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Abstract

Objectives

Osteoradionecrosis (ORN) of the mandible is a comrmomplication of head and neck
radiotherapy and often requires surgical treatm8guamous cell carcinoma (SCC) can be
exceptionally discovered within zones of ORN ondi@ical examination of the operative
specimen. The authors discuss the management sé tlesions based on a short patient

series.

Materials and method

This single-centre retrospective study was basepbtients managed between 2012 and 2014

for ORN with incidental discovery of microscopic SC

Results

Five patients with incidental discovery of micropmoSCC in a zone of ORN of the mandible
were included in this study. The mean time to oné&@RN after the end of radiotherapy for
locally advanced SCC of the oral cavity or oropharyvas 42 months. Surgical treatment
consisted of marginal or segmental mandibulectomth \free flap reconstruction. No

recurrence was observed with a mean follow-up an®aths [24-46].

Conclusion

The incidental discovery of microscopic SCC in ae®f ORN of the mandible is a rare

event and has not been reported in the literalDmimal management cannot be reliably
defined due to the lack of data in the literatuset the present study supports careful
histological examination of ORN specimens. Treatinmenst be as conservative as possible to

avoid excessively invasive surgery.



I ntroduction

Radiotherapy plays a major role in the treatmertaafd and neck tumours, as part of various
management strategies, possibly comprising surgady chemotherapy. Osteoradionecrosis
(ORN) of the mandible is one of the well known cdicgtions of radiotherapy, occurring
within 6 months or sometimes more than 5 years &##atment [1-3]. ORN was described for

the first time by Regaud in 1920, and treatmenhisf complication remains challenging.

The incidence of ORN ranges from 0.9% to 35% adogrdo various authors [4.5]. This
marked variation of the incidence may be relateldei@rogeneous study populations, variable

follow-up periods and patient selection.

ORN typically starts with mucosal dehiscence angiptent exposure of bone for more than
3 months [1, 6, 7]. In some patients, ORN presasta pathological fracture of the mandible,
not necessarily associated with bone exposure. ddteral history of ORN is often
complicated by trismus, frequently neuropathic ptiat is sometimes difficult to treat,
fistulas, and acute episodes of infection and imftation. Pathological fractures, bone
sequestra and pharyngostomes make oral feedingultifbr even impossible. These patients
also frequently experience all of the long-term exde effects of radiotherapy (i.e.
xerostomia, chronic trismus, dysphagia, decreasegue mobility). All of these lesions have
a negative somatic, psychological and emotionalachpwith a high risk of undernutrition,

which further impairs wound healing.

ORN arises in irradiated and therefore hypovascatames [1, 7, 8] (radiation-induced
endarteritis) with hypocellular bone marrow, petéasn and endothelium and decreased

extracellular matrix production [9, 10].



High radiation doses (70 Gy) and/or surgical traypredispose to the early development of
ORN, i.e. during the first two years after compmatiof radiotherapy [11-13]. More delayed
onset of ORN is often secondary to dental trauma dontext of hypovascular, hypocellular
and hypoxic mandibular bone. Trauma to this veagife bone results in the formation of a

chronic wound [3, 14].

Multiple criteria must be taken into account in t@imal management of ORN [15]. When
surgery is indicated, it can be either simple, imgy of debridement, decortication and
sequestrectomy, or more complex, possibly requisagmental mandibulectomy with free
flap reconstruction [16, 17]. The incidental diseow of microscopic sites of SCC within a
zone of ORN has not been reported in the literatewen in the largest published series [4],

and the management in this specific setting had®en defined.

We report a series of patients in whom microscQ@€ was discovered incidentally within a

larger zone of ORN of the mandible.

M aterial and method

In this single-centre retrospective study, we neie the charts of patients managed between
2012 and 2014 for ORN of the mandible, in whom argscopic site of SCC was discovered

incidentally on histological examination of the gioal specimen.

