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Solitary plasmacytomas are a hematological disorder. They can take the form of
solitary bone plasmacytoma (SBP) and the form of solitary extramedular plasmacytoma (SEP).
These types tend to become multiple myeloma (MM). Treatment is predominately hematologic
and radiation therapy. In most cases, SBP is detected after the destruction of the vertebrae and
the occurrence of neurological deficits. It is very important to indicate the appropriate and
timely surgical approach before applying further therapeutic procedures.

Eight patients in whom it was decided to apply surgical procedure of total tumor
resection prior to the application of chemo- and radiation therapy were subjected to analysis.
The surgical approach involved the complete removal of altered vertebral bodies with anterior
and posterior reconstruction of the spinal column. The primary preoperative and post-operative
neurological status was monitored.

Removing the corpus which compromises the width of the spinal canal and the removal
of the spinal cord pressure allows neurological recovery or the prevention of severe neurological
damage resulting from the destabilization of the spinal column. In all cases there was significant
neurological improvement. In addition, in cases of SBP of vertebrae, long-term remission or
healing is often achieved.

Complete removal of solitary plasmacytomes of the vertebrae allows the patient to
actively continue with further treatment and the prevention of severe neurological damage. A
complete 3D reconstruction of the spinal column and the achievement of its mechanical stability
is a prerequisite for achieving neurological stability. A timely surgical intervention is conditioned

by quality preoperative diagnostic approach and early detection.
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Introduction

Solitary plasmacytomas (SP) are a rare condi-
tion of plasma cells and comprise 5% of all plasma
cell neoplasms (1-4). There are two entities depend-
ing on the localization: solitary bone plasmacytoma
(SBP) and extramedullary plasmacytoma (EMP) (5).
They are basically defined as a proliferation of mo-
noclonal plasma cells without evidence of significant
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infiltration of the bone marrow with plasma cells.
The spinal column is the most common site of the
solitary plasmacytoma.

According to the new criteria of the Interna-
tional Myeloma Working Group (IMWG), the patient
may have solitary bone myeloma if there is no M
protein in the serum or in the urine (a small amount
of M protein may be present). In addition, it is nec-
essary to define the existence of only one area of
bone destruction associated with the presence of
plasma cells by means of the MRI finding of the spine
and pelvis (6). Recommendations for the treatment
of these changes are generally obtained from retro-
spective studies due to the small number of patients
observed in the studies (1, 4, 7, 8). The most com-
mon approach to treating these changes is the ap-
plication of radiation therapy (RT) to which plasma-
cytoma is highly sensitive. However, bone plasma-
cytoma is known to progress and grow into multiple
myeloma (MM) despite the applied radiotherapies
(9). There is no information in the literature on the
optimum RT for SP. Most centers use between 30
and 50 Gy or more to treat SP (2, 10, 11).
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In the latest solitary bone plasmacytoma
(SBP) treatment protocols, the British Society for
Hematology (12) recommends surgical removal of
SBP, followed by radiochemotherapy. In addition, a
large number of papers suggest that surgical inter-
vention is useful for eliminating tumors, correcting
pathological fractures and preventing neurological
deficits (12). A number of papers have indicated
that surgery contributed to better local control and
survival length (3). The Guidelines from the National
Comprehensive Cancer Network (NCCN) (NCCN,
Version 4, 2014) recommend the use of surgery or a
combination of surgery and radiotherapy.

Materials and methods

Eight patients were subjected to the surgical
treatment for solitary plasmacytoma of the spinal
column vertebrae in the period from 2014 to 2018.
Surgeries were performed at the Neurosurgical Clinic
of the Clinical Center in NiS. The localization of soli-
tary plasmacytomas was as follows: two were found
in the cervical spine, 4 in the craniocervical passage
and 2 in the thoracic part of the spine.

The selection of patients was done after the
performed MRI of the spine due to the development
of neurological deficits of varying degrees. The oc-
currence of neurological damage was on average re-
lated to a short period before MRI or after innocuous
injuries.

