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scientifiques de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Introduction

Orofacial granulomatosis (OFG) describes a disease entity with a wide range of clinical presentations. [START_REF] Wiesenfeld | Oro-Facial Granulomatosis -a Clinical and Pathological Analysis[END_REF] It was first characterized in 1985 as an idiopathic entity and a diagnosis of exclusion. [START_REF] Wiesenfeld | Oro-Facial Granulomatosis -a Clinical and Pathological Analysis[END_REF] Clinically, OFG presents as recurrent or persistent edema within the orofacial region.

Hypotheses are abundant as to the pathogenesis, which include genetic causes, allergic reactions to food or dental materials, infectious agents, and immunologic dysfunction. 2, [START_REF] Grave | Orofacial granulomatosis -A 20-year review[END_REF] OFG also accounts for two other disease processes in a spectrum of nonspecific granulomatous diseases characterized as local or systemic; Granulomatous cheilitis (GC) or Miescher cheilitis or cheilitis granulomatosis affecting only the lip and Melkersson-Rosenthal Syndrome (MRS) which occurs in conjunction with facial nerve palsy and fissured tongue. This case describes an unusual presentation of OFG treated with Azithromycin, an algorithm for diagnosis, as well as a literature review on the treatment options for a successful resolution.

Case Report

A 28-year-old Caucasian female presented to the oral and maxillofacial surgery clinic at the University of Utah School of Dentistry following a referral from her dermatologist with a chief complaint of an edematous upper lip. The dermatologist had prescribed antihistamines based upon a suspicion of an allergic reaction. This was unsuccessful, and further measures were taken to narrow down the allergy by elimination of new cosmetics and common irritants. This was likewise inconclusive, and the patient was placed on prednisone, 10 mg PO in a scaling prescription for 12 days with some minor relief.

Her chief complaint during the oral surgery visit consisted of lip swelling affecting the left maxillary and mandibular vermillion borders (Figure 1). The patient reported that symptoms were variable, with the edema and erythema increasing and decreasing for two months duration. Exposure to sunlight exacerbated the symptomatology. There was no history of bleeding, ulcerations, or changes in neurosensory function of the lip. Past medical history and surgical history were noncontributory. The patient took no medications and denied a history of drug or other systemic allergies. She also denied a social history of tobacco, alcohol, and recreation drug use. A family history and review of systems were unremarkable. The patient's work history revealed that she is employed as an agricultural assistant in a facility that manages bovine animals.

A complete head and neck exam was performed and indicated no acute or chronic lymphadenopathy, no pain upon palpation, and no neurosensory deficits. An intraoral examination included palpation along the buccal mucosal boundaries of the lip and gingiva. The edema was localized extra orally and within the boundaries of the lower lip with diffuse extension into the floor of mouth without elevation of the tongue or shifting of the uvula. The edema was soft to palpation, non-blanching, non-indurated and did not express exudate or transudate.

A series of laboratory panels were obtained for autoimmune predisposition and Immunoglobulin deficiencies. All were negative. Complete blood counts with differential and basic metabolic panels were also unremarkable.

Differential Diagnosis

A preliminary diagnosis of allergic angioedema was suggested, but with no elevation in serum IgE levels, and no response to antihistamines, allergic angioedema could safely be ruled out. The following disease entities were included in the differential diagnosis:

1. Tuberculosis: Tuberculosis of Mycobacterium bovis origin was suspected due to the patient's close proximity to cows. Oral lesions are uncommon with tuberculosis but when they do occur, they present as chronic ulcerations and swellings 4 . To aid in the diagnosis an acid-fast stain was conducted on the biopsy tissue originally obtained and the patient underwent a chest radiograph, both of which returned negative findings.

Ultimately, the patient tested negative upon hematologic evaluation via QuantiFERON-TB Gold interferon-gamma release assay, essentially ruling out tuberculosis.

