MM were excluded from the present
analyses. Below, we discuss the differences noted in the
global patients’ cohort and the therapy options between
1999 and now. In comparison with the study published in
1999, more patients with a non-UAD localization of EMP
were reported during the last 22years (427 cases vs. 155
reported between 1905-1998), indicating the improve-
ment in differential diagnosis and a growing awareness of
the fact that EMP may affect any body region.

4.1 | Diagnosis

The first essential approach in the differential diagnosis of
EMPs is the exclusion of other plasma cell diseases, includ-
ing SBP, lymphoplasmacytic lymphoma, and especially
of MM." As there are no groundbreaking radiologic dif-
ferential diagnosis criteria,'® the disease must be verified
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histologically.”*' The abnormal plasma cell of an EMP
originates from a cell line and also produces the same Ig,
mostly IgG KLC. Despite of this fact, the presence of KLC
or LLC was mentioned in only 43% of literature cases. In
the present analysis, the LLC to KLC ratio was 1:1.32 and
was similar between patients with EMP of the UAD and
non-UAD. Interestingly, in Erlangen cohort, LLC were de-
tected in most patients, so that the ratio LLC:KLC was 2:1,
which is different than previously reported. Ig status was
documented only in 156 literature patients (13.8% of the
whole cohort), whereby IgG was detected most commonly,
both in patients with EMP of the UAD and non-UAD.

4.2 | Treatment

The rarity of EMP and a long course of this disease make it
difficult to determine the optimal treatment and prognostic
parameters, which resulted in the lack of consensus on the
best method to treat this condition.®” Gonzalez-Perez et al.
described a rare case of spontaneous EMP remission with-
out treatment.”> However, after exclusion of generalized
disease, EMP should be treated as a locally aggressive and
potentially metastatic tumor."® Below, the specific treatment
options and the differences noted concerning the therapy of
the EMP with respect to our previous study are discussed.

4.2.1 | Surgery

If a tumor is easily accessible, resectable and has a low
morbidity risk, surgical removal should be performed.*
Reducing tumor mass without a RO-claim (no residual
tumor remaining) may only be performed if it allows a
rapid elimination of local symptoms (e.g., respiratory
disability) and the effects of radiation therapy cannot be
waited for. For most EMPs in the UAD region, surgery is
not the best choice of treatment, as it may lead to seri-
ous mutilation.'”?*?® In line with these considerations,
the absolute numbers of surgeries as a sole treatment of
EMP decreased in UAD regions, although this sole ther-
apy approach remained among the three most commonly
administered therapies in the UAD. In patients with EMP
of non-UAD areas, surgery was the main therapeutic op-
tion before 1999 (55.6%), but among the cases reported
within the last 22years, a shift toward other therapies was
observed, in particular radiation and chemotherapy.

4.2.2 | Radiation

EMP is a highly radiosensitive tumor and the adminis-
tration of appropriate therapy was reported to result in
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long-term stability and potential healing in 67% of cases.*
According to previous reports, EMPs <5 cm have an ex-
cellent chance of local control by irradiation dose in the
range of 40Gy in 20 fractions, and the tumors >5 cm,
with a higher risk of recurrence, should be treated with
a higher dose in the 50 Gy range in 25 fractions.***! Of
note, the relatively scarce data available on tumor size and
radiotherapy dose (Table S3) indicate that these guide-
lines are not always followed. Whereas among the 27 pa-
tients treated with 40-49 Gy, 18 had tumors smaller than
5 cm, only 6 of 20 recorded patients treated with doses of
50-59 Gy had tumors larger than 5 cm.

Previous reports indicated that local radiotherapy
can reduce the risk of EMP recurrence to below 5%.*
However, an absolute assessment of success is only
possible weeks after the completion of radiation ther-
apy, because plasmacytomas respond slowly.?*?® In
those patients with EMP in the UAD area, in whom
surgery may lead to serious mutilations and functional
limitations, radiation therapy should be given pref-
erence, since no significant differences concerning
recurrence-free survival have been detected between
these therapies (Figure 4A), neither in our analysis
nor in previously published studies.”***® Our current
analysis showed that recurrences were noted in 9.8% of
patients with EMP of the UAD area treated solely with
radiotherapy, which was slightly less than in patients
who underwent surgery alone. However, radiotherapy
as a sole treatment was associated with a tendency for
increased occurrence of MM (14% vs. 5% in patients
treated with surgery). Similar tendency with threefold
increase in risk for MM development was observed in
patients with EMP in non-UAD areas, which confirms
the trend observed in the analysis of the literature cases
between 1905 and 1998." Interestingly, in comparison
with that analysis, the absolute numbers of reported
patients with EMP in the UAD treated only with radia-
tion decreased by half, in parallel with the shift toward
combination therapies. Despite this, radiation as the
sole therapy still represents the most commonly se-
lected treatment option in UAD (37.7% in the last 2 de-
cades vs. 44.3% previously). In non-UAD regions, more
patients were treated only with radiotherapy during the
last 20 years (19% vs. 11.1% previously), in parallel with
the larger numbers of reported patients with EMP in
non-UAD areas.

