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CASE REPORT
A 65-year-old female presented with an asymptomatic intraoral 
swelling for four months. The patient was a known case of RA 
on treatment with methotrexate for the same and was in clinical 
remission. The patient reported no other systemic diseases in her 
medical history. The margins of the swelling were well demarcated, 
and there was no associated neurological deficit and no palpable 
neck nodes. Ultrasound scan showed a well-defined solid lesion in 
the subcutaneous plane of the right buccinator space with minimal 
internal vascularity.

The nodule was totally excised under the clinical diagnosis of either 
a fibroma or a salivary gland lesion. During the surgical procedure, 
the specimen presented well-defined borders, with no attachment 
to any of the surrounding structures and a complete excision was 
performed. After excision, the specimen was sent to the pathology 
laboratory for microscopic examination. The specimen was nodular, 
with a smooth surface and firm consistency

On histopathologic examination, fibro-adipose tissue was seen with 
histiocytic aggregates around amorphous central fibrinous material 
at multiple foci [Table/Fig-1,2]. The central necrobiotic areas were 
palisaded by histiocytes [Table/Fig-3,4]. The surrounding zone of 
tissue showed perivascular infiltrates of lymphocytes, plasma cells 
with histiocytes and multinucleate giant cells forming granulomas 
[Table/Fig-5]. There was no evidence of vasculitis or mucin 
deposition. The Alcian blue stain was negative in the necrobiotic 
areas [Table/Fig-6]. Acid-fast stain and stains for fungal elements 
were negative. The histological diagnoses considered were 
rheumatoid nodule, an infectious process and sarcoidosis. In 
the absence of supportive clinical features of sarcoidosis and 
organisms and in the clinical backdrop of RA, a final diagnosis of 
rheumatoid nodule was established. The patient had an uneventful 
postoperative recovery. She had no other subcutaneous nodules. 
There was no evidence of recurrence in the 10 months following 
the surgery in this case.
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ABSTRACT
Rheumatoid Arthritis (RA) is a multisystem autoimmune condition characterised by destructive synovitis and varied extra-articular 
involvement. Rheumatoid nodules are the most common extra-articular manifestations of RA. They develop most commonly in 
the subcutaneous tissue at the elbow and in the finger joints and may occasionally affect internal organs elsewhere in the body. A 
65-year-old woman with seropositive RA on treatment with methotrexate presented with an enlarging mass in the buccal cavity. 
Ultrasonography revealed a well-defined solid lesion in the subcutaneous plane of the right buccinator space. A clinical diagnosis 
of a benign salivary gland tumour was made and the patient underwent excision of the nodule and histopathological examination 
showed central areas of necrobiosis surrounded by palisades of histiocytes consistent with a rheumatoid nodule. The diagnosis 
of rheumatoid nodules in typical locations can be made easily clinically, supported by classic histopathology. In many cases, 
particularly in unusual locations, the diagnosis can be challenging, requiring extensive examination of the lesion. Although a rare 
manifestation, clinicians should consider the possibility of a rheumatoid nodule as a possible differential diagnosis of buccal 
masses in patients with a history of RA or connective tissue disease. Through this case report, we review the pathogenesis, 
histopathological features, as well as diagnosis and differential diagnosis of rheumatoid nodules while discussing the challenges in 
distinguishing them from their mimics. A high degree of suspicion will avoid unwarranted surgical intervention.

[Table/Fig-1]:	 Scanner view showing fibro-adipose tissue showing large areas of 
necrobiosis with eosinophilic material composed of fibrin {Haematoxylin and Eosin 
(H&E) stain, 4x}.

[Table/Fig-2]:	 Scanner view showing central areas of fibrinoid necrosis surround-
ed by palisading macrophages and lymphocytes (H&E stain, 4x).

