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Abstract
Acute peripheral facial nerve palsy is most frequently idiopathic (Bell’s palsy) or virally induced, but can also be due to 
several other conditions. A rare cause is underlying systemic or autoimmune disease. A 79-year-old man presented with 
peripheral facial nerve palsy, malaise, and fever. Physical examination revealed tenderness of the left temporal artery and 
reduced pulsatility. 18F-FDG-PET/CT and biopsy of the temporal artery confirmed the diagnosis of giant cell arteritis (GCA). 
Prompt institution of corticosteroid therapy produced rapid decrease in inflammatory markers and gradual improvement of 
the facial nerve palsy. We searched the MEDLINE, Embase, and Scopus databases to identify previous reports of peripheral 
nerve palsy in GCA, other vasculitides, and autoimmune diseases. Facial nerve palsy as the presenting symptom of GCA 
has very rarely been reported. Although temporal artery biopsy is the gold standard for diagnosis, it may be negative in up to 
one-third of cases. In doubtful cases, imaging can help establish the diagnosis. Ultrasound, 3 T MRI, and 18F-FDG-PET/CT 
have all been previously reported to be useful. Peripheral facial nerve palsy may very rarely be the presenting symptom of 
GCA. Early correct diagnosis is essential for starting appropriate therapy. In patients with atypical features, 18F-FDG-PET/
CT may be useful for establishing the diagnosis.
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Introduction

Giant cell arteritis (GCA) is the most common type of vas-
culitis in adults over 50 years of age, with an incidence of 
20 per 100,000 in northern European populations. It affects 
large and medium-sized vessels, ultimately causing luminal 
occlusion and tissue ischemia. Patients typically present with 
new-onset severe headache and raised inflammatory mark-
ers [1]. Visual loss may occur in GCA, but other neurologic 

manifestations are uncommon. Less than ten cases of GCA 
presenting with peripheral facial nerve palsy have been 
reported to date.

Acute peripheral facial nerve palsy has a variety of etiolo-
gies: it may be congenital or iatrogenic, or may be secondary 
to infections, malignancy, otologic disease, or systemic or 
autoimmune disease. Bell’s palsy, which is the idiopathic 
form, and infections (varicella zoster, herpes simplex, or 
Lyme disease) are the most frequent causes; peripheral facial 
nerve palsy due to autoimmune disease is rare [2].

Treatment varies with the etiology of the nerve palsy. 
While Bell’s palsy requires a short course of corticosteroid, 
nerve palsy due to systemic or autoimmune disease requires 
prolonged treatment with corticosteroid drugs, with or with-
out other immunosuppressants. Therefore, peripheral facial 
palsy presenting with atypical features warrants thorough 
investigation.

In patients with GCA, early diagnosis and prompt institu-
tion of treatment (with corticosteroid and/or steroid-sparing 
agents) are crucial to preserve visual function [1, 3]. Tempo-
ral artery biopsy (TAB) is considered the gold standard for 
diagnosis of GCA, but it can be negative in 30% of patients. 
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In doubtful cases, imaging studies may be useful. We report 
a patient with peripheral facial nerve palsy due to GCA in 
whom ultrasound and hybrid 18F-fluorodeoxyglucose posi-
tron emission tomography with computed tomography scan 
(18F-FDG-PET/CT) helped establish the diagnosis.

Case report

A 79-year-old man with history of aortic valve replacement 
and arterial hypertension presented to the emergency depart-
ment with complaints of fever, general malaise, and head-
ache for 5 days. On examination, he had definite left-sided 
peripheral facial nerve palsy (House–Brackmann grade III) 
along with some facial swelling. There were no signs of 
meningeal irritation, reduced visual acuity, or herpes zoster 
oticus. Tenderness and reduced pulsations of the left tempo-
ral artery raised suspicion of GCA with vasculitic neuropa-
thy. Clinical examination was otherwise normal.

Laboratory analysis showed a markedly increased 
C-reactive protein (CRP) of 180 mg/L (reference range 
0–5 mg/L). Antinuclear antibodies were positive at 1/320, 
but subtyping and anti-double-stranded DNA antibodies 
were negative. Cultures of blood and urine, and serology 
for Borrelia burgdorferi, cytomegalovirus, Epstein–Barr 
virus, and human immunodeficiency virus, were negative. 
Cranial CT, magnetic resonance imaging (MRI) of the brain, 
transesophageal echocardiography, and cerebrospinal fluid 
analysis were normal. Ultrasound of the temporal arteries 

demonstrated bilateral halo sign. 18F-FDG-PET/CT showed 
increased 18FDG-uptake in the maxillary, temporal, verte-
bral, carotid, subclavian, brachial, internal thoracic, celiac, 
lumbar, and femoral arteries, and to a lesser extent in the 
aortic wall (Fig. 1). Temporal artery biopsy confirmed the 
diagnosis of GCA (Fig. 2).

