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ABSTRACT

Introduction: Osteoradionecrosis (ORN) of the jaws is 
a late, severe and difficult to manage side effect in patients 
who underwent radiotherapy (RT) in the head and neck 
region. Treatment remains controversial, especially 
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in refractory cases that do not respond to multiple 
attempts with different therapies, due to their complex 
pathophysiology. It is based on conservative non-surgical 
approaches, even in large resections using free flaps. 
The present study aims to present and describe a clinical 
case of refractory ORN treated through microsurgical 
reconstruction and adjuvant therapies.

Case Report: A 51-year-old female patient with 
oncological background of oral squamous cell 
carcinoma (OSCC) of the floor of the mouth, previously 
treated with marginal mandibulectomy, and who 
subsequently relapsed. In a second surgical time, 
left hemimandibulectomy was performed, followed 
by microsurgical reconstruction with the fibular 
osteomusculocutaneous free flap, besides, dental implants 
were placed in the perioperative time. Radiotherapy 
was performed using a 3D conformal technique with 
a total dose of 66 Gy and after six months the patient 
developed infection in the treated region and it was 
observed partial exposure of the fibular flap and intra and 
extraoral purulent drainage, and after imaging analysis 
the diagnosis of ORN was established. Some non-surgical 
therapeutic attempts were performed without clinical 
response and a new surgical approach was performed 
based on sequestrectomy, the removal of the titanium 
plaque and dental implants with a second microsurgical 
reconstruction with forearm fasciocutaneous free flap to 
cover the soft tissue defect was done.

Conclusion: The pathophysiology of ORN remains 
controversial and the predictive factors for its appearance, 
development, and progression are still unclear. Marginal 
mandibulectomy could be associated with a rapid onset 
of ORN in patients submitted to adjuvant RT and it could 
be considered as a potential predictive factor. Combined 
therapies are reliable alternatives for local control in 
refractory cases and in advanced stages, and surgical 
removal with microsurgical reconstruction procedures 
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are still a feasible alternative that has shown satisfactory 
clinical results.

Keywords: Dental implants, Free tissue flaps, Micro-
surgery, Oral cavity squamous cell carcinoma, Osteora-
dionecrosis, Radiotherapy, Segmental mandibulectomy

How to cite this article

Bella-Filho V, Bernaola-Paredes WE, Filippetti 
NP, Ramos LF, Rodrigues ML, Vartanian JG, 
Carvalho HP, Lopes RN, Pellizzon ACA. Refractory 
advanced osteoradionecrosis (ORN) in the mandible: 
Analysis of predictive factors, clinical, imaging, and 
therapeutic characteristics. Int J Case Rep Images 
2022;13:101308Z01VF2022.

Article ID: 101308Z01VF2022

*********

doi: 10.5348/101308Z01VF2022CR

INTRODUCTION

Squamous cell carcinoma (SCC) is ranked the sixth 
most common malignant tumor worldwide and the most 
frequent histological subtype that affects the oral cavity 
(OC), representing approximately 90% of cancers in this 
region. Its treatment is based on a multimodal approach 
that includes medium or large surgical resections, 
radiotherapy (RT), chemotherapy (QT), and their 
combinations [1–3].

Surgical removal of tumors, using different techniques, 
is the primary approach to tumors in OC. For advanced 
lesions (T3 and T4 stage) in the region of the floor of 
the mouth, lower gingiva including the mandibular 
bone, segmental or marginal mandibulectomy, the last 
one which is the partial removal of compromised bone 
tissue in order to obtain free margins, are commonly 
performed, in patients who have undergone or will 
undergo adjuvant treatment, such as radiotherapy (RT). 
Marginal mandibulectomy has shown favorable results 
in local control of the disease; however, it is associated 
with a higher incidence of late side effects before or after 
adjuvant RT [1, 4].

Osteoradionecrosis (ORN) is a late and severe 
complication, which is a challenge to management, in 
patients undergoing head and neck RT. Osteoradionecrosis 
is defined as an area of exposed bone that does not heal, 
may result in bone and/or surrounding tissue necrosis 
that persists for more than 3–6 months, which could 
be diagnosed as late as 17 years after being submitted 
to RT [2, 5, 6]. Frequent symptoms of ORN are chronic 
pain, trismus, and in advanced stages, an orocutaneous 

fistulae, with consequent pathological jawbone fracture 
[7].