DISCUSSION
The RA is an autoimmune disease characterised by destructive 
synovitis and heterogeneous extra-articular manifestations 
[1]. Rheumatoid nodules are the most common extra-articular 
manifestations of RA, seen in 20-30% of seropositive individuals [2]. 
Rheumatoid nodules most commonly occur in pressure areas, such 
as elbows and finger joints in the subcutaneous plane, but may 
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2014 [6]. The diagnosis of typical rheumatoid nodules in usual 
locations can be readily made by clinical examination. In many cases, 
however, when seen in atypical locations, the clinical diagnosis can 
be challenging, requiring extensive examination of the lesion with 
histological examination and immunohistochemical markers [7]. 
The elbow is the most common site for the rheumatoid nodule and 
80% of patients with these nodules have at least one nodule at this 
site. Other commonly affected sites include feet, Achilles tendons, 
knees, buttocks, knuckles, scalp and bridge of the nose. Unusual 
locations include choroid, eyelid, vocal cord, lung, aorta, heart 
valves, myocardium, epicardium, pericardium, pharynx, spinal cord, 
dura mater, subdural and extradural spaces, peripheral nerves, 
tendon sheaths, penis, vulva, breast and joints [8,9].

Rheumatoid nodules in the oral cavity are exceedingly rare and 
are reported infrequently. Only four cases have been reported in 
the literature [10-13]. Lesions in these sites may lead to significant 
diagnostic dilemmas in patients with clinical suspicion of malignancy 
[14]. Although there are no clinical clues that would lead to the 
preoperative diagnosis of rheumatoid nodules in an unusual location, 
the index of suspicion should be high in patients with RA with extra-
articular swellings. Overt joint symptoms may not necessarily be 
seen in patients with these lesions [15].

The most widely accepted hypothesis for the pathogenesis of 
rheumatoid nodules is that they are mediated by immune complexes. 
Fibrin deposits are secondary to complement activation due to 
aggregation of IgM-RF complexes on the endothelial surface of the cell 
after vascular injury, causing an immune complex formation [16]. Injury to 
the endothelial cells may result in deposition of IgM immune complexes 
on the vessel walls, which activate macrophages. Proinflammatory 
cytokines secreted by macrophages, such as Interleukin-1β (IL-1β) and 
tumour necrosis factor-α, are hypothesised to play a pivotal role in the 
induction of these nodules [17]. Secreted cytokines, mediators, growth 
factors, proteases, and collagenases all culminate in inflammation, 
angiogenesis, necrobiosis, and granuloma formation [18]. 

Occasional case reports exist, describing aspiration cytology of 
a rheumatoid nodule, where smears demonstrated fragments of 
amorphous necrotic debris surrounded by spindle cells, foamy 
macrophages, histiocytes, plasma cells, and occasional giant 
cells [14].

Rheumatoid nodules have a highly characteristic microscopic 
appearance and represent a granulomatous immune response 
[19]. On microscopy, a rheumatoid nodule shows a homogenous 
central eosinophilic area of necrobiosis in the subcutis or dermis 
surrounded by a well-developed palisade of elongated histiocytes, 
with occasional lymphocytes, neutrophils, mast cells, and foreign 
body giant cells [20]. The necrobiotic area shows eosinophilic 
degenerated collagen, and elastic fibres admixed with fibrinoid 
material and cellular debris and in some cases, Hale’s colloidal iron 
stain may be positive within the necrobiotic areas [21]. Older lesions 
may show cystic degeneration of the necrotic component. The outer 
zone of chronic inflammatory cells may show numerous plasma cells 
[22]. Eosinophils may be present and occasionally, fibrinoid necrosis 
of the blood vessels associated with nuclear fragments or sparse 
neutrophils may be seen in the areas of necrobiosis. Nodules that 
are superficial may rarely perforate the epidermis [20]. 

The mononuclear cells surrounding the necrobiotic areas stain 
strongly positive for ferritin and the macrophages in the nodule 
show a characteristic lack of cytoplasmic antiprotease with a strong 
expression of ferritin [23]. Immunohistochemical studies have also 
shown that the palisading cells surrounding the necrobiotic centre 
are HLA-DR-positive histiocytes and the associated plasma cells 
show predominantly IgG positivity [24].

Many histopathologic features of RN overlap with those of other 
granulomatous lesions, including infectious necrotising granulomas and 
correlation with clinical context, serologic and microbiologic studies, 
as well as careful evaluation of special stains, is crucial in making the 

[Table/Fig-3]:	 Necrobiosis, with fibrin deposition and palisading epithelioid 
histiocytes (H&E stain, 10x).

[Table/Fig-4]:	 Necrobiosis with surrounding palisaded epithelioid histiocytes (H&E 
stain, 40x).

