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Purpose.
To study the clinical-radiological symptoms in post-radiological osteonecrosis of the jaws.
Methods.
The survey is based on the clinical study of 19 patients with osteoradionecrosis of the jaws that
appeared after the radiation impact on the soft tissues what surrounds jaws, which was performed
after the removal of malignant tumors of the soft tissues of the maxillofacial area.
Results.
Based on the examination of patients, clinical and radiological symptoms were studied in cases of
osteoradionecrosis of the jaws, described methods of treatment and prevention of this disease.
Conclusions.
In osteoradionecrosis of the jaws there is a significant destruction of bone tissue, which is
accompanied by the rejection of sequesters. After Х-ray influence on the soft tissues that surrounds
jaws, changes in tissues and organs of the oral cavity are observed.
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Introduction

Radiation

damage to organs and tissues occurs as
a result of exposure to ionizing radiation. The use of
ionizing radiation in the treatment of malignant tumors
of various organs and systems is associated with the risk
of post-radiation complications. Osteoradionecrosis
(ORN) (synonyms: post-radiation necrosis of the jaws,
post-radiation osteomyelitis) of the jaw bones occurs after
exposure to ionizing radiation, which can be associated
with the treatment of malignant tumors, blood diseases
and other organs and systems. ORN develops in 5-10% of
patients who received large doses of radiation in the jaw
region [1-4].
Material and Methods
This examination is based on the clinical examination
and treatment of 19 patients with ORN of the jaws, which
appeared after radiation exposure of the soft tissue that
surrounds jaws, carried out after the removal of malignant
tumors of the soft tissues of the maxillofacial region. We
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have observed patients and surgical interventions both in
the Maxillofacial Surgery Department of Shupyk National
Medical Academy of Postgraduate Education and in other
surgical departments of Kyiv and other cities of Ukraine.
The purpose of the survey is to study clinical and
radiological symptoms in post-radiation osteonecrosis of
the jaws.
Results
There are early (acute) and late (chronic) manifestations
of radiation exposure. The development of necrotic foci
in tissues (skin, soft tissues, and jaws) after radiation
depends on the size of the dose, the volume of the
irradiated zone, etc. They manifest themselves in skin
burns resembling thermal burns and are characterized by
the fact that radiation burns of the skin do not develop
immediately after exposure, and after a while, i.e. through
a latent period. The duration of the latter is shortened
with an increase in the dose of ionizing radiation. Late
radiation damage most often occurs as a consequence of
radiation therapy of malignant tumors.
Many authors believe that the following factors most
often contribute to the appearance of ORN of the jaw:
the failure of the irradiation technique (exceeding the
permissible dose of irradiation), underestimation of
concomitant local (presence of carious teeth, chronic
periodontitis or complicated forms of periodontitis) or
general (diabetes mellitus or another chronic pathology)
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diseases. It should be noted that osteoradionecrosis
appears more often in people who abuse alcohol or
smokers.
In the radiation zone in the postoperative radiation
exposure, in addition to the affected tissues, healthy
tissues also enter, including the mucous membrane of the
oral cavity and alveolar processes, teeth and jaw bones.
It should be noted that the clinical signs of ORN,
teeth and tissues of the oral cavity are quite typical. In all
patients in the beginning there is a radiation-induced oral
mucositis (RIOM) (synonym: radiomucositis) of mucous
membranes of lips, cheeks, and tongue [5]. The clinical
picture of radiation damage to the mucous membrane
develops gradually. First there is hyperemia and swelling
of the mucous membranes, in the future − erosion.
The post-radiation reaction has its own peculiarities of
manifestation in various parts of the mucous membrane.
The first clinical signs on the mucosa, which do not
have a keratinized layer in the epithelium, i.e. cheeks,
the bottom of the oral cavity and the soft palate, are
manifested by slight hyperemia and swelling, which
gradually increase. Owing to an intense keratinization,
the mucous membrane becomes turbid, loses its luster,
thickens, folding appears, and the surface layer is not
removed during scraping. Modified areas of the mucosa
may resemble leukoplakia or oral lichen planus. As the
dose of irradiation increases, the keratinized epithelium
