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Case Study

ABSTRACT

Background: Alkaptonuria (AKU), also known as black urine disease, ochronosis as well, is a rare
Mendelian autosomal recessive disorder, located on chromosome 3g21-q23, caused by deficiency
of the homogentisate 1,2 dioxygenase (HGO), an enzyme which normally catalyses the conversion
of homogentisic acid (HGA) into maleylacetoacetic acid, in the tyrosine degradation pathway. It
results in accumulation and deposition of homogentisic acid in cartilage, eyelids, forehead, hand,
axillae, genital regions, nail beds, buccal mucosa, larynx, tympanic eardrum, and the tendons. This
condition leads to a severe and crippling arthropathy. We present a case of AKU in a 53 year old
woman in Mashhad, Iran.

Case Presentation: In this paper, we report a case of 53-year-old woman who presented with AKU
and ochronotic pigment deposited in articular cartilage, sclera, cartilage of the ear, hands and
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pigmentation.

degenerative arthropathy in Ghaem Hospital, in Mashhad, Iran. The features include arthritis of the
spine and in larger peripheral joints. The problem began about 9 years ago with a history of
darkening of urine and discoloration of sclera, ears and hands. In imaging studies, there were
degenerative changes in spine. She also underwent hand biopsy which showed Ochronotic

Conclusion: This case report that shows AKU must be considered in the evaluation of low back
pain of patients’ bluish discoloration, ochronotic pigment deposited in cartilage tissues, sclera and
hands. Therapeutic options include protein restriction, administration of high dose vitamin C.

Keywords: Alkaptonuria; ochronosis; skin lesion; degenerative arthropathy.

1. INTRODUCTION

Alkaptonuria (AKU) is a rare inherited genetic
disorder of tyrosine metabolism that causes the
urine to turn black on contact with the air when
homogentisic acid is oxidized to form a pigment-
like polymer material [1,2]. AKU gene is located
on chromosome 3q21-323, arises from total
inhibition of homogentisic acid oxidase enzyme
[3]. Its prevalence is estimated bout 1:100,000-
250,000 in most ethnic group, but this rate is
higher in East Europe [4]. Only a few cases have
been reported from Iran. The first sign of the
disorder is the proclivity for babies’ diapers to
stain black; later on in childhood and early
adulthood, there is an asymptomatic, progressive
deposition of the polymer into collagenous
tissues [5]. Its excess is deposited mainly in
cartilaginous tissue, mucous, skin, bone surface
and internal cardiac structures, as well as
excreted in biological solutions. The main
complications of Alkaptonuria are valvular
calcifications and osteoarthritis, more frequent in
the cervical spine, also dark pigment deposition
in skin, cartilage, sclera and other connective
tissues [6]. AKU diagnosis is based on clinical
history, histopathological exam and urinary

homogentisic acid level [7]. Although AKU is not
very rare, most cases have been diagnosed in
child hood and adolescence, but our described
case was a middle aged woman. In which
many manifestation of disease might mimic
malignancies.

2. CASE REPORT

A 53 vyear-old woman presented to our
Rheumatologic clinic in Ghaem Hospital,
Mashhad, Iran, in March 2015 for low back pain
and limitation of motion due to increasingly
severe back pain. Physical examination revealed
black discoloration of the sclera as well as of the
ear. She had bilateral typical bluish black
pigmentation of the hands and fingernails
(Fig. 1). She had no other -constitutional
symptoms. Her problems have been began and
progressed from 9 years.

She had a history of discoloration of urine that
changed to Gray - black after urination. In
physical examination, the vital sign was normal.
In the head and neck examination, pigmentation
was seen in sclera and bluish discoloration of
auricle found.

C

Fig. 1. A: Sclera pigmentation, B: Ear pigmentation, C: Hands and fingernails pigmentation



Chest and abdomen examinations were normal.
Morning stiffness was less than 15 minutes and
back pain had mechanical characteristics. In
axial examination, there was tenderness in spine
limitation of motion found in all plane of
movements. The hip examination was normal.
AKU was proposed as a probable diagnosis
regards to clinical findings, spine pain and
ochronosis. The back pain was insidious in onset
and progressive in nature associated with early
morning stiffness. The cause of the pain in both
knee joints was degenerative changes. In
radiological studies, loss of intervertebral disc
spaces was prominent, and degenerative

changes were found in hip joints (Fig. 2). Other
peripheral joints were normal.
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There were no abnormal findings in the other
examinations. Laboratory examination showed a
white blood cell count of 7,600/mm3 with
platelets 256,000/mm3, a hemoglobin level of
12.6 g/dL, hematocrit 39%. The results of the
blood chemistry were AST 37 IU/L, ALT 33 IU/L,
BUN 14.6 mg/dL, creatinine 0.4 mg/dL, PT 10.5
sec (INR : 0.95), PTT 23 sec, and CRP 2.1 mg/L
(normal range). Urinary homogentisic acid was
not detectable. So, diagnosis was confirmed by
histopathologic study and homogentisic acid
decomposition in skin tissue.

Fig. 3 showed the histopathologic findings from
lateral border of the second finger biopsy.

Fig. 2. A: Lumbar spine radiograph showing typical calcification. B: X-ray of the hip and left
knee of the patients

Fig. 3. Punch biopsy sample showed hyperkeratosis and Ochronotic pigmentation



3. DISCUSSION

Alkaptonuria, an autosomal recessive disorder,
was first described by Garrod in 1902 [8]. In
1908, Garrod coined the term '‘inborn error of
metabolism' and proposed that AKU resulted
from the deficiency of an enzyme that normally
splits the aromatic ring of homogentisic acid. The
deficient enzyme was identified by La Du in 1958
[9]. Sixty-seven mutations of the Alkaptonuria
gene have been identified up to date. It was even
detected in an Egyptian mummy [10]. AKU
patients are usually asymptomatic as children or
young adult, pigmentation of the sclera or the
cartilage of the ear start to appear later.

There is no pharmacological modality treatment
which cures AKU. Vitamin C as an antioxidant
can be helpful in AKU with preventing the
oxidation of the homogentisic acid. In our patient
main treatment attempts have focused on
preventing AKU through the reduction of
accumulating homogentisic acid. For the articular
lesions the use of non-steroidal anti-inflammatory
drugs is recommended, associated with the
practice of physical exercises and physical
therapy. In some cases, a