8L+AWAOANOMNBAAAAYO/FIAEIDVIASALLIAIPOOAEIEAHIONI/AOAU

MY TXOMADYOIAX7OHISABZIYTCN+eyNIOITWNOTZTARY HIRSHAQYE A SWOoR/WOod" mm|"sfeunol//:dny woij papeojumoq

€202/T0/¥0 uo

Original Article - Evaluative Study

Osseous Tissue Engineering in the Management of Mandibular
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Introduction: Osteoradionecrosis (ORN), a non-infectious, necrotic condition of the bone, occurs as a major complication of radiotherapy
to the irradiated site. Simple irrigation of the involved bone to partial or complete resection of the involved bones is being employed in its
conventional management. Osseous tissue engineering (OTE) provides a new strategy by regenerating bone cells along with biocompatible
scaffolds and micromolecules to produce an engineered osseous tissue. Materials and Methods: In this study, mandibular ORN following
radiation secondary to oropharyngeal squamous cell carcinoma was included. OTE with composite engineered tissue containing a mixture
of autologous culture expanded dental pulp stem cells (DPSCs), autologous uncultured bone marrow aspiration concentrate (BMAC) and
autologous platelet-rich plasma (PRP) loaded in B-tricalcium phosphate (3-TCP) or hydroxyapatite (HA) sponge scaffold was used in the
mandibular defect and the surrounding tissues. An assessment of clinical, radiological and functional attributes was done. Results: A total of
six cases with a mean age of 58.6 years were included in the study. We noted significant improvement in the mean post-operative score for
pain and mouth opening; functional improvement in eating solid/liquid food, tongue movement, speech and deglutition were observed. The
aesthetics was measured with Vancouver score and revealed a significance at P < 0.05; also lip competency and occlusion were noted in all
the patients. No major complications were noticed until a mean follow-up of 28 months. Discussion: Tissue engineering with a regenerative
cocktail of autologous culture expanded DPSCs, autologous uncultured BMAC and autologous PRP loaded in HA or $-TCP utilised in the
surgical reconstruction of the mandible is an effective treatment modality in the management of mandibular ORN following irradiation.
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ORN of the jaw is a dire complication of radiation therapy for
head-and-neck cancer.l ORN of jaws leads to significant loss
of bone, surrounding soft tissue, tooth and significant facial
disfigurement.l”” Such an unfortunate outcome results in the
diminished quality of life. Pathologically, ORN is characterised

INTRODUCTION

In 1922, Regaud published the first report on osteoradionecrosis
(ORN) of the jaw after radiotherapy (RT).'"! Despite varied
postulates that have been hypothesised for its causation, the triad
of hypoxia, hypovascularity and hypocellularity proposed by
Marx has been widely accepted for the development of ORN.

ORN of the jaw is defined as a persistent non-healing ulcer for
at least three months with bony exposure and aseptic necrosis
due to the breach in the oral mucosa that has undergone prior
radiation therapy.?¥! Radiation-induced osteonecrosis occurs
when radiation doses are >70 Gy."! Loss of the mucosal aspect of
the bone following RT, the necrotic portion of the bone becomes
exposed to the intraoral environment. Hence, the necrotic bone
becomes more susceptible to producing pathological fractures.”!
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by osseous dehiscence, osseous devitalisation, diminished
cellularity and profound osteitis and osteolysis.l!! Once ORN
is recognised, it is irreversible and extremely difficult to treat.

Orthobiologics provides the administration of osteoinductive
and osteoconductive micromolecules to enhance the
regeneration of degenerated tissues, tendons, bones and
cartilage. With the technological advances in the field
of regenerative and translational medicine, the usage of
mesenchymal stem cells (MSCs) to treat diseases has been of
prime importance. Cytotherapy offers the transplantation of
either autologous or allogenic cells or modified cells to replace
and regenerate the damaged tissues in a given area of interest.
Tissue engineering restores tissue function and maintains tissue
homeostasis and improves the biomechanical strength of the
tissues. Osseous tissue engineering (OTE) provides a new
strategy by regenerating bone cells along with biocompatible
scaffolds and micromolecules to produce an engineered
osseous tissue.’? We aim to analyse the effectiveness of OTE
in the management of mandibular ORN following irradiation
for squamous cell carcinoma after the failure of conventional
treatment methods.