In all patients, complete blood chemistry test-
ing was carried out after the discovery of solitary,
destructive changes on the vertebral bodies of the
spinal column. Because of the suspicion of plasma-
cytoma, based on the MRI features, the level of M
protein in the urine and blood was measured and
MSCT of lungs or abdomen and RT of the pelvis and
the skull were performed in all patients.

The surgical approach consisted of 4 basic
principles:

e 1t surgical principle: the principle of com-
plete removal of the pathological process and re-
placement of the bone structures by auto- or allo-
material

e 2" surgical principle: enabling complete de-
compression of the nerve elements in the affected
part of the spinal canal

e 3" surgical principle: achieving adequate cor-
rection of the cervicothoracic curve while preserving
the cervical lordosis

¢ 4% surgical principle: good stabilization with-
out the possibility of postoperative static disorders of
the spine

By applying this surgical technique, 3D recon-
struction of the spinal column was obtained, which
enabled complete mechanical and then neurological
stability.

Results

Due to the localization of vertebral destruc-
tion, one of the neurological deficits was registered
in all patients. Preoperative muscular strength and
its immediate postoperative recovery score after 2
months were observed - BMRC (Table 1).

Surgical intervention implied the complete re-
moval of the spinal column vertebra that was affec-
ted by the process. The applied technique of com-
plete reconstruction of the spinal column had its own
surgical requirements depending on the localization
of destruction of the vertebral body.

In the cervical spine area, the anterior ap-
proach was first applied to completely remove the
vertebral body altered by the destruction with re-
leasing of the spinal canal and pressure on the spinal
cord and replacing the removed vertebral body with
an artificial corpus. For stability reasons, the anterior
stabilization was always done with a titanium plate.
This was followed by applying the posterior ap-
proach and stabilization of the posterior bone sys-
tems, in order to achieve the necessary stability of
the spinal column (Figure 1).

In the cervicothoracic area, two approaches
were applied due to the complex anatomical local-
ization:

1. Posterior bilateral approach with resection
of the ribs and lateral-posterior bilateral removal of
the corpus, and then inserting an artificial corpus
with the application of the posterior cervicothoracic
stabilization and

2. Combined posterior approach with removal
of the corpus and anterior stabilization, followed by
the use of the posterior cervicothoracic stabilization
(Figure 2).

Table 1. Degrade of damage of most affected muscle group before and two months after surgery

surgery

Localization SBP C3 (o Thi Th2 The6 Th7 Th8 Th8
MSG before 3 2 3 3 4 3 3 4
surgery

MSG two months after 5 4 5 5 5 4 5 5

*Muscular Strength Graded (MSG) according to the Royal Medical Research Council of Great Britain
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Figure 2. Reconstructive surgery of the cervicothorascic segment of the spine
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Figure 3. Reconstructive surgery of the thoracic segment of the spine

In the thoracic part of the spinal column, a
lateral approach was applied through the thoracic
duct, with resection of the rib and collapse of the left
lung. The removal of the corpus was complete with
the implantation of the artificial corpus. This was
always followed by the posterior thoracic transpe-
duncular stabilization (Figure 3).

Discussion

The application of the principle of complete
surgical removal of solitary bone plasmacytoma has
been emphasized in many papers (12, 13). The
length of survival and the disease-free period are
considerably longer. Due to the lack of complete
multicentric studies and inadequate post-operative
control of the patient, data on the length of survival
are not unique (3, 13). In addition, the surgical tech-
niques used to remove the tumor processes have
not been harmonized (14). The radical elimination of
solitary plasmacytomas of the spinal column can sig-
nificantly affect the prolongation of the remission of
the disease (15).

The question arises of the need for a com-
bined procedure, which would involve the use of ra-
diotherapy, and even chemotherapy, after surgery.
The protocols have not been clearly harmonized.

Within this small series, it is not possible to
give clear and accurate guidelines for the treatment
of solitary bone plasmacytoma. Still, there are data
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which should be taken into consideration, namely,
that radiation therapy was not used in 2 patients
after surgery; in 2 patients only radiation therapy
was used, and in 4 both radiation therapy and che-
motherapy were used.

