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Surgical treatment methods of medication-related
osteonecrosis of the jaw. A systematic review

Jonas Zigmantavicius', Gerda Kilinskaité’, Ri¢ardas Kubilius'

SUMMARY

Objective. Relevance of the problem and the aim: A variety of surgical treatment modalities
are analyzed to treat medication-related osteonecrosis of the jaw, using different adjuvant therapies
(fluorescence-guided surgery, autologous platelet concentrates) and thus to improve bone and
mucosa healing in the postoperative period and reduce the risk of recurrence of osteonecrosis.
The purpose of the present systematic review is to compare the effectiveness of different surgi-
cal treatments for medication-related osteonecrosis of the jaw (with applications of autologous
platelet concentrates, fluorescence guidance, or without adjuvant measures).

Materials and methods. The protocol for the systematic review was prepared according to the
PRISMA and Cochrane guidelines for systematic reviews. Electronic databases used: PubMed,
The Cochrane Library, Science Direct, Wiley Online Library. The review includes articles inves-
tigating surgical treatment methods for medication-related osteonecrosis of the jaw.

Results. Twelve scientific articles were included in the review. The studies evaluated the
efficacy of autologous platelet concentrates, fluorescence-guided surgery, or standard surgical
treatment techniques without adjuvant therapies. The efficiency of curettage, sequestrectomy, and
the use of autologous platelet concentrates have been found to range from 80% to 96.7%. The
efficiency of fluorescence-guided surgery varied from 83.3% to 94.4%. The highest efficiency
range of treatment results was determined by evaluating the surgical treatment without adjuvant

therapies, which can reach from 22.22% to 93.2%.

Conclusions. The best and most stable results in the surgical treatment of medication-related
osteonecrosis of the jaw are achieved by the application of autologous platelet concentrates after
surgical removal of necrotic bone or fluorescence-guided surgery.

Keywords: medication-related osteonecrosis of the jaw, bisphosphonates, autologous platelet

concentrates, fluorescence-guided, treatment.

INTRODUCTION

Bisphosphonates and denosumab are the most
widely used antiresorptive medications intended to
inhibit osteoclast activity, prevent bone resorption,
and reduce bone loss (1-3). These medications are
prescribed to treat Paget's bone disease, osteoporosis,
bone metastases, and other rare bone diseases (1, 4).
Most often, bisphosphonates are divided according to
their composition (containing nitrogen group and non-
nitrogen group) and method of administration (used
orally and intravenously) (5, 6). Nitrogen-containing
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bisphosphonates are more widely used because of
their stronger binding to bone hydroxyapatites (5). In
the usual treatment of tumor bone diseases, bisphos-
phonates are used intravenously due to more efficient
drug absorption (efficiency reaches 50%), and oral
drugs are more often prescribed for the treatment of
osteoporosis (absorption of drugs administered in this
way reaches 1%) (6, 7). Denosumab is a subcutaneous
antibody that binds to and inhibits the bioactive pro-
tein (RANKL) while reducing osteoclast formation
and activity. It stops bone loss and preserves bone
strength (3). Although bisphosphonates or denosumab
are prescribed to patients in order to improve their
condition, depending on the way, dose, and its final
accumulated dose, they can also cause adverse reac-
tions: esophagitis, development of esophageal ulcers,
inflammatory reaction, or late side effects, such as
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spontaneous fractures of long bones or osteonecrosis
of the jaws (6-9).

Osteonecrosis of the jaw associated with medi-
cation occurs in up to 14.8% of cases in patients
taking antiresorptive drugs (10). Nowadays, there
is a lot of debate about the treatments for MRONJ
and the factors that determine their use. In recent
years, the superiority of surgical treatment in the
early stage compared to conservative treatment has
been indicated (11, 12). A variety of surgical treat-
ment methods are analyzed using different adjuvant
surgical measures (fluorescence guides, autologous
platelet concentrates) to improve the healing of bone
tissue and mucosa in the postoperative period and
reduce the risk of recurrence of osteonecrosis (13).

