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Abstract: The aim of this study is to analyze surgical and functional outcomes in order to verify the
applicability of surgical treatment guidelines as foreseen by MASCC/ISOO/ASCO 2019. Patients
affected by stage 2 MRONJ refractory to conservative management were grouped if underwent
surgical resection (Group A) or debridement (Group B). Health-related quality of life was evaluated
by using the European Organization for Research and Treatment of Cancer questionnaires, QLQ-C30
and H&N35. Statistical analysis was performed using Wilcoxon/Mann–Whitney test, Kaplan–Meier
test, Cox regression model and Cox multivariate regression. Group A showed higher complete
healing cases vs. group B. Recurrence rate difference in group A vs. group B was statistically
significant. Debridement is an unfavorable prognostic factor when compared to surgical resection
(p = 0.0032, HR 4.9). Quality of life mean values showed a marked improvement in Group A and a
slight improvement in Group B. Debridement has 4.9 times more risk to develop recurrence when
compared to surgical resection. A more satisfactory quality of life was shown in patients subject
to resective surgery with an improving trend from baseline. Debridement patients showed more
variability of results and an overall negative trend at the end of the 6-month follow-up.

Keywords: MRONJ; medication-related osteonecrosis of the jaw; BRONJ; debridement; resective
surgery

1. Introduction

Medication-related osteonecrosis of the jaws (MRONJ) is a severe adverse event that
may arise in patients affected by solid tumors or osteoporosis treated with antiresorptive or
antiangiogenetic drugs. According to the American Association of Oral and Maxillofacial
Surgeons (AAOMS), diagnosis of MRONJ could be considered in patients under current or
previous treatment with antiresorptive and/or antiangiogenetic medications, presenting
exposed bone or intra-/extraoral fistulas that allow the bone to be probed, persisting
for more than 8 weeks, without history of radiation therapy to the jaws or clear bony
metastases to the jaws [1,2].

As this phenomenon was initially observed in patients treated with bisphospho-
nates, MRONJ was firstly defined as bisphosphonates-related osteonecrosis of the jaws
(BRONJ) [3,4]. Further evidences demonstrated that other medications (such as denosumab
and antiangiogenetic agents, e.g., bevacizumab, sunitinib) might produce the same adverse
events, leading to the current definition of Medication Related Osteonecrosis of the Jaws
(MRONJ) [5,6].

Incidence of MRONJ ranges between 0.2 and 6.7% according to drug type, underlying
disease (i.e., cancer or osteoporosis), dose, treatment duration and protocol (i.e., single
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drug or association treatments), and route of administration [7–10]. Appraisal of the
United States Food and Drug Administration’s Adverse Event Reposting System (FAERS)
revealed the highest risk for intravenous bisphosphonates, followed by denosumab and
oral bisphosphonates, while bevacizumab showed a more favorable profile [7,11].

Etiopathogenesis is multifactorial: age, sex, genetics, comorbidities, metabolic status,
obesity, steroids assumption, xerostomia, poor oral hygiene, infection, and inflammation
status of the oral cavity have been advocated to play a role [12–14]. Although it is still
debated in the literature, dental infections are believed to impact more than other fac-
tors [15]. Presence of bacteria and inflammation have been demonstrated to stimulate bony
resorption via stimulation of osteoclastic activity, thus producing a favorable context for
the evolution toward MRONJ [16–18].

The AAOMS proposed in 2014 a classification that differentiates MRONJ into five
stages according to disease severity [1]. Although it has been questioned, this classification
remains the most commonly used among surgeons and clinicians all over the world.
Based on the AAOMS classification, the Multinational Association of Supportive Care in
Cancer (MASCC), the International Society of Oral Oncology (ISOO), and the American
Society of Clinical Oncology (ASCO) released a joined practice guideline to standardize the
management of patients developing MRONJ [19]. As clearly stated by the experts, poor
evidence has been reported in the published literature and proposed recommendations are
mainly based on authors’ formal consensus.