[Table/Fig-5]:	 Granulomas composed of epithelioid histiocytes identified in the 
surrounding infiltrate (H&E stain, 40x).

[Table/Fig-6]:	 Alcian blue stain showing the absence of mucin within the lesion (40x).

rarely be seen in visceral organs such as pleura, lungs, meninges 
and larynx [3]. These nodules are almost always associated with 
severe forms of the disease and are an indicator of the presence 
of rheumatoid factor and anti-Cyclic Citrullinated Peptide (CCP) in 
the serum [4]. They are resistant to conventional drugs used for the 
treatment of RA and may even paradoxically aggravate with some 
therapeutic agents, like methotrexate, which is the mainstay of RA 
therapy [5]. The patient in the present report was on methotrexate 
for her arthritis and was in remission. 

Reports have shown that the incidence of rheumatoid nodules has 
reduced substantially from 31% for patients diagnosed between 
1985 and 1999 to 16% for patients diagnosed between 2000 and 
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diagnosis [25]. Mucin deposition is usually negligible in rheumatoid 
nodules, which helps to differentiate it from its closest histological 
mimics - granuloma annulare and necrobiosis lipoidica. The latter 
entities are more superficial in location and have abundant mucin and 
less fibrin deposition compared with the rheumatoid nodule [26].

The histopathological differential diagnosis of rheumatoid nodules 
includes several entities that share overlapping features like 
necrobiosis or granulomatous inflammation and the distinguishing 
features are summarised below [Table/Fig-7] [7].

Asymptomatic nodules typically do not require any specific 
treatment. Management of rheumatoid nodules is conservative 
unless surgical excision is indicated in the presence of secondary 
infection, ulceration, or disabling symptoms [27]. In the present case, 
surgical excision was necessary for diagnosis owing to the unusual 
location of the nodule, leading to a lack of clinical suspicion.

Entity Key histological features Distinguishing features

Rheumatoid 
nodule

Central area of fibrinoid necrosis 
surrounded by palisading 
histiocytes, peripheral granulation 
tissue with chronic inflammatory 
cells

Usually subcutaneous, 
central fibrinoid necrosis 
and associated with RA 
seropositivity

Necrobiosis 
lipoidica

Palisading, necrobiotic 
granuloma with a large confluent 
area of necrobiosis centred 
in the superficial dermis and 
subcutaneous fat

Often on the shins and linked 
with diabetes.
Lacks classic fibrinoid necrosis
Plasma cells are almost 
always present

Granuloma 
annulare

Degenerated collagen 
(necrobiosis), palisading 
histiocytes and mucin deposition 
(Alcian blue+)

Usually seen in the dermis 
Abundant mucin and no 
fibrinoid necrosis

Foreign body 
granuloma

Granulomatous inflammation 
with foreign body type of 
multinucleated giant cells 
surrounding exogenous material

Presence of foreign material, 
which may polarise.
Lacks central fibrinoid necrosis

Infectious 
granulomas 
(TB, fungal)

Caseating necrosis (in TB), 
epithelioid histiocytes and 
Langhans giant cells.
Organism identification is 
possible with special stains

Acid-fast bacilli on Ziehl-
Nielsen (TB) with caseation 
necrosis
Fungal hyphae on PAS/GMS 
for fungi

Sarcoidosis

Non-caseating granulomas.
Tight clusters of epithelioid 
histiocytes and giant cells.
Minimal or no necrosis

No central necrosis or 
palisading
Hilar lymphadenopathy

[Table/Fig-7]:	 Histopathological differential diagnosis of rheumatoid nodule.
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CONCLUSION(S) 
Rheumatoid nodules are well-characterised common extra-
articular manifestations of RA. However, the occurrence of a 
rheumatoid nodule in the oral cavity is extremely rare. These 
unusual presentations may cause problems leading to a delay in the 
diagnosis and to mistaking them for other lesions or tumours. Their 
appearance can be confused with many clinical conditions when 
seen in atypical locations. It is prudent to be aware of uncommon 
locations of rheumatoid nodules and consider them as possible 
differential diagnoses for any soft tissue mass in patients with RA in 
order to prevent unnecessary surgical intervention.
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