The fluorescent guide helps to accurately deter-
mine the margins of the bone necrosis zones, ensuring
the complete removal of necrotic tissue and reducing
the possibility of recurrence (13). Autologous platelet
concentrates are characterized by rich growth factors
(PDGF, TGF-p1, EGF, VEGF, IGF-1, bFGF, HGF),
which stimulate the production of collagen, anti-
inflammatory mediators, and initiate cell differentia-
tion. All this helps to heal the wound and reduces the
risk of undesirable postoperative complications (14).
Thus, until now, the surgical treatment strategy is be-
ing questioned and ways to optimize the treatment of
MRONJ are being sought.

The purpose of the present systematic review
is to compare the effectiveness of different surgi-
cal treatments for medication-related osteonecrosis
of the jaw (with applications of autologous platelet
concentrates, fluorescence guidance, or without ad-
juvant therapies).

MATERIALS AND METHODS

Systematic review protocol

A systematic review was performed in accord-
ance with the guidelines of the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses) (15). The research was conducted in
electronic databases, including PubMed Medline,
Wiley Online Library, The Cochrane Library, and
Science Direct from October 12 to December 18,
2020. Databases were searched using the following
query: (((((medication OR bisphosphonates) AND
(osteonecrosis)) AND (jaw)) AND (surgical)) AND
((treatment) OR (management))).

Study selection

Scientific databases were searched for articles
investigating surgical treatment methods for med-
ication-related osteonecrosis of the jaw, assessing
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their effectiveness in percentages (what proportion
of subjects recovered after the surgical intervention
applied) during the follow-up period. The effective-
ness of healing was evaluated, taking into account the
changes in clinical and radiological symptoms, and
the stage of the disease. The following criteria were
analyzed: mucosal healing, bone exposure, infection,
and fistula formation.

Clinical studies with humans, published from
2015 to 2020, written in English, and investigating the
surgical treatment of medication-related osteonecro-
sis of the jaw were analyzed in this systematic review.
All meta-analyses, systematic and narrative reviews,
letters to the editor, case reports or case series, ani-
mal and in vitro studies, or those with incomparable
results, were excluded.

After applying predefined selection criteria, titles
and abstracts were first screened, followed by a full-
text review and analysis of full articles.

Quality assessment

The risk of bias assessment of the included sci-
entific articles was performed using the Cochrane risk
assessment tool for randomized trials (RoB 2) (16) and
the Newcastle-Ottawa scale (17) for cohort studies.

The risk of bias in randomized trials was deter-
mined based on the RoB 2 estimation algorithms.
Considering the randomized sequences of the studies,
deviation from the planned intervention, missing out-
come data, measurement of the outcome, and selective
outcomes, the level of systematic risk of the rand-
omized trials was determined (low, medium, or high).

Quality assessment of cohort studies was per-
formed using the Newcastle-Ottawa scale. The cri-
teria for the selection, comparability, and outcome of
the articles were evaluated with points, the amount of
which indicates the evaluation of the methodological
quality of the publications. Articles with 7-9 points
are considered high quality, 6-5 points — medium, and
less than 5 — low quality.

RESULTS

Study selection

The initial database search showed 1211 arti-
cles. Systematic literature reviews, meta-analyses,
individual clinical case analyses, animal studies,
and publications that did not meet the purpose of the
systematic review were excluded. After reviewing
titles or abstracts, 27 publications were selected for
full-text assessment. Articles indicating different
treatment efficiency criteria, and investigating pre-
ventive and conservative treatment methods were
rejected. The systematic review included 12 articles.