2. Sarcoidosis, which is a multisystem granulomatous disease, is a consideration given the presentation of the patient. Current evidence suggests it is the result of improper processing of antigenic material which leads to the granulomatous inflammation. [START_REF] Esteves | Is there any association between Sarcoidosis and infectious agents?: A systematic review and meta-analysis[END_REF] Etiologic antigens include mycobacteria, Epstein-Barr virus, human herpesvirus 8, and environmental agents. [START_REF] Esteves | Is there any association between Sarcoidosis and infectious agents?: A systematic review and meta-analysis[END_REF] The most commonly affected systems are the lymphoid, pulmonary, ocular, and cutaneous systems, but any organ system may be affected. [START_REF] Takada | The clinical course and prognosis of patients with severe, moderate or mild sarcoidosis[END_REF] Oral lesions present as a submucosal mass or ulceration which are typically nodular rather than diffuse. 7,8 Evaluation involves testing for hematological c-reactive protein and serum angiotensin converting enzyme, both of which should be elevated as markers of inflammation. [START_REF] Allen | A Clinical Evaluation of Serum Angiotensin Converting Enzyme in Sarcoidosis[END_REF] This patient lacked an elevation in serum angiotensin converting enzyme and had a chest radiograph negative for hilar adenopathy and fibrosis.

3. Crohn's disease is a strong consideration when granulomatous inflammation of the oral cavity is identified. Oral lesions are particularly important, as they may precede the gastrointestinal lesions in as many as 30% to 60 % of cases that have both areas involved. [START_REF] Harty | A prospective study of the oral manifestations of Crohn's disease[END_REF][START_REF] Girlich | Orofacial granulomatosis as initial manifestation of Crohn's disease: A report of two cases[END_REF][START_REF] Plauth | Oral manifestations of Crohn's disease: An analysis of 79 cases[END_REF] Testing should be done to detect anemia, a decrease in B12, and an increase in c-reactive protein. [START_REF] Lichtenstein | ACG Clinical Guideline: Management of Crohn's Disease in Adults[END_REF] Although a detailed history of gastrointestinal symptoms is indicated as lab testing is not sufficient for diagnosis, consideration of the whole gastrointestinal system is warranted. [START_REF] Lichtenstein | ACG Clinical Guideline: Management of Crohn's Disease in Adults[END_REF] While oral granulomatous inflammation can be an initial manifestation of Crohn's disease genetic studies have shown that NOD2 which is a risk variant for Crohn's disease has no association with OFG alone or in combination with Crohn's. 11,14,15 Thus, these are likely two distinct entities, though frequent follow up is recommended to ensure a possible underlying Crohn's is not ignored in cases diagnosed as OFG. In this case, computed tomography (CT) of the abdomen was unremarkable, no gastroenterological changes were noted and Crohn's disease was thus ruled out. 11,14, [START_REF] Mentzer | Genetic Association Analysis Reveals Differences in the Contribution of NOD2 Variants to the Clinical Phenotypes of Orofacial Granulomatosis[END_REF] 4. Melkersson-Rosenthall syndrome (MRS) is described as a triad of granulomatous inflammation within the oral tissues, partial facial nerve paralysis, and fissured tongue. [START_REF]Case of recurrent facial paralysis with angioneuotic edema[END_REF] There are monosymptomatic and oligosymptomatic forms, however there is still controversy regarding the precise nature of this disease and its relation to other granulomatous inflammatory conditions. 16, [START_REF] Rogers | Melkersson-Rosenthal syndrome and orofacial granulomatosis[END_REF] It is evident that the granulomatous inflammation pattern, when present, matches that of orofacial granulomatosis. [START_REF] Greene | Melkersson-Rosenthal syndrome: a review of 36 patients[END_REF] Ultimately, it is the belief of the authors that in the absence of all symptoms of the triad, MRS can be excluded as the diagnosis.

5. Orofacial granulomatosis (OFG) describes a wide range of clinical presentations with histological nonspecific granulomatous inflammation of the orofacial region. 1-3 It is considered a diagnosis of exclusion. The current etiology is suspected to be a delayed hypersensitivity response to an unrecognized antigen [START_REF] Tilakaratne | Orofacial granulomatosis: Review on aetiology and pathogenesis[END_REF] . Granulomatous cheilitis (GC) represents the same chronic granulomatous inflammation process that only affects the labial tissues. [START_REF] Grave | Orofacial granulomatosis -A 20-year review[END_REF] GC is sometimes described in relation to granulomatous inflammation as a manifestation of Crohn's disease, though its use in this context is inconsistent. [START_REF] Lazzerini | Association between orofacial granulomatosis and Crohn's disease in children: Systematic review[END_REF] OFG is typically multimodal, will have variably elevated IgG, serum angiotensin converting enzyme, and c-reactive protein. 

