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INTRODUCTION: ‘Ochronosis’ literally meaning ‘ochre or yellow appearance’ (of the cartilage) was
term used by Virchow to describe the musculoskeletal manifestation of alkaptonuria. Alkaptonuria is
a rare autosomal recessive metabolic disorder. These patients have deficient homogentisic acid
oxidase enzyme that is necessary for metabolism of homogentisic acid which in turn is produced
from phenylalanine and tyrosine.[l

The homogentisic acid when in excess gets polymerized and accumulates into connective
tissues leading to dark pigmentation of tissues. The pigment is also has affinity towards hyaline
cartilage of major peripheral joints and intervertebral discs.l2l Its deposition leads to early
degenerative changes and arthritis. Along with discoloration of the skin, sclera and the pinnae, it may
have systemic involvement of the genitourinary, cardiovascular and respiratory systems.[3]

Usually the disease progresses from simple alkaptonuria to alkaptonuric arthropathy by the
fourth or fifth decade of life in 30% of patients.While degenerative changes of the spine and major
joints have been frequently reported,[2-4l there are very few reports(>6l of spontaneous rupture of
tendons caused by the deposition of pigmentat the osseo-tendinous junction.

We hereby report one such case where the patient presented with spontaneous rupture of
tendon and on further investigations he was diagnosed as a case of alkaptonuria.

CASE: A 40 years old gentleman presented to us with pain the posterior aspect of his right leg and
difficulty in walking which started suddenly while he was walking. There was no history of any
injury. On examination he was found to have swelling over the posterior aspect of right ankle and
inability to plantar flex the foot. Thompson “squeeze” test confirmed the discontinuity of the Achilles
tendon (TA). Ultrasound scan and a radiograph were obtained and both of them confirmed the
diagnosis of TA rupture.

Fig. 1 & 2: On examination: discoloration of the skin, nail, sclera and the pinnae
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The patient was posted for exploration and tendon repair. Exploration under anesthesia
revealed which revealed complete tear of achilis tendon at insertion site. The tendon from the
insertion site to the musculo-sketetal junction had blackish discoloration of the tendon. The tendon
was soft and had rubbery consistency. Part of the tendon was excised and repair was achieved by Z

lengthening of the remaining healthy tendon.

Fig. 4 & 5: Part of the tendon was excised and repair done

The leg was immobilized in an above knee POP cast with ankle in around 30 degrees of
equinous and was maintained for around four weeks. The wound inspection after four weeks
revealed complete healing and the sutures were removed. Below knee cast was applied in equinous
for another period of four weeks. At the end of eight weeks the wound had healed completely and the
patient had no tenderness at the site of injury. Partial weight bearing was allowed at this time and
patient was observed in outpatient on weekly basis. After 3 weeks after discontinuation of the plaster
he was allowed to bear complete weight over the limb. Patient was followed up for nine months at
monthly intervals.

The range of movements improved gradually and at nine months following the incident the he
had 0-28 degrees of plantar flexion and 0-20 degrees of dorsiflexion. This was little more than 50% of
the normal side. He was able to manage his day to day activities and was able to walk comfortably.
The wound site was healthy during this time and patient did not have any tenderness over the site of
injury/ tendoachillis.
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We retrospectively collected detailed history and ordered a battery of investigations.
Radiographs of his thoraco-lumbar spine revealed narrowing of disc spaces, calcification of disks and
other degenerative changes. There was generalized osteopenia. The facet joints and sacroiliac joint
though were un-involved. There was no involvement of sclera or ear cartilage. He did not have
complains regarding peripheral joints.

ECHO showed-thickened mitral leaflets, mitral valve prolapsed, mild mitral stenosis with
regurgitation. That ejection fraction was 60%.

Histopathological examination of a resected sample of the tendon revealed yellow brown
pigment (ochre) deposited in the chondrocytes and the tendon. All investigations of blood were with
in normal limits. 24 hour urine sample turned dark colour and was negative for homogentisic acid.
Other biochemical tests on urine confirmed the diagnosis of alkaptonurea. There was no family
history though and the parents were not related.

DISCUSSION: Alkoptonuria (urine which turns dark on exposure to air), is a benign, rare inherited
condition affection one in 250,000 to one million people worldwide. The disorder usually appears
early in life and skeletal deformities can occur after third decade of life.