is rejected in some areas and erosions appear, covered
with a sticky necrotic coating − focal radiation-induced
oral mucositis, then the epithelium is rejected in large
areas, the erosions merge and the focal radiomucositis
is transformed into a large (diffused) radiation-induced
oral mucositis. With post-radiation effects in the oral
cavity the tropism of the mucous membrane changes,
burning, dryness, blanching of the mucous membrane is
observed. Often post-radiation stomatitis is developed, as
well as the phenomenon of hemorrhagic syndrome, the
presence of infection provoke the formation of ulcers and
necrosis. Necrosis developing in the oral cavity, is always
more intense in the area of adherence to the mucous
membrane of metal prostheses and seals, in such places
where there are usually accumulations of microbes. There
are signs of damage to the edges of the gums and tonsils,
followed by the damage of the lateral surfaces of the
tongue and palate, increased swelling of the membranes
of the mouth, lips and face.
The pathological process that occurs in the mucosa
of the oral cavity is complicated by the damage of the
salivary glands. Initially, there is increased salivation
(within a few days), which quickly gives way to dry
mouth before complete xerostomia [6-10] is developed.
As a result of the death of taste buds of the tongue there
is a taste disorder. Initially, sensations in the tongue can
manifest as a glossalgia, then there is a perversion of taste,
and later its loss. It is known that radiation changes in
the oral cavity are largely reversible. After cessation of
irradiation or during a break in treatment, the mucous
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membrane returns fairly quickly (within 2-3 weeks)
to normal. Long-term radiation exposure can lead to
irreversible changes in the salivary glands and mucous
membrane (edema, hyperemia, telangiectasia, atrophy,
radiation ulcers).
Post-radiation pathologic process of the jaws
(osteoradionecrosis) is develop in the long term after
irradiation and is most often manifested in the form of
aseptic necrosis of the bone. Post-radiation damage to
jaw bones and teeth can be both isolated and combined
with radiation damage to the skin and soft tissues. The
causes of osteoradionecrosis are vascular, morphological,
degenerative changes in tissues and in the organs of the oral
cavity (salivary glands), as well as the immunosuppressive
effect of ionizing radiation on tissues. It is believed that
the post-radiation osteonecrosis of the lower and upper
jaws arises when the oral cavity dryness (xerostomia)
affects the teeth. Predisposing factors for infection of
the jaw injured by ionizing radiation are untreated
dental diseases (periodontitis, etc.) [11-14]. As a result
of this infection, post-radiation osteomyelitis develops,
characterized by the presence of purulent inflammation
in addition to the typical changes in bone structure for
radiation injuries.
Most often ORN develops within the first or second
year after the end of radiation therapy. In rare cases, they
can appear at an earlier time − in a few weeks or at a later
date − after 3 years or more. One of the first clinical signs
of the development of post-radiation osteonecrosis is the
emergence of osteoporosis foci, which can be detected
by radiography. Clinical symptoms are often pains
localized in the lower and less frequently in the upper
jaw. When infected, areas of ulceration or even necrosis
of the mucous membranes of the alveolar process may
appear. Radiological features (X-ray, CT, MRI): foci of
rarefaction (destruction) of bone tissue (osteolytic foci),
in some cases it is possible to detect sequesters (Figs
1, 2). Sequesters can be easily detected upon clinical
examination of patients (Fig 3).
Discussion
The essence of pathological changes in the bone is a
violation (deterioration) of its blood supply and mineral
composition. In some cases, post-radiation lesions of the
upper and lower jaw can occur in the absence of clinical
symptoms, i.e. aseptic necrosis of the bone develops.
Therefore, the term “dead-jaw syndrome” is often found
in the literature. In some cases, as a result of the presence
of chronic odontogenic foci in the patients, infection of
pathological foci develops (hyperemia and edema of the
alveolar processes, soreness, fistulas with other clinical
signs of inflammation) [15-18]. In very sharp cases ORN of
the mandible is complicated by abscesses and phlegmons
of the soft tissues of the maxillofacial region and neck, as
well as sepsis, thrombophlebitis of facial veins and other
severe purulent-inflammatory processes.
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FIGURE 1. Radiograph shows destruction foci at the right mandible (arrows) in a 52-year-old gentleman with osteoradionecrosis.