Histology

A punch biopsy was first obtained by the dermatologist and returned a diagnosis of granulomatous inflammation characterized by small tuberculoid granulomas with peripheral lymphocytes. The biopsy slides from the original dermatology office were requested so that an oral and maxillofacial pathologist was able to evaluate the histology further. Histopathologic findings are depicted in Figures 2A, 2B and2C. Figure 2A depicts a low-power view and emphasizes the architecture of the disease. The hematoxylin and eosin-stained view characterizes scattered aggregates of non-caseating granulomatous inflammation which in turn consisted of lymphocytes, epithelioid histiocytes and multinucleated giant cells. Figure 2B is a high-power view that identifies granulomas that appear to cluster around scattered vessels.

Figure 2C is a high-power view that identifies the histologic criterion characteristic of a noncaseating granulomatous inflammation consistent with orofacial granulomatosis.

When combined with serology and hematology results, the final definitive diagnosis was orofacial granulomatosis with involvement at multiple orofacial sites.

Treatment Strategies:

Given the final definitive diagnosis and the history of unsuccessful management with antihistamines and prednisone, the patient was given a series of intralesional corticosteroids and placed on an elimination diet. At a 2-week follow-up, the size of the lip lesion appeared to decrease and the patient reported being much more comfortable. She was subsequently referred to the Rheumatology clinic for further laboratory panels to rule out concurrent autoimmune phenomena. All panels returned negative findings for autoimmune disease.

Within the next month she began experiencing worsening symptoms and was placed on 400 mg of hydroxychloroquine once daily and a scaling prescription of prednisone starting at 30 mg once daily for a week for a period of 8 weeks without resolution of symptomatology. The patient was then placed on methotrexate, 10 mg once a week for 2 weeks then increase to 50 mg once a week for 2 weeks and then continue 20 mg once a week. The patient discontinued this regimen due to risk of hair loss. The adalimumab therapy was discussed but the patient refused treatment. Further alternative drug therapies described the use of azithromycin as a successful therapy for OFG. [START_REF] Yadav | Orofacial granulomatosis responding to weekly azithromycin pulse therapy[END_REF] The patient was prescribed 500 mg of azithromycin, PO, three times per week and showed a significant improvement in two months with total resolution after 5 months of therapy. Azithromycin was discontinued and the patient reported no relapses on recall monthly for 1 year. The patient continues to be seen by the Rheumatology service and Oral Surgery service at the University of Utah for monitoring of exacerbation of her condition.

She has been on a regimen of azithromycin without complaints of recurring symptomatology.

Discussion

Orofacial granulomatosis (OFG) is a nonspecific granulomatous inflammation presenting as facial or lip swelling, cheilitis, ulcerations, gingival enlargement, mucosal tags and in some cases concurrent lymphadenopathy. The case presented is illustrative of the diagnosis and a successful treatment protocol using azithromycin dosing over a period of 3-6 months. Given the initial presentation, it is common to screen for allergic angioedema and attempt elimination of common allergens. Obvious infection should be ruled out as well. A biopsy and culture should be considered once these primary considerations have been eliminated. The result of granulomatous inflammation in the oral cavity should be approached by assessing the patient for a number of systemic illnesses and syndromes. Tuberculosis, sarcoidosis, and Crohn's disease must be ruled out after identification of the granulomatous inflammation. The diagnostic process may require blood tests, radiology, and endoscopy as suggested above. The authors of this case report propose a standardized protocol depicted in Figure 3 in which tuberculosis is ruled out via acid-fast stain at biopsy and culture, Crohn's and sarcoidosis are eliminated via workup, and then OFG, GC, or MRS are diagnosed based on presentation. The diagnostic process for this disease, as well as the treatment options, however, remain challenging with multiple reoccurrences. There is no randomized-control-trial-based treatment for orofacial granulomatosis. What currently guides treatment is often off label uses of medications which have been successful in other granulomatous diseases or which have had reported success in case studies. This can lead to confusion regarding treatment options which requires a significant literature search to appreciate fully. Medical management strategies include nonsteroidal (NSAID) therapy to offset inflammatory cascades, broad spectrum antimicrobials, antituberculous drug therapies, antimalarials, TNF-alpha derivatives, sulfonamides and corticosteroid drug therapies with tapering regimens either by injections or systemic administration [START_REF] Rangdhol | Idiopathic orofacial granulomatosis: A diagnostic and treatment challenge[END_REF][START_REF] Giovanetti | Skewed T-cell receptor variable beta repertoire and massive t-cell activation in idiopathic orofacial granulomatosis[END_REF] . Intralesional injections of the steroid triamcinolone acetonide at 40mg/mL appears most efficacious with less repetitive dosing over several months [START_REF] Rangdhol | Idiopathic orofacial granulomatosis: A diagnostic and treatment challenge[END_REF] . Table 1 depicts the most up to date studies on therapies that were equivocal in many cases and successful in other cases.

