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Introduction

As life expectancy continues to in-
crease, so will the risk of developing
a cancer such as Multiple Myeloma
(MM). With many people surviving
well into their seventh and eighth
decades of life, it is very important
to understand the unique and com-
plex medical conditions that arise
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and impact oral health. MM is a he-
matologic malignancy that may not
be well known among dental pro-
fessionals, and is often character-
ized by an abnormal proliferation of

acid

health.

This study supports the NDHRA priority area, Clinical Dental
Hygiene Care: Investigate the links between oral and systemic

plasma cells found in the bone mar-
row. Active proliferation of malignant
plasma cells is a strong adverse prognostic factor
in multiple myeloma.! The accumulation of these
cells in multiple anatomical sites gives rise to the
name MM. Various methods are used in diagnos-
ing MM, such as bone marrow biopsy, fluorescent
in situ hybridization, cytogenetics, electrophoresis,
quantitative immunoglobulin and radiographic im-
ages of the spine, skull and long bones. According
to the National Cancer Institute (NCI), MM is staged
by estimating the myeloma tumor cell mass on the
basis of the amount of monoclonal myeloma protein
(M protein) in the serum and/or urine, along with
various clinical parameters, such as hemoglobin and
serum calcium concentrations, the number of lytic
bone lesions, and the presence or absence of renal
failure.? Additionally, imaging of the head/neck may
be a vital step in the staging of this disease.

Annually, 4 in every 100,000 people are diag-
nosed with MM in the U.S.3 Studies have shown that
every race is at risk of developing MM, however, Af-
rican Americans are at a higher risk. MM is more
prevalent among males than females and diagnosis
occurs most among adults age 65 and older. How-
ever, etiology of MM is unknown. Many factors have
been associated with its etiology, such as age, gen-
der, race, family history, radiation exposure, obesity
and other plasma cell diseases.? The purpose of this
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article is to present the clinical course of a patient
diagnosed with MM in 2009 who later developed oral
complications secondary to the use of a bisphos-
phonate (BP) during the maintenance phase of his
medical treatment.

Case Report

Like many patients presenting with MM, the chief
complaint for this patient was severe back pain. Ra-
diographic imaging (MRI) revealed significant bone
disease with multiple compression fractures and de-
formity of the back. The patient attributed his pain
to a fall from his motorcycle. He underwent medical
intervention at a local spine center in May 2009.
An MRI was performed to determine the cause of
the patient’s pain. Results at that time revealed no
signs of MM. The pain eventually progressed and he
began experiencing chest pain. He was admitted to
a community hospital in June 2009, where he was
diagnosed with pneumonia and a CT scan was done
which revealed lytic lesions of the bone, specifically
the ribs. Additional hematologic workup showed an
increased total myeloma protein (M-protein) in the
serum. At the time of this hospitalization, his symp-
toms included coughing and shortness of breath.
In addition to pneumonia his MM specific diagnosis
was IgA, lambda. The patient underwent 4 cycles of
induction chemotherapy with his private oncologist
and was referred to the Greenebaum Cancer Center
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(a tertiary care facility) for evaluation of possible
autologous stem cell transplant in August 2009.
After 3 months of treatment his response to ther-
apy was measured. The patient had a very good
response, thus he was a candidate for autologous
stem cell transplantation. On October 21, 2009, the
patient was admitted to the Greenebaum Cancer
Center for autologous stem cell transplant. At this
time he was treated with additional chemotherapy
consisting of Melphalan 200 mg/M2 followed by re-
infusion of his previously harvested stem cells. The
patient remained hospitalized for 14 days and was
discharged as his hematologic status recovered.

Prior to initiation of autologous stem cell trans-
plantation, the patient was evaluated by the Oral
Medicine service of the Greenebaum Cancer Center
in August 2009. A review of his past medical history
included tobacco abuse in the form of cigarettes (1
pack per day, for 5 years), which he quit using in
1980. He is a social drinker and had occupation-
al exposure to automobile chemicals (engine oil,
transmission fluid, brake fluid, power steering fluid
and engine coolant) from his years of working as an
automobile mechanic. Prior to stem cell transplan-
tation, the patient received a single infusion with
zoledronic acid (Zometa®; Novartis Pharmaceuti-
cals Corp., East Hanover, NJ). Post stem cell trans-
plant, he has received zoledronic acid monthly for
a total of 2 years of BP therapy. During this time he
received an oral assessment every 3 months while
undergoing care at the Greenebaum Cancer Center.
Dental hygiene instrumentation was not performed
during the treatment of the bisphosphonate- asso-
ciated osteonecrosis of the jaw (BON) lesion.