Focusing on treatment recommendations proposed for stage 2 disease acc. AAOMS
classification, MASCC/ISOO/ASCO guidelines advise to carry out a strict follow-up,
trying to educate patients on optimal oral hygiene and the use of topical medications
(such as antimicrobial oral rinses) to minimize avoidable risk factors and to use systemic
antibiotic therapy. However, it has been observed that following necrotic bone exposure,
bacterial contamination may produce biofilms and membranes that affect the efficacy of
systemic therapies [18,20].

The aim of this study is to compare surgical and functional outcomes of patients
affected by stage 2 MRONJ acc. AAOMS staging system, receiving surgical debridement
or surgical resection and to verify the applicability of treatment guidelines as foreseen by
MASC/ISOO/ASCO 2019 in patients refractory to conservative management.

2. Materials and Methods

The authors performed a retrospective comparative study that conformed to the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guide-
lines of patients diagnosed with MRONJ attended to by our Maxillo-Facial Surgery De-
partment, from January 2014 to March 2019. Patient where selected according to the
following inclusion criteria: oncologic patients with confirmed stage 2 MRONJ diagnosis,
ongoing or previous therapy with zoledronic acid or denosumab, no MRONJ healing after
at least 8 weeks of conservative antibiotic therapy and oral hygiene, at least 12 moths
of available follow-up data. Patients were excluded if staged as 0, 1 or 3 according to
the AAOMS staging system, underwent radiotherapy treatments in the head and neck
area, were MRONJ diagnosed non-oncologic patients, treated with different antiresorptive
and/or antiangiogenetic drugs than zoledronic acid and denosumab, and presented severe
contraindications to local/general anesthesia and surgery.

The following data were retrieved from each included subject: age, gender, type of
primary tumor, type of antiresorptive therapy received, MRONJ location. Collected data
were organized using Microsoft Excel, version 14.0.7104.5000 (Microsoft Excel 2010 by
Microsoft Corporation, Albuquerque, NM, USA) and anonymized. The patients were then
grouped in two: group A patients who underwent surgical resection, group B patients who
underwent debridement. Studied cohorts were homogeneous with respect of the received
antiresorptive therapy (zoledronate or denosumab), age, and sex. All patients were studied
by orthopantomography and CT or cone beam CT of the facial skeleton and mandible
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at baseline. Patients presenting lesions of the jaws of uncertain nature were studied by
PET scan.

2.1. Treatment Protocol

All included subjects followed the same conservative treatment protocol during the
first 8 weeks since diagnosis, according with recommendations of the Canadian Association
of Oral and Maxillofacial Surgeons (CAOMS) and the American Association of Oral and
Maxillofacial Surgeons (AAOMS) [1,21]. Careful counseling was carried out to educate
patients to the best home oral hygiene (using antimicrobial oral rinses with 0.2% chlorhexi-
dine solutions and tooth brushing) and to follow regular appointment for professional oral
hygiene. All included subjects received the same systemic antibiotic therapy consisting of
amoxicillin 1.75 g, clavulanic acid 250 mg and metronidazole 1.5 g daily, three days prior
surgery, and at least 10 days after surgery.

Failure of conservative therapy was assessed by clinic evaluation. The evolution pat-
tern of the disease was classified as stable or progressive (acc. with MASCC/ISOO/ASCO
guidelines [19]) and pre-surgical cone beam CT was taken before surgery. Surgical proce-
dures were carried out according to surgeon’s intraoperative assessment during general
anesthesia or local anesthesia with sedation.

Patients enrolled in group A underwent marginal resection procedure. It consisted
of necrotic bone removal achieving macroscopically healthy margins, bleeding of the
surrounding bone and preserving bony contiguity. Primary closure of mucous lining was
achieved after removal of sharp bony margins to minimize traumas to the overlying soft
tissues [22,23].

Patients enrolled in group B underwent surgical debridement procedure, which con-
sisted only of removal of sharp bony margins and the eradication of bone sequestrum, if
present [22,23]. Systemic antibiotic therapy as previously described was administered in
all patients for at least 10 days postoperatively. Surgical specimens underwent histopatho-
logical examination to ensure the absence of bone metastasis from the primary tumor.

