Pro |Journal of Innovation in 2 1 2024
|ndex Educational and Social Research 2992-894X | http://journals.proindex.uz

Boymuradov Sh. A., Kurbanov Y. H., Yusupov Sh. Sh., Azadov M. Sh., Asrorova K. S.
Tashkent Medical Academy, Tashkent, Uzbekistan

COVID-19 is currently causing a global pandemic. With the increasing number of patients, there
has been a slight rise in the incidence of various complications. Specifically, infectious and
inflammatory diseases of the face and jaw are observed in COVID-19 patients during the early
infectious stages of the disease as well as in the later stages. Previous literature has mentioned cases
where changes in the oral cavity, such as ulcers, rashes, and inflammation of salivary glands, were
identified as signs or complications of COVID-19. The conditions discussed in this article represent
a serious complication of COVID-19, markedly different from the typical course of osteomyelitis,
wherein patients experience a predominance of long-term, chronic-progressive, atrophic processes.
The treatment proved somewhat ineffective due to local chronic inflammation and metabolic,
microcirculatory, immune, and coagulation disorders in patients.

The course of the new SARS-CoV-2 (COVID-19) is unpredictable and is still under investigation.
Although the majority of complications are expected to impact the respiratory system, there have
been reports in the literature regarding the adverse effects of the infection on bone and joint tissue.
Several complications have been observed in the maxillofacial area in individuals who suffer from
the infection, including osteonecrosis and osteomyelitis of the jaw. These complications have been
the subject of various hypotheses. They may result either from the disease's pathogenetic
mechanism or from a response to the therapeutic modalities used to treat the underlying disease,
including the overuse of specific medications such as glucocorticoids, antirheumatics, interleukin-6
inhibitors, and antibiotics. This article presents a case of osteonecrosis of the maxilla following a
severe COVID-19 infection.

Many questions regarding the consequences of a COVID-19 infection remain unanswered. Despite
the virus falling into the category of respiratory viruses, it can adversely affect multiple tissues and
organs. Adverse effects on the pulmonary system include the development of severe acute
respiratory syndrome and pneumonia. The severe course of the infection can often lead to
complications in other organs, such as heart damage, renal failure, and gastrointestinal disorders [1].
SARS-CoV-2 infection is known to affect the vascular system and the coagulation properties of the
blood, damaging vessel walls and causing blood clots to form in both large and microscopic blood
vessels [2,3]. Very little is known about complications in the facial area, including osteonecrosis of
the maxilla, which can result from impaired microcirculation in this region.

The diagnosis of osteonecrosis of the jaw (ONJ) is primarily clinical. Maxillofacial surgeons
commonly use imaging modalities such as CT or MRI for jaw assessment before performing
orofacial procedures. Imaging may play a role in determining the extent of the disease, diagnosing
early stages of osteonecrosis, and excluding other diseases of the jaws. The CT and MR imaging
appearance of ONJ is variable and nonspecific. The CT imaging appearance of bone alterations can
include predominantly lytic or sclerotic lesions, periosteal reactions, and pathologic fractures.
Persistent alveolar sockets after recent tooth extraction are a common finding in patients with ONJ.

Osteonecrosis of the maxilla is a rare condition. In most cases, it can occur after a traumatic fracture
or surgical osteotomy. Other potential causes may include infection, tumors, or radiation.
Bisphosphonate osteonecrosis has been reported as a complication in patients who underwent
treatment for certain types of bone cancer.
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In general, osteonecrosis of the maxilla can occur in cases of vascular compromise. In the course of
COVID-19 disease, microcirculation is disrupted; the resulting coagulopathies and microthrombi
formation can lead to local ischemia, which is likely to be the cause of osteonecrosis of the jaw. One
theory related to the origin of osteonecrosis involves systematic inflammation and the production of
large amounts of cytokines—interleukin-1 (IL-1b), gamma interferon (IFN-b), alpha tumor necrosis
factor (TNF-a). These cytokines can induce a hypercoagulability state, vasculitis, and thrombosis,
while helper and killer T-cells may induce B-cell migration, increased degradation processes, and
bone necrosis. Elevated levels of inflammatory cytokines can also reduce the proliferation and
differentiation of osteoblasts.