An oral assessment, including soft and hard tis-
sue examination, prior to autologous peripheral
blood stem cell transplant was completed in August
2009 and revealed multiple missing teeth (1, 3, 14,
15, 19, 20, 21, 30 and 32) as well as multiple res-
torations. His dentition was in fair to poor condi-
tion and he was at a high risk for dental caries due
to inadequate biofilm control, inadequate fluoride
use, high fermentable carbohydrate intake and dry
mouth. Professionally applied topical fluoride, in
the form of gel or varnish, is recommended at 3
to 6 months intervals for patients with increased
caries risk.* There was moderate supra and subgin-
gival calculus present. Generalized recession also
increased his risk of developing root caries. Oral
care included brushing once a day with a manu-
al toothbrush and infrequent use of floss. Probing
depths revealed generalized 4 to 6 mm pocketing.
His periodontal status was classified as moderate
to severe, uncontrolled periodontitis with mild to
moderate bleeding on probing.
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Figure 1: Digital Panoramic Image at Pre-
Transplant Oral Medicine Evaluation (Shows
Evidence of Radiographic Caries on the Distal
Root Surface of Tooth #18)

The initial panoramic radiograph exposed on Au-
gust 5, 2009 revealed evidence of caries on the dis-
tal of #18 (Figure 1). Treatment options including
root canal therapy or extraction were discussed with
the patient. For the prevention and management
of BON in patients at risk, the American Academy
of Oral Medicine has developed clinical guidelines.®
The patient was informed of the risk of developing
BON post extraction. After considering the risks the
patient elected extraction of #18; this was accom-
plished by his private dentist in September 2009,
prior to stem cell transplant. Panoramic radiographs
reveal the status of tooth #18 before the extraction
(Figure 1) and an area of bony changes about 18
months after the extraction (Figure 2A, 2B).

During one of his routine quarterly oral evalua-
tions on March 3, 2011, an area of exposed bone
was visible in the left mandible at the extraction
site of #18. The patient was asymptomatic. An-
tibiotic therapy was initiated. In June 2011, after
12 weeks of antibiotic therapy, including generic
amoxicillin (Sandoz Inc., Princeton, NJ) 875 mg,
twice daily and generic chlorhexidine oral rinse, 20
ml x30 second’s, twice daily, there was no clinical
improvement. The site appeared to have increased
(6x9 mm) in dimension; however, the patient re-
mained asymptomatic.

An evaluation of the site on September 27, 2011
showed that the area of BON had not healed and
the buccal tissue adjacent to the exposed bone
appeared enlarged. The antibiotic regimen was
changed to include Augmentin® 875 mg (Sandoz
Inc. Princeton, NJ) plus 500 mg metronidazole
(Flagyl®; Teva Pharmaceuticals, Wales, Penn) to be
taken twice daily. Prognosis for the BON lesion was
guarded. The necrotic bone in this area started to
separate from the mandible following re-epitheliza-
tion below the bone (Figure 3A) and at 6 months
(Figure 3B) shows the lesion was healing. At 7
months the necrotic bone was easily removed by
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Figure 2A: Digital Panoramic Image Post
Extraction of Tooth #18 (Shows Evidence of BON
in the Area Where Tooth #18 Was Extracted)

Figure 2B: Clinical Photograph of BON in the
Area of Tooth #18

the Greenebaum Cancer Center’s attending dentist
and the site was left to heal by secondary intention.
A clinical photograph (Figure 3C) at 48 weeks of
treatment with antibiotics and antimicrobial mouth
rinse revealed resolution of BON. Antibiotics and
antimicrobial mouth rinse were discontinued. Cur-
rently, the patient continues to receive Zometa in-
fusion quarterly as part of his MM management.
Following lesion resolution the patient has received
routine dental care including dental hygiene instru-
mentation with his private dentist.

