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Medication-related osteonecrosis of the jaw (MRONJ) is a well-known side effect of bone-modifying agents such as antiresorptive
medications including pamidronic and zoledronic acids (intravenous bisphosphonates) and denosumab (anti-RANK ligand
humanized monoclonal antibody). The major risk factor for the precipitation of MRONJ in a patient taking antiresorptive
medication is dentoalveolar trauma such as dental extractions. Management of MRONJ in oncology patients is exceptionally
challenging. In this report, two multiple myeloma patients with longstanding advanced-stage MRONJ were successfully
managed with combined pentoxifylline–tocopherol treatment pre- and postextraction/sequestrectomy. In conclusion, based on
this report and other published reports, it appears that the use of combined pentoxifylline–tocopherol protocol in the
management of MRONJ is effective.
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1. Introduction

The most common cancers in the United States, lung, pros-
tate, and breast cancers, respectively [1], usually metastasize
to the bone [2]. The rates are as follows: 65%–90% of pros-
tate cancers, 65%–75% of breast cancers, 17%–64% of lung
cancers, and 70%–95% of multiple myelomas metastasize
to the bone [2–4]. Patients with metastases to the bone
may experience skeletal-related events (SREs), such as
uncontrolled pain requiring bone surgery and/or radiother-
apy, hypercalcemia, spinal cord injury, and pathological
fractures [5]. These SREs necessitate the use of bone-
modifying agents such as antiresorptive medications includ-
ing pamidronic and zoledronic acids (intravenous bispho-
sphonates) and denosumab (anti-RANK ligand humanized
monoclonal antibody). These bone-modifying agents are
well known to be associated with medication-related osteo-

necrosis of the jaw (MRONJ) [6–8]. The major risk factor
for the precipitation of MRONJ in a patient taking antire-
sorptive medication is dentoalveolar trauma such as dental
extractions and other forms of dentoalveolar surgeries [9,
10]. The rate of developing MRONJ after a dental extraction
amongst oncology patients taking antiresorptive medica-
tions ranges from 1.6% to 14.8% [11–13].

Management of MRONJ still remains challenging with
no specific therapeutic approach and varying successful out-
comes [7]. Pentoxifylline and tocopherol (PENTO) medica-
tions were initially used in the management of
osteoradionecrosis (ORN), a condition similar to MRONJ
but with a different etiology [14, 15]. Given its success in
managing ORN, Epstein et al. applied it to the first set of
MRONJ patients, and it has since been reported in a few
other articles [16–22]. PENTO tends to work via the antiox-
idant pathway by their antifibrotic synergistic effect in

Wiley
Case Reports in Dentistry
Volume 2025, Article ID 2765925, 6 pages
https://doi.org/10.1155/crid/2765925

https://orcid.org/0009-0005-8290-6723
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


reversing radiation-induced fibrosis as elicited by Delanian
and Lefaix [23]. In this report, two multiple myeloma
patients with longstanding advanced-stage MRONJ were
successfully managed with PENTO pre- and postextrac-
tion/sequestrectomy.

2. Case 1

A 59-year-old female patient was referred to the Dental
Oncology Clinic of the faculty dental practice of the University
of Tennessee Health Science Center because of nonhealing
extraction sites, recurrent infections, discharge, and pain of
the left maxilla of 2 years duration. The patient’s medical his-
tory was positive for multiple myeloma (ISS: Stage I; cytoge-
netics: FISH 1q+, 13q del, hyperdiploidy, and IgH deletion),
Type II diabetes mellitus, hypertension, hyperlipidemia, and
chronic kidney disease. The patient started on 4mg IV zole-
dronic acid every month from April 2021 until March 2023
(24 doses). The treatment was discontinued due to oral issues,
including nonhealing extraction sites, recurrent infections,
discharge, and jaw pain, which arose following the 2022
extractions of carious Teeth #13 and #14 by a dentist in the
community. These extractions were performed without inter-
rupting the IV zoledronic acid therapy.

At the time of her presentation to the dental oncology
clinic in February 2024, 2 years after the extractions, the
patient’s complaints were as follows: nonhealing extraction
sites, recurrent infections, discharge, and pain of the left
maxilla. On extraoral examination, there was left facial full-
ness with no erythema or facial tenderness. Intraoral exam-
ination revealed halitosis, swelling and erythema in the area
of missing Teeth #13 and #14, and associated tenderness and
purulent discharge upon palpation. The exposed necrotic
bone measuring 15mm × 10mm was present, and the area
of the exposed bone was not loose. The periapical radio-
graph showed nonhealing extraction sites with mixed radi-
opaque and radiolucent areas (Figure 1). Considering the
patient’s medical history, examination, and radiographic
findings, a diagnosis of MRONJ Stage 2 was rendered
according to the American Association of Oral and Maxillo-
facial Surgeons’ Position Paper on Medication-Related
Osteonecrosis of the Jaws-2022 Update.