In patients undergoing surgery alone, chemo-
therapy was introduced after 14 and 18 months due
to the deterioration of the general biohumoral status
and the increase in the level of M protein in the
urine. Subsequently, due to the progression of the
disease towards multiple myeloma (MM) disease,
bone marrow transplantation was also performed in
one of the patients.

In the group of patients in whom only radia-
tion therapy was used, 2 patients are still without
progression of the disease, and in 2 patients an ad-
ditional chemotherapeutic approach was applied.

In the group of patients receiving radioche-
motherapy, one patient was in remission and under
control, whereas no data was available for the other
patient (after regular surgical controls and general
well-being, he did not show up for his follow-up
appointments).

From this small analysis of the treatment out-
comes, the application of radiotherapy may also be
suggested although no high levels of M proteins in
the blood and urine were recorded after the surgical
removal of solitary bone plasmacytomas. Chemo-
therapy should already be considered as well in pa-
tients with M protein levels at a 20g/I limit. There is
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also an opinion that the approach for treating soli-
tary bone plasmacytomas should be the same as in
multiple myeloma (16, 17).

Conclusion

By using partial reduction surgical techniques,
which are directed only to the decompression of the
spinal canal, most of the solitary bone plasmacy-
toma remain, which extremely increases the risk of
further progression of the disease despite the appli-
cation of other treatment procedures. Likewise, par-
tial reduction of the tumor does not lead to the achie-

vement of the mechanics of stability of the spinal
column, and patients are often bed-ridden.

Complete surgical removal of solitary plasma-
cytomas of vertebral bodies of the spinal column re-
sults in a very rapid neurological recovery. With the
application of the 3D reconstruction technique and
complete implementation of the artificial corpus, and
by achieving the necessary mechanical stability of
the spinal column, the patient can be fully involved
in further treatment procedures. The patient be-
comes active without the risk of developing neuro-
logical diseases.
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Solitarni plazmocitomi su hematolosko oboljenje, koje moZe poprimiti formu solitarnih
kostanih plazmocitoma (SBP) i formu solitarnih ekstramedularnih plazmocitoma (SEP). Ove
vrste imaju tendenciju prerastanja u multiple mijelome (MM).Pristup le¢enju je, dominanto,
hematoloskom i zracnom terpijom. U vedini sliCajeva do otkrivanja SBP dolazi nakon destru-
kcije kicmenih prisljenova i pojave neuroloskih deficita. Veoma je znacajno pravovremeno
indikovati odgovarajudi hirurski pristup pre primene daljih terapijskih procedura.

Analiziranju je podvrgnuto 8 bolesnika kod kojih je odluceno da se pristupi hirurskoj
proceduri totalne resekcije tumora pre primene hemioterapije i zracne terpije. Hirurski pristup
je podrazumevao kompletno uklanjanje izmenjenih kicmenih prsljenskih tela sa prednjom i
zadnjom rekonstukcijom ki¢menog stuba. Praceni su primarni preoperativni i post operativni
neuroloski statusi.

Uklanjanjem korpusa, kojim je kompromitovana Sirina kicmenog kanala i uklanjanjem
pritiska na kicmenu mozdinu, omogucuje se neuroloski oporavak ili prevencija teskih neuro-
loskih ostecenja zbog destabilizacije kicmenog stuba. U svim sluCajevima, doslo je do zna-
¢ajnog neuroloskog poboljSanja. Pored toga, u slucajevima solitarnih plazmocitoma prslje-
nskih tela, ¢esto dolazi do postizanja dugovremenih remisija i/ili izleCenja.

Kompletno uklanjanje solitarnih plazmocitoma ki¢menih prsljenova omogucava da
bolesnik aktivno nastavi sa daljim leCenjem uz preventiranje teskih neuroloskih ostecenja.
Kompletna 3D rekonstrukcija kicmenog stuba i postizanje njegove mehancke stabilnosti bitan
je preduslov za postizanje i neuroloske stabilnosti. Pravovremena hirurSka intervencija je
uslovljena i kvalitetnim preoperativnim dijagnostickim pristupom i ranim otkrivanjem.
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