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ARTERITIS

Primary Disciplinary Field(s): Medicine, Rheumatology, Pathology

1. Core Definition

Arteritis is defined as the inflammatory process affecting the walls of one or more arteries,

representing a specific subgroup within the broader category of systemic vasculitides, which

encompasses inflammation of any type of blood vessel. The term derives from the Greek arteria

(artery) and the suffix -itis (inflammation). This pathological condition is characterized by immune-

mediated damage to the vessel wall layers--the intima, media, and adventitia--leading to a cascade

of effects that compromise blood flow. The inflammatory infiltration typically involves lymphocytes,

macrophages, and sometimes giant cells, depending on the specific type of arteritis. The

consequence of this inflammation is often the narrowing (stenosis) or complete blockage

(occlusion) of the affected vessel, which subsequently restricts oxygen and nutrient delivery to the

tissues supplied by that artery. Conversely, severe inflammation can weaken the arterial wall,

leading to aneurysm formation and potential rupture, presenting distinct acute clinical risks.

The systemic nature of many forms of arteritis means that inflammation is not localized but can

affect arteries throughout the body, including vital vessels supplying the brain, heart, kidneys, and

extremities. Because the clinical manifestation is highly dependent on the location and size of the

affected arteries, arteritis presents a significant diagnostic challenge, often mimicking other

systemic diseases. For example, inflammation of the temporal arteries, known as Giant Cell

Arteritis (GCA), results in severe headaches, while inflammation affecting the aorta and its major

branches (as seen in Takayasu's Arteritis) may lead to claudication or discrepant blood pressures

between limbs. Understanding the distinction between arteritis, phlebitis (vein inflammation), and

capillaritis (capillary inflammation) is crucial for accurate classification and treatment planning

within the field of rheumatology and vascular medicine.

The specific mechanism underlying arterial inflammation is generally classified as autoimmune,

where the body's immune system mistakenly targets components of the arterial wall. While the

exact triggers remain elusive for most arteritides, genetic predispositions and environmental

factors, such as infections, are frequently implicated in initiating the destructive inflammatory

response. The clinical severity of arteritis is directly correlated with the degree of vessel wall

damage and the functional importance of the occluded or damaged artery. Prompt recognition and

aggressive immunosuppressive therapy are essential to prevent irreversible complications, such as

blindness in GCA or organ damage secondary to ischemia in Polyarteritis Nodosa (PAN).

2. Etymology and Historical Development

The concept of arteritis, though formally defined in modern nomenclature, has roots in historical
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medical observations concerning systemic fevers and localized arterial pathology. The term itself is

a classical compound, straightforwardly describing the inflammation of arteries. Early recognition of

specific arteritic syndromes preceded the cohesive classification system currently employed. For

instance, the entity now known as Giant Cell Arteritis (GCA), or temporal arteritis, was first

documented in the late 19th and early 20th centuries. Jonathan Hutchinson described a case

potentially related to GCA in 1890, noting painful, inflamed temporal arteries, but it was not until

1932 that Bayard Taylor Horton and colleagues provided the definitive pathological description,

highlighting the characteristic presence of giant cells, thus leading to the eponym Horton's disease.

Similarly, another major form of large vessel arteritis, Takayasu's Arteritis (TA), was first described

in 1908 by Japanese ophthalmologist Mikito Takayasu, who noted peculiar vascular changes in the

retina of a patient. Subsequent observations revealed the underlying pathology involved

inflammation of the aorta and its main branches, often leading to diminished or absent pulses in

the upper extremities--hence its historical nickname, the "pulseless disease." These early

descriptions highlighted distinct clinical syndromes before the development of modern

immunopathology, focusing primarily on observable symptoms and gross pathology.

The most significant organizational advancement in the understanding and management of arteritis

occurred with the development of formal classification criteria for vasculitis. The Chapel Hill

Consensus Conference (CHCC) in 1994, updated in 2012, established internationally recognized

nomenclature defining vasculitis based primarily on the size of the predominant vessels affected--

large, medium, or small. This standardization was critical because it allowed researchers and

clinicians globally to communicate accurately regarding specific disease cohorts, moving beyond

reliance on confusing historical eponyms and paving the way for targeted clinical trials and

improved diagnostic algorithms. This classification cemented arteritis types, such as GCA and TA,

firmly within the category of large vessel vasculitis.

3. Key Characteristics: Classification of Vasculitides

Arteritis is systematically characterized based on the caliber of the arteries primarily affected, a

system central to the current CHCC nomenclature. This classification helps delineate distinct

pathogenic mechanisms, epidemiological patterns, and therapeutic responses. Large vessel

arteritis (LVA) primarily involves the aorta and its major branches, typically causing symptoms

related to distal ischemia or aneurysm formation. The two paramount examples of LVA are Giant

Cell Arteritis (GCA) and Takayasu's Arteritis (TA), which, despite both affecting large vessels, differ

significantly in their epidemiology, with GCA affecting older populations and TA predominantly

affecting younger individuals.