All patients had been managed for their primarydumand secondary ORN by surgery and
radiotherapy in our centre. The primary tumour,statient characteristics, treatments and

management of ORN were recorded.



Results

Five patients (1 woman, 4 men) with ORN of the nibled in whom a microscopic site of
SCC was discovered incidentally between 2005 ari® 26llowing treatment for squamous
cell carcinoma of the oral cavity (n=2) or orophaty(n=3), were included in this study.
Mean age at the time of treatment of ORN was 64syg3-73] and mean follow-up after the
primary tumour was 76 months [33-105]. Treatmerthee locally advanced, stage Il (n=2)
and IV (n=3) primary tumours comprised neoadjuvelnémotherapy (n=4), followed by

surgery and radiotherapy (n=5), with concomitam@mbtherapy in 2 patients.

Radiotherapy doses to the tumour ranged from 5®t&y. The mean time to onset of ORN

after completion of radiotherapy was 42 months¢02{Table 1).

Therapeutic curettage of the mandible was perforime8 patients. Systematic histological
examination revealed microscopic sites of SCC. rAftelltidisciplinary team discussion, it
was decided to perform more extensive surgicalsexei marginal mandibulectomy (n=2) or
segmental mandibulectomy with fibula free flap mestouction (n=1). Meticulous histological
examination of the mandibulectomy operative spensr#id not detect any signs of residual

squamous cell carcinoma, but exclusively osteoradimsis.

In the other 2 patients, curettage confirmed tlagbsis of extensive ORN lesions, which
were then treated by segmental mandibulectomy tdoosdionecrotic bone. Only one of
these two patients was suitable for fibula freep fl&construction, as the other patient
presented a poor general state and a third tumanm@eal). Histological examination of
mandibulectomy specimens revealed microscopic squaroell carcinoma within the known

ORN.

Regular follow-up was proposed by the multidiseciphy team in all patients. No recurrence

was observed with a mean follow-up of 35 months48#(Table 2).



Discussion

ORN is one of the many adverse effects of radiagmerfor head and neck cancer, which is
particularly complex and difficult to manage. Opdihtiming and extent of surgery are central
issues in the management of ORN. Various authors peoposed several different treatment
algorithms. Surgery is indicated in the presencebofie sequestra, extensive ORN, or
inefficacy of medical treatment [9, 18]. Extensiv@RN usually requires segmental
mandibulectomy with reconstruction, whenever pdssili-ree flap success rates in this
indication can be as high as 98% [19, 20] despieradiated tissues. The preservation, and
ideally improvement, of the quality of life of tregpatients who have already undergone
invasive treatments is also essential, and an p@&gtjressive approach to the treatment of
ORN can have a negative impact on quality of |#&][ Jacobson et al. [22] reported a series
of 42 patients, who, despite surgical treatmenDBN, sometimes combined with free flap
reconstruction, experienced persistent trismusaatma, but surgery nevertheless provided
partial pain relief. Despite many publications ¢ tevaluation and management of ORN,
very few randomized, prospective, controlled triadse been conducted [9]. Most published
studies were based on small cohorts, reflectingngles centre’s practice, and not always
specifying the duration of follow-up or the long+teoutcome. To our knowledge, no case of
incidental discovery, on histological examinatiaf, microscopic sites of squamous cell

carcinoma in ORN of the mandible has been repantéake literature.

In this series, we report 5 cases of patients dceddr ORN of the mandible, in whom
microscopic squamous cell carcinoma was discovemetidentally on histological

examination of the operative specimens. Due tovérg low incidence of this type of event,
large patient series cannot be established, evearentres like our own, specialized in the

management of head and neck cancers. None ofgh@ents had presented tumour at the site



of the ORN: primary tumours were located in theptiarynx in 3 patients and in the tongue

in the other 2 patients with no extension to tlerflof the mouth or the mandible.

All patients presented typical but nonspecific cticofeatures of ORN: pain, non-resolving
bone exposure, trismus, chronic infection, butignssuggestive of a new malignant tumour.
Cancer follow-up physical examination was also seesg. However, ORN and a new
tumour can present with the same nonspecific sigasi, chronic wound, trismus, oedema,

chronic inflammation.

