
The rule of hydrogen peroxide long term rinse during a particular alveolar 
bone healing after ONJ injuries in a patient with periodontal disease: a 4-year 
radiological follow up report of a mental nerve emergence migration
R. Nocini, D. De Santis, U. Luciano, T. Zambotti, P. Pancera, P. Faccioni, F. Zotti, M. Zarantonello, M. Finotti, A. Bertajola, A. 

Zangani, A. Iurlaro, C. Alberti, G. Capocasale, D. Donadello and F. Bernardello

TBisphosphonate Related Osteonecrosis of the Jaw (BRONJ) is a pathology initially described in the early 2000s that has 
become increasingly common in clinical dentistry and maxillofacial practice due to the frequent use of bisphosphonates 
medical drugs (BPs) to treat various diseases such as osteoporosis, Paget’s syndrome, osteomyelitis and in bone metastases 
secondary to tumors. Supragingival irrigation applied as monotherapy and in combination with root planning or BFs related 
bone necrosectomy revealed that supragingival irrigation with a variety of agents reduced the gingival microbial load and 
gingival inflammation. In this 4-year follow-up study we analyze the use of hydrogen peroxide (H2O2) as an antimicrobial 
agent for maintenance periodontal health, improving the longevity of teeth and oral cavity healing process.

Since its first description in 2003, reports of bisphosphonate related osteonecrosis of the jaw (BPONJ) have been accumulated. 
With the ability to reduce bone turnover through selective inhibition of osteoclasts, Bisphosphonates have been used 
widespread in treatment of osteoporosis and bony metastases of malignant diseases. They are administered orally or 
intravenously, whereat the bioavailability of oral bisphosphonates is below 1 % (1). Due to local factors like chewing forces, 
oral bacteria, the periodontal gap and a thin mucosa, the alveolar bone necessitates an elevated osteoclastdependent bone 
turnover to maintain integrity (2).
When osteoclasts are diminished by a high local concentration of BPs, the bone is not capable to react to these local factors 
what may end in necrosis (3). Few bacterial lines are the co-factors in formation of gingival-periodontal diseases (4-10) 
as well as chronic bone infection (osteomyelitis) that could conduct as an open exposition of ill bone into the oral cavity.
Fortunately, some studies have shown the effectiveness of supragingival irrigation applied as monotherapy and in 
combination with root planning or BFs related bone necrosectomy revealed that supragingival irrigation with a variety 
of agents reduced the gingival microbial load and gingival inflammation, and as a method of maintenance periodontal 
therapy, it plays an important role in the longevity of teeth or oral cavity healing process (11). This further emphasizes 
the importance of supragingival irrigation in the treatment of periodontal disease. Hydrogen peroxide (H2O2) has a long 
history of use as an effective antimicrobial agent with a broad spectrum of activity, including activity against bacterial 
spores and viruses (12) and is extensively used in applications where its decomposition into non-toxic byproducts (water 
and oxygen) is important (13).
The aim of this case report was to underline the efficacy of long-term weekly supragingival irrigations with aerosolized 
0.5% H2O2 as maintenance therapy after bone necrosectomy due to BFs administration: its properties had been effective 
on clinical parameters and on morphological changes in bone tissues healing as this radiological CBCT 4 year follow up 
revealed.

MATERIALS AND METHODS
An 82-year-old woman returned to our observation clinic after ten years from the last check-up. She only underwent 
restorative treatments and full mouth hygiene. The previous dental cemented prosthetic rehabilitation did not show any 
radiological and clinical sign or symptom of endodontic periapical disease. She only referred a slight pain in the right 
hemi mandibular region: a red mucosal inflammation area was visible surrounding lower right canine and I premolar 
teeth. There was no bone exposure or mucosal ulceration. Unfortunately, radiologic exam revealed a large radiolucent area 
corresponding to bone resorption. The area involved was 13mm long and 10 mm high. An OPT confirmed this radiolucent 
issue and it appeared worse because of its further posterior extension.
The medical history excluded any oncological impairment as a secondary oncological injury. So, it appeared quite clear it 
was a BRONJ case. In fact, drug history revealed assumption of Alendronate, (ADROVANCE 70 mg one pill every week for 4 
years). We considered mandatory an antibiotics prescription (amoxicillin + acid clavulanic 1 g pills every 8 hours for 6 days).
Inexplicably the patient had been denied checkups for six months. After this period, the clinical situation had decidedly 
got worse. In fact, she referred increased pain, swelling and slight paresthesia. The oral inspection showed an ulcerated 
mucosal area surrounding 44 teeth. The underlying tissue appeared had a grey necrotic aspect. The radiological exam 
and OPT confirmed a bigger radiolucent lesion in apical direction involving the mental foramen. The successive CBCT 
exam showed effective extension of the radiolucent lesion as it was visible in CBCT section 28, 32 and 41. On the 30th of 
March 2012, the patient was sent to the Rovigo “Santa Maria della Misericordia” Hospital for a surgical debridement toilet. 
The subsequent histological examination gave the following result: ‘Necrotic bone fragments included in purulent-fibrin 
material incorporate bacterial colonies morphologically consistent with Actinomyces.