During the follow-up period, clinical evaluations were carried out at 1, 3, 7, 30 days, 3,
6, 9, 12, 18 months post-surgery. Orthopantomography were taken 1, 3, 6 months and cone
beam CT were taken 12 months post-operatively. Clinical symptoms and radiological signs
of focal osteosclerosis or osteolysis guided early recurrence diagnosis. All subjects were
evaluated to detect local or general post-operative complications.

2.2. Assessment of Clinical Outcome

The primary outcome of the present study was to evaluate differences in healing rate
between the studied protocols. The secondary outcome was to assess the achieved primary
closure and complete healing of the oral mucous lining using the surgical approach.

Post-operative complications (wound dehiscence, presence of purulent fluids, develop-
ment of fistulas, recurrence) were detected during the entire follow-up period and charted.
All patients were staged according to MASCC/ISOO/ASCO guidelines, as follows:

- Complete healing (stage 0 following treatment): intact mucosal lining, absence of pain,
no sign of inflammation for at least 3 months postoperatively

- Improving MRONJ (post-operative stage < pre-operative stage)
- Stable MRONJ (post-operative stage = pre-operative stage)
- Progressive MRONJ (post-operative stage > pre-operative stage)

Patients with improving, stable or progressive MRONJ were grouped together in the
incomplete healing group.

2.3. Assessment of Functional Status and Health-Related Quality of Life (HRQOL)

Health-related quality of life (HRQOL) was evaluated using the European Organiza-
tion for Research and Treatment of Cancer (EORTC) questionnaires (QLQ-C30 and H&N35
modules) [24,25]. Raw scores were converted following a linear transformation according
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to the EORTC Scoring Manual [26]. Questionnaires and functional assessment were carried
out at baseline (T0), 30 days (T1), 3 months (T2), and 6 months (T3) after surgery.

2.4. Statistical Analysis

Statistical analysis was performed using MedCalc Statistical Software version 19.1
(MedCalc Software by, Ostend, Belgium). The following variables were analyzed: drug
used, mucosal healing, complication, recurrence. Wilcoxon/Mann-Whitney test for in-
dependent non-parametric variables was used; statistical significance was set as p < 0.05.
In order to assess recurrence endpoint, Kaplan–Meier test was used, and the different
categories were normalized through the long-rank Mantel–Haenszel test. The Cox re-
gression model was used to analyze the simultaneous contribution of different factors to
the recurrence risk; univariate analysis variables were: surgical treatment (resection vs.
debridement), complete mucosal healing and drug (zoledronic acid vs. denosumab). Cox
multivariate regression was then elaborated using the significative results of the univariate
analysis (surgical treatment and complete mucosal healing) in order to set the hazard ratio
(HR). For each test, significance was set as p > 0.05.

Raw score in accordance with the EORTC Manual Scoring (3rd edition, 2001) was
used for questionnaire data assessment. A linear transformation was then applied to the
results in order to obtain the score, that measures the multiple items scales and single
statements with a percentage from 0 to 100 in order to allow the comparison among similar
scores used in literature. Raw data were transformed in a 0 to 100 score, multiplying
for 20 the points of each question. The mean value was calculated for the items from 1
to 7, then the final score mean value between the two questionnaires was assessed. In
order to evaluate questionnaires reliability, Cronbach’s α coefficient was used. A high α

level indicate that the subjects expressed coherence towards each item; acceptable levels
were set as α > 0.70. Mean, range and standard deviation were obtained using Microsoft
Excel, version 14.0.7104.5000 (Microsoft Excel 2010 by Microsoft Corporation, Albuquerque,
NM, USA).

3. Results

Patients’ demographics are summarized in Table 1.

Table 1. Patient demographics.

Total Number of Patients 70

GENDER

Male 30 42.9%

Female 40 57.1%

AGE

Range (years) 35–84

Mean (years) 66.6

PRIMARY TUMOR

Breast 28 40%

Lung 18 25.7%

Prostate 16 22.9%

Others 8 11.4%

DRUGS

Zoledronic Acid 38 54.3%

Denosumab 32 45.7%
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Table 1. Cont.

