
Rheumatologic Implications and Treatment Updates of Ochronosis
Marcello Govoni*

Department of Rheumatology, University of Ferrara, Ferrara, Italy

ABOUT THE STUDY
Ochronosis is a rare metabolic disorder characterized by the 
accumulation of Homogentisic Acid (HGA) and subsequent 
deposition of dark pigments in various tissues, including 
cartilage, tendons, and skin. This condition primarily affects 
individuals with the inherited metabolic disorder called 
alkaptonuria. Ochronosis predominantly manifests as 
musculoskeletal symptoms, leading to significant morbidity and 
impaired quality of life for affected individuals.

Pathogenesis

Ochronosis is caused by a deficiency of the enzyme 
Homogentisate 1, 2-Dioxygenase (HGD), which is involved in the 
breakdown of HGA. As a result, HGA accumulates in various 
tissues and undergoes oxidative polymerization, leading to the 
formation of dark pigmented deposits. The accumulation of 
HGA metabolites in cartilage, tendons, and ligaments disrupts 
their normal structure and function, resulting in the 
characteristic clinical features of ochronosis.

Rheumatologic implications

Osteoarticular manifestations: The hallmark feature of 
ochronosis is the deposition of HGA in cartilage, leading to 
articular degeneration and subsequent osteoarthritis. Affected 
joints, particularly weight-bearing joints such as the hips and 
knees, may experience progressive pain, stiffness, and reduced 
range of motion. Ochronotic arthropathy typically presents with 
characteristic radiographic findings, including calcification of 
fibrocartilage, joint space narrowing, and subchondral sclerosis.

Spine involvement: Ochronosis can also affect the intervertebral 
discs and spinal ligaments, resulting in spinal degeneration. This 
involvement may lead to chronic back pain, reduced spinal 
mobility, and the development of spinal stenosis. In severe cases, 
ochronosis may cause spinal instability and compression 
fractures.

Tendon and ligament involvement: The deposition of HGA in 
tendons and ligaments can lead to their thickening, weakening, 
and subsequent rupture. Affected individuals may experience

tendon pain, swelling, and limited joint mobility. The Achilles 
tendon and the patellar tendon are commonly affected sites.

Extra-articular manifestations: Ochronosis can also affect other 
tissues beyond the musculoskeletal system. The accumulation of 
HGA in the skin can cause pigmentation changes, leading to 
bluish-black discoloration in areas exposed to sunlight. Cardiac 
valves, the sclera of the eyes, and the genitourinary tract can also 
be affected.

Treatment updates

Symptomatic management: The primary goal of treatment in 
ochronosis is to alleviate symptoms and improve quality of life. 
Symptomatic management includes the use of Nonsteroidal 
Anti-Inflammatory Drugs (NSAIDs), analgesics, and physical 
therapy to relieve pain and improve joint function. Assistive 
devices such as braces, canes, and orthotics may be prescribed to 
support affected joints and enhance mobility.

Surgical interventions: In advanced cases of ochronotic 
arthropathy with significant joint destruction, surgical 
interventions may be considered. Joint replacement surgery, 
such as total hip or knee arthroplasty, can alleviate pain and 
restore joint function. Tendon and ligament ruptures may 
require surgical repair or reconstruction.

Disease-modifying therapy: Several emerging treatment options 
aim to target the underlying metabolic abnormality in 
ochronosis. Nitisinone, an inhibitor of the enzyme 4-
hydroxyphenylpyruvate dioxygenase, has shown promise in 
reducing HGA production and slowing disease progression in 
alkaptonuria. However, further research is needed to establish its 
long-term efficacy and safety.

Novel therapies: Recent studies have explored the potential of 
gene therapy and Enzyme Replacement Therapy (ERT) in 
treating ochronosis. Gene therapy aims to correct the genetic 
defect responsible for alkaptonuria, while ERT involves the 
administration of exogenous enzymes to metabolize HGA. These 
innovative approaches hold great promise but are still in the 
early stages of adevelopment and require further investigation.
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Dermatological care may involve sun protection and cosmetic 
procedures to manage skin pigmentation changes. Ochronosis is 
a rare metabolic disorder with significant rheumatologic 
implications. Although there is currently no cure for ochronosis, 
advancements in symptomatic management and potential 
disease-modifying therapies offer hope for improved outcomes.
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Management of complications: In addition to addressing the 
musculoskeletal manifestations, ochronosis requires a 
multidisciplinary approach to manage associated complications. 
Regular ophthalmologic assessments are crucial to monitor for 
ocular involvement. Cardiac evaluations, including 
echocardiography, are essential to detect the valve abnormalities. 
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