A

B
FIGURE 2. Osteoradionecrosis on the right maxilla in a 64-year-old man after radiotherapy. Sequester is indicated by arrows (A: clinical view; B: coronal cone beam CT scan). Images of
Figure 2 are courtesy of Ievgen I. Fesenko, PhD, Assіs Prof; Kyiv, Ukraine.
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A

B
FIGURE 3. Sequestration (arrows) on the maxilla (A) and mandible (B) with osteoradionecrosis in patients of different age groups.

TREATMENT OF OSTEORADIONECROSIS
Treatment of osteoradionecrosis of the jaws in the early
stages of its detection can be conservative and consists
in prescribing, according to indications, anabolic
steroids (Retabolil; Gedeon Rihter, Budepest, Hungary)
in combination with calcium preparations. Retabolil
enhances protein synthesis in patients with asthenia,
cachexia, during radiation therapy, osteoporosis and
other pathologies. Under the influence of the active
substance, which is part of retabolil, the growth of
damaged bone tissue is accelerated [19-22].
Treatment of post-radiation osteomyelitis is always
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operative and consists of carrying out sequestrectomy
(with the removal of existing sequesters) or resection
of the involved bone tissue also using microvascular
free flaps [23-25]. But the flap surgeries have their own
rate of complications [26]. General (antibiotic therapy)
and local (antiseptic rinsing of the oral cavity) antiinflammatory treatment is performed. General treatment
of post-radiation lesions should always be combined
with therapeutic measures that are aimed at increasing
immunological resistance and normalizing the disturbed
functions of the body.
There may be difficulties in the treatment of such
patients. One of such difficulties in the treatment
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of osteonecrosis may be that it is often difficult to
determine radiography the difference between the
healthy and affected bone tissue which determines
the size of the sequestrectomy (necrectomy). Another
difficulty is that it can be difficult to differentiate
between post-ray bone necrosis and the recurrence
of a malignant bone tumor. To solve this problem,
the experience of the operating surgeon and carrying
out pathomorphological studies of the material to be
removed is necessary.
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Prevention of osteoradionecrosis of the jaws consists
in the sanitation of the oral cavity before radiotherapy,
hygiene of the oral cavity. The teeth should not be
extracted during radiotherapy and 2-3 months after
[27, 28]. It is necessary to reduce the indirect effect
of penetrating radiation by preliminary (preferably
before irradiation) a month course of general and local
remineralizing therapy in combination with a complex
of antioxidants. In such cases, the use of antioxidants in
tablets becomes necessary.
For remineralizing therapy, preparations containing
calcium, phosphate and other trace elements are used:
10% calcium gluconate solution, 5-10% solution of
acidified calcium phosphate, 3% remodent solution
(fluoride is not included in its composition), calcium
phosphate-containing gels, 5-10% calcium lactate
solution, 2.5-10% calcium glycerophosphate solution.
The role of antioxidants is performed by vitamins
and minerals contained in various products. The latter
activate the human enzyme system. The best antioxidant
products are natural products: blueberries, blackberries,
grapes, eggplants, beets, grapefruits, persimmons,
tomatoes, pumpkin, carrots, etc. Antioxidants must
also be taken in the form of medicinal multivitamin
preparations: vitrum antioxidant, vitrum-fort Q10,
quercetin, selenium-forte, lipin, trofosan, coenzyme
Q10, and others.
In the event that preventive measures before
irradiation were not carried out, then after radiotherapy
it is necessary to conduct the entire course of complex
treatment for 5-6 months, combining it with dental
interventions (sanitation of the oral cavity).
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