MareriaLs AND METHODS

We performed this study after obtaining institutional
ethical committee approval dated January 30, 2013
(046/KSRIDSR/EC/2013) and April 25, 2016
(127/KSRIDSR/EC/2016). In KSR Dental College and
Mother Cell Regenerative Centre, from 2016 to 2019, a
total of six cases of mandibular ORN following radiation
secondary to oropharyngeal squamous cell carcinoma were
included. Following thorough debridement of the lesion
with sequestrectomy, alveolectomy and curettage of the
necrotic bone tissue, a composite OTE substrate containing
a mixture of autologous culture expanded dental pulp
stem cells (DPSCs), autologous uncultured bone marrow
aspiration concentrate (BMAC) and autologous platelet-rich
plasma (PRP) loaded in B-tricalcium phosphate (B-TCP)
or hydroxyapatite (HA) sponge scaffold was used in the
mandibular defect and the surrounding tissues. Following
the sequestrectomy of the necrotic tissue, if the defect of the
mandible was unstable, a mandibular reconstruction plate was
used to stabilise the ends of the mandible.

The products of cellular therapy have been prepared in a
good manufacturing practice certified laboratory. Autologous
culture-expanded DPSCs were harvested from extracted
teeth and culture-expanded cells were obtained. Passage
5 DPSC cells were used for all the cases in this study
which were characterised by CD-34 and-90 IHC markers.
Autologous uncultured BMAC was obtained from differential
centrifugation of bone marrow obtained from the bilateral
iliac crest. Autologous PRP was prepared from differential
centrifugation of peripheral venous blood. OTE product
had a mixture of 1.5 million autologous culture expanded
DPSCs per kg body weight, 34 ml of autologous uncultured

BMAC and 4-6 ml of autologous PRP loaded in B-TCP or HA
sponge scaffold in the defect region of the mandible and the
surrounding tissues. The amount of the individual components
of the OTE mixture was decided based on the final defect after
surgical debridement of the necrotic region.

Clinical attributes such as pain, mouth opening, lip competency
and occlusion were assessed;!'®!!l radiographic assessment
with orthopantomogram was done to assess the improvement
in defect size. All the patients were followed up with the
serial orthopantomogram at regular intervals of 1, 2, 6, 12
and 24 months post-procedure to assess the union of the bony
defect in the mandible. Functional attributes such as eating
solid/liquid food, tongue movement, speech and deglutition
were also observed.!'! Aesthetic outcome was based on the
Vancouver assessment scale and clinical and radiological
assessment.!'?]

The outcome parameters were recorded in a pilot-tested pro
forma made for the study. Statistical analysis was performed
with SPSS software version 25 (IBM, Chicago, Illinois, USA).
Student’s ¢-test was done to compare the improvement in
the pain pre- and post-intervention at serial intervals; mouth
opening was assessed using Paired sample #-test, and Fisher’s
exact analysis was done for scar assessment. We assigned a
significance level with a P <0.05.

ResuLts

Atotal of six cases with a mean age of 58.6 years were included
in the study. The included patient population had an M: F ratio
of 2:1. The characteristics of the patients included in the
study are given in Table 1a and b. Only two cases required
mandibular stabilisation with reconstruction plating.

