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Plasmacytoma of the mandible
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a clinical report
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Abstract: The case report of a patient is presented who had been suffering from a
plasmacytoma of the spine several years back, and who had developed a new

plasmacytoma of the mandible, 3 years subsequent to the insertion of a dental implant. This

second solitary lesion occurred 15 years after the first one, and without signs of conversion
to multiple myeloma. Research in animal models has shown multinucleated giant cells,

belonging to the monocyte-macrophage lineage, persisting between the titanium surface
and the lymphohemopoietic compartment, at least 1.5 years after implant insertion. Factors

that increase the proliferative activity of precursor B cells, for example a protracted

macrophage activation, are likely to increase the risk of B cell oncogenesis. A possible role

of the titanium surface in an increase of precursor B cell proliferative activity, thus

facilitating a new localization, was evaluated.

The interaction between an implant sur-
face and bone marrow cells has been con-
sidered in very few studies. Some concern
exists that dental implants might perturb
local lymphohemopoiesis, possibly even
inducing neoplasia in the B lymphocyte
lineage (Rahal et al. 2000). The relation-
ship between dental implants and tumors
has been studied mainly from the stand-
point of osseointegration in irradiated bone
(Watzinger et al. 1996), or apropos implant
survival rates in head and neck tumor
patients (Kovacs 2000). Plasmacytomas
are B lymphocyte lineage tumors com-
posed of plasma cells. They may occur as
one of three different entities: multiple
myeloma (MM), solitary plasmacytoma of
the bone (SPB) or extramedullary plasma-
cytoma (EP) (Pisano et al. 1997). Both SPB
and EP can convert to MM, although with
different natural behaviors and frequencies
(Holland et al. 1992). Notwithstanding
that the disease is chronic, thanks to treat-
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ment, patients may sustain a long-term
prognosis. Considering the average age of
onset (58-60 years according to Holland
et al. 1992), those patients are likely to
seek prosthodontic therapy. A clinical re-
port exists with regard to implant therapy
in respect of an MM patient (Sager & Theis
1990). The case report of a patient who had
been suffering from an SPB several years
back, and who had developed a new plas-
macytoma, subsequent to the insertion of a
dental implant, is presented.

Case report

A 75-year-old patient was referred for pros-
thetic problems. She had been suffering
from SPB 12 years back. The plasmacy-
toma was located in the spine. The patient
had a lower overdenture retained by teeth
4.2 and 4.3. Both teeth had to be extracted,
due to severe periodontal breakdown, and
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Fig. 1. Orthopantomography after stage I surgery.

Fig. 2. Orthopantomography before implant removal.

Fig. 3. Orthopantomography 6 months after implant removal. Radiopaque formations at the lower border of

the mandible, where the mass was clinically evident.

the prosthesis was converted to a complete
denture. Owing to the lack of stability of
the denture and high patient discomfort,
two implants with titanium-machined sur-

2 | clin. Oral Impl. Res. 10.1111/j.1600-0501.2007.01361.X

faces (Implant Innovations Inc., Palm
Beach, FL, USA had to be inserted into
the mandible (Fig. 1). After 4 months of
integration, the implants were connected

by a gold cast bar and a new implant-
retained overdenture was inserted. No
treatment was performed on the upper
arch, despite the presence of some dental
problems. The patient was enrolled in a
standard recall program for implant pa-
tients, with oral hygiene every 4 months.
Patient compliance with oral hygiene,
however, was limited.

After 3 years of utilization, the patient
reported a swelling of the chin, and com-
plained of pain in the same area. Extraoral
examination revealed a solid mass below
the left anterior border of the mandible.
The clinical oral examination revealed
swelling around the left implant, with
considerable bleeding on probing, and
with a severe loss of bone. A panoramic
radiograph showed a large transparency in
relation to the left fixture (Fig. 2). The
implant was easily removed and a biopsy
was simultaneously taken. The overden-
ture was modified with a ball-and-ring
attachment to the remaining implant.
The biopsy revealed a new plasmacytoma.
The patient underwent radiotherapy. The
remaining implant was stable, and there
were no signs of failure 6 months after the
radiotherapy. A panoramic radiograph
showed the presence of the radio transpar-
ency, while the bone formation below the
border of the mandible had become appar-
ent (Fig. 3).

Discussion

In this patient, a plasmacytoma, a marrow-
derived B lineage neoplasm, had developed
in connection with an implant in the ante-
rior mandible. The pattern of bone resorp-
tion, the existence of osteoblastic activity
below the border of the mandible and of
course the biopsy, exclude peri-implantitis
as the cause of failure, in an area that has
the highest implant survival rate. The
remaining implant was not affected by
radiotherapy.