Although the above data suggests overall benefit with these therapies other studies by [START_REF] Giovanetti | Skewed T-cell receptor variable beta repertoire and massive t-cell activation in idiopathic orofacial granulomatosis[END_REF] . Increased levels of chemokines (RANTES⁄MIP-1a) and chemokines receptors (CCR5, CXCR3) that are linked with Th1-mediated immune response provide further evidence to the Th1 nature of the immune response in OFG In contrary to the hypothesis that the main allergen acts at the level of oral mucosa, instead a random influx of T cells at the site of inflammation was suggested. The profound dysregulation of the peripheral T-cell compartment suggests that OFG should be regarded as a systemic disorder with localized manifestations 20, [START_REF] Giovanetti | Skewed T-cell receptor variable beta repertoire and massive t-cell activation in idiopathic orofacial granulomatosis[END_REF] .

A 2018 systematic review by Wehl and Rauchenzauner described the breadth of case-reported treatments in the literature. Antibiotics, corticosteroids, anti-TNFalpha modulators, and even dental treatment have been trialed, with no clear successful outlier [START_REF] Wehl | A systematic review of the literature of the three related disease entities Cheilitis granulomatosis, orofacial granulomatosis and Melkersson-rosenthal syndrome[END_REF] . As such, therapeutic interventions are drawn mainly from small cases series and personal opinion. Although the studies presented above show successful outcomes in patients, debate remains with a need for larger sample size populations and prospective clinical trials to better measure predictors for treatment success in patients diagnosed with OFG.

Conclusion

The diagnosis and subsequent therapeutic management of orofacial granulomatosis is frustrating for both provider and patient. Given the unidentified singular etiology, therapy is expected to need to be trialed before success is found. Patients should be made aware of these difficulties and prepared for a long duration of treatment. Future studies should endeavor to coalesce additional data points until statistically determinate data can be generated. This patient found success with azithromycin pulse therapy, but it is evident that further statistical testing is needed to identify a singular treatment for OFG. 

  Giovanetti et al and Rangdhol et al. suggest inflammatory/ immunological responses as causative factors with pronounced levels of interferons (IFN-c) expression in oral lesions of OFG together with increased levels of IL-12 in most cases suggesting a predominant Th1 response 20,

2,3

  