Stomatologija, Baltic Dental and Maxillofacial Journal, 2022, Vol. 24, No. 4



REVIEWS J. ZigmantaviCius et al.
Study characteristi
—_— Records identified through y . sties
database searching (n = 1211): The systematic re-
H PubMed (n = 19); Additional records identified view included 12 scien-
® The Cochrane Library (n = 29); through other sources : : . .
& Science Direct (n = 391); @=0) tlﬁc grﬂclgs. 3 randomized
E Wiley Online Library (n = 772); clinical trials (18-20), 4
= prospective (21-24), and
- Records excluded: 5 retrospective (25-29)
L] Systemuc reviews . .
— e Meta-analyses cohort studies. Au articles
+ Single case studies analyzed the surgical treat-
g Records screencd * Animal studies ment of MRONJ, which
= (n=1211) L + Publications non- . 1 h > | of
§ conforming putpose of 1nvo YCS the remqva 0
& work necrotic bone. The includ-
(n=1188) ed publications evaluated
— the effectiveness of differ-
L ent surgical techniques in
. Full:&;t arlticlln:sl Records excluded: the treatment of medica-
£ assessed for eligibility > ¢ Indicating different S :
3 (m =27 TUcoses criteria tion rele.lted os‘teonecro.s1s
z + Investigating of the jaw: five studies
Ili'mph)_’laxl'ﬁmﬂh“ds (18, 21-23, 25) evaluated
¢ [Investigating
— conservative treatment the effect of autologous
methods latelet concentrates, three
ds . p
s Investigating radical studies (19’ 20, 24) ana-
- v treatment methods 1 dfi id
& Full-text articles (n=15) yze uorescence gu,l i
3 included in qualitative ance, and four studies
£ synthtzis (26-29) evaluated con-
=1 . .
(=121 ventional surgical treat-

Fig. PRISMA flow diagram

The methodology for searching and selecting articles
is indicated in the PRISMA flow diagram (Figure).

Quality assessment

Quality assessment of the included articles was
performed using the Cochrane (RoB 2) tool for ran-
domized trials (16) and the Newcastle-Ottawa rating
scale (17) for evaluating cohort studies. All 3 rand-
omized studies were found to have a moderate level of
systematic risk. The assessment is presented in Table 1.

After evaluating the cohort studies, it was found
that 4 were high-quality, 5 were medium-quality, and
no low-quality publications were identified. The qual-
ity assessment of these articles is indicated in Table 2.

ment techniques without
adjuvant measures.

Characteristics of the subjects
Patients treated with antiresorptive drugs, with

exposed bone or an intraoral or extraoral fistula in
the face or jaw, a radiographically proven destructive
bone lesion with sequestration, or clinically proven
necrotic bone requiring surgical removal were in-
cluded in the studies.

Areview of included scientific articles identified
a total of 552 patients with MRONJ. The average
age of the patients in the studies ranged from 62.68
to 75.24 years. Patients were mostly diagnosed with
stage Il MRONJ damage (343 cases). The mandible
was the most often affected (417 cases), and the
maxilla less frequently (157 cases). The articles also

Table 1. Quallity assessment of articles using the Cochrane (RoB 2) tool

Study Randomization Deviations from Missing out- Measurement  Selecion of the Overall
process Intended Inter- come data of the outcome reported result
ventions
A. Giudice et al., + - + + + -
2018, (18)
O. Ristow et al., - - - + + -
2017, (19)
A. Giudice et al.,, + - + + + -
2018, (20)
Judgement: “+” — low systemic risk; “-” — moderate systemic risk.
Stomatologija, Baltic Dental and Maxillofacial Journal, 2022, Viol. 24, No. 4 93
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reported that patients were receiving different bispho-
sphonates or denosumab. In nine articles (18-22, 25,
26, 28, 29) the method of medication administration
is indicated. In these articles, antiresorptive medica-
tions are usually administered intravenously (275
cases). The detailed characteristics of the patients
are presented in Table 3.

Characteristics of interventions

In studies, surgical treatment of MRONJ was
performed under local or general (20, 21, 23, 25,
28, 29), general (19, 24, 26), local (22) anesthesia,
two studies (18, 27) did not specify the method of
anesthesia used. The anesthesia method is chosen,
taking into account the patient's state of health and
the extent of the damage.

During all surgical interventions, after making
an incision in the lesion area, the mucoperiosteal
flap and necrotic bone were removed by curettage or
sequestrectomy (18, 21-23, 25, 27-29) or its resection
(19, 20, 24, 26). It is important to mention that in
all articles, surgical removal of necrotic bone tissue
did not compromise the integrity of the jaws, which
would require reconstruction. In ten publications (18,
20-22, 23, 25-29) necrotic bone tissue is removed
to the border of viable bone, based on visible bone
structure, color, and bleeding. In three studies (19,
20, 24), the boundary was determined using bone
fluorescence (viable bone is visible in bright green,
and necrotic bone in pale green). In four publications
(18, 21, 23, 25) viable bone was covered with PRF

membrane, and in one study (22) PRP was applied.
In all articles (18-29), wounds were sutured without
tension. After surgery, patients are prescribed anal-
gesics and antibiotics. After the intervention, patients
were followed for 1-96 months.