The area of the exposed necrotic bone was irrigated and
debrided with 0.12% chlorhexidine gluconate. The patient
was prescribed pentoxifylline 400mg BID for 4months,
tocopherol 400 IU BID for 4months, and 0.12% chlorhexi-
dine gluconate rinse six times per day for 2weeks. The
patient presented for follow up every 2–3weeks, at which
time the area was irrigated with 0.12% chlorhexidine gluco-
nate when required. The patient reported resolution of
symptoms (no pain, discharge, or bone exposure)
(Figure 2, 6weeks after initial presentation). Twelve weeks
after her initial presentation, the patient independently dis-
continued the PENTO medication, believing her symptoms
had resolved and the area healed, without informing her
dental oncologist. Subsequently, she developed pain from
the area, and she decided to apply peppermint and salt
to the area. At her next appointment, the area presented
with an exposed necrotic bone. On palpation, the necrotic
bone segment was loose, and a periapical radiograph
showed a radiolucent rim separating the sequestrum from
the healthy bone. The decision was made to perform a
sequestrectomy, and the sequestrum measured 22mm ×
12mm (Figure 3). The patient was instructed to resume
the use of PENTO and prescribed an antibiotic for 1week
(875mg of Augmentin BID). The subsequent follow-up

(a) (b)

Figure 1: A 59-year-old female with medication-related osteonecrosis of the jaw. (a) The exposed necrotic bone of the left maxillary alveolar ridge
measuring 15mm× 10mm in size and (b) periapical radiograph showing nonhealing extraction sites with mixed radiopaque and radiolucent areas.

Figure 2: A 59-year-old female with medication-related
osteonecrosis of the jaw. Six weeks after using pentoxifylline and
tocopherol. Patient reported resolution of symptoms (no pain,
discharge, or bone exposure).
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visit showed complete mucosal healing and resolution of
symptoms (Figure 4). The patient continued the use of
PENTO for 8 more weeks after the removal of the seques-
trum and tolerated the medications throughout its use
without any adverse effect.

3. Case 2

A 57-year-old female patient was referred to the Dental
Oncology Clinic at the University of Tennessee Health Sci-
ence Center due to a nonhealing extraction site, recurrent
infections, discharge, and pain in the right mandible for

the past year. The patient’s medical history was positive for
multiple myeloma (ISS: Stage II). The patient started on
120mg denosumab (Xgeva) once every 4weeks from March
2023 until March 2024 (12 doses). The treatment was dis-
continued due to oral issues, including nonhealing extrac-
tion sites, recurrent infections, discharge, and jaw pain,
which arose following the November 2023 extraction of a
carious Tooth #28 by a dentist in the community. This
extraction was performed without discontinuing the denosu-
mab therapy.

At the time of her presentation to the dental oncology
clinic in July 2024, a year after the extraction, the patient’s

(a) (b)

(c) (d)

Figure 3: A 59-year-old female with medication-related osteonecrosis of the jaw. (a) A periapical radiograph showing a radiolucent rim
separating the sequestrum from the healthy bone. (b,c) A sequestrectomy was performed, and the sequestrum measured 22mm× 12mm
in size. (d) Postsequestrectomy periapical radiograph.

(a) (b)

Figure 4: A 59-year-old female with medication-related osteonecrosis of the jaw on pentoxifylline and tocopherol before and after a
sequestrectomy. (a) A week after the sequestrectomy procedure showing complete mucosal healing and (b) 6 weeks after the
sequestrectomy procedure showing complete mucosal healing.
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complaints were nonhealing extraction site, recurrent infec-
tions, discharge, and pain of the right mandible. Intraoral
examination revealed a 10mm × 10mm area of the exposed
necrotic bone that was tender to palpation but not loose. The
periapical radiograph showed a nonhealing extraction site
(Figure 5). Considering the patient’s medical history, exam-
ination, and radiographic findings, a diagnosis of MRONJ
Stage 2 was rendered according to the American Association
of Oral and Maxillofacial Surgeons’ Position Paper on
Medication-Related Osteonecrosis of the Jaws-2022 Update.
Additionally, Tooth #29 was very painful with secondary
decay and periapical radiolucency, and Tooth #30 had sec-
ondary decay with furcation involvement.