Total Number of Patients 70

MRONJ LOCATION

Mandible 50 71.4%

Maxilla 16 22.9%

Mandible and Maxilla 4 5.7%

Group A showed higher complete healing cases when compared to group B (Figures 1–4).
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Summary of the observed complication is reported in Figure 5.
Among those patients who developed a wound dehiscence, 1 in group A and 15 in

group B showed persistence of the disease, while the others were healed by secondary
intention. Surgical revision was necessary in 3 cases among those patients in group B who
developed a postoperative fistula. Temporary difficulty in mouth opening was observed
in 8 patients in group A and 7 patients in group B, which resolved spontaneously at the
resolution of the acute event. Impairments in mastication force and pain during chewing,
swallowing and palpation of the surgical site solved in all patients according to the ongoing
healing process, except for those who developed persistence of the disease. Recurrence
was observed in 3 patients within group A and 14 patients in group B (p = 0.0045).

Via Kaplan–Meier method, we confronted group A and B setting the recurrence as end-
point. The results were significant on recurrence risk of surgical resection vs. debridement.
Chi-square 8.056, DF 1, p = 0.0045, HR 0.2015, CI 95% 0.1020 to 0.6584 (Figure 6).
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Univariate Cox analysis of the surgical treatment points debridement as unfavorable
prognostic factor when compared to surgical resection (p = 0.0032, HR 4.9). Similarly,



Appl. Sci. 2021, 11, 8553 8 of 16

complete mucosal healing in group B represents a prognostic factor related to recurrence
rate p < 0.0001. The drug used (zoledronic acid vs. denosumab) seems not to be related to
recurrence rate (p = 0.2434) (Table 2).

Table 2. Univariate Cox regression: surgical treatment (resection vs. debridement) and mucosal healing are statistically
correlated to recurrence.

Covariate p Chi-Square HR 95% CI of HR Null Model -2
Log Likelihood

Full Model -2
Log Likelihood

Surgery (group A vs. group B) 0.0032 * 8.6673 4.982 1.4501 to 17.1224 136.73927 128.07195

Mucosal Healing (group A vs. group B) <0.0001 * 61.9815 0.000 0.0000 to 2.20 × 10195 136.73927 74.75779

Drug (zoledronic acid vs. denosumab) 0.2434 1.3606 1.745 0.6918 to 4.4045 136.73927 135.37868

* Statistical significance.

Multivariate Cox analysis shows how the surgical treatment is an independent prog-
nostic factor related to recurrence p < 0.0001, Chi-square 18, DF 2; 1.3274 HR (Table 3).

Table 3. Multivariate Cox regression: surgical treatment (resection vs. debridement) is an independent prognostic factor
to recurrence.

Covariate b SE p HR 95% CI of HR

Surgery (group A vs. group B) 0.2832 0.7808 0.7168 1.3274 0.2896 to 6.0844

Mucosal Healing (group A vs. group B) −16.3956 239.0612 0.9453 0.0000 0.0000 to 2.16 × 10195

The EORTC QLQ C30 questionnaire evaluates oncologic patients’ quality of life. An-
swers among the items, both related to the matter of subject and the undergoing primitive
tumor, was set in the preoperative stage on a mid-high score level (50–75%) in both groups.
The perceived disability is mostly related to food both in its alimentary and social role.

The EORTC QLQ H&N35 questionnaire specifically addresses the oncologic issue
of the head and neck district. Even in this case, the answers among the items set in
the preoperative stage on a mid-high score level (50–75%) in both groups. Additionally,
in this case, the items directly related to the pathology essentially underlined feeding
related issues.

Cronbach’s α coefficient for the EORTC QLQ C30 questionnaire was 0.95 at T0, 0.87
at T1, 0.91 at T2 and 0.97 at T3. Cronbach’s α coefficient for the EORTC QLQ H&N35
questionnaire was 0.93 at T0, 0.88 at T1, 0.82 at T2 and 0.94 at T3. Internal coherence and
reliability of the questionnaires was high since the coefficient values were α > 0.70. QoL
was evaluated for each group individually.