Treatment outcomes

The effectiveness of surgical treatment of
MRON!/ in assessing the healing of the mucosa, bone,
and signs of infection reaches from 22.22% to 96.7%
and it depends on different treatment methods (18-
29). It has been found that curettage and sequestrec-
tomy and the use of autologous platelet concentrates
have an efficiency of 80% to 96.7% (18, 21-23, 25),
during the surgical removal of necrotic bone using a
fluorescent guide — from 83.3% to 94.4% (19, 20, 24).
The largest range of effectiveness of treatment results
was found in the evaluation of surgical treatment
of MRONI without the use of additional measures.
During this procedure, the efficiency can reach from
22.22% up to 93.2% (18, 26-29).

Only two studies evaluating the effectiveness
of PRF application on the healing of MRONJ after
surgical removal of necrotic bone tissue found a sta-
tistically significant positive effect of PRF compared
to surgical treatment without additional measures
(P<0.05) (18, 25).

Comparing different guides (autofluorescent
with tetracycline fluorescent) and surgical treatment
with and without an autofluorescent guide was no
statistically significant difference found in studies

Table 2. Quallity assessment of articles using the Newcastle-Ottawa rating scale

Study Selection Comparability Outcome Total
1*#) 2%+ 3*H) 4+ (D 5¢(+)  6*(+)  T*($)

J.H. Park et al., + + + + ++ + + + 9

2017, (21)

R. Mauceri et al., + + + + + + + 7

2018, (22)

S. E. Nerholt ir J. + + + + + + + 7

Hartlev, 2016, (23)

S.Otto et al., 2016, + + + + + + 6

(24)

S. Szentpeteri et al., + + + + + + 6

2020, (25)

J. P. Bodem et al., + + + + + + 6

2016, (26)

Y.Guo ir C.Guo, + + + + + + 6

2020, (27)

S.E. C. Pichardo et  + + + + + + 6

al., 2016, (28)

M. Nisi et al., 2018, + + + + + + + 7

(29)

* — Explanation. Selection criteria: 1 — representative of the exposed cohort, 2 — selection of external control, 3 — ascertain-
ment of exposure, 4 — outcome of interest not present at the start of the study; Outcome criteria: 5 — assessment of outcomes,

