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Abstract
Granulomatous lesions of the orofacial region are a heterogeneous group of disorders characterized by a granulomatous 
reaction to a variety of stimuli. Infectious agents, foreign material, systemic inflammation and metabolic disorders can all be 
associated with granulomatous inflammation. In the orofacial region primary causes of granulomatosis include foreign body 
reaction, delayed hypersensitivity to topical agents and idiopathic orofacial granulomatosis. Secondary causes of granulomas 
include infectious agents, sarcoid, and Crohn disease. For this review, infectious causes of orofacial granulomatosis (OFG) 
including bacteria, parasites and fungi will not be discussed.
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Introduction

Sorting out the etiology and pathogenesis of granulomas in 
the orofacial region can be challenging as a wide range of 
disorders are associated with granulomatosis [1, 2]. Numer-
ous etiologies have been proposed including genetic, immu-
nologic, allergic, and infectious. Many cases of orofacial 
granulomatosis (OFG) are delayed type hypersensitivity, 
also termed type IV hypersensitivity reactions [1, 3, 4]. The 
granulomatous response represents a host defense mecha-
nism to contain infections or foreign antigens, which are not 
always identified [3]. Local immune and host response pro-
mote the accumulation of macrophages and monocytes [5, 
6]. The histologic appearance of the recruited cells, includ-
ing the multinucleated giant cells within the tissue is called 
granulomatous inflammation. Granulomas are comprised 
chiefly of histiocytes whose main function is phagocytosis of 
the offending organism and/or foreign material and antigen 
presentation [7, 8]. Dendritic cells and T lymphocytes, pre-
dominately CD4+, are also present in granulomatous inflam-
mation [5, 6]. Chemokines and cytokines are released, and 
these mediators recruit additional histiocytes [3, 5].

OFG may have both local and systemic etiologies (Fig. 1). 
Primary etiologies of orofacial granulomas include foreign 
material including amalgam, cosmetic fillers, and suture 
material [2]. Delayed hypersensitivity to flavoring agents 
and ingredients in oral hygiene products and dental restora-
tions have been associated with granulomas [1, 9]. In some 
patients the etiology is unknown, and the process is termed 
idiopathic orofacial granulomatosis.

Crohn disease (CD) and sarcoid are both systemic inflam-
matory diseases that can present as OFG [1–4, 10, 11]. Oro-
facial granulomas in children unlike in adults may presage 
the development of CD [12]. Granulomas may have an 
infectious etiology and appropriate work up including Peri-
odic acid Schiff (PAS), Gomori methenamine–silver nitrate 
(GMS), and Ziehl–Neelsen (AFB) should be obtained as a 
matter of routine [7, 8]. Furthermore, if an infectious etiol-
ogy is suspected and special stains are negative, culture and/
or molecular studies are available to identify the causative 
agent.

The histology of non-infectious orofacial granulomas is 
non-necrobiotic/non-necrotizing but otherwise nonspecific 
and therefore the pathologist can only provide guidance to 
the clinician [3, 7, 8, 13]. The diagnosis, especially when 
no foreign material or infectious agent is identified requires 
additional testing to both rule out etiologies and to rule in 
a suspected etiology. This review will focus on the clinical 
and histologic features of local and systemic causes of non-
infectious granulomas of orofacial soft tissue.
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Local Causes of Noninfectious Orofacial 
Granulomatosis

Idiopathic Orofacial Granulomatosis

The term OFG was introduced by Wiesenfeld et al. in 
1985 to describe a variety of clinical presentations that on 
biopsy show non-necrotizing granulomatous inflammation 
[14]. This term now encompasses Melkersson–Rosenthal 
syndrome and cheilitis granulomatosa of Miescher [3]. 
Melkersson–Rosenthal syndrome, first described in 1928 
reported a patient with orofacial swelling, fissured tongue 
and facial palsy [15]. In 1945 cheilitis granulomatosa was 
described as granulomatous inflammation confined to the 
lips [16, 17]. The literature sometimes refers to cheilitis 
granulomatosa as a monosymptomatic form of Melkers-
son–Rosenthal syndrome [17].