Two patients in this series required segmental nbathetctomy due to the severity and extent
of ORN, but ORN was more limited in the other 3iguatls, allowing simple curettage, and the
more extensive, mutilating surgery was only decidadhe basis of the histological results.
However, no residual tumour was detected on thedibalectomy specimens of these

patients, suggesting that less invasive manageooeid have been proposed.

Histological examination of the operative specimehthis series of patients revealed typical
features of ORN, but microscopic sites of squamoel$ carcinoma were also observed
(Figure 1). The presence of nuclear atypia elineidgiossible inclusion of epithelial cells in
the specimens. As in well differentiated carcinomanature/basal cells were situated in the
periphery and more mature cells were found thereeot the lesion. Sites of carcinoma,
presenting signs of neovascularization, were lacatevast zones of ORN, with no invasion
of the gingival mucosa or skin. The adjacent stromas thinned and contained an
inflammatory infiltrate (lymphocytes). Only carefuistological examination of the operative

specimen was able to identify these microscopimiuns

Despite the obviously malignant nature of theseofes their potential for growth and
metastasis in this setting of ORN remains uncerffie presence of numerous inflammatory

cells, the poorly vascular tissue, and the necrbtime surrounding the cancer, would



constitute unfavourable conditions for tumour gitowihe absence of residual tumour and/or
recurrence in these patients would appear to sufipghypothesis that tumour growth would

be slowed by the unfavourable, poorly vascularllecaironment.

All published series, including the present seras, based on small cohorts, preventing any
reliable conclusions. However, we have demonstrateduation that has not been previously
described: the presence of microscopic sites ommgus cell carcinoma in ORN of the
mandible, demonstrated by meticulous histologicangnation, raising the problem of the
management of these incidental tumours. Extensingilating surgery may be proposed due
to the fear of progression of a new malignant leskut the preliminary data from this series
appear to suggest that overly aggressive surgemriscessary in this setting. The absence of

recurrence with a mean follow-up of 35 months doorates this hypothesis.

Conclusion

The discovery of microscopic sites of squamous caitinoma in a context of ORN of the
mandible is rare and has not been previously de=strin the literature. This possibility
justifies meticulous histological examination of edsected osteoradionecrosis lesions. The
optimal medical and surgical management in thesmady frail patients is difficult to define
due to the absence of data in the literature. 3imall series suggests that such lesions require
minimal treatment associated with more frequentofolup. Surgical treatment must be

adapted to the course of ORN and the patient'srgesiate.
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Figure

Squamous cell carcinoma in a zone of osteonecfO$tiN) of the mandible. Haematoxylin-
eosin stain, 10x.

A: microscopic site of squamous cell carcinoma
B: ORN: hypocellular, fibrosis
C: bacteria

D: inflammatory cells



Table 1: Patient characteristics

13

Patient

Site

Stage

Treatment

1

Oropharynx

Surgen
Adjuvant chemoradiotherapy

Oral cavity

Neoadjuvanchemotherag
Surgery
Adjuvant chemoradiotherapy

Oropharynx

Neoadjuvanchemotherag
Surgery
Adjuvant radiotherapy

Oral cavity

Neoadjuvant chemotherapy
Surgery
Adjuvant radiotherapy

Oropharynx

Neoadjuvant chemotherapy
Surgery
Adjuvant radiotherapy




Table 2: Treatments of ORN
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Patient | Time to onset of Biopsy Type of surgery Histology Follow-uf
ORN after RT (months)
(months)
1 42 SCC Marginal mandibulectomy ORN 24
2 12 SCC Marginal mandibulectomy ORN 30
3 60 SCC Segmental mandibulectomy ORN 33
+ free flap
4 38 ORN Segmental mandibulectomy SCC 42
+ free flap
5 60 ORN Segmental mandibulectomy SCC 46