6 — sufficient follow-up time, 7 — adequacy of follow-up.
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Table 3. Data selection
Study Num-  Stage Jaw part Patients The main diseases Medication used Administration Duration
ber of (number (number average (number of pa- (number of pa- of medication of medi-
patients ofpa- of pa- age(age tients) tients) (number of pa- cation use
(areas) tients) tients) ranges) tients) (months)
A.Giudice 47(61) 1I(27), Mandible 74.7+6.5 Osteoporosis (12), Zoledronate (26), Intravenous (26), -
etal.,2018, 1 (20)  (49), max- prostate cancer (15), Alendronate (10), oral (11), subcu-
(18) illa (12) breast cancer (11), Denosumab (10), taneous (10)
kidney cancer (5), Ibandronate (1)
lung cancer (3),
multiple myeloma
(D
O.Ristow 40(51) 1(4), Mandible 71.849.4  Breast cancer (18), BP(32),BPirDmab Intravenous (33), 47.1+27.7
etal.,2017, I41), (33), max- prostate cancer (10), (8) oral (5), intrave-
(19) I (6) illa (18) osteoporosis (6), nous and oral (2)
multiple myeloma
(4), other cancers (2)
A.Giudice 36(39) 1(12), Mandible 72.14+£8.9 Osteoporosis (13), Zoledronate (14), Intravenous (14), -
etal., 2018, 1 (2), (26), max- breast cancer (7), Alendronate (12), oral (13), subcu-
(20) mr(2) illa (7), prostate cancer (9), Denosumab (6), taneous (6), in-
both (3) multiple myeloma Risedronate (1), tramuscular (1),
(4), other cancers (3) Clondronate (1), intravenous and
several medications subcutaneous (1),
2) oral and intramus-
cular (1)
J.H.Park 55 1(8), Mandible 75.2-75.24 Osteoporosis (48), Alendronate (30), Intravenous (48), 48.32-59.73
etal., 2017, 143), (37), max- (59-97) Metastases in the Riesedronate (7), oral (7) (12-180)
21 111 (4) illa (16), bones (7) Ibandronate (6), Pa-
both (2); midronate (3), Zole-
dronate (1), several
medication (8)
R. Mauceri 10 1(6), Mandible 75.245.94 Multiple myeloma Zoledronate (9), Intravenous (10) 31.84£25.76
etal., 2018, @4 (9), max- (7), prostate cancer Ibandronate (1)
(22) illa (1) (3), breast cancer (3)
S.E. 15 I (13), Mandible 68.5(54- Metastases in the Alendronate (5), - High dose
Nerholt ir I (2) (11), max- 83) bones (8), osteopo- Denosumab (4), 34 (15-73),
J. Hartlev, illa (3), rosis (7) Zoledronate (4), low dose
2016, (23) both (1) Ibandronate (1), 126 (48-
Pamidronate (1) 240)
S.Ottoer 54(65) 0(1), Mandible 71.4+£9.2 Breast cancer (20), Zoledronate (40), - 46.3+31.8
al., 2016, 1(14), (40), max- (45-91) prostate cancer (16), Alendronate (5),
(24) 1 (42), illa(25) osteoporosis (9), Denosumab (3),
I (8) multiple myeloma Ibandronate (2), BP
(4), other cancers (5) and Dmab (4)
S. Szentpe- 101 11 (77), Mandible 63.97- Breast cancer (41), BP (101) Intravenous (71), -
teri et al., I(24) (68), max- 68.42 prostate cancer (18), oral (26), not
2020, (25) illa (27), osteoporosis (15), specified (4)
both (6) multiple myeloma
(12), kidney cancer
(3), other cancers
(12)
J.P.Bodem 39(47) 11(23), Mandible 7249 - Zoledronate (39)  Intravenous (39) 24 (2-120)
etal., 2016, r4) (34), max-
(26) illa (13)
Y.Guo ir 28 I (10), Mandible 62.68 - Zoledronate, Pa- - 37.21+26.34
C.Guo, Or(18) (13), max- (44-83) midronate
2020, (27) illa (12),
both (3)
S.E.C. 74 I (22), Mandible 67.9 (26- Osteoporosis (42), Pamidronate (23), Intravenous (34), 12-120
Pichardo et OI(52) (58), max- 91) breast cancer (18), Alendronate (30), oral (40)
al., 2016, illa (11), multiple myeloma Zoledronate (10),
(28) both (5) (6), prostate cancer Risedronate (9),
5) Ibandronate (1)
M. Nisier 53 1(7), Mandible 71.9£10.2 Osteoporosis (53)  Alendronate (45), Oral (53) -
al., 2018, 11(39), (39), max- (41-87) Ibandronate (5),
29) I (7) illa (12), Risedronate (3)
both (2)
Stomatologija, Baltic Dental and Maxillofacial Journal, 2022, Vol. 24, No. 4 95
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(P>0.05) (19, 20). Detailed results are presented in
the Table 4.

DISCUSSION

The best results were achieved in the study by
J.H. Park et al. (21) with surgical treatment with L-
PRF and BMP-2. During this study, effective treat-

Table 4. Treatment outcomes

ment was achieved in 96.7% of patients (21). It was
also found that curettage, sequestrectomy, L-PRF,
and BMP-2 application statistically significantly
improved MRONJ healing compared to curettage,
sequestrectomy, and L-PRF without BMP-2 applica-
tion. Inhibition of bone tissue remodeling is one of
the main mechanisms of MRONIJ pathogenesis, and
BMP-2 has a potential opposite-osteoinductive, bone

Study Study design Method of treatment Follow- Outcomes Significance
(n) up period P)
(months)

A. Giudice e#  Randomized Curettage and PRF ap- 12
al., 2018, (18)  clinical trial  plication (24) / Curet-
tage (23)

O. Ristow et Randomized Resection of necrotic 6-12

al.,2017,(19) clinical trial bone tissue using an
autofluorescence guide
(20) / Removal of ne-
crotic bone tissue using
a tetracycline fluores-
cence guide (20)