The precise etiologies of idiopathic OFG are poorly 
understood. No specific genetic predisposition has been 
attributed to idiopathic OFG. Allergy to dental materials, 
toothpastes, food additives, dairy products, eggs, wheat 
and chocolate have been reported as possible inciting 
agents in idiopathic OFG [1–4]. Benzoates and cinnamic 
aldehyde are frequently reported as common triggers. 
Some studies report that patients with idiopathic OFG 
have a greater prevalence of atopy, however other studies 
do not show a clear association of food or contact sensi-
tization [4]. Drug-related cheilitis has been reported, but 
often the temporal relationship of the offending medica-
tion and the onset of the lip swelling can occur months to 
years later. The diagnosis of idiopathic OFG is rendered 
when other known local and systemic causes of orofacial 
granulomas are ruled out.

The clinical presentation of idiopathic OFG is vari-
able and can involve all facial tissues. The lip is the most 

common site of involvement, affecting more than 90% of 
patients, characterized by painless swelling which may 
be asymmetrical and involve one or both lips [18]. The 
swelling can last for a few days or weeks in the initial 
presentation and on palpation the lips are soft and doughy. 
With recurrence, the swelling becomes firm, indurated, 
and persists. Fissuring of the lips, exfoliation, and angular 
cheilitis can develop. Peri-oral dermatitis may be present. 
Facial swelling of the nonlabial tissues can occur, includ-
ing the eyelids [18]. Granulomatous blepharitis is most 
likely a component of idiopathic OFG [19].

Neurologic manifestations of OFG (Melkers-
son–Rosenthal syndrome) involves the facial nerve and is 
typically unilateral. The exact prevalence of lower motor 
nerve facial palsy is unknown with a wide range reported 
in the literature of 8–30% [20]. The etiology of the facial 
nerve palsy is unknown. No documented biopsies of affected 
nerves have been reported although some authors propose 
inflammation or granuloma formation along the nerve path-
way as a possible cause [1]. Often the triad of facial palsy, 
fissured tongue and orofacial edema is not seen, especially 
at time of presentation. As the symptoms can vary widely, 
various medical specialties including dermatology, oral 
pathology, otolaryngology and neurology are often con-
sulted at different points in the disease [20, 21]. This can 
skew our understanding of idiopathic OFG as the lens in 
which the disease is viewed is colored by the clinician’s area 
of expertise.

Corresponding to the clinical findings, the histologic fea-
tures of OFG include edema of the superficial lamina propria 
with lymphatic and vascular ectasia (Fig. 2a). The overlying 
epithelium may show acanthosis but is uninvolved by the 
granulomatous inflammation. Transmigration of inflamma-
tory cells can be seen and occasionally interface mucositis 
may be observed. The granulomas are composed of a loose 
collection of epithelioid histiocytes and lymphocytes. Multi-
nucleated giant cells are not always evident. A mixed inflam-
matory cell infiltrate composed of plasma cells, lymphocytes 
and occasionally, eosinophils may be present adjacent to 
the granulomas unlike the typical “naked” granulomas asso-
ciated with sarcoidosis (see below) (Fig. 2b). Granulomas 
are often present near blood vessels and can extend into the 
surrounding muscle and salivary glands (Fig. 2c, d) [7, 13]. 
At times, the granulomas may be present only in the deeper 
connective tissue and therefore a superficial biopsy may not 
demonstrate the granulomatous inflammation. Despite the 
name OFG, granulomas are not always detected. Depending 
on the series, granuloma identification ranges from 43 to 
82% [13]. The presence of the intercellular edema coupled 
with the loose, noncompact nature of the granulomas may 
account for the absence of granulomas in some biopsies of 
OFG. As idiopathic OFG is a diagnosis of exclusion, appro-
priate stains to rule out an infectious origin is appropriate. 

Fig. 1  Local and systemic causes of non-infectious oral granulomas
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PAS, GMS, and AFB stains should be negative. Attempts 
to identify foreign material, including polarization should 
be utilized.

The diagnosis of non-necrotizing OFG requires appropri-
ate communication with the clinician to determine if there 
is an underlying cause. This is especially important when 
diagnosing OFG in a pediatric patient as early Crohn disease 
can present first with oral symptoms as highlighted below 
[22, 23]. However, despite appropriate clinical work-up for 
systemic causes and local causes, the inciting event is not 
often discovered.