Clinical, radiological, functional and aesthetic assessments were
performed to measure the immediate and long-term outcomes.
Comparative analysis of pre-operative pain (mean =+ standard
deviation [SD] —6.17 + 0.75) and pain on day 1, day 7 and
day 14 revealed significant improvement in post-operative
pain score at day 14 (mean + SD — 0.67 + 0.52) and showed
a statistical significance at P < 0.001 [Tables 2 and 3].
Patients did not report any significant increase in pain at the
end of one year and the final follow-up. Pre-operative and
post-operative (Day 14) analysis of mouth opening revealed
a statistical significance at P < 0.001 [Tables 2 and 4]. During
this period, other clinical attributes such as lip competency,
occlusion and tongue movement were found to be normal
and the intra-oral healing was found to be uneventful and
satisfactory. Extraorally, aesthetic outcomes of scar measured
using the Vancouver scale revealed a statistical significance at
P <0.05 at the end of week 24 [Tables 2 and 5].

Figures 1 and 2 illustrate the clinical and radiological
improvements in the included cases with the OTE regimen.
Radiographic observation showed a consistent decrease in the
defect size at regular intervals and at the end of 24 months. No
major complications were noticed until a mean follow-up of
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Table 1a: Carcinoma, staging

and radiotherapy details of study participants

Age and Primary Type of cancer Staging Type of Total radiation Duration and
sex lesion of cancer radiotherapy dose (Gy)* dosage**
77/male Carcinoma Poorly differentiated T2N1MO EBRT 70 30 divided doses
right tonsil carcinoma over 7 weeks
46/female Carcinoma Poorly differentiated T2N1MO EBRT 70 10 divided doses
left cheek squamous cell carcinoma over 5 weeks
52/female Carcinoma Poorly differentiated T3NIMO EBRT 80 20 divided doses
pharynx carcinoma over 7 weeks
59/male Carcinoma Poorly differentiated T2NIMO EBRT 60 25 divided doses
larynx squamous cell carcinoma over 7 weeks
63/male Carcinoma Moderately differentiated T3NIMO EBRT 80 20 divided doses
larynx squamous cell carcinoma over 7 weeks
55/male Carcinoma Basaloid squamous cell T2NIMO EBRT 60 30 divided doses
right tonsil carcinoma over 6 weeks

*Radiation dosage was determined based on the TNM staging of the tumour - Site, size and extent of the tumor, **Duration and the interval was a standard
of 5-7 weeks in divided dosage based on TNM staging. Hyperfractional dosages were personalized for each patient to be given over period of maximum

7 weeks and was decided done based on tumour size, nodal involvement, disease control probability, foreseen functional and esthetic outcome, tumour
resectablity, patient general condition and compliance. EBRT: External beam radiation therapy, TNM: Tumor node metastasis

