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Abstract

Background: The treatment of medication-related osteonecrosis of the jaws is challenging. Mandible segmental
resection is the main treatment method for advanced stage 2 and stage 3 medication- related osteonecrosis of the
mandible. This brings to the large continuity defects of the mandible, decreasing the life quality of the patients.

Method: In this study, a modified technique of mandible defect reconstruction, after segmental resection, with only a
reconstruction plate, is described. In this technique, the periosteal flap is used for double-layer closure of the intraoral
wound. Double-layer isolation of the reconstruction plate from the oral cavity prevents intraoral wound dehiscence and
plate exposure. Also, for the bone fragments fixation, prebended 2.3mm reconstructive plate on the 3D-printed
individual model of the patient’s mandible was used. The use of a prebended plate reduces the operation time and
increases the precision of fixation of mandible fragments in the correct position.

Results: After intraoral sutures removal on 14 days, there was a dehiscence of a few intraoral sutures on mucoperiosteal
flaps. There was partial exposure of the periosteal flap, which secured the underlying reconstructive plate. Exposed
periosteal flap spontaneously epithelialized during 1 month. The postoperative follow-up period was nine months.
During this period no complications were noted

Conclusion: Within the limitations of the study, this method can be used as an effective and predictable method for the
primary reconstruction of the mandible with only a reconstruction plate in medication-related osteonecrosis of the jaws
patients.

Keywords: Medication-related osteonecrosis of the jaws; mandible resection; mandible reconstruction with
prebended plate; periosteal flap; MRONJ surgical treatment; 3D surgery planning.

These drugs are used for the treatment of
malignancies as well as bone metastases but have
also been used in the management of osteoporosis
and Paget’s disease.! Antiangiogenic drugs and
Krokodil drug are the next common substances
associated with MRONJ development.t3

MRONJ is a serious complication, as a result of
the use of certain drugs.! Bisphosphonates and
RANKL inhibitors are the most common drugs, the
use of which may lead to MRONJ development.!
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According to the AAOMS position paper,
MRONJ is diagnosed when the following
characteristics are present:!

1. Current or previous treatment with antiresorptive
or antiangiogenic agents

2. Exposed bone or bone that can be probed
through an intraoral or extraoral fistula in the
maxillofacial region that has persisted for more
than eight weeks

3. No history of radiation therapy to the jaws or
obvious metastatic disease to the jaws.

No consensus has yet been reached on the
principles of the MRONJ treatment. There are two
options for the MRONJ treatment: operative and
conservative.! According to AAOMS conservative
treatment is considered for lower stages of MRONJ.!
In advanced stage 2 and stage 3 cases, when there are
no contraindications for surgery, operative treatment
with segmental resection has a high success rate.
Such operations bring large continuity defects of the
mandible, which need primary reconstruction to
increase life quality. Different techniques are used

Figure 1. The intraoral view of the osteonecrosis zone.

There is exposure of the right mandible, partially

covered by pus, with inflamed surrounding gingiva

The trigger factor for the MRONJ development
was tooth extraction 5 months ago. During that
period, she was operated on three times (in other
clinics): once under general anesthesia and twice
under local anesthesia. All three times disease
recurrence occurred.

During the examination, no changes were found
extraorally. Intraorally there was exposure of the
right mandible, partially covered by pus, with
inflamed surrounding gingiva (Figure 1). The patient
noted anesthesia on the inferior alveolar nerve during

for this purpose. Despite this, there is a high rate of
complications.*® Usually, there is intraoral wound
dehiscence and infection. So, there is a need for less
traumatic and easily performed surgical techniques
with a high rate of success for mandible
reconstruction in MRONJ patients.*®

In this study the authors present a modified
technique  of  mandible  segmental  defect
reconstruction with prebended reconstructive plate
after segmental resection in MRONJ patients.

Case Report. A 57-year-old female patient was
referred to the maxillofacial surgery department of
“Yerevan” MC, Armenia, Yerevan, for an advanced
stage 2 MRONJ of the right mandible. She used
zoledronic acid for breast cancer for 18 months. The
last use was 8 months before the initial examination.

The patient complained of the exposure of
jawbone in the oral cavity (Figure 1), pain, and
purulent discharge on the affected side.

Figure 2. The sagittal view of the CBCT scan. Bone
destruction without clear demarcation is found

the last three months.

On CBCT scans bone destruction without clear
demarcation was found (Figure 2). The border of
bone pathological changes was beneath the inferior
alveolar neurovascular bundle.

Before the surgery 2.3mm reconstructive plate
was prebended on the 3D-printed individual model of

Hakobyan K, Poghosyan Y. The Use Of Periosteal Flap In Mandible Primary Reconstruction After Segmental
Resection In Medication-Related Osteonecrosis Patient: Case Report. Bulletin of Stomatology and Maxillofacial

Surgery. 2024;20(1):66-72. doi: 10.58240/1829006X-2024.1-66

67



the patient’s mandible (Figure 3).

Figure 3. The prebended 2.3mm reconstruction
plate on 3D-printed mandible individual model.
Black lines — osteonecrosis zone; blue lines —
resection lines

The use of 3D printed jaw model increases the
precision of plate bending and decreases the duration
of surgery. Surgery was performed under general
anesthesia. The mandible was exposed through the
extraoral incision (Figure 4). After the exposure of
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Figure 6. Bone fragments are fixed with a
reconstruction plate and the periosteal flap is fixed
beneath the intraoral wound (black arrow)

the necrotic mandible the prebended plate was placed
on the mandible and several screw holes were
performed. Mandible resection lines were 5-10mm
beyond the borders of necrosis. To prevent further
intraoral wound dehiscence, double-layer closure was
used. As a second layer periosteal flap was utilized
(Figure 5). After the necrotic bone resection (Figure
7), the periosteal flap was elevated with its basis on
upward. The periosteal flap was elevated at the
buccal part of soft tissues, under the soft tissue
defects of the oral cavity (Figure 5). Horizontal
mattress sutures were used to close the oral mucosa,
and a secondary running continuous suture was
placed over the horizontal mattress sutures. Then, the
periosteal flap was sutured beneath the intraoral
wound. The bone fragments were fixed in their
proper position with previously bended (on
individual mandible model of the patient) 2.3mm
reconstructive plate (Figure 6). The extraoral wound
was sutured and drained.
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Aside from postoperative antiseptic wound care,
conservative treatment was also performed. This
included clindamycin, metronidazole, analgesics, and
oral cavity rinses with antiseptics.

After intraoral sutures removal on 14 days, there
was a dehiscence of a few intraoral sutures on
mucoperiosteal flaps. There was partial exposure of
the periosteal flap, which secured the underlying
reconstructive  plate. Exposed periosteal flap
spontaneously epithelialized during 1 month. The
postoperative follow-up period was nine months.
During this period no complications were noted
(Figures 8, 9).

Figure 8. Nine-month postoperative
orthopantomogram

Figure 9. Nine-month postoperative intraoral
view. There are no signs of disease recurrence or
plate exposure

The treatment of MRONJ is challenging.**
Mandible segmental resection is the main treatment
method for advanced stage 2 and stage 3 MRONJ of

the mandible.*° This brings to the large continuity
defects of the mandible, decreasing the patient’s life
quality. Microsurgical reconstructions of the
mandible are the gold standard for the management
of such defects.*571% However several circumstances
make impossible microsurgical reconstruction in
MRONJ patients. To many of the patients, it is
contraindicated due to the general condition of the
patient. Also, there is a high risk of complications at
the donor site in MRONJ patients. Microsurgical
reconstructions are not available to all patients in
every country due to their cost effectiveness and the
absence of highly qualified maxillofacial and
microsurgical teams. Also, there is a high rate of
complications in MRONJ patients.

Another method of mandible continuity defect
reconstruction in MRONJ patients is the use of only
a reconstruction plate. This method is easy to
perform, takes less time than microsurgical
reconstructions, and is available almost in any clinic.
However, there is a high rate of complications when
the surgery is performed in its traditional manner
when the area of intraoral mucosal defect is closed
only with local mucoperiosteal flaps.**

The most common complication is the
dehiscence of intraoral sutures with exposure of the
plate and further infection. The dehiscence of the
intraoral sutures is a common complication in
MRONJ patients which brings to the disease
recurrence.*!* There are a few factors which
contribute to this. The most obvious are the initial
gingival defect at the affected area and persisting
infection. Also, bisphosphonates have a directly toxic
effect on the oral epithelium,*> which leads to
intraoral soft tissue healing failure. Moreover, the
functioning of the mimic muscles of the face play a
significant role in this process, especially with regard
to the mandible, contributing to divergence of the
sutures, even when the wound closure is tension free.

In our case, the periosteal flap was used to reduce
the possibility of intraoral wound failure. This
technique is easy to perform and there is no need for
special training. It does not prolong the operation
time too much. The periosteal flap prevents plate
exposure, even if there is dehiscence of a few
intraoral sutures on mucoperiosteal flaps. The
exposed  periosteal flap may epithelialize
spontaneously during one month, as happened in our
case. Also, this flap allows for achieving thicker
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coverage over the plate, thus reducing the possibility
of intraoral plate exposure during the late
postoperative period.

The use of a prebended plate on individual
mandible model, printed on a 3D printer, reduces the
operation time and increases the precision of fixation
of mandible fragments in the correct position.

Within the limitations of the study, the use of the
periosteal flap for double-layer closure can be used
as an effective and predictable method for the
primary reconstruction of the mandible with only a
reconstruction plate in MRONJ patients.
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3D 3 dimensional

AAOMS | American association of oral and maxillofacial
surgeons

CBCT Cone beam computed tomography

MRONJ | Medication-related osteonecrosis of the jaws

RANKL | Receptor activators of nuclear kappa B ligand
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MNPUMEHEHUE NEPUOCTAJBHOI'O JOCKYTA IIPU IEPBUYHOM PEKOHCTPYKIIUH
HUKHEHN YEJIOCTH IMIOCJE CETMEHTAPHOM PE3EKIIMH ITO TTOBOY
MEJJMKAMEHTO3HOI'O OCTEOHEKPO3A: KIMHUYECKHAN CJIYYAN

Kopron Axonsn,! IOpwuii ITorocsn?

Otnenenwne yemoctHO-ueBO# xupyprun ML «Epesan», EpeBan, Apmenus

[Ipodeccop xadenapbl dYENMIOCTHO-TUIIEBOW XHPYPruu, EpeBaHCKWiI TOCYZapCTBEHHBIH METUITMHCKHMA
yHuBepcuTeT uM. M. ['eparu, ApMeHus, OTIEICHUE YEeIIOCTHO-THUIeBON xupypruu, ML «EpeBan», Epenan,
ApMeHus

Pe3rome
JleyeHne MeOUKaMEHTO3HOIO OCTEOHEKPO3a YENIOCTEU SIBISIETCS CIOXHOM 3ajmaueil. CerMeHTapHas pe3eKuus
HIDKHEN 4YeIOCTH SBJISIETCS OCHOBHBIM METOJIOM JIEUEHMS 3alylIEHHOIO0 MEIWKAMEHTO3HOTO OCTEOHEKpPO3a
HWKHEH 9eIfocTH 2 ¥ 3 CTaguu. JTO MPUBOAUT K OOJBIIMM CErMEHTapPHBIM JeeKTaM HWKHEU YeFOCTH, CHUXKAs
Ka4eCTBO KU3HU NAlUEHTOB.
B sTom uccienoBanuu onvcaHa MOAMMDUIIMPOBAHHAS TEXHUKA PEKOHCTPYKIMH JieheKTa HIKHEH YEIIOCTH TOCe
CErMEHTAPHON PE3EKUUH C HCIOJb30BAHUEM TOJNBKO PEKOHCTPYKTHUBHOM 1utactuHbl. Ilpu 3TOM Metone
HaJIKOCTHUYHBIN JIOCKYT HCIIOJB3YETCS JJIs JIBYXCJIOMHOrO 3aKpbIBAaHUS BHYTPUPOTOBOM paHbl. JIByxciolHas
M30JSIUUsI PEKOHCTPYKTHUBHOM IJIACTUHBI OT MOJIOCTH pTa MPEeNOoTBpalllaeT pacXxOoxACHUE BHYTPUPOTOBOM paHbl U
oOHa)keHre TIacTUHBL. Takke Uit GUKCAIui KOCTHBIX ()ParMeHTOB HUCIOIB30BAIACH MPEIBAPUTENFHO N30THYTAS
PEKOHCTPYKTHBHAS IUTACTHHA TOJIIMHOW 2,3 MM IO UHAMBHUIAYyadbHOU 3D-MOJeIu HUXKHEH 4earOCTH TallMeHTa.
Hcnonb3oBaHue NpeABapUTEIbHO H30THYTOM IUIACTMHBI COKpPAIA€T BpeMs ONEpalud U MOBBIIIAET TOYHOCTh
(dukcaluu PparMeHTOB HIYKHEH YEIIIOCTH B TIPAaBUIBHOM TIOJI0KCHHU.
[locne cHATHS BHYTPUPOTOBBIX MIBOB Ha 14-¢ CYTKH ITPOU30ILIO PACXOXKICHIE HECKOJIBKIX BHYTPUPOTOBEIX IITBOB
Ha CIIM3UCTO-HAJKOCTHUYHBIX JIOCKYTaX. BBUIO BBISIBIIGHO YacTHUYHOE OOHAXKEHHE HAJKOCTHUYHOTO JIOCKYTa,
KOTOPBIA 3aKpBIBAT TIOUICKANTYI0 PEKOHCTPYKTHBHYIO IIIACTHHKY. OOHaKEHHBIN HAIKOCTHUYIHBIA JIOCKYT
CIOHTaHHO SIUTENU3UPOBaics B TeueHrne 1 mecsma. Cpok MOCIEONnepannoHHOr0 HAOIIOIEHUS COCTABUII JIEBATH
MeCSIIeB. 3a ATOT NMEPHOJ] OCTOKHEHUN HE OTMEUCHO.
B pamkax orpaHMYeHM HCCIICOBAaHWSA JAaHHBIM METOJ MOXKET OBITh HCIIOJb30BaH Kak 3(PQPEKTUBHBIA U
MPEACKA3YEMbI METOJl MEPBUYHOM PEKOHCTPYKIIMM HIKHEM YEIIOCTU TOJIBKO C MOMOIIBI0 PEKOHCTPYKTUBHOM
IJIACTUHBI Y TTAIIUEHTOB C MEAMKAMEHTO3HBIM OCTEOHEKPO30M UEIIOCTEH.
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