Foreign Material

Non-necrotizing granulomas in the orofacial region can be 
caused by dental materials and cosmetic fillers. Amalgam 
is a common restorative material used in dentistry con-
taining silver, copper, tin, zinc, mercury, palladium and 
indium [24]. At times there is iatrogenic implantation of 
the amalgam into the soft tissue termed amalgam tattoo. 
Generally, little to no inflammatory reaction is present 
in association with the implanted granules. However, on 

occasion, granulomas composed of macrophages, lympho-
cytes and giant cells are evident (Fig. 3a). If the patient 
does not have a history of amalgam restorations, other 
considerations are graphite implantation (pencil-related 
trauma). Cosmetic intraoral tattoos are uncommon but can 
also be associated with granulomatous inflammation [25]. 
Usually the lower labial mucosa is the anatomic site for 
intraoral cosmetic tattoos.

Adverse reactions to injectable cosmetic fillers including 
granulomatous inflammation have been reported [26]. Both 
temporary fillers (collagens and hyaluronic acid) and long-
lasting fillers (poly-l-lactic acid, calcium hydroxyl apatite, 
silicone) can initiate a host response [26–28]. Granuloma-
tous inflammation is a late complication of cosmetic fill-
ers, developing months or even years after the injection [26, 
27]. Shahrai-Farahani et al. presented a series of 25 patients 
whom received extraoral injections of cosmetic fillers but 
presented with intraoral nodules of the lip, maxillary and 
mandibular vestibule or buccal mucosa. Two patient devel-
oped nodules in the nasolabial or chin area. In the 20 patients 
with known injection dates, the lesions developed as early as 
2 months and up to 36 months with a median of 6.5 months.

Fig. 2  Orofacial granulomatous 
in a lip biopsy. a Epithelial 
hyperplasia with inflamma-
tory cell exocytosis overlying 
edematous connective tissue. 
Loosely arranged granulomas 
with histiocytic multinucleated 
giant cell (arrow) is seen (mag-
nification × 100). b Granuloma 
composed of a mixture of 
inflammatory cells including 
eosinophils (arrow) extend-
ing into muscle (magnification 
× 200). c Granulomas are often 
present around dilated lympho-
vascular spaces (magnification 
× 100). d Granulomas can also 
extend into minor salivary 
glands. The granulomas in this 
image show a nodular collec-
tion of epithelioid histiocytes 
and giant cells surrounded by 
inflammation (magnification 
× 200)
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Some fillers have distinct histologic features allowing 
for a degree of confidence in identification of the offend-
ing material. Hyaluronic acid gel presents as deposits of 
basophilic amorphous material of variable shape and size 
surrounded by histiocytes and multinucleated giant cells 
(Fig. 3b) [27–29]. The presence of eosinophils and neu-
trophils have been reported associated with the foreign 
material.

Calcium hydroxyl apatite associated granulomas demon-
strate non-polarizable, uniformly sized, 20 to 40 µm, mauve, 
gray or tan spherules surrounded by epithelioid histiocytes, 
foreign body giant cells and lymphocytes (Fig. 3c) [26–29]. 
The foreign material can be seen within some of the for-
eign body giant cells. Unlike granulomatous inflammation 
of idiopathic OFG, the granulomas are diffuse, not form-
ing discrete granulomas. Extension into skeletal muscle and 
salivary glands can be seen, but the overlying epithelium is 
uninvolved.

Granulomas associated with poly-l-lactic acid have a dis-
tinct histology. Polarizable fusiform or ovoid foreign material 
similar to cholesterol clefts are identified (Fig. 3d). The parti-
cles are within and surrounded by multinucleated giant cells 

and associated with epithelioid histiocytes and a lymphocytic 
inflammation. Star-shaped spiculated structures termed Aster-
oid bodies are sometimes noted in the multinucleated giant 
cells [29]. Fibrosis can be present and inflammation can range 
from minimal to moderate.

Silicone is a permanent filler used for soft tissue augmenta-
tion. Silicone granulomas in early stages may show dispersed 
clear bubbly spaces of varying sizes that may be mistaken for 
lipoblasts [28–30]. However, this material is negative for S100 
immunohistochemical and positive for CD68 histiocyte mark-
ers, ruling out an adipocyte origin. The silicone is surrounded 
by giant cells, foamy macrophages, and at times eosinophils 
[30]. Similar to granulomas associated with poly-l-lactic acid, 
asteroid bodies have been identified.