Therefore, we assessed the global QoL between the two groups. The group homo-
geneity is confirmed by the numerical data of the two questionnaires (group A: 62.68%,
range 52–75; group B: 62.37%, range 52–75). At T1 a variation is noted between group A
(52.54%, range 40–70) vs. group B (60.83% range 40–70) further increased at T2 group A
(42.43%, range 29–58) vs. group B (56.17%, range 31–78). Keeping in mind that a lower
score correspond to a better perceived health status by the patient, at T3 the values between
group A (33.06%, range 25–77) vs. group B (51.97%, range 25–80) are statistically significant,
further stressing the difference (Figure 7).

When confronting the two groups the mean values shows a marked QoL improvement
in group A and a slight improvement in group B (Figure 8).
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4. Discussion

MRONJ treatment is an exciting and divisive challenge since its definition in 2003 [1,4,27].
Despite MASCC/ISOO/ASCO 2019 guidelines suggesting the debridement conservative
treatment, a universally accepted behavior is lacking [2,12,15,28,29].

The discontinuation of therapy role before the surgical intervention was often debated
since therapy suspension time was not significantly associated to post-surgical prognosis.
The results described by Stanton et al. suggest that the interruption of bisphosphonate
therapy does not represent an optimal protocol [30]. Hayashida et al. did not show a
statistically significant relation between the discontinuation of therapy and treatment
outcomes [31]. Nonetheless, more studies are required to identify the optimal time when
the drug should be discontinued in MRONJ patients.

Conservative treatments include analgesic drugs, antiseptic mouthwashes, regular
dental treatments, dental and periodontal diseases treatment and antibiotic therapy and
the removal of sharp bone edges that may cause soft tissue inflammation [30,32,33].

During a literature review, two studies did not report any significant differences in
healing rate between surgical and non-surgical treatments [34,35]. In a wide retrospective
study on 337 patients, Ruggiero et al. stated that patients who underwent surgery were
28 times more likely to have a positive outcome then non-surgical patients [36]. Systematic
reviews of literature confronted surgical vs. non-surgical treatments and showed better
results after the surgical treatment [37–39]. Few more studies highlighted how a less
aggressive surgical treatment produces better results when compared to demolitive surgery,
although no statistical significance was shown [40].

Fertlito et al. suggest a support therapy based upon antiseptic mouthwash and
antibiotic drugs. In their research, 91 out of 94 patients developed sequestrum that was
later removed with a minimally invasive approach [41]. Pharmacologic aid was further
reported to help the mucous healing above the osteonecrosis in 50–57% of cases thanks to
amoxicillin/clavulanic acid plus mouthwashes without the need for surgery [42,43].

The 2010 Japanese position paper on the subject of matter recommended a non-surgical
treatment associated, in case of need, with debridement [44]. Similarly, the AAOMS 2014
position paper suggested the same line of treatment [1]. The AAOMS 2014 recommendation,
further confirmed in 2019 edition, discourage a surgical approach, suggesting to continue
indefinitely a conservative treatment until disease progression [1].

Nonetheless, the necrotic bone never heals spontaneously, therefore the non-surgical
treatment goal is to improve MRONJ symptoms rather than achieve complete healing.

Hayashida et al. results showed how complete healing rate was significantly higher
when the patients underwent surgical treatment (94.6% of patients) rather than non-surgical
treatment [31]. Therefore, the authors believe that the surgical treatment should be the
first line of therapy, since long-term non-surgical treatment reduces patients’ quality of life
and can lead to disease progression. Published literature suggests that resective surgical
treatment is more effective in MRONJ patients. Furthermore, early intervention with
adequate resection margins of the necrotic areas and primary closure is strongly suggested
due to a better outcome and to be preferred over less invasive but multiple surgical
treatments [45,46]. Non-responders to the conservative therapy should be addressed to
surgery, including resection osteotomies of the affected area with margins extending to
macroscopically sound bone tissue. Osteotomies should be performed with piezosurgery
rather than rotary burs and soft tissue suture should be tensionless and without sharp bony
edges that may damage the mucosa [47–49]. Marx et al. underlined how debridements and
refinements attempts are usually counterproductive and lead to a further bone exposure
and worsen of the symptomatology [15].