A. Giudice et Randomized Resection of necrotic 6-12

al., 2018, (20) clinical trial bone tissue using an
autofluorescence guide
(18)/ Resection of ne-
crotic bone tissue (18)

J. H. Park et al., Prospective  Curettage/ sequestrec- 6

2017, (21) cohort study tomy with BMP-2 +
L-PRF application (30)/
curettage/ sequestrec-
tomy with L-PRF (25)

R. Mauceri et Prospective  Curettage, sequestrec- 12
al.,2018,(22) cohortstudy tomy (laser) and PRP

In the curettage and PRF group, complete P<0.05 after
recovery after 1 month reached 87.5%, after 1 month

6 months 95.8%, after 12 months 95.8%; In

the curettage group, complete recovery after

1 month. reached 60.9%, after 6 months

82.6%, after 12 months. 91.3%.

Using the autofluorescence guide, complete P>0.05
healing of the mucosa after 6 months was
observed in 88.9% of patients, in the tetra-

cycline fluorescent guide group, the mucosa
completely healed in 84.2% of patients.

Using the autofluorescence guide, complete P>0.05
healing of the mucosa after 6 months was
observed in 83.3% of patients; without the

use of an autofluorescence guide, healing

was observed in 88.2% of patients.

In the BMP-2 + L-PRF group, the success P=0.028
rate was 96.7% (complete healing at 4

weeks was 60.0%, delayed healing (after

16 weeks) 36.7%, no healing 3.3%); In the

L-PRF group, the success rate was 88%
(complete healing after 4 weeks was 36.0%,

delayed healing (after 16 weeks) 52.0%, no

healing 12%).

Treatment success rate 80% (30% complete -
recovery, 50% improvement), 20% showed

application no clinical improvement.
S. E. Nerholt Prospective ~ Curettage and PRF ap- 7-20 During the follow-up period, recovery was -
ir J. Hartlev, cohort study plication 93%.
2016, (23)
S. Otto et al., Prospective  Resection of necrotic 12.9 (1- Using the autofluorescence guide, complete -
2016, (24) cohort study bone tissue using an 39) healing of the mucosa was achieved in 94.4%

autofluorescence guide
S. Szentpeteri et Retrospective Curettage, sequestrec- 12
al., 2020, (25)  cohort study tomy and PRF (28) /
Curettage, sequestrec-
tomy (73)

of patients.

In the curettage, sequestrectomy and PRF P=0.022
group, recovery was 82.14%. Healing was
established in the curettage and sequestrec-

tomy group 58.46% of cases.

J.P.Bodemer Retrospective Resection of necrotic 12 weeks After 12 weeks, the effectiveness of surgical -

al., 2016, (26)  cohort study  bone tissue

Y. Guo ir C. Retrospective Sequestrectomy and 30

Guo, 2020, (27) cohort study curettage (18)/ seques-
trectomy, curettage and
cortical bone perfora-

treatment was 74.5%.

The effectiveness after 30 months was P=0.005
22.22% for sequestrectomy and curettage,

and 80% for sequestrectomy, curettage and

cortical perforations.

tions (8)
S.E. C.Pich-  Retrospective Sequestrectomy and cu- 6-96 With this surgical approach, the treatment -
ardo et al., cohort study rettage was effective in 93.2% of patients with a
2016, (28) follow-up of at least 6 months.
M. Nisietal., Retrospective Curettage, sequestrec- 24 6 months after conservative surgical treat- -
2018, (29) cohort study tomy ment, the efficiency reached 84.9%.
96 Stomatologija, Baltic Dental and Maxillofacial Journal, 2022, Vol. 24, No. 4
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remodeling-promoting effect. In this way, the differ-
entiation of osteoblasts and osteoclasts is promoted
and a more successful treatment result is ensured.
However, the method and dose of BMP-2 administra-
tion that most effectively promotes bone remodeling
have not yet been fully elucidated (30-32).