There seems to be an association between the 
appearance and development of ORN and tumor-related 
factors such as location, size, stage, and presence of 
bone invasion. In regard to its relationship with RT, 
it is primarily associated with the total dose delivered, 
technique and the target volume irradiated; and patient-
related factors, such as the use of tobacco/alcohol, 
oral hygiene, tooth extractions, comorbidities, and 
possible systemic disorders [7]. However, few studies 
have described these predictive factors that could act 
as potential predictors of further occurrence of ORN 
lesions. Thus, this is based on the treatment planned 
for the primary tumor, time taken for reconstruction, 
and rehabilitation after ablative surgery in patients 
either irradiated previously or not, and dose delivered 
in cases who underwent marginal and/or segmental 
mandibulectomy, among other factors [1, 8].

The treatment of ORN remains controversial due to 
its complex pathophysiology, particularly in refractory 
cases. Refractory lesions are described as those resistant 
to multiple therapeutic attempts, whether non-surgical 
or surgical, the progression of which are accelerated, 
and their management is difficult to establish. This 
management will often consist of simultaneous 
combination of procedures adopted from both the 
conservative approach to extensive surgical resections 
with the use of microvascularized free flaps.

The aim of this study was to describe the diagnosis, 
the management of refractory mandibular ORN, and the 
potential predictive factors associated with its occurrence 
in a patient submitted to multimodal treatment for oral 
squamous cell carcinoma (OSCC).

CASE REPORT

A 51-year-old woman complained of multiple relapses 
of ulcerated lesions in the left retromolar region, who 
reported that the last lesion measured approximately 
1.5 cm in its major diameter. This lesion was observed 
on intraoral examination, painful on palpation, and 
found to be infiltrated into the underlying region. She 
was submitted to surgical resection that led to the initial 
diagnosis of OSCC in the lower gingiva. Treatment 
was based on left marginal hemimandibulectomy with 
unilateral dissection of SupraOmoHyoid (SOH) neck 
linfonodal levels (I–III), without free surgical margins, 
in April 2020. After a new biopsy and confirmation of 
local recurrence, a left segmental mandibulectomy was 
performed, followed by microsurgical reconstruction 
with a fibular osteomusculocutaneous free flap where 
the dental implants for further oral rehabilitation were 
placed during the same surgical time. Moreover, RT 
was performed using the 3D conformal technique with 
a dose of 66 Gy delivered in the tumor bed and 50 Gy in 
high-risk drainage regions. After six months, the patient 
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developed an infection in the remnant tumor bed. This 
was treated and a partial exposure of fibular free flap, 
intraoral purulent drainage and orocutaneous fistulae 
were observed (Figure 1). Moreover, the imaging analysis 
showed an extensive mixed osteolytic lesion with small 
areas of necrotic bone sequestra that confirmed the 
diagnosis of advanced mandibular ORN (Figure 2). At 
first, the therapeutic protocol based on non-surgical 
therapy with a broad-spectrum antibiotic therapy was 
indicated after microbiological analysis, besides, the 
antifibrotic therapy with pentoxifylline and tocopherol 
(PENTO), and 30 sessions of hyperbaric oxygen therapy 
(HBOT) were performed.

Figure 1: Clinical evaluation. (A) The extraoral examination 
showed an orocutaneous fistula in the left side. (B) On intraoral 
assessment, the dental implants and the fibular free flap were 
exposed in the oral cavity.

Figure 2: Imaging analysis. (A) Orthopantomography (OPG) 
showed the previous reconstructive surgery performed 
with fibular free flap, dental implants, and titanium plaque 
positioned on the left jaw. (B) At CT analysis, on axial slice 
examination is possible to be observed mixed areas surrounded 
dental implants and fibular flap extended toward the mandible 
ramus. (C) Coronal slice showed sequestra mixed areas toward 
mandibular ramus as well.

Figure 3: Reconstructive surgery using a forearm flap. (A) 
Planning before surgical removal of the flap. (B) Forearm 
fasciocutaneous flap and its pedicled were removed for been 
positioned in order to cover left remnant side.

Figure 4: Surgical procedure. (A) Perioperative phase after 
removal of dental implants, titanium plaque as sequestrum 
areas surrounded fibular osteomusculocutaneous free flap 
placed. (B) Forearm flap positioned and wound primary closure 
observed in the immediate postoperative phase.