For 4 full years, from April 2012 to April 2016, the patient was kept under periodical close medical observation in a private 
dentist clinic in Legnago (Verona, Italy). Twice a week she underwent careful monitoring of wound healing in concomitance 
with hydrogen peroxide washing of the affected area. During this period, radiological examinations (CT-Cone Beam and 
OPT) were carried out at regular intervals to monitor the process and the quality of healing. Four clinical indices of 
periodontal inflammation have been collected since April 2012: approximal plaque index (API), modified gingival index 
(MGI), bleeding index (BI), and pocket probing depth (PPD). The patient had shown a substantial clinical improvement 
during Hydrogen peroxide irrigations.

RESULTS
We note that Treatment suggestions of manifest BP-ONJ differ. Some authors agree with surgical approach and refer 
mucosal healing and wound healing after necrosectomy ranging 84 to 100% (14-16). Healing of the necrosis occurs in 
only 25% after strictly conservative measures and 28-58% after partial resections or debridement without soft tissue 
closure (17-18). However, in 2014 update the AAOMS still recommends management with antibacterial mouth rinses and 
antibiotics in most of the cases to preserve the quality of life (19). Others suggest more invasive surgeries for an implant/
prosthesis rehabilitation (20-40) and for restoring sufficient quantities of soft tissues (41-47).
Among all the commercially available antibacterial chemical compounds the peroxide hydrogen appears to be very 
effective. Its oxidative properties hinder the spread of certain specific bacterial lines in periodontal pockets (especially the 
red complex of Socransky) which negatively affect an already compromised area (48). Among the first bacterial colonizers 
of the dental surface and of the periodontal pockets we find the Actinmyces Spp. (mostly obligate anaerobes) (49) that with 
other periodontal pathogen families (yellow, green and purple Socransky complex) are the conditions for the subsequent 
growth and multiplication of the main etiological agents of periodontal disease (50) which is the Socransky’s red complex 
(51). The red cluster is composed by Treponema Denticola, Tannarella Fonsythus and Porphyromos Gingivalis, this last one 
is often associated with periodontal bone loss and is microbiologically
considered one of a handful of pathogens that cause chronic periodontitis (52). The most common species find on the 
surface of osteonecrosis area are Staphylococcus Aureus, Streptococcus Aureaus (part of yellow Socransky complex) and 
gram-negative Fusobacteium (orange Socransky complex) (49, 53). To oppose the pathogenic action of P. Gingivalis and 
F. Nucleatus different medical drugs have been utilized. Few scientific articles reports the use of hydrogen peroxide help 
to obtain a significant reduction of in vitro growth of P. Gingivalis (54), in vivo reducing periodontal inflammation as an 
antibacterial minimally invasive additional treatment of periodontal pathology (55) or moreover, used as a long term 
adjunct mouthwash to daily oral hygiene for reducing the early sings of gingival redness (56) and last in dentifrices 
containing 0.5% SCN- and 0.1% H2O2 inhibited plaque and decreased gingivitis (57). Moreover, peroxide hydrogen is 
extremely useful on obligate anaerobes such as few species of Actinomyces Spp. isolated in the bone surface by the 
histological post-surgery exam in this report. In this context a combined approach (surgical debridement and hydrogen 
peroxide) resulted to be successful and strictly indicated. Specifically, the long-term rinse.
Through an objective and intersubjective analysis of radiological data in our hands (CT and OPG) we measured at different 
times (from September 2011 to April 2016) the bone volume between 43-47 in bucco lingual frontal prospective and 
in apicalcoronal sagittal prospective. These measurements are expressed in millimeters. Comparing specific radiological 
cuts in the equal points it appears a general increase in bone volume. It can also be noted a peculiar coronal migration 
of mental nerve’s emergency which indicates not only a regression of the initial minus of lesion, but even a further bone 
centripetal apposition (Fig.1-3).
Histologically it has also been demonstrated that high concentration of hydrogen peroxide affects the wound healing 
process of tissues through proliferation and differentiation of fibroblast (58), the promotion of myofibroblast differentiation 
from fibroblast (59) and increases osteoblast survival by decreasing oxidative stress (60). Our case report seems to confirm 
radiologically these histological healing processes. The centripetal bone healing apposition had been progressed for 4 
years as the CBCT screen shots sequence showed alongside the hydrogen peroxide long term rinse.

DISCUSSION
The idea arises from the considerations listed above is a complementary treatment of BP-ONJ with a surgical courettage/
removal of osteonecrotic areas and frequent washes with hydrogen peroxide.
Encouraging data on the hypothetical success of this therapy comes from this clinical and 5 years long CBCT radiological 
follow up that describes a singular bone healing appreciable by a coronollization of mental foramen. The present study 
shows that non-surgical treatment with long term maintenance therapy (twice a week supragingival irrigations with 
Hydrogen peroxide for 4 years) improved clinical periodontal status and bone healing process. However, these findings 
need to be confirmed in larger and more controlled studies for any observation regarding the potential benefits of this 
therapy. Moreover, we found a correspondence between radiological images of bone healing and the long-term use of 
supragingival hydrogen peroxide rinse in the same period of follow up.