Although radiation has been considered as first-line
therapy of EMP in the UAD,*” both surgery alone and
a combination of surgery and radiation have achieved
satisfactory results as shown in the present analysis and
other studies.” Generally, adjuvant radiation is not rec-
ommended for RO surgery.” However, if patients had

been treated with primary surgery, but a residual tumor
is confirmed (after R1 or R2 resection) and no further
resection is considered, adjuvant radiotherapy should be
performed.**

Among patients with EMP of the UAD area, the ab-
solute numbers of documented cases receiving the com-
bination of surgery and radiotherapy were decreased in
the last 22 years as compared with the older data (n = 108
vs. n = 176 previously), but percentually, the application
of this combination therapy remained at the same level
(25%-26%).

423 | Chemotherapy

In EMP, there is normally no indication for chemotherapy,
even if local lymph nodes are involved.'”*** However, in
case of large tumors, chemotherapy should be considered
after radiotherapy, especially when the tumor is larger
than 5 cm.”** Furthermore, chemotherapy should be
considered in case of a highly classified EMP according
Bartl et al.** and for refractory/persistent tumors, or recur-
rences.”’ Our analysis showed that in non-UAD regions,
chemotherapy-based therapies represented the second
most often selected form of therapy (28.3%, n = 76), after
the surgical removal (38.7%, n = 104). Chemotherapy
only (16%) was more common than the combination of
surgery and radiation (14.1%) in those patients. According
to the analysis, patients receiving chemotherapy-based
therapies, including chemotherapy alone or in combi-
nation with radiation or surgery, or both, had a lower
5-year-overall survival probability as compared with those
treated with surgery/radiation. This may be related to the
fact that patients treated with systemic therapies, in par-
ticular chemotherapy, may be too frail for radiotherapy, or
were affected by more advanced disease, thus necessitat-
ing more intensive treatment.

4.3 | Aftercare, recurrence
rate, and prognosis

Most studies have shown that solitary EMP forms have
good to very good prognosis compared to other plasma
cell tumors.?**® However, long-term care is important
because EMP patients bear a risk of developing MM or
another disseminated cancer.”'”*" From the localiza-
tion point of view the proximity of bone tissue is im-
portant, since bone infiltration is a decisive factor for
poor prognosis.lg’42 Also, a particular risk seems to
be associated with tumors localized in the sinonasal
tract: In the analysis of Bachar et al. 33% of patients,
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who died of local therapy failure and/or disease, had
a tumor within the sinonasal tract.” Other factors as-
sociated with poor prognosis and local high-risk recur-
rence include tumor size (>5 cm), patient age (older
than 60years), incomplete therapy, and an initial in-
crease in serum protein M.

In the present analysis, the majority of UAD patients
(77.5%, n = 327) developed no MM or recurrence, whereas
10.7% (n = 45) had a recurrence and in 11.8% (n = 50),
there was a conversion to MM. Among our 14 patients,
three recurrences were detected, which represents a
higher than average rate (21.4%), but no transition to MM
was observed. In the analysis involving EMP of non-UAD,
only 9.2% patients had recurrence and the conversion to
MM was observed in 6.7% cases. The occurrence of re-
currences and MM conversions has markedly decreased
compared to our analyses from 1999, where recurrences
were reported in above 20% EMP cases, both in UAD
and non-UAD, which may reflect improved therapeutic
approaches.

The limitation of this study is a low number of own
patients with EMP and the fact that the analyses are ret-
rospective. Although retrospective studies are very help-
ful in addressing diseases of low incidence, such as EMP,
there is a risk of information bias, which may occur due to
inaccurate records and incomplete information provided
in the published reports.

5 | CONCLUSIONS

In the follow-up of our publication in 1999, we have at-
tempted to record all EMP cases found in the UAD and
other body areas that were published in the medical litera-
ture over the last 22 years. Of note, the number of cases re-
ported in the non-UAD regions markedly increased during
that period. Concerning therapy, if an EMP is present in
the soft tissue and is locally well-operable, surgical resec-
tion alone is usually appropriate. Still, complete removal
of an EMP is very often not feasible, especially in UAD,
as close neighboring vital organ structures rule out radical
surgery. For these patients, radiotherapy alone is recom-
mended if the tumor is small. Overall, our analyses indi-
cate that the combination therapy involving surgery and
adjuvant radiotherapy seems to provide the best tumor
control in patients with EMP in the UAD, but is also suita-
ble if the disease is present outside UAD. However, the pre-
sent analysis is a predominantly retrospective study, which
is associated with a risk of information bias. Therefore,
these results should be confirmed in a prospective multi-
center randomized studies. Independent of the therapeutic
regimen, patients diagnosed with a primary EMP should
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remain under lifelong medical observation, because even
with successful primary therapy, either recurrences or a
generalized plasmacytoma can occur years later.
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