After discussing with the patient, it was decided to
address Teeth #29 and #30, possibly through extractions.
The necrotic bone area was irrigated and debrided with
0.12% chlorhexidine gluconate. She was prescribed pentoxi-
fylline 400mg BID for 4months, tocopherol 400 IU BID for
4months, and 0.12% chlorhexidine gluconate rinse six times
a day for 3weeks. After 3weeks, Teeth #29 and #30 were
extracted and alveolectomy and sequestrectomy of the
necrotic bone in the area of #28 were performed. The gingi-
val mucosal tissue was sutured closed. She was instructed to
continue the PENTO medications and was prescribed an
antibiotic (875mg of Augmentin BID) for 1week. Follow-
up visits were scheduled every 2weeks. At the 6-week fol-
low-up, she showed complete mucosal healing and resolu-
tion of symptoms (Figure 6). She completed the 4-month
PENTO regimen, but during the course of use, she was
experiencing nausea, so the dose regimen was adjusted to
800mg of pentoxifylline and 800 IU of tocopherol once at
night, which she tolerated well.

4. Discussion

The use of PENTO in the management of MRONJ was first
reported by Epstein et al., and since then, only five other
reports/series have been published [16–21]. Recently, a pro-
spective randomized clinical trial was published of 202
MRONJ osteoporotic patients by Colapinto et al. [22]. The
study by Colapinto et al. divided the 202 MRONJ patients

into a test group (108 patients) and a control group (94
patients). All test patients prescribed PENTO pre- and post-
sequestrectomy healed completely except for one patient
who relapsed within 6months. However, 95% of all control
patients (not prescribed PENTO pre- and postsequestrect-
omy) either did not heal, relapsed within 2months, or devel-
oped microbial complications. These control patients were
then placed on PENTO, and every one of them healed
completely [22]. A laboratory study on the effect of PENTO
in preventing and managing MRONJ in rats showed that the
PENTO protocol was significantly effective in reducing the
incidence of MRONJ and the presence of bone sequestrum
and increasing alveolar bone repair and alveolar blood flow
in rats that received 4weeks of PENTO after the discontinua-
tion of antiresorptive medication [24]. In this report, we
described the use of PENTO in the management of refractory
cases of MRONJ which were present for 2 years and 1 year,
respectively, before referral to the first author’s dental oncol-
ogy clinic. A few weeks after beginning the PENTO medica-
tions, the patients reported improvement of symptoms (no

(a) (b)

Figure 5: A 57-year-old female with medication-related osteonecrosis of the jaw. (a) The exposed necrotic bone of the right mandibular
alveolar ridge measuring 10mm× 10mm in size and (b) periapical radiograph showing a nonhealing extraction site of #28 area of a year
duration, secondary decay and periapical radiolucency of Tooth #29, and secondary decay with furcation involvement of an
endodontically treated Tooth #30.

Figure 6: A 57-year-old female with medication-related
osteonecrosis of the jaw on pentoxifylline and tocopherol. Twelve
weeks after extractions, alveolectomy and sequestrectomy
procedures show complete mucosal healing.
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pain, discharge, or bone exposure). The choice of dosages and
duration for pentoxifylline (400mg BID) and tocopherol
(400 IU BID) is informed by the first author’s personal experi-
ence and other reported literature on using PENTO medica-
tions prophylactically to prevent ORN of the jaw following
invasive dental procedures in postradiated oral and oropha-
ryngeal cancer patients [25].

While there is no consensus on the management of
MRONJ, different therapeutic approaches (antimicrobials
[antiseptics and antibiotics], teriparatide, hyperbaric oxygen,
PENTO, photobiomodulation, photodynamic therapy, sur-
geries aided with fluorescence light or platelet-rich plasma
protein, and various surgical options) are utilized in the
management of MRONJ with varying degrees of successful
outcomes [21, 26–29]. PENTO is a safe, readily available,
easily prescribed, better tolerated, and a less expensive man-
agement option. The study by Magalhaes et al. showed the
prophylactic benefit of PENTO in the prevention of MRONJ
after dental extraction in cancer patients on antiresorptive
medications [30].

The PENTO protocol should be a revolutionary develop-
ment in clinical oncology practice. The emphasis has been
on the prevention of MRONJ which entails premedication
dental evaluation (patient education, comprehensive dental
evaluation, and completion of recommended dental treat-
ment), which is highly encouraged [31–34]. However, in
some oncology/dental practices, patients are emboldened
to extract all their teeth with the slightest pathoses, before
beginning antiresorptive therapy. Many dental care pro-
viders are not comfortable carrying out invasive dental pro-
cedures such as root planning and extractions in oncology
patients who have been on antiresorptive medications. As
such, many of these oncology patients must endure compli-
cations such as dentoalveolar infections, cellulitis, and jaw-
bone osteomyelitis. The major setback of the use of
pentoxifylline is the adverse effect of the medication on the
gastrointestinal system causing nausea, vomiting, irritation,
and epigastralgia especially if used for a long duration. We
suggest conducting extensive prospective studies to further
confirm these results.
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