The lowest results were found in the study by Y.
Guo and C. Guo (27), during which the successful
healing rate of MRONJ surgical treatment without
additional measures reached 22.22%. In the study,
the majority of patients (14 out of 18) had stage III
MRONUI, which is particularly difficult to treat and
is often insufficient for surgical treatment without
adjuvant therapies.

Two studies found statistically significantly bet-
ter MRONJ healing outcomes with PRF compared
to surgical removal without additional measures
(P<0.05) (18, 25). A. Giudice and colleagues (18)
found a statistically significant positive effect of PRF
only one month after surgery, while Szentpeteri and
colleagues (25) found a statistically significant posi-
tive effect of PRF during the entire follow-up period
(12 months) (P<0.05). Other involved studies did not
evaluate statistically significance on PRF application.

Analyzing the influence of bone fluorescence
on the surgical treatment of MRONJ, no statistically
significant difference (P>0.05) was found in studies
(19, 20) comparing different guides (autofluores-
cent with tetracycline fluorescent) (19) and surgical
treatment with and without an autofluorescent guide
(20). However, scientific publications analyzing
histological specimens of resected bone indicate that
fluorescence-guided surgery can more accurately de-
lineate the margins between necrotic and viable bone
than visual signs of viable bone (33, 34). The use of
bone fluorescence to objectively assess the margin of
viable and necrotic bone in surgically treated MRONJ
patients appears to be a promising approach.

A study analyzing the effectiveness of surgical
treatment of MRONJ with and without cortical per-
forations showed a statistically significant difference
between these techniques (P<0.05) (27). Perforations
of the cortical layer of the bone achieve significantly
better healing results (27). Perforations in the cortical
layer of the bone make the sufficient supply of blood,
which ensures the delivery of oxygen, nutrients,
hormones, and growth factors, which can reduce
the risk of infection and promote the wound healing
process (27).

J. H. Park et al. (21) in their study found that the
presence of bacterial colonies in the wound area had a
statistically significant effect on the healing process (P
=0.017). Scientific articles indicate that Actinomyces
are most commonly found in MRONJ affected areas

Stomatologija, Baltic Dental and Maxillofacial Journal, 2022, Viol. 24, No. 4

(from 46.75% to 68.8% of cases) (35, 36). In the
article also mentioned other, often found bacterial
colonies: Streptococcus, Candida, Staphylococcus,
Klebsiella, Eikenella, Haemophilus, Fusobacterium,
and Escherichia (35). Although the influence of bac-
terial colonization on the development of MRONJ
has not been fully elucidated, it has been found that
the use of antiresorptive medications containing a
nitrogen group increases bacterial colonization in the
wound area and thus promotes the development of
infection and the progression of MRONIJ (35).

J.H. Park et al. (21) did not indicate a statisti-
cally significant relationship between the healing of
MRONJ and patients' gender, age (older or younger
than 75 years), the factor that initiated osteonecrosis,
duration of antiresorptive medication use (more or
less than 40 months), stage, CTX level (more or less
than 150 pg/ml). According to clinical studies, it is
established that the CTX indicator is not accurate in
predicting the development of MRONJ in an indi-
vidual patient, but it helps to identify patients in the
risk group (when the value of the CTX indicator is
less than 150 pg/ml) (37- 39).

J.P. Bodem et al. (26) revealed that drug holidays
had no statistically significant effect on healing results
(P > 0.05). However, other studies have shown that
discontinuing BP leads to statistically significantly
better surgical outcomes (P < 0.05) (40, 41). In a sci-
entific article by Y. H. Kim et al (40), it is suggested
that in order to avoid failure of surgical treatment of
MRONJ, drug holiday should last at least 4 months
before surgery.

The included studies did not find a significant
difference (P> 0.05) between healing success and the
method of administration of antiresorptive medica-
tions (oral or injectable) (20, 21). However, clinical
studies declare that the total cumulative dose and
effect of injectable medications are stronger due to
more efficient absorption of the medication (6, 42).

However, there is a lack of homogenous clini-
cal studies independently evaluating effectiveness
of different surgical treatments for MRONJ based
on the initial stage, co-morbidities, and additional
medications.

CONCLUSIONS

In conclusion, the use of autologous platelet
concentrates could have a beneficial effect on the
surgical treatment outcome of MRONJ.
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