In view of the persistent and refractory clinical 
behavior with greater bone exposure and loss of 
surrounding soft tissue, confirming the failure of the 
above-mentioned therapies, the proposal was to remove 
the dental implants, titanium plate,  devitalized bone, 
and compromised fibular free flap. Finally, the new 
microsurgical reconstruction was performed using a 
forearm free flap (Figures 3 and 4). Seven days and three 
months of follow-up showed a clinical stability of the flap 
assessed by intraoral and imaging evaluations as shown 
in Figures 5 and 6 respectively.
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DISCUSSION

Several hypotheses have been proposed for a better 
understanding of the pathophysiology of ORN. The most 
accepted theory was proposed by Marx, in 1983, with 
regard to hypoxia, hypocellularity, and hypovascularity 
in the bone microenvironment as being the primary 
etiological factors for development of ORN. The mandible 
is more affected when compared with the maxilla and 
other bone structures in the head and neck region, such 
as the hyoid, temporal bone, among others [5].

A recent study published by Iqbal et al. found that 
there was a high risk of developing ORN after a mean 
radiation dose of 57.3 Gy delivered in patients who had 
undergone head and neck RT. This finding was similar to 
the results shown by Shaw et al., who associated a mean 
radiation dose of 57.4 Gy received in this region with the 
occurrence of this late side effect of RT [8].

More sophisticated RT techniques such as intensity 
modulated radiotherapy (IMRT) or volumetric arc 
therapy (VMAT) have shown a lower incidence of 
ORN compared with traditional techniques such as 
3D conformal technique. The difference between 
techniques lies in the ability to concentrate the high 
dose of radiation around the primary tumor and away 
from the mandible and salivary glands, with less 
exposure of these structures to ionizing radiation. It was 
demonstrated that the limitation of doses delivered to 
salivary glands has been demonstrated to be a fact that 
would lead to a decrease in the rates of xerostomia—as 
an immediate side effect—and subsequent development 
of ORN [2, 8].

Regarding the surgical technique used in the primary 
approach to the tumor involving the mandibular bone, 
marginal mandibulectomy could be associated with 
greater damage to the blood supply. This would cause 
direct side effect on the normal flow of the inferior alveolar 
artery, and indirectly by removal of the periosteum that 
interferes with the blood supply of the anterior facial 
artery. Furthermore, ischemic necrosis also results from 
radiation-induced obliteration of the inferior alveolar 
artery [1]. In this case, several local and external factors 
are associated, which would be considered predictive 
for the progression of ORN lesions in a narrow period of 
time. Among these are the primary surgical technique 
performed with marginal mandibulectomy in the 
jawbone that would later be irradiated, with a dose 
greater than 50 Gy, and the placement of dental implants 
in the perioperative time during the reconstructive 
microsurgery. Although there is still no consensus in the 
literature about the better time for dental implants to be 
placed after RT, the recommendation has been to wait for 
intervals of 6–12 months after RT [9, 10].

The case presented in this report has shown the 
refractory behavior of ORN with reference to multiple 
therapies, and even their association with the first time of 
primary treatment. In fact, it is a challenge to understand 
the pathophysiology of ORN and the best option for 
management. The non-surgical management was 
established with antifibrotic therapies such as the PENTO 
protocol and HBOT sessions associated with a superficial 
debridement of the lesion that did not lead to complete or 
partial resolution of the clinical condition. The removal 
of implants and a new microsurgical reconstruction 
were mandatory for control of the local infection and 
to prevent further complications such as pathological 
jawbone fracture.

With no consensus in literature, further studies are 
necessary to elucidate risk and predictive factors such as 
the type of surgical technique in primary OSCC tumors, 
local agents, the time for dental implant placements, and 
enhanced reconstructive surgery.

CONCLUSION

The pathophysiology of ORN continues to be 
controversial and the potential predictive factors for 
its occurrence, development, and progression are 
still unclear. Marginal mandibulectomy performed as 
primary surgical technique should be evaluated in order 
to clarify its role as potential risk factor of occurrence of 
this condition in patients that will undergo RT. Combined 
therapies appeared to be a reliable alternative for local 
control in refractory cases and in advanced stages, and 
surgical removal with microsurgical reconstruction 
procedures are still a feasible alternative that has shown 
satisfactory clinical results.

Figure 5: Clinical and imaging follow-up. (A) Intraoral 
examination after seven days of reconstructive surgery. 
Computed tomography analysis after three months of follow-up 
of (B) axial section and (C) coronal slice.

Figure 6: 3D imaging reconstruction after three months of 
follow-up. (A) Anterior, (B) lateral, and (C) posterior view 
showed remnant fibular free flap positioned and fixed to the 
mandibular symphysis.
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