The olfactory and gustatory dysfunction related to COVID-19 has been described as a potential
surrogate marker for SARS-CoV-2 infection, sometimes manifesting as a singular symptom of the
disease. Additionally, a few isolated cases or short series have reported oral manifestations of
COVID-19, such as oral ulcers, petechiae, and reddish spots, primarily on the palate. Desquamative
gingivitis and blisters on the lower lip and cheek mucosa have also been observed. Authors have
emphasized that these oral lesions hold a distinctive character for early diagnosis and management
of the disease. For instance, Soares et al. (2020) found aphthous lesions and multiple reddened
macules on the tongue, palate, and cheek mucosa during oral examinations, which healed within
three weeks. According to Bianca et al., severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) can infect and multiply in the oral mucosa, resulting in painful oral ulcers. They reported
eight cases of COVID-19 infection with necrotic oral ulcers and aphthous ulcers that developed
early after dysgeusia occurred, affecting the tongue, lips, palate, and oropharynx. SARS-CoV-2
infects and multiplies in oral keratinocytes and fibroblasts, causing oral ulcers and superficial
necrosis. The virus primarily infects oral cells using ACE2 receptors, leading to COVID-19-
associated oral manifestations. SARS-CoV-2 binds to the angiotensin-converting enzyme receptor 2
(ACE2), expressed by ACE2 receptors on the oral mucosa and salivary glands, as well as in the
gum and periodontal tissues.

The development of osteonecrosis can also be induced by certain drugs. Medication-related
osteonecrosis of the jaw (MRO)J) is described in the literature concerning the administration of
some drugs used in the treatment and rehabilitation of COVID-19. These drugs include certain
antirheumatic drugs, monoclonal antibodies (interleukin-6 inhibitors), and corticosteroids.
Jawbones are more sensitive to drugs than other bones due to higher vascularization and
metabolism in the maxillofacial area, especially in alveolar growth and periodontium, and constant
mechanical impact. The adverse effects of the administered drugs occur due to angiogenesis
inhibition and weakened innate or acquired immunity, which is accompanied by the existing effects
of the infectious process.

The adverse effects of glucocorticoids on skeletal bones are primarily attributed to their direct
impact on osteoblasts and osteoclasts. Glucocorticoids increase the apoptosis of osteoblasts while
prolonging the lifespan of osteoclasts. This process is associated with increased osteocyte apoptosis,
a decrease in vascular endothelial growth factor, impaired skeletal angiogenesis, changes in bone
interstitial fluid, and alterations in bone strength. Furthermore, high doses of corticosteroids
contribute to elevated levels of Willebrand factor in plasma. Willebrand factor is produced and
stored in endothelial cells, so an increase in its concentration can result in endothelial cell damage.
Glucocorticoid-induced vascular injuries promote platelet adhesion and aggregation, ultimately
leading to thrombosis and avascular necrosis.

There have been reports about the relationship between interleukin-6 inhibitors such as Tocilizumab
and Denosumab and medication-related osteonecrosis of the jaw (MROJ), but the exact mechanism
of action is not yet well understood.

It is observed that minor injuries, especially tooth extraction, in patients treated with such
medications (glucocorticoids or interleukin-6 inhibitors) may contribute to the development of
osteonecrosis. Additionally, patients with periodontitis are at a higher risk of developing
osteonecrosis.
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There is no universally accepted gold standard for the treatment of osteonecrosis of the jaw (ONJ).
In some cases, patients are treated with a conservative approach, which includes chlorhexidine
mouthwash, long-term antibiotic treatment, periodic minor debridement of sequesters, and wound
irrigation to control pain, infection, and the progression of exposed bone. However, conservative
treatment tends to have a low success rate.

More aggressive methods, such as complete resection of the affected bone and primary wound
closure, have shown a higher success rate.

Summary.

The global COVID-19 pandemic has led to an increase in complications, including infectious and
inflammatory diseases affecting the face and jaw. This article explores severe complications,
notably osteonecrosis of the maxilla, differing from typical osteomyelitis. COVID-19's impact on
various tissues, and organs, and complications like heart damage and renal failure are highlighted.
The article discusses adverse effects on the vascular system, coagulation properties, and bone/joint
tissues, presenting a case of osteonecrosis post-severe COVID-19 infection.

Microcirculation disruption and coagulopathies may cause osteonecrosis, linked to systemic
inflammation and cytokine production. COVID-19-related oral manifestations, such as ulcers and
gustatory dysfunction, are explored. Drug-induced osteonecrosis, particularly related to COVID-19
treatment, is discussed, with glucocorticoids' adverse effects on skeletal bones emphasized. Reports
on interleukin-6 inhibitors and their relation to medication-related osteonecrosis are mentioned.

The article notes the absence of a standard ONJ treatment. Conservative approaches, including
mouthwash and antibiotics, are used, but more aggressive methods, like bone resection, show
higher success rates. The text underscores the need for further research to address unanswered
questions surrounding COVID-19 complications and their management.
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