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Abstract

Alkaptonuria is a rare disorder of tyrosine metabolism, characterized by the excretion of homogentisic acid
with urine, which causes darkening when exposed to air and the deposition in certain tissues, especially in joint
cartilage. Ochronosis or ochronotic arthropathy, first described by Virchow in 1866,1 demonstrates a rare
expression of alkaptonuria. In our case report we report a case of 71 year old male patient with osteoarthritis
of right hip who was treated with right total hip replacement during which we had found severe osteoarthritis
with blackish disclouration of femoral head,acetabular cavity and surrounding tendons and tissue. Patient was
diagnosed with alkaptonuria based on clinical and laboratory investigations
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I. Background

Alkaptonuria is an extremely rare metabolic disease and is defined as an autosomal recessive inherited
deficiency of the hepatic enzyme oxidase of the homogentisic acidl,2 (Figure 1). Deficiency of the enzyme
causes accumulation of the homogentisic acid in the cells and the body fluids. The disease is characterized by
the following three specific conditions, excretion of homogentisic acid in the urine, arthritis and ochronosis.
Homogentisic acid accumulates and is polymerized into a blue-black pigment that is ultimately deposited in the
skin, cartilage and collagenous tissues. Specifically, pigment deposition can be seen in skin, bones, articular
cartilages, ear and sclera, heart endocardium and valves, and kidneys (the so called ochronosis).3 The
accumulation eventually causes severe degeneration of the spine and peripheral joints, like knees, hips and
shoulders.
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Figure 1 The catabolic path of tyrosine. Deficiency of the hepatic enzyme oxidase of the homogentisic acid
causes alkaptonuria due to the accumulation of homogentisic acid.

II. Case Presentation

In our case a 71 year old male who presented to our out patient department with complain of persistant
right hip pain with difficulty in walking at sleeping, patient did not suffer from any chronic disease and was not
on any medication on regular basis.

On clinical examination patient had severe pain on flexion,extension internal rotation and external
rotation of hip. Patient also had bilateral lower limb edema for which USG guided Doppler study of right lower
limb was advised which was suggestive of bilateral lower limb stasis and multiple perforater incompetance.
Patient was then subjected to radiological investigation which revealed severe osteoarthritis of right hip.
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Figure 2: Radiogaphs suggestive of right side osteoarthritis of hip

Patient was then after primary investigations posted for right sided total hip arthroplasty,during the
surgical approach we observed dark pigmentation of synovium,femoral head, acetabular cavity and tendons
inserting over the greater trochanter of femur.we performed a right total hip replacement and sent the soft tissue
and femoral head for histological examination.

Patient’s urine homogentisic acid test was positive
Histological and laboratory diagnosis confirmed the diagnosis of ochronotic arthropathy/ Alkaptonuria.

On general overview of patient , patient had blackish pigmentation of sclera and blackish pigmentation
of skin over hand and foot

Figure 3: Blackish discolouration of femofal head

DOI: 10.9790/1959-1302043134 www.iosrjournals.org 2 | Page



Osteoarthritis Hip In A Case Of Alkaptonuria

Figure 6: Black pientatlon of face and sclera
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Figure 7: Black pigmentation over hand

III. Outcome And Follow-Up
Patients post operative period was uneventful and was started on physiotherapy and The patient walks
normally and without the help of crutches, performs complete flexion and extension of the knees and complete
movements of the right hip not accompanied by pain during the flexion, internal and external rotation.
Comparison of the length of the two extremities showed no difference, the patient did not mention any pain in
daily life activities

IV. Discussion

The ochronotic arthropathy is a common expression of alkaptonuria, an extremely rare metabolic
disease, defined as an autosomal recessive inherited deficiency of the hepatic enzyme ‘oxidase of the
homogentistic acid’. Patients with alkaptonuria are usually free of symptoms in childhood and adolescence,
however the hyper pigmentation of the urine can be observed even in childhood. A percentage of 25% do not
present dark hue of the urine and, thus, many patients with ochronosis remain undiagnosed until adulthood. The
insufficiency of sucrose — isomaltase as well as the neonatal hyperparathyroidism can be inherited together
with alkaptonuria. Ochronosis can be exogenous, induced by several harmful substances such as phenol,
trinifenoli, benzene and hydroquinone. In exogenous ochronosis the arthropathy observed in alkaptonuria is
absent.

Ochronotic arthropathy appears usually during the third or fourth decade of life and is more severe in
males. It has been suggested that clinical manifestations of alkaptonuric ochronosis are usually delayed, not
appearing until the fourth decade of life because with ageing the renal clearance of homogentisic acid
decreases.14 Mild and extremely rare, extensive ochronotic arthropathy has been reported in children. The most
frequent manifestations of the disease are diffuse calcification of the intervertebral disk followed by narrowing
of the intervertebral space and specific type of arthropathy of the axial skeleton and the peripheral joints.
Peripheral arthritis is observed in almost all patients, as they grow in age.lt first appears in knees, hips,
shoulders, seldom in small joints of hands, and it is manifested by pain, limited morbidity and hydrarthrosis.
Bibliography mentions appearance of intervertebral disc herniation as well as spontaneous tendon rupture both
as first manifestations of the disease.

Apart from the musculoskeletal system, alkaptonuria affects other systems, such as cardiovascular, by
secondary calcification of the aortic valve, being probably so severe that requires urgent replacement of the
aortic valve, aortic stenosis and ischemic heart disease, leading to myocardial infarction. Nevertheless, there
are references mentioning attack of the urinary system with the presence of swelling and calculus of the
prostate, nephrolithiasis, renal failure, usually in late stages, as well as attack of the respiratory system with the
appearance of throat dryness, dysphagia and dyspnea.

Until now, no specific therapy has been found. The recommended therapy is the reduction of the intake
of phenylalanine and tyrosine and the increase of the intake of ascorbic acid, without strong clinical evidence.
The destruction of the cartilaginous joint surfaces is extensive and appears at a young age, so that the patient
requires a total arthroplasty before the age of 60. The total arthroplasty constitutes the unique solution to
improve the quality of life for those patients.

Total joint replacement in published cases of ochronotic osteoarthritis report good results similar to
osteoarthritic patients without ochronosis. Because all these are reports, no guideline is available for
replacement of the knee or hip joints in ochronotic patient. In our review of the world literature we found very
few studies upon the subject of early loosening of the arthroplasty in patients with ochronotic arthropathy.
Spencer et al.28 reported that they met no complication following arthroplasty on 11 joints of 3 patients
diagnosed with osteoarthritis attributable to ochronosis. They reported no implant deficiency including total hip
arthroplasty or any problem in 12 years follow up period. As in the whole spectrum of the metabolic bone
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diseases, the potential of early failure of the arthroplasty is increased. In our research in the literature, we found
no reports mentioning cases of revision of knee and hip arthroplasty.
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