According to Hyashida et al., major surgery is more effective than mini-invasive
surgery [31]. Carlson et al. removed the necrotic bone during the surgical treatment
and extended the osteotomy reaching the surrounding bone bleeding within a safety
margin of 1 cm [50]. Bone resection has to be extended horizontally in order to reach
healthy, bleeding bone, although the reliability of this vitality sign remain controversial.
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Pautke et al. developed a technique where bone resection in guided by tetracycline induced
fluorescence, administered 7–10 days prior surgery in order to selectively resect the necrotic
bone and allowing a more conservative approach [51].

Lopes and Stockmann independently reported a success rate over 80% in MRONJ
patients treated with sequestrectomy [52,53]. Based on Carlson and Basile experience,
when MRONJ recurrence is diagnosed after a marginal resection, the surgeon should
perform a segmentary resection: when a surgical retreatment is needed, is not advisable to
repeat the marginal resection [50]. Consistent with Carlson, many authors underline the
radicality obtained through the “one-shot” resective surgery [29,36,46,54–61]. Moreover,
the systematic review performed by Fliefel et al. showed how better results are obtained in
patients that underwent major surgery vs. mini-invasive surgery [62].

In our study, in order to verify the outcome differences between surgical resection and
debridement, we composed two homogeneous groups of 35 randomized patients each,
affected from stage 2 MRONJ. Contrary to what is foresaw by MRONJ stage 2 surgical
guidelines, our work highlights a superior functional outcome in Group A treated with
resective surgery, when compared to Group B treated with debridement only.

Hayashida et al. reported complete healing in 25.2% of patients subject to non-surgical
conservative treatments and in 76.7% of the surgically treated patients [31]. The Japanese
Task Force reports a 44.7% of complete healing rate with conservative treatment, while a
significantly higher rate is shown for wide surgical interventions (86.8% of patients) [44].
Klingelhoffer et al. use debridement, with the goal to reduce pain and infection [63].
Therefore, complete closure is achieved in 27.6% of cases vs. 72.3% of cases of non-closure,
34.2% of which presented exposed bone since the first days, while 28.9% of cases showed
bone exposure in the first 3 months after an initial mucosal healing. Mucke et al. used
debridement in 102 patients as first treatment: 69.6% benefitted of a single treatment,
16.7% underwent 2 treatments, 8.8% underwent 3 treatments, 4.9% 4 debridement [46].
Debridement was chosen as single therapy in 83% of cases, 17% of cases were further
treated with wider resections. Shin obtained complete healing with surgical therapy in
63.5% and a lack of closure in 36.5% of cases [64].

In our study complete healing was achieved in 82.86% of group A patients vs. 28.57%
of group B, a statically significant difference (p = 0.0136). Group A patients showed in
82.86% of cases absence of lesions, 5.71% improvement, 2.86% unchanged, 8.57% wors-
ening; group B showed in 28.57% of cases absence of lesion, 28.57% improvement, 2.86%
unchanged, and 40% worsening.

Literature reviews regarding complications are scarce: Kim et al. reported a 29.6%
rate of complication following surgical treatment without analyzing each complication,
while Mucke et al. reported a 9.4% of pathological fractures [46,65].

The complication analyzed in our work were the followings: suture dehiscence (11.43%
in group A, 65.71% in group B), dehiscence persistence (2.86% in group A, 42.86% in group
B), purulent discharge (5.71% in group A, 54.28 in group B), fistulae (2.86% in group A vs.
17.14 in group B), mouth opening impairment (22.86% in group A vs. 20% in group B).
Mucke states that the pre-operatory duration of the disease represents a negative prognostic
factor towards the recurrence of disease, while, according to other studies, therapy duration
with bisphosphonate or antiresorptive drugs, MRONJ staging or necrosis localization were
not considered relevant recurrence prognostic factors [46]. Recurrence analysis shows a
superior percentage in debridement treatments (28.7% of Mucke and 9.2% of Klingelhoffer)
compared to resective treatments (8.4% Carlson et al. and 11.1% Kim et al.) [46,50,54,63].
Analyzing our clinical records, we recorded the following recurrence rates: 8.57% in group
A, 40% in group B, with statistically significant difference (p = 0.0136).