Discussion

Bone pain, broken bones, weakness, weight loss,
fatigue and repeated infections may be signs and
symptoms of MM.® Oral manifestations such as gin-
gival hemorrhage, odontalgia, paresthesias, tooth
mobility and ulcerations may also be present.” Re-
ferral to a dental professional for comprehensive
oral evaluation is important prior to initiation of
medical treatment and if oral complications develop
during medical treatment.
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Figure 3A: Digital Panoramic Image Post
Extraction of Tooth #18 (Shows Evidence of
BON After 28 Weeks of Antibiotic Therapy,
With Sequestrum Developing)
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Figure 3B: Clinical Photograph of BON After
28 Weeks of Antibiotic Therapy

Figure 3C: Clinical Resolution of BON in the
Area of Tooth #18 at 48 Weeks

2/10f12

People with MM are living longer which means an
increased opportunity for these survivors to present
as patients in private dental practices. Increasing
survivorship resulting from improved management
of MM is partially attributed to the development of
new supportive care measures, i.e. medications. BPs
are a newer class of drugs utilized in the treatment
of many patients with MM and other cancers where
metastatic bone disease is present. It works by pre-
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venting bone osteoclastic

Table I: Currently approved IV BPs

resorption while also 'in- Intravenous Bisphosphonates

creasing bone density. -

Treatment of MM with BP | Brand Names | Generic Names | Manufacturers | Date Approved By FDA

may result in oral seque- Aredia Pamidronate Novartis August, 1996

IdaeﬁsughbastﬁOI\k BON is Zometa zolendronic acid Novartis August, 2002
efine e American

Associatio¥1 of Oral and Reclast zolendronic acid Novartis August, 2007

Maxillofacial Surgeons as

the presence of exposed bone persisting for more
than 8 weeks in the oral cavity of an individual
treated with a BP with no prior history of radiation
to the head or neck tissues.® BON closely resembles
the occupational disorder historically referred to
as “fossy jaw,” whereby workers in match produc-
tion factories were exposed to white phosphorous
during the manufacturing process.® A retrospective
study conducted by Badros et al evaluated 90 pa-
tients diagnosed with MM, and described the medi-
cal and dental characteristics of 22 of these patients
who developed BON while undergoing intravenous
(IV) BP therapy. The authors concluded that BON
is an emerging problem in MM patients which af-
fects older patients with myeloma who had received
long-term BP therapy.® BP is administered either
through 1V or oral routes, hence creating 2 separate
classes of BPs. Patients receiving IV BP are more
likely to develop BON than those taking oral BP. The
predicted risk of developing BON due to IV BP is
0.16 times the odds of those not receiving IV BP.1°
Table I summarizes current IV BPs in use today.

Oral manifestations of MM and/or its medical
management can only be identified by thorough
surveillance of this patient population. Two stud-
ies, 1 retrospective and 1 cross-sectional study
using 2 different populations were conducted in
2 German neighboring cities with the intention of
identifying the prevalence of BON in individuals
with MM and comparing it with existing published
data. The authors assessed the occurrence of oral
manifestations among participants in both studies.
They concluded that the prevalence of BON may
have been underestimated to date. BON was re-
corded for nearly 5% (4/81) of the subjects in the
retrospective study and nearly 21% (16/78) in the
cross—sectional study. An oral examination of all
patients in the cross-sectional portion of the study
might explain the higher prevalence. Since nearly
all patients with BON had an additional trigger fac-
tor (previous extraction, surgical dental procedure
and the use of chemotherapy and corticosteroid).
Routine oral hygiene and dental care might help to
reduce BON incidence, especially prior to BP admin-
istration. !