The homogentisic acid oxidase provides instruction for making an enzyme called
homogentisic oxidase. This enzyme helps break down homogentisate in 50 maleyil acetoacetate. This
results in derangement of metabolism of phenylalanine and tyrosine, which are building blocks of
proteins. The mutation in HGD gene impairs the enzyme’s role in this process. As a result
homogentisate accumulates in the body. Upon contact with air, homogentisate is oxidised to form
pigment like polymeric material responsible for the black color of urine. Although blood
homogentisate levels are kept very low through rapid kidney clearance, over a period of time,
homogentisate is deposited in cartilage throughout the body and is converted to the pigment like
polymer through an enzyme-medicated reaction that occurs chiefly in collagenous tissues. As the
polymer accumulates within cartilage, a process that takes many years, the normally transparent
tissues become slate blue, an effect not seen until adulthood. The basic defect in alkaptonuria is
deficient homogentisate 1, 2 dioxygenase activity. Nitisinone (A drug) inhibits 4-hydroxy
phenylpyruvic acid dioxygenase as will be discussed in treatment options.

The earliest sign of the disorder is the tendency for diapers to stain black. In spine the
symptoms in the lumbar and thoracic spine precede those in the cervical spine. Narrowing of the disc
space was followed by disc calcification and fusion of the disc. Pigmentation of the sclera and ear
cartilage occurred only after the age of thirty years and is extremely variable in severity; some have
tendon related findings with thickened Achilles tendons and muscle tear after minimal trauma.
Cardiac involvement includes aortic dilatation or cardiac-valve involvement i.e. aortic or mitral valve
calcification or regurgitation on echocardiography. Urinary and plasma homogentisate levels can be
quantitatively measured using spectrophotometric and chromatographic method.

The numerous reports on alkaptonuria are limited to degenerative manifestations in joints,
but there are very few reports of the effects of the deposition of homogentisic acid in tendons leading
to spontaneous rupture.l”8l Homogentisic acid is widely deposited in connective tissue and such
pigmentation must include tendons, which contain mainly type-I collagen. The accumulation of
homogentisic acid inhibits collagen cross-linking leading to reduction of the structural integrity of
collagen,3 thus increasing the likelihood of spontaneous rupture.l®l The homogentisic acid oxidasw
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provides instruction for making an enzyme called homogentisic oxidase. This enzyme helps break
down homogentisale in 50 maleyil acetoacetate. This results in derangement of metabolism of
pherrylalanine and tyrosine, which are building blocks of proteins. The mutation in HGD gene impairs
the enzyme is role in this process. As a result homogentisate accumulates in the body.

There is no specific treatment for alkaptonuricarthropathy; it includes physiotherapy,
analgesia, and rest. Reduction of tyrosine and phenylalanine in the diet has been reported to reduce

the excretion of homogentisate. It is not known whether dietary restriction from early life would
avoid or minimise later complications, but such an approach is reasonable. Therapeutic method
include mega dose of vitamin C (upto 1 gm /day) for the degradation of homogentisic acid. Anti-
resorptive drugs such as alendronate and ibandronic acid are not proven to benefit in ochronotic
spine with osteopenia. The aim of treatment is to halt the gradual destruction of cartilage, arthritis,
lumbosacral ankylosis, limitation of motion, and deterioration of bone. Recently a new drug has been
identified which inhibits 4-hydroxyphenylpyruvate dioxygenase. This is the enzyme that produces
homogentisic acid. This drug is Nitisinone (NTBC) whose chemical name is 2- (2-nitro-4-
trifluoromethylbenzoyl) 1, 3 - cyclohexanedione and is sold under the brand name Orfadin.
Nitisinone, at a dose of one mg/k’day is safe and effective in tyrosinemia type 1 but has not yet been
approved for use in alkoptonuria.[10l

CONCLUSION: Ochronotic achillis tendon tear is a rare entity and can present with spontaneous
Achilles tendon tear as an initial sign. In the presented case, excision of ochronotic tissue with
lengthening of tendon by Z plasty done. In case of spontaneous Achilles tendon tear one has to keep
in mind the unusual diagnose of Alkaptonuria.
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