Mucke et al. used a multiple linear regression to analyze the influencing factors of the
recurrence development. The authors fund a statically significant difference base on the
treatment performed (conservative vs. surgical, p = 0.001) and among the various surgical
treatments, showing better outcome in wide surgical resections (p < 0.0001). Moreover,
debridement shows 39.07 odd ratio with p < 0.0001, representing a highly unfavorable
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prognostic factor [46]. Multivariate analysis performed by Hayashida on 159 patients
subject to surgical treatment further showed how the extension of the surgical area is an
independent factor related to a better outcome when compared to debridement, further
underlining the protective value of the surgical treatment (p < 0.001; OR 0.051; IC 95%,
from 0.017 to 0.152) [31].

During our statistical analysis, univariate Cox analysis of the surgical treatment
demonstrates how debridement represent an unfavorable prognostic factor in recurrence
development compared to surgical resection (p = 0.0032 Hazard Ration HR 4.9); similarly,
complete mucosal healing represents in group B a prognostic factor related to recurrence
development (p < 0.0001). The drug used (zoledronic acid vs. denosumab) is not correlated
to recurrence (p = 0.2434). Cox multivariate analysis showed how the surgical treatment
is an independent prognostic factor correlated to recurrence development (p < 0.0001, 1.3
Hazard Ratio HR).

Quality of life was investigated in few studies: Yoneda et al. underlined how non-
surgical treatments, in addition to occasionally cause disease progression during treatment,
often diminish the quality of life [44]. Of the same opinion, Hayashida et al. underlined
how the need of a continuous pharmacological treatment lowers the quality of life [31].

In our study we quantified QoL with EORTC and calculated the considerable in-
crease obtained in patients subject to surgical resection (group A) compared to slight
improvements in patients subject to surgical debridement (group B). Despite the fact that
underlying oncological condition of the patients has an impact on their overall quality
of life, the same starting condition in the preoperative phase (62.68% vs. 62.37%) let us
analyze the differences that appeared during the concomitant MRONJ treatment [66]. Since
lower scores corresponds to better perceived quality of life by the patients, the difference
between the two groups is evident.

At one month follow up group A gain a mean improvement (52.42% vs. 60.83%)
that becomes more pronounced after three months (42.43% vs. 56.17%) and that at the six
months follow-up is 18.31% superior then group B (33.06% vs. 51.37%). This evidence
shows how surgical resection, although considered a more aggressive treatment in already
debilitated patients for their underlying oncologic condition, improves QoL by almost 20%.

5. Conclusions

Our research, in a broader vision, and with respect of the international directives,
aimed to verify the surgical and functional outcomes described, and to quantitatively
evaluate the QoL in a disease stage considered as borderline. The results, which need to
be validated by a broader casuistry, showed how the intervention of choosing influences
mucosal healing, which is the goal of clinical success. The type of surgical treatment is
related to recurrence rate: debridement has 4.9 times more risk to develop recurrence when
compared to surgical resection. Such a risk when corrected with the other significative
concomitant factor, mucosal healing, drops to 1.3, nonetheless remains an independent neg-
ative prognostic factor. The statistically validated data we obtained confirm our hypothesis,
namely the choice of resective surgery for stage 2 MRONJ.

Data regarding QOL showed a more satisfactory quality of life in patients subject to
resective surgery with an improving trend from baseline to 1-, 3- and 6-months follow-
up after the treatment. Debridement patients showed more variability of results but the
questionnaires showed fluctuating trend and an overall negative trend at the end of the
6-month follow-up.

In light of our results regarding mucosal healing, recurrence, and quality of life, this
study ambitiously proposes the revision of the international MASCC/ISOO/ASCO 2019
guidelines on stage 2 MRONJ treatments, underlining the need to expand the choice of
surgical resection in those patients where the general condition could benefit from “one
shot” therapy.
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