Table 1b: Characteristics of the

individual cases included in the study

Age Sex Primary  Radiation Site and size  Surgical procedure  OTE regimen Successful functional Results
lesion dose (Gy) of mandibular outcome at the end
ORN of 2 years follow up
77 Male  Carcinoma 70Gyin Ramusofthe  Surgical removal of the 1.5 million DPSC  Lip competency Sinus tract revitalized
right tonsil 30 divided right mandible; necrotic region along  per kg body weight Malocclusion with adequate closure
doses 3cmx2cm with alveolectomy +2ml BMAC + 4 Speech obtained by the end of
approximately  + sequestrectomy ml of PRP loaded D . 3 months
. eglutition )
+ curettage and with B-TCP T Osseous regeneration
. ongue movement
mandibular was observed at the
reconstruction with end of 12 months
recon plating
46  Female Carcinoma 70 Gyin Ramusofthe  Surgical removal of the 1.5 million DPSC  Lip competency Complete resolution of
left cheek 10 divided left mandible;  necrotic region along  per kg body weight Malocclusion symptoms along with
doses 3cm x 3 cm with alveolectomy + + 2.5 ml BMAC + Speech the complete union of
approximately  sequestrectomy 5 ml of PRP loaded Deelutition the mandibular defect
with B-TCP g by 6 months
Tongue
52 Female Carcinoma 80 Gyin  Ramus of the Sequestrectomy 1.5 million DPSC  Lip competency Complete mandibular
pharynx 20 divided right mandible; + curettage and per kg body weight Malocclusion union observed by the
doses 2cmx 1 cm mandibular + 5 ml of PRP Speech end of 4 months
approximately  reconstruction with loaded with HA D .
. eglutition
recon plating
Tongue
59 Male Carcinoma 60 Gyin Ramusofthe  Surgical removal of the 1.5 million DPSC  Lip competency Union of the
larynx 25 divided right mandible; necrotic region along  per kg body weight Malocclusion mandibular defect
doses 2cmx2cm with sequestrectomy + 6 ml of PRP Speech by the end of 5
approximately  and curettage loaded with HA D . months along with
eglutition >
T the regeneration of
ongue surrounding soft
tissues
63  Male Carcinoma 80 Gyin  Ramus and Alveolectomy + 6 ml BMAC + 5 ml Lip competency Complete osseous
larynx 20 divided body of the sequestrectomy and of PRP loaded with Malocclusion healing and return of
doses left mandible;  curettage HA and B-TCP Speech normal function of TM
4cm x2cm D . joint within 6 months
. eglutition
approximately follow-up
Tongue
55  Male Carcinoma 60 Gyin  Ramus and Sequestrectomy and 1.5 million DPSC  Lip competency Mandibular
right tonsil 30 divided body of the curettage per kg body weight Malocclusion regeneration was
doses right mandible; +4 ml BMAC +4 Speech observed at the end of
2cm x2cm ml of PRP loaded D . 3" month after which
. . eglutition .
approximately with HA and T the patient lost our
B-TCP ongue follow-up

OTE: Osseous tissue engineering, DPSCs: Dental pulp stem cells, BMAC: Bone marrow aspirate concentrate, PRP: Platelet-rich plasma, B-TCP: B-Tricalcium

phosphate, HA: Hydroxyapatite, ORN: Osteoradionecrosis
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Table 2: Pre- and post-operative assessment attributes - pain score, mouth opening, and scar score

Patient Pain score Mouth opening (mm) Scar score

S.No Preoperative = Day1 Day7 Day14  Preoperative Day1 Day7 Day14 Day1 Week4  Week24
Patient 1 7 5 3 1 24.00 24.00  30.00 34.00 2 1 0
Patient 2 6 4 3 1 27.00 28.00  33.00 37.00 2 1 0
Patient 3 5 3 3 0 24.00 26.00  30.00 33.00 2 1 0
Patient 4 6 5 5 1 27.00 27.00  30.00 35.00 2 1 0
Patient 5 7 4 4 0 30.00 31.00  36.00 40.00 2 1 0
Patient 6 6 5 3 1 28.00 28.00  30.00 35.00 2 1 0
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Figure 1: lllustrative clinical outcome of one of the included cases. (a)
Pre-operative clinical image of necrosis of the mandible post-irradiation, (b)
Pre-operative presence of extraoral sinus tract, (c) Post-operative outcome
at 6 months of OTE regimen; and, (d) Post-operative healed extraoral
sinus tract by 6 months

24 months. All the cases reported an enhanced epithelisation of
intra-and extra-oral lesions following radiation. Out of six cases,
four cases were treated with DPSCs + BMAC + PRP with
B-TCP and two cases were treated with DPSCs + BMAC + PRP
with HA and we found no statistical difference in both the
cocktail used for the management of ORN. The details of
carcinoma and dose of radiation given for each case are depicted
in Table 1a. The final clinical outcome observed at the end of
long-term follow-up is described in Table 1b.