Table # 1:Case-Reported Treatments for Orofacial Granulomatosis

 # 

	Patient presents with				
		orofacial swelling				
		Peitsch et al., 2007 Yadav et al., 2015	4 patients with OFG		
		Marcoval et al, 2012 Atkin et al., 2018				
	Medication	Literature with Jahnke et al., 2017 Solmani et al., 2019	Number of Patients and	Full Resolution Reported
	Allergic angioedema Reported Medication Allergic angioedema Disease Badshah et al., 2017 Bruett et al., 2020		and Sustained?
	indicated	ruled out			Yes	Partial No
	Azithromycin Methotrexate Tacrolimus) (unspecified type or Antibiotics Lenalidomide Topical Corticosteroids	Biopsy performed Ishiguro et al., 2008 Yadav et al., 2015 Marcoval et al, 2012 Bruett et al., 2020 2006 Atkin et al., 2018 Atkin et al., 2018 1 patient with GC Tonkovic-Capin et al., 1 patient with MRS 2012 11 patients with OFG Leicht et al., 1989 7 patients with OFG Ruiz Villaverde et al., Gaya et al., 2006 4 patients with OFG Solmani et al., 2019 1 patient with GC Barry et al., 2005 2 patients with GC	6 2 0 0	1 2 1 0	3 5 0 6
	Mycobacterium acid-fast stain is positive Dapsone Thomas et al., 2003 Granulomatous etiology Tonkovic-Capin et al., 2 patients with OFG Clobetasol in orobase van der Waal et al., 2 patients with GC Omalizumab Nettis et al., 2018 1 patient with GC 2002 1 patient with MRS 2 patients with GC Non-Granulomatous 0 3 0 etiology 2006 Peitsch et al., 2007 Thalidomide Thomas et al., 2003 1 patient with GC 1 Other Therapies	0 0 0 0	0 4 1 0
	Tranilast or Ketotifen Clofazimine	Marcoval et al., 2012 Chiba et al., 1989 Podmore and Burrows, Neuhofer et al., 1984	2 patients with GC 13 patients with MRS 12 patients with GC	2 15	0 4	0 15
	Treatment for tuberculosis Kano et al., 1992 Evaluate for Crohn's Disease Miralles et al., 1995 van der Waal., 2002 Marcoval et al, 2012 Fdez-Freire et al., 2005 Marcoval et al, 2012 Peitsch et al., 2007 Thomas et al., 2003 Peitsch et al., 2007 Coskun et al., 2004 5 patients with GC Treat disease based on existing protocols 10 4 1986 7 patients with GC or Hydroxychloroquine Metronidazole Allen et al., 1990 2 patients with GC 1 1 Sussman et al., 1992 MRS (unspecified) 15 patients with OFG 2002 2002 1 patient with MRS 1 patient with MRS van der Waal et al, 4 patients with OFG van der Waal et al., 4 patients with OFG	7 5
	Corticosteroids	Crohn's identified Yadav et al., 2015 Barry et al., 2005 Tambe et al., 2018 Marcoval et al, 2012	Crohn's excluded		
	Minocycline Dexamethasone Roxithromycin Triamcinolone injections Fumaric Acid Esters	Treatment for Crohn's Fornasa et al., 1992 Barry at al., 2005 van der Waal et al., 2002 Ruiz Villaverde et al., 2012 Yadav et al., 2015 Thomas et al., 2003 Solmani et al., 2019 Ishiguro et al., 2008 Ishiguro et al., 2008 Eisenbud et al., 1971 Perez-Calderon et al., Breuer et al., 2005	Evaluate for 8 patients with GC 1 patient with MRS 1 patient with OFG Sarcoidosis 3 patients with GC 15 patients with OFG 16 patients with GC 1 patient with GC	0 0 2 9 0	1 2 0 13 0	7 0 1 11 1
		Inui et al., 2008 1971	2 patients with MRS		
	Exclusion Diet	Ruiz Villaverde et al., Allen et al., 1990 Campbell et al., 2011	Systematic Review		25% of patients
		Sarcoidosis identified Kano et al., 1992 2012 (systematic review)	Sarcoidosis excluded required no additional
		Sakuntabhai et al.,			therapy, 75% saw a
	Treatment for Sarcoidosis 2 patients with GC Patient diagnosed with orofacial granulomatosis or ganulomatous cheilitis benefit. 3 0 6 patients with GC 0 6 1 patient with MRS 1 patient with OFG Matsudate et al., 2019 1 patient with OFG 1993 Immune Modulating Drugs Adalimumab alone or with steroid therapy Ruiz Villaverde et al., 2012 Stein et al., 2014 Tonkovic-Capin et al., Solmani et al., 2019 Gaya et al., 2006 Dental Crowns Marcoval et al., 2015 Miralles et al., 1995 van der Waal et al., Dental Treatment Kenichiro et al., 2014 2002 Coskun et al., 2004 Removal of Indium from 1 0	1 0 0
	Adalimumab and Infliximab Low-level laser therapy Jacome-Santos et al., Gaya et al., 2006 Kakimoto et al., 2007 Ruiz Villaverde et al., Marcoval et al, 2012 2019 2006	Patient is experiencing facial nerve palsy and fissured tongue 1 patient with OFG 1 patient with MRS 2 0 1 patient with OFG 1 0	0 0
	Infliximab	Barry et al., 2005 2012 Rangdhol et al., 2014	1 patient with GC		3	1	1
					Melkkersson-
					Rosenthal Syndrome
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