Fig. 3  a Dental amalgam elicit-
ing a foreign body giant cell 
reaction. Granulomas composed 
of histiocytes, giant cells and 
lymphocytes are present incor-
porating the black pigmented 
material (magnification × 100). 
b Hyaluronic acid foreign body 
reaction. Pools of homogene-
ous basophilic material forming 
cyst-like structures lined by 
epithelioid histiocytes (mag-
nification × 200). c Calcium 
hydroxylapatite composed of 
uniformly sized spherules sur-
rounded by histiocytes and giant 
cells. An asteroid body is seen 
(arrow) (magnification × 200). 
d Poly-l-lactic acid granuloma 
composed of fusiform, choles-
terol cleft-like material within 
giant cells and surrounded by 
chronic inflammation. The 
material are refractile in polar-
ized light (inset) (magnification 
× 200)
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Systemic Causes of Noninfectious Orofacial 
Granulomatosis

Crohn Disease

Crohn Disease (CD) is a chronic idiopathic inflammatory 
disease that can involve any portion of the alimentary 
tract characterized by discontinuous skip lesions which 
can occur from the mouth to the anus. The exact etiology 
of CD is unknown but studies link alterations in gut micro-
biome, defects in intestinal epithelial barrier function and 
genetics [31]. The annual incidence of Crohn disease in 
North America ranges from 3 to 30 cases per 100,000 [32]. 
Differences in incidence and prevalence are seen based on 
geographic region, environment and ethnic groups. There 
is a bimodal age of onset with an average age of 30 years. 
The first peak is before the age of 30 and the second but 
smaller peak is around 50 years of age [30]. The Montreal 
classification of CD is based on the age at diagnosis (< 16, 
17–40, > 40); location: ileal, colonic, ileocolonic, isolated 
upper GI; and disease behavior: nonstricturing/nonpen-
etrating, stricturing, penetrating [33].

Oral involvement of CD has been reported in up to 80% 
of pediatric patients [34, 35]. In some studies more than 
30–60% of pediatric patient’s oral manifestations precede 
gastrointestinal involvement [34]. The clinical features 
include intermittent swelling of the lips, swelling and ery-
thema of the gingiva, and linear ulceration with hyperplas-
tic margins often in the vestibules (Fig. 4a, b). Haaramo 
et al. reported upper lip swelling was statistically more 
common in patients who had CD than in patients with 
idiopathic OFG (p = 0.0265) [36]. Cobblestoning of the 
buccal mucosa and mucosal tags are often present. Patient 
symptoms range from complaints of tenderness on palpa-
tion to chronic pain.

Some authors propose that OFG is a subtype of CD as 
the presentation, histology and clinical course is similar 
[12, 22, 23, 36–39]. A systematic review of the literature 
of 173 pediatric cases of OFG showed age of onset ranged 

from 2 to 18 years with a mean age of 11.1 years [23]. 
The male to female ratio was 2:1 and 93.3% of children 
had lip swelling as the primary clinical finding. Other oral 
manifestations included ulcers, gingival swelling, and cob-
blestoning. GI signs and symptoms including abdominal 
pain and/or diarrhea were present in 26% of cases at time 
of OFG diagnosis. CD was diagnosed in 40% of the chil-
dren at time of presentation or in the following months 
(range 3–36 months) [23]. Three children with OFG were 
diagnosed with tuberculosis, two with sarcoidosis and 19 
with allergy/atopy.

Haaramo et al. in a study of 29 patients with pediatric 
onset of OFG, 72% of the patients developed GI CD within 
a median of 3.1 years [40]. Another study of 21 children 
with CD with oral features compared to 39 children with CD 
who lacked oral manifestations showed differences in dis-
ease phenotype. A significantly higher percentage of patients 
with oral manifestations of CD on endoscopic examination 
had more extensive disease including involvement of the 
upper GI tract and perianal region [12].

Histologically the granulomas in oral CD is indistinguish-
able from OFG (see above description). The granulomas are 
composed of loosely arranged epithelioid histiocytes, giant 
cells, plasma cells and lymphocytes (Fig. 5a, b). Mast cells 
and eosinophils may be present. No polarizable material 
should be seen and special stains for organisms are negative.