The number of patients with MM that will develop
BON after a period of receiving BP is unknown. Clin-
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ically, the reported incidence of BON ranges from
1.3% to 21%, with a higher frequency in the man-
dible than in the maxilla.'%*2-1°* BON occurs in a dose
and time dependent manner, with cases being more
prevalent in those on IV dosing and for time periods
of 10 to 59 months!%13-17 As in this case, it is most
often associated with a dental procedure or trauma,
however, many are shown to occur spontaneous-
ly.82° The microbial aspects of BON have focused on
the uniqueness of the oral cavity where continuous
host-microbe interactions take place, leaving be-
hind bacterial smear layers and potentially inducing
microenvironment acidosis.®2° Additionally, the jaws
are a site of constant loading and unloading of the
bone underlying an exquisitely thin mucosal layer
producing constant bone remodeling attempts and
BP accumulation.?! These unique characteristics of
the oral cavity allow for bony exposure, microbial
colonial expansion, free BP release and an acidic
microenvironment, all of which permit the process
to increase bone necrosis, decrease bone regenera-
tion and inhibit healing of soft tissue.?-24

Until recently, all of the cases of osteonecrosis
of the jaw have been associated with BP therapy.
However, new cases are emerging associated with
anti-resorptive therapies. These drugs include De-
nosumab, a monoclonal antibody that selectively
binds receptor activator of nuclear factor kappa-B
ligand or RANKL, and Bevacizumab, a monoclonal
antibody that inhibits angiogenesis through vas-
cular endothelial growth factor (VEGF-A).?>-2° The
American Dental Association recently suggested
that this clinical finding be described as anti-re-
sorptive osteonecrosis of the jaw or ARONJ, thus
including both BP and non-BP drugs.3® Although
these drug-induced lesions appear clinically similar
to BON lesions, their developmental mechanism is
currently unknown. Further studies are necessary
to fully elucidate the pathophysiology of oral lesions
secondary to anti-resorptive drugs.

Anyone with poor oral habits who is taking or has
taken a BP is at risk of developing BON. Recom-
mendations to minimize the potential for BON in
MM patients include maintaining good oral hygiene
and frequent oral health assessment. Individuals
receiving Zometa are encouraged to have a pre-
treatment oral health assessment with a dentist/

Vol. 87 e No. 4 e August 2013



dental hygienist with the goal being completion of
necessary dental work prior to initiation of BP.3!.32
Dental professionals should evaluate the risk asso-
ciated with chronic dental disease while providing
dental treatment to individuals receiving long term
BP therapy for MM. Published treatment strategies
for BON depend on the stage of the lesion. Patients
without evidence of necrotic bone require no treat-
ment, however, patient education is necessary re-
garding future risk of developing BON. Antibacte-
rial mouth rinse and quarterly clinical follow-up
are recommended to treat asymptomatic exposed
and necrotic bone without evidence of infection.
Symptomatic exposed necrotic bone treatment rec-
ommendation includes antibiotic, oral antibacterial
mouth rinse, anesthetics, superficial and or surgi-
cal debridement. Though there may be cases that
do not respond to these treatments, the American
Association of Oral Maxillofacial Surgeons and the
American Academy of Oral Medicine have provided
these recommendations as guidelines to be used
by dental and dental hygiene professionals in the
management of BON.%'* A multidisciplinary man-
agement approach is recommended to ensure opti-
mum treatment and to minimize the risk of BON.

A healthy dentition and an oral cavity free of
infection will help reduce the risk of BON. Once es-
tablished, BON may persist for months or years and
treatment is symptomatic in nature. It is important
to rule out other medical and/or dental conditions
when involved in the management of MM patients.
Misdiagnosis may include alveolar osteitis, osteo-
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myelitis and osteoradionecrosis, and symptoms
may mimic sinusitis, gingivitis/periodontitis, peria-
pical pathology and temporomandibular joint dis-
order.33

Conclusion

As practicing clinicians involved in oral assess-
ment, dental hygienists are poised to identify and
manage the oral health risks of MM patients un-
dergoing systemic treatment. Providing patients
with current information related to the risk/ben-
efit of invasive dental treatment in the setting of
bisphosphonate and anti-resorptive therapy is a
responsibility of the dental hygienist. Collabora-
tion with other disciplines in the treatment of the
MM patient is essential in treatment planning and
coordinating recommended dental care. The de-
velopment of BON may lead to delays or adjust-
ments in medical care and/or dental care, either
of which may be detrimental to the patient’s over-
all health.
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