Treatment was immediately started with high-dose cor-
ticosteroid (methylprednisolone 32 mg orally daily). CRP 
decreased to normal level within days, and facial nerve func-
tion gradually returned to normal over 2 months.

Literature review

We used the keywords “facial nerve disease”, “autoimmune 
disease”, and “vasculitis” to search the MEDLINE, Embase, 
and Scopus databases for articles related to peripheral facial 
nerve palsy published up to 4 July 2020. A total of 1799 
articles were identified. The titles and abstracts were first 
screened, and papers on patients < 18 years were excluded. 
The full texts of the remaining articles were then examined, 
and 37 papers were selected for inclusion in this review. 
Additional relevant papers were identified from the reference 
lists and from a search of the grey literature.

Results of the review

In a large retrospective review of 1989 patients with facial 
palsy, only 1.6% of cases were attributable to autoim-
mune disease (i.e., Guillain–Barré, Melkersson–Rosenthal, 

Fig. 1   18F-FDG PET images. a 18F-FDG PET maximum intensity 
projection image show moderately to strongly increased tracer uptake 
in the vertebral, carotid, subclavian, brachial, and internal thoracic 
arteries. b Coronal and sagittal PET images show increased uptake in 
the internal thoracic (full arrow) and vertebral (dashed arrow) arter-

ies. c Transaxial PET, CT, and fused PET-CT images show increased 
uptake in the maxillary artery and its branches (dashed arrows) and 
the vertebral arteries (full arrow). d Coronal PET, CT, and fused 
PET-CT images reveal increased activity at the temporal artery 
(dashed arrow)
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sarcoidosis, multiple sclerosis, amyloidosis, and antiphos-
pholipid syndrome) [2].

The autoimmune conditions associated with peripheral 
facial palsy (Table 1) can be categorized into three broad 
groups: (1) vasculitis, (2) connective tissue disease, and (3) 
neurological autoimmune syndrome (the last category is not 
further discussed in this paper) [2, 4].

Facial nerve palsy in vasculitis

Facial nerve palsy has been reported in several of the 
vasculitides. In small- and medium-vessel vasculitides, 

such as polyarteritis nodosa (PAN) and the antineutrophil 
cytoplasmic antibody-associated vasculitides, neuropathy 
is due to ischemia caused by arteritis of the vasa nervo-
rum. Necrotizing arteritis is also observed in the setting of 
vasculitis secondary to other systemic diseases [21, 22].

Facial nerve palsy is reported in 5–8% of patients with 
granulomatosis with polyangiitis (GPA), and is widely 
believed to be due to necrotizing vasculitis of the facial 
nerve vasa nervorum [12]; however, some case reports 
suggest that facial nerve palsy may be secondary to the 
otitis media or mastoiditis often seen in GPA [13, 14]. 
PAN and eosinophilic granulomatosis with polyangiitis 
are less common causes of facial nerve palsy [10, 11, 15].

Peripheral facial nerve palsy as the presenting symptom 
of GCA, as in our patient, has rarely been reported. The 
most feared (and probably best known) neurologic com-
plication of GCA is anterior ischemic optic neuropathy, 
that can lead to permanent visual loss [3]. Other, less com-
mon, neurological manifestations include diplopia, diabe-
tes insipidus, seizure, paralysis, neuropathies, ataxia, and 
vertigo [23]. Caselli et al. reported neurological disease 
in 31% of 166 biopsy-proven cases of GCA. Among the 
166 patients, 31% had large-artery abnormalities (leading 
to stroke or transient ischemic attack), 21% had neuro-
ophthalmologic problems, and 14% had peripheral mono- 
or polyneuropathies [24]. Less than ten cases of GCA 
presenting with peripheral facial nerve palsy have been 
reported to date, the most recent one being in 1991 [5–8]. 
The exact pathophysiology remains unclear. Meadows 
et al. reported a case of GCA with facial palsy secondary 
to brain-stem infarction caused by occlusive arteritis of the 
vertebral arteries [25].

Our literature search yielded two reports of facial nerve 
palsy in patients with other types of large-vessel vasculitides, 

Fig. 2   Histopathology of the temporal artery. a: Giant cell (arrow); hematoxylin and eosin stain. b: Disruption of the internal elastic lamina; 
Verhoeff -van Gieson stain

Table 1   Facial nerve palsy in autoimmune systemic diseases

Vasculitis
 Giant cell arteritis [5–8]
 Takayasu’s arteritis [9]
 Polyarteritis nodosa [10, 11]
 Granulomatosis with polyangiitis [12–14]
 Eosinophilic granulomatosis with polyangiitis [15]

Connective tissue disease
 Systemic lupus erythematosus [16]
 Sjögren syndrome [16, 17]
 Behçet’s disease [18, 19]
 Sarcoidosis [2]
 Systemic sclerosis [16, 20]
 Amyloidosis [2]
 Antiphospholipid syndrome [2]

(Neurologic) autoimmune disease
 Guillain-Barré syndrome [2]
 Multiple sclerosis [2]
 Melkersson-Rosenthal syndrome [2]
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one with Takayasu arteritis and another with isolated cer-
ebral granulomatous vasculitis with giant cells [9, 26].