Plasma cells produce osteoclast-activat-
ing factors, which stimulate the growth of
osteoclasts and therefore bone resorption.
Plasmacytomas usually appear on radio-
graphic images as radiolucent areas (Mat-
sumura et al. 2000). Plasmacytoma cells
have also been reported with a capability of
stimulating osteoblastic activity, with new
bone formation (Ramon et al. 1978). A
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clinical report exists in respect of implant
therapy in an MM patient (Sager & Theis
1990), but the focus is only on the possibi-
lity of treating terminally ill patients with
implants.

The patient had been suffering from an
SPB, 12 years before the implant was
placed. It is known that conversion to
MM depends on the type of plasmacytoma,
53% of patients with SPB converting to
MM, vs. 36% of patients with EP. For
patients suffering from SPB, there is no
evidence of plateau in the diagnosis to
conversion time, and conversion can con-
tinue to occur even after 17 years (Holland
et al. 1992). The study supported the con-
cept of EP having a lower incidence of
conversion to MM, and a different natural
history from that of SPB, with SPB poten-
tially being MM in evolution. Holland
et al., however, also reported a specific
subset of patients in whom multiple
sequential SPB had developed. In these
patients, the time-lapse to the appearance
of a new solitary lesion was longer than the
usual conversion time to MM. In some of
these patients, conversion to myeloma had
subsequently occurred, while others had no
evidence of conversion with up to three
solitary lesions.

In the subject case, a second solitary
lesion occurred 15 years after the first
lesion, without any signs of conversion to
myeloma.

Mandibular lesions are a common find-
ing in MM (Witt et al. 1997). In the jaws,
the most common radiographic finding is a
radiolucency that is often superimposed on
the roots or apices of nearby teeth. The
most common symptom is localized pain,
and the most frequent clinical sign is a
raised red lesion on the alveolar ridge.
The disease affects elderly persons, and
the posterior mandible is the most fre-
quently reported location. There is a re-
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ported correlation between the degree of
dysplasia of tumor cells and survival rates
(Pisano et al. 1997).

Indeed, it is impossible to tell whether
the plasmacytoma in the mandible was
somehow promoted by an interaction be-
tween the titanium surface and the plasma
cells. Actually, factors that increase the
number and proliferative activity of precur-
sor B cells, for example a protracted macro-
phage activation, are likely to increase the
risk of B cell oncogenesis.

Mandible localization may be unrelated
to the presence of the implant, but we
cannot exclude the fact that the titanium
surface could have acted as a ‘catalyst’,
increasing the precursor B cell number
and proliferative activity, and thus facilitat-
ing the localization of a new lesion.

Possible interactions between implant
surfaces and bone marrow cells have been
described in an animal model (Rahal et al.
2000). Precursor B cells show an early
increase in number and proliferative activ-
ity. Multinucleated giant cells are observed
at the interface between the bone marrow
and the titanium implants. After subse-
quent intervals, however, no significant
differences from controls can be observed,
and there are no perturbations in the spatial
localization of either B lineage cells or
DNA-synthesizing hemopoietic cells. Fol-
lowing initial marrow regeneration and
fluctuating precursor B cell activity, de-
spite the presence of giant cells, titanium
implants are apparently well tolerated by
the directly apposed bone marrow cells.
Normal hemopoietic cells lie in contact
with the implant surfaces; multinucleated
giant cells, however, establish themselves
between the titanium surfaces and the
lymphohemopoietic compartment. These
cells belong to the monocyte-macrophage
lineage. The significance of their persis-
tence is undetermined. The presence of
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activated macrophages within the bone
marrow itself, even when restricted to a
small region of the bone marrow, raises
concerns that the incidence of B cell neo-
plasms might be enhanced after a latent
period. Rahal et al. provide no evidence to
suggest that titanium implants, in contact
with mouse bone marrow, carry a long-
term risk of marrow-derived B lineage neo-
plasms. They have, however, advocated
further studies before complete confidence
with regard to myelointegration in humans
can be assumed.

In the light of possible interactions be-
tween dental implants and local lympho-
hemopoiesis, care should be exercised
when considering dental implants as a
treatment option for those patients who
have suffered from neoplasia in the B lym-
phocyte lineage, even though there has
been a partial or complete recovery. More-
over, existent dental implants should be
carefully monitored as potential sites of
localization in patients, where a B lympho-
cyte lineage tumor has been diagnosed.
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