Medium vessel arteritis (MVA) involves the principal visceral arteries and their branches. The

prototypic disease in this group is Polyarteritis Nodosa (PAN), a necrotizing vasculitis that
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classically spares the pulmonary circulation but affects arteries supplying the kidneys,

gastrointestinal tract, and nervous system, often resulting in microaneurysms. Another important

MVA is Kawasaki Disease, which primarily affects children and has a strong predilection for the

coronary arteries, posing a severe risk of myocardial infarction or sudden cardiac death if not

promptly treated with intravenous immunoglobulin (IVIG). These medium vessel forms are

characterized pathologically by transmural inflammation that often leads to vessel wall necrosis

and the formation of characteristic 'nodules' corresponding to areas of inflammation and fibrin

deposition.

While many small vessel vasculitides affect arterioles, capillaries, and venules (and thus are not

strictly arteritis), some small vessel syndromes involve small muscular arteries and are clinically

significant. These include the microscopic polyangiitis (MPA) and granulomatosis with polyangiitis

(GPA), often associated with Anti-Neutrophil Cytoplasmic Antibodies (ANCA). The distinction

between vessel sizes is not always absolute, as some vasculitides can involve multiple vessel

sizes simultaneously, termed "variable vessel vasculitis." However, the size-based classification

remains the most practical framework for initial diagnosis and determining the necessary intensity

of treatment, as large vessel diseases often require more protracted and potent

immunosuppression compared to some self-limiting small vessel forms.

4. Giant Cell Arteritis (Temporal Arteritis)

Giant Cell Arteritis (GCA) is arguably the most recognized form of arteritis, distinguished by its

prevalence in individuals over the age of 50, making it the most common primary systemic

vasculitis in this demographic. As noted in the source material, GCA is a chronic, often debilitating

disease that preferentially targets the carotid arterial system, particularly the superficial temporal,

ophthalmic, and vertebral arteries. Pathologically, GCA involves a granulomatous inflammatory

response affecting the medium and large arteries. A histological hallmark is the presence of

multinucleated giant cells derived from activated macrophages within the media-adventitia border,

causing disruption of the internal elastic lamina--a defining feature that gives the disease its name.

The clinical manifestations are often abrupt and severe, requiring emergency medical intervention

due to the risk of irreversible complications. The most common presenting symptom is severe,

localized headache, often described as a new type of headache centered in the temporal or

occipital region, frequently accompanied by scalp tenderness and jaw claudication (pain in the jaw

muscles upon chewing). Systemic symptoms, including low-grade fever, malaise, weight loss, and

polymyalgia rheumatica (PMR)--a syndrome of stiffness and pain in the neck, shoulders, and hips--

are common and often precede the arterial symptoms. The inflammatory process drives markedly

elevated inflammatory markers, such as the erythrocyte sedimentation rate (ESR) and C-reactive

protein (CRP), which are critical diagnostic indicators.
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The most dreaded complication of GCA is ocular involvement, specifically sudden and permanent

vision loss, typically due to anterior ischemic optic neuropathy (AION) resulting from occluded

ophthalmic or posterior ciliary arteries. Visual disturbances, ranging from transient diplopia or

amaurosis fugax (temporary loss of vision) to complete, unilateral blindness, constitute a medical

emergency. Once vision loss occurs, it is rarely reversible, underscoring the necessity for prompt

diagnosis, usually confirmed by temporal artery biopsy revealing the transmural inflammation and

giant cells. Furthermore, GCA is associated with an increased long-term risk of large vessel

complications, particularly aortic aneurysms (thoracic and abdominal) and aortic dissection,

necessitating lifelong vigilance and imaging surveillance for these patients, even after the acute

inflammatory symptoms have subsided.

5. Takayasu's Arteritis (Aorto-arteritis)

Takayasu's Arteritis (TA) stands as the second major type of large vessel arteritis, contrasting

sharply with GCA in its epidemiological profile. TA predominantly affects women (estimated 8:1

ratio) and typically presents before the age of 40, often seen in individuals of Asian descent,

although it is globally distributed. TA is a chronic granulomatous panarteritis primarily targeting the

aorta, its main branches (especially the subclavian, carotid, and renal arteries), and sometimes the

pulmonary arteries. The inflammation leads to intimal thickening, fibrosis, and progressive

stenosis, often causing severe hypertension, limb ischemia, and neurological symptoms related to

reduced cerebral perfusion.