Facial nerve palsy in connective tissue disease

Peripheral facial nerve palsy has been recorded in several 
connective tissue diseases. Cranial neuropathy (including 
facial weakness) or peripheral neuropathy may occur in 
up to 15% of patients with systemic lupus erythematosus; 
isolated facial nerve palsy has also been reported in a few 
cases [16]. The exact aetiology remains unclear. Proposed 
pathophysiological mechanisms include thrombotic vascu-
lopathy mediated by antiphospholipid antibodies, develop-
ment of autoimmune antibodies against neuronal antigen, 
or infection-triggered production of inflammatory cytokines 
(causing neuritis) [27].

Sjögren’s syndrome may manifest with both central and 
peripheral nervous system symptoms. Cranial nerve involve-
ment is usually of the trigeminal nerve, but a few cases of 
peripheral facial nerve palsy have been reported [16, 17]. 
Although vasculitis is not a prominent feature of Sjögren’s 
syndrome (present in < 10% of patients), it has been pro-
posed as the mechanism causing mononeuropathy and mul-
tiple neuropathy [28]. Cryoglobulinemia in Sjögren’s syn-
drome may cause vasculitis in a subset of patients and lead 
to sensorimotor polyneuropathy [29, 30].

Trigeminal sensory neuropathy and other cranial neu-
ropathies (such as facial nerve palsy) have been described 
in patients with cutaneous system sclerosis [16, 20]. A study 
investigating the pathophysiological mechanism underlying 
neuropathy in scleroderma found that small-caliber unmy-
elinated nerve fibers were prominently affected, especially 
in patients with vascular bed changes suggestive of ischemia 
[31].

Recurrent peripheral facial palsy is a very rare clinical 
manifestation of Behçet’s disease [18, 19]. Electroneuromy-
ographic studies in patients with peripheral nervous involve-
ment in Behçet’s disease showed demyelination, chronic 
denervation, and even myogenic involvement; however, the 
exact pathogenesis remains unclear [32].

Finally, our literature search also found two reports that 
mention IgG4-related disease as the cause of facial nerve 
palsy, probably via involvement of the parotid gland, inner 
ear, or lateral skull base [33, 34].

Discussion

Early correct identification of the cause of peripheral facial 
nerve palsy is essential for starting appropriate immunosup-
pressive treatment and preventing irreversible damage.

The diagnosis of GCA is mainly based on clinical find-
ings, raised inflammatory markers, and the typical his-
topathological findings on TAB (vasculitis with granu-
lomatous inflammation or mononuclear cells, often with 
multinucleated giant cells) [1, 3]. However, TAB may be 
negative in up to one-third of patients with GCA, due to 
the segmental nature of the inflammatory infiltrate [35]. 
In doubtful cases, imaging can be useful. The halo sign 
on ultrasound of the temporal artery has sensitivity of 
77% and specificity of 96% for diagnosis of GCA [36]. 
In a recent prospective study, 3 T MRI had sensitivity of 
93.6% and specificity of 77.9% for diagnosis of temporal 
artery involvement in GCA [35, 37]. Computed tomogra-
phy angiography is useful for detection of acute stenotic 
complications or late complications, such as aneurysm for-
mation, but its usefulness for diagnosis of GCA remains 
to be established [38].

The present case report demonstrates that 18F-FDG-
PET/CT can be helpful for early diagnosis of GCA in 
patients with atypical presentation [39]. The temporal 
arteries, due to their small caliber and their location just 
superficial to the high physiological FDG uptake of the 
brain, are generally considered difficult to evaluate with 
18F-FDG-PET/CT. The latest European League Against 
Rheumatism (EULAR) guidelines do not yet recommend 
18F-FDG-PET/CT for assessment of inflammation in cra-
nial arteries. However, as demonstrated in our patient, 
recent advances in imaging equipment and reconstruction 
have made visualization of significant FDG uptake in the 
temporal and other cranial arteries possible. A recent ret-
rospective case–control study in 44 glucocorticoid-naïve 
GCA patients has also demonstrated the usefulness of 
18F-FDG-PET/CT [40, 41].

Conclusion

We report an extremely rare case of GCA presenting with 
peripheral facial nerve palsy and review the literature on 
the association between autoimmune diseases (including 
the vasculitides) and peripheral facial nerve palsy. Early 
correct diagnosis is essential for selection of the appropri-
ate immunosuppressant therapy. 18F-FDG-PET/CT can be 
useful for establishing the diagnosis in doubtful cases.
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