Discussion

ORN, called radiation osteitis, radio-osteonecrosis, radiation
osteomyelitis, radio-osteomyelitis, and post-RT osteonecrosis,
is a dreadful complication of high-dose RT for head and neck
cancers.l”? ORN occurs in 5%—10% of head and neck cancer
patients, who receive radiation of more than 70 Gy.! Recent
guidelines defined ORN as the clinical entity, where the bone is
exposed through underlying skin or mucosa without healing for
three consecutive months in the absence of recurrent tumour,
resulting in cellular and molecular death of the exposed bone.

case (a) No secondary complications were observed radiographically
postoperatively at the end of 3 months with evidence of bone formation in
the site; (b and c) Evidence of bony reunion, progressive bone formation
and remodelling was evident at the end of 6 months and 12 months
follow-up periods; (d) Postoperatively, 2-year period showed well-defined
bone remodelling in the lower anterior surgical region when compared to
6 months and 12 months follow-up

The such necrotic bone is most prone to pathological fracture.™
Mandible (2%—-22%) is the most common bone prone for ORN
followed by the maxilla.?!

Various researchers postulated the possible mechanisms for the
development of ORN followed by RT. The triad of ORN constitutes
hypoxia, hypocellularity and hypovascularity, as proposed by
Marx in 1983.7 The actiopathogenesis of radiation-induced
osseous injury is not fully understood. The interval between
RT to the onset of ORN varies, but most often occurs between
four months and two years.”>3J ORN develops during the first year
after RT; however, the risk remains for life although to a lesser
degree. The risk factors involved in the development of ORN
are site, size and shape of the tumour, cellular biology of the
tumour, invasiveness, type, and dose of radiation therapy received
and involvement of dental extraction.*'*'s) Epidemiologically
reported incidence of ORN followed by dental extraction is
0-7% approximately.>'%! In the early stages, ORN remains
asymptomatic but the exposed devitalised bone is visible through
the ulcerated skin or mucosa. The patient presents with intractable
pain, dysesthesia, halitosis, dysgeusia and food impaction.'” In
severe cases of ORN, the patients present with oral mucosal fistula,
complete osseous devitalisation and pathological fractures of the
underlying mandible.!'”!

Annals of Maxillofacial Surgery | Volume XX | Issue XX | Month 2023 -
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Table 3: Assessment of pre- and post-operative pain by visual

analog scale score (n=6)

Variable Mean+SD 95% CI P Significance
Preoperative 6.17+0.75 - - -

Day | 4.33+0.82 0.537-3.130 0.01 Significant at P<0.05
Day 7 3.50+0.84 0.888-4.446 0.009 Significant at P<0.05
Day 14 0.67+£0.52 4.059-6.941 <0.001 Significant at P<0.05

Inference: Assessment of mouth opening at preoperative versus postoperative day 7 and day 14 was found to be statistically significant at P<0.05.

SD: Standard deviation, CI: Confidence interval

Table 4: Assessment of pre- and post-operative mouth opening

Mean Paired differences t P Significance
Mean difference SD
Pre-operative versus post-operative day 1
26.66 —0.66667 0.81650 —2.000 0.102 Not significant at
27.33 P<0.05
Pre-operative versus post-operative day 7
26.66 —4.83 1.83 —6.45 0.001 Significant at P<0.05
31.50
Pre-operative versus post-operative day 14
26.66 —9.00 1.26 —17.42 0.000 Significant at P<0.05
35.66

Inference: Assessment of mouth opening at pre-operative versus post-operative day 7 and day 14 was found to be statistically significant at P<0.05.

SD: Standard deviation

Table 5: Post-operative scar assessment

Scar assessment Scar No Fisher’'s  Significance
scar  exact test
value (P)
Operative 6 0 0.0022 Significant at
Post-operative (week 24) 0 6 P<0.05

The Fisher’s exact test statistic value is 0.0022. The result is significant
at P<0.05

Once ORN is developed, it follows a vicious cycle in the form
of aseptic osteonecrosis which further hampers the regenerative
potential of the underlying bone and the surrounding soft tissues
secondary to the radiation injury.l" Jacobson et al. hypothesised
that radiational damage to osteoclasts leads to diminished
osteoclast-related bone turnover and causes aseptic bone
necrosis.'” Management of ORN depends on the stage of the
disease and follows a personalised protocol. Mild cases of ORN
can be managed conservatively with pentoxifylline, o-tocopherol,
bisphosphonates, maintenance of hygienic oral practices and
avoidance of risk factors of ORN,?’ whereas moderate cases
require the usage of hyperbaric oxygen (HBO) treatment.!
Severe cases of ORN are managed by surgical resection, flap
coverage, and reconstruction of the mandible by plating with or
without HBO.?? The successful management of ORN is difficult
as they recur even after the treatment is completed.