The disease progression is often insidious, beginning with a systemic phase characterized by

vague constitutional symptoms such as fever, arthralgia, fatigue, and night sweats, making early

diagnosis extremely difficult. As the disease advances into the occlusive phase, symptoms become

more localized, dictated by which aortic branch is most affected. Classical signs include bruits over

the affected arteries, diminished or absent peripheral pulses (hence "pulseless disease"), and

significant discrepancies in blood pressure readings between the upper limbs. For instance,

involvement of the renal arteries can cause renovascular hypertension, which is often resistant to

standard antihypertensive medications.

Diagnosis relies heavily on advanced imaging techniques, particularly computed tomography

angiography (CTA), magnetic resonance angiography (MRA), or conventional angiography, which

reveal characteristic findings such as smooth, long-segment concentric wall thickening and luminal

stenosis or occlusion of the large arteries. Unlike GCA, biopsy of the affected vessel is rarely

performed due to the deep location of the inflamed vessels and the associated risks. Treatment for

TA also focuses on corticosteroids, often requiring additional immunosuppressive agents like

methotrexate or biological agents such as TNF-alpha inhibitors to control the inflammation and

prevent further damage, though surgical intervention (bypass grafting or angioplasty) may

eventually be required to address critical stenoses.
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6. Diagnosis and Management of Arteritis

The diagnosis of arteritis relies on a combination of clinical suspicion, laboratory testing, and

sophisticated imaging or tissue biopsy. Since most forms of arteritis manifest with non-specific

systemic symptoms (fever, fatigue), initial screening involves measuring acute phase reactants,

primarily the ESR and CRP. Markedly elevated levels of these markers are highly suggestive of

active inflammation, although their sensitivity and specificity vary depending on the specific arteritis

type and disease phase. Furthermore, specific serological markers, such as ANCA, are crucial for

diagnosing certain small vessel vasculitides, though they are typically negative in GCA and TA.

For Giant Cell Arteritis, the gold standard diagnostic procedure remains the temporal artery biopsy.

Given the segmented nature of the inflammation, a sufficiently long segment of the artery (at least

1.5 to 2.0 cm) must be excised to maximize the chance of detecting the characteristic transmural

inflammation and giant cells. However, due to the high risk of rapid, irreversible vision loss,

treatment with high-dose corticosteroids must often be initiated immediately upon strong clinical

suspicion, without waiting for the biopsy results. Modern imaging, such as Doppler ultrasound,

MRA, and PET scans, are increasingly used both to aid initial diagnosis and to monitor disease

extent, particularly in TA where biopsy is impractical.

The cornerstone of acute management for nearly all forms of severe arteritis is high-dose systemic

corticosteroids (e.g., prednisone or methylprednisolone) to rapidly suppress the inflammatory

response and prevent ischemic complications. For GCA, prompt steroid administration is critical for

preserving vision. Once the acute inflammation is controlled, the challenge lies in gradually

tapering the steroids while maintaining remission and minimizing long-term steroid toxicity. This

often necessitates the introduction of steroid-sparing immunosuppressive agents. Biological

therapies, such as the interleukin-6 (IL-6) receptor antagonist tocilizumab, have demonstrated

significant efficacy in both GCA and TA, offering new avenues for achieving sustained, steroid-free

remission, thereby representing a significant advancement in the long-term management of these

chronic inflammatory diseases.

7. Significance and Impact

Arteritis holds profound clinical significance due to its potential for rapid, irreversible end-organ

damage and long-term morbidity. The critical impact of these conditions stems from their ability to

compromise blood supply to vital structures. For example, the aforementioned threat of permanent

blindness in GCA highlights the urgency required for its diagnosis and treatment. Beyond acute

crises, chronic arteritis exacts a toll through cumulative damage; repeated cycles of inflammation,

repair, and fibrosis can lead to permanent arterial stiffness, hypertension, and reduced quality of

life, often requiring extensive medical and surgical interventions.

The economic and societal burden of arteritis is substantial. These are chronic conditions requiring
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lifelong monitoring, frequent physician visits, expensive diagnostic imaging, and often costly

immunosuppressive medications. Furthermore, the average age of onset for GCA means that the

affected population is often dealing with multiple concurrent comorbidities, complicating treatment

selection and management protocols. For TA, which strikes younger individuals, the disease can

lead to chronic disability during peak productive years, significantly impacting careers and personal

independence.

Research into the pathophysiology of arteritis continues to be a high priority. Understanding the

specific antigenic triggers and the precise immune pathways involved--whether T-cell mediated in

GCA and TA, or complex immune complex formation in others--is essential for developing targeted

therapies that offer durable remission without the broad side effects of corticosteroids. The

increasing use of biological agents marks a step toward more personalized medicine, but

sustained efforts are needed to identify biomarkers that predict disease relapse and treatment

response, ultimately improving the prognosis for patients afflicted by these destructive vascular

inflammatory disorders.
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