Sarcoidosis

Sarcoidosis is a granulomatous inflammatory disease of 
unknown etiology that can have multisystem involvement 
[41]. The lung is most commonly affected, but extrapulmo-
nary disease is present in up to 50% of patients and non-
pulmonary sarcoidosis has been reported [42]. James et al. 
reviewed 1,686 patients with sarcoidosis and 8.3% had 
nonpulmonary sarcoidosis. This cohort had a significantly 
higher prevalence of skin, salivary gland, bone marrow, and 
otorhinolaryngic lesions than patients with pulmonary sar-
coidosis [43]. The soft tissues of the oral cavity are a rare 
site for sarcoidosis with an unknown prevalence and often 

Fig. 4  Crohn disease in a 
14-year-old White male. a The 
patient presented with lower lip 
swelling of a few weeks’ dura-
tion, angular cheilitis, and mild 
fissuring. b Intraoral presenta-
tion of oral Crohn disease with 
linear ulceration in the buccal 
vestibule with hyperplastic 
epithelial margins
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present as nodules, multiple or single (Fig. 6a). Sarcoidosis 
can also involve the jaw bones and salivary glands. Less 
than 75 cases of sarcoidosis presenting as OFG have been 
reported in the English language literature [42]. Bozuaziz 
et al. reported 12 cases of sarcoidosis in the oral cavity in 
which 58% of the cases were the initial presentation [44]. 
The tongue was the most common site of occurrence, fol-
lowed by lips. The lesions presented usually as solitary nod-
ules or ulcers, but one patient had multiple lesions.

Granulomas of sarcoidosis show a collection of epithe-
lioid histiocytes, along with multinucleated cells [7, 8]. Typ-
ically, sarcoidal granulomas lack the associated lymphocytic 
infiltrate seen in OFG and are often call “naked” granulomas 
(Fig. 6b). This however is not always the case and lympho-
cytes may be prominent (Fig. 6c). Other histologic but non-
diagnostic findings include the presence of asteroid bodies 
and concentric calcifications (Schaumann bodies) in the 
lesional multinucleated giant cells [7]. A mixed inflamma-
tion, including plasma cells and eosinophils are not usually 

identified. However, it must be stressed that there are histo-
logic overlaps of sarcoidal granulomas with granulomas of 
idiopathic OFG and CD. No definitive histologic markers 
exist and therefore the pathology may be suggestive of the 
disease but requires clinical and radiologic studies for dis-
ease confirmation [45, 46].

Conclusion

When confronted with non-infectious granulomatous inflam-
mation from the oral cavity, as pathologists it is important to 
relay information to the clinician to ensure appropriate test-
ing is performed to rule out various causes of OFG. Crohn 
disease should be considered if abnormalities in hemo-
globin, serum iron, transferrin or ferritin, Vitamin B12/folate 
are identified [1, 10, 11]. GI endoscopy to evaluate for bowel 
involvement may be considered. Abnormal erythrocyte sedi-
mentation rate or C-reactive protein studies can be seen in 

Fig. 5  a Low power magnifica-
tion of Crohn disease. There 
are numerous similarities to 
idiopathic orofacial granulo-
matosis including epithelial 
hyperplasia, stromal edema and 
loosely formed granulomas with 
mixed inflammation (magnifica-
tion × 40). b A typical granu-
loma from the lip in a patient 
diagnosed with Crohn disease. 
The granuloma is composed of 
epithelioid histiocytes, multinu-
cleated giant cells, plasma cells, 
lymphocytes, and occasionally 
eosinophils (arrow) (magnifica-
tion × 200)

Fig. 6  a Nodule on the tongue 
in a patient with a history of sar-
coidosis. b Sarcoidal granuloma 
in the tongue. Non-necrotizing 
well-formed granulomas com-
posed of epithelioid histiocytes 
and multinucleated giant cells 
with few admixed inflamma-
tory cells often termed “naked” 
granulomas (magnification 
× 100). c Although not always 
present, sarcoid granulomas 
can have lymphocytes along the 
periphery and within the granu-
loma (magnification × 200)
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CD, sarcoidosis and infectious diseases including tubercu-
losis [1, 11]. Elevated angiotensin-converting enzyme can 
be associated with sarcoidosis. Abnormal chest X-rays may 
indicate sarcoidosis or tuberculosis. Despite a negative AFB 
stain on the biopsy specimen, tuberculosis should be ruled 
out by tuberculin skin test or interferon γ release assays. 
Finally, if a local cause of OFG is a consideration, patch 
testing may identify the trigger.
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