The concept of “Tissue Engineering” plays a major role in
regenerative and translational medicine. OTE is defined as the
in vitro or in vivo regeneration of osseous tissues for repairing
and replacing the diseased tissue or organ to enhance and

restore function and maintain homeostasis and improve the
biomechanical strength of the tissues.) The combination of
stem cells, growth factors and scaffolds forms an integral part
of OTE.*%! Various pre-clinical and clinical reports in tissue
engineering for the management of ORN are tabulated in Table 6.

Due to the paracrine effects of MSCs, the regenerative potential
of the residual stem cells is potentiated which leads to the
regeneration of tissues. Dental pulp-MSCs (DP-MSCs) possess
a similar regenerative potential to BM-MSCs but DP-MSCs act
as a non-invasive source for extraction of MSCs for therapeutic
usage in various diseases.*! Like BM-MSCs, upon the
addition of appropriate growth factors, DP-MSCs differentiate
into multilineages namely adipogenesis, chondrogenesis,
osteogenesis, neurogenesis and dentinogenesis.!?”-?8]
Transcription factors such as collagen 1, osteopontin, alkaline
phosphatase (ALP), bone sialoprotein and osteocalcin induce
MSC-driven osteogenesis.*) At the molecular level, the
upregulation of Bone Morphogenic Protein-2, ALP, Runt-related
transcription factor 2 (Runx-2), Secreted Phosphoprotein
1 (Spp-1), Distal-Less Homeobox-5 (DIx-5) induce MSC bound
osteogenesis.’¥ ALP and Runx-2 regulate osteoblastogenesis
whereas Bglap and Spp-1 regulate the differentiation of
osteoblasts.’!32 Downregulation of Micro-RNA-31 (miR-31),
miR-106a and miR-148a regulates MSC-bound osteogenesis.?**!
Enhancement of angiogenesis, anti-apoptosis, antifibrosis and
immunomodulation renders MSC the candidate of choice
for the management of ORN.B* With the robust release of
growth factors, PRP stimulates the locally available stem cells
and induces tissue regeneration. Evidence is available on the
role of PRP in the union of fractures and osseous integration.

.Annals of Maxillofacial Surgery | Volume XX | Issue XX | Month 2023
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Table 6: Preclinical and clinical evidence of usage of osseous tissue engineering regimen in osteoradionecrosis

Author (year) Study Participants Method of ORN OTE regimen Results
design
Preclinical evidence
Xuetal. Randomized  7-8 months old Mandibular body BM-MSCs along with Active bone tissue regeneration and
(2012)34 controlled inbred miniature irradiated with a HA/B-TCP (autograft) revitalization are enhanced once BM-MSCs
trial pigs (n=5) single dose of 25 Gy are administered with HA/TCP scaftfolds by
to induce ORN the end of 6 months
Jin et al. Controlled 7 weeks old male  Right mandibular Hydrogel loaded with By end of 4 weeks after application,
(2015)5 trial Sprague Dawley body irradiated with  cultured BM-MSCs enhanced osseous healing in ORN observed
rats (n=10) a single dose of 30 from rat tibias and when BM-MSCs are loaded along with
Gy to induce ORN BMP-2 (allograft) hydrogel and BMP-2
Park et al. Controlled Adult male Left mandibular T-MSCs obtained Effective for bone regeneration in ORN
(2017)B¢ trial Sprague - Dawley  body irradiated with from the tonsillectomy after 8 weeks when T-MSCs are applied
rats (n=8) a single dose of 20 specimen of a 5-year-old ~ immediately after dentoalveolar surgery
Gy to induce ORN boy (xenograft)
Janus et al. Controlled 7 weeks old Left mandibular Human AD-MSCs Preservation of radiological and histological
(2017)B7 trial Athymic Nude body irradiated with ~ with PRP and bone tissue in ORN demonstrated by the end
rats (n=5) a single dose of 20 collagen (xenograft) of 8 weeks when AD-MSCs are administered
Gy to induce ORN along with PRP and collagen scaffold
Clinical evidence
Mendonca Case report 63-year-old male Carcinoma tonsil BM-MSCs along Osseous regeneration along with nerve

et al. (2010)B%

with fibrin-rich and
platelet-rich clots and

recovery observed with the cocktail of
BM-MSCs along with PRP and 3-TCP + HA

Manimaran
et al. (2014)3)

Carcinoma soft
palate

Case reports ~ 48-year-old male

47-year-old male

Carcinoma left tonsil

B-TCP + HA (autograft)
BMAC (autograft)

by the end of 20 months

Radiological osseous union was observed
at the end of 12 months of follow-up. The
patient remains disease-free

DPSCs with

PRP + TCP (allograft)

Osseous regeneration was observed at the
end of the 6-month follow-up

MSCs: Mesenchymal stem cells, AD-MSCs: Adipose tissue-derived MSCs, BM-MSCs: Bone marrow-derived MSCs, HA: Hydroxyapatite,
B- B-TCP: B-Tricalcium phosphate, BMP: Bone morphogenetic protein, T-MSCs: Tonsil-derived MSCs, DPSCs: Dental pulp stem cells, BMAC: Bone
marrow aspirate concentrate, DP-MSCs: Dental pulpal-MSCs. OTE: Osseous tissue engineering, ORN: Osteoradionecrosis, PRP: Platelet-rich plasma

Scaffolds act as a medium to cater to the stem cells, growth
factors and biomolecules to integrate with the native tissue with
equivalent biomechanical strength. These scaffolds augment
osteogenesis and osseous regeneration through osteoinduction,
osteoconduction and osteointegration.

Pre-clinical studies of ORN of mandible managed with
MSCs (allograft/autograft/xenograft) along with PRP and
scaffolds have demonstrated increased bone volume and
bone mineral density-enhanced epithelisation and healing of
soft tissues and soft tissue and osseous regeneration at the
mandibular defect. However, these studies failed to quantitate
the effect of MSCs in osseous regeneration.?**! Xu et al.,
Park et al., Janus et al. and Mendonca et al. demonstrated a
profound increase in the density of neoangiogenesis following
post-irradiation mandibular ORN.B436-38] Manimaran et al.
used a combination of allogenic culture-expanded DPSCs
and autologous uncultured BMAC along with PRP, HA
and/or B-TCP to regenerate the mandibular defect in ORN
cases.’) A systematic review by Gundestrup et al. in 2020
reported that MSCs are a safe and promising agent for bone
and soft tissue regeneration in mandibular ORN.") We noted
successful regeneration of all the patients with utilisation of
all the elements of regenerative modality in the OTE regimen
followed. Further randomised controlled trials must be taken

up to prove the efficacy of MSCs in the management of the
mandibular ORN.

The limitations of the study are small sample size, lack of
histological testing after final follow-up, short follow-up time
frame and lack of controls to validate the efficacy of the OTE
regimen used in ORN of the mandible. Randomised controlled
trials with longer follow-up periods are needed to validate the
efficacy of the OTE regimen used in mandibular ORN.

CoNCLUSION

Tissue engineering with a regenerative cocktail of autologous
culture expanded DPSCs, autologous uncultured BMAC and
autologous PRP loaded in HA or B-TCP utilised in the surgical
reconstruction of the mandible is an effective treatment modality
in the management of mandibular ORN following irradiation.
Regenerative treatment modality such as OTE significantly
improves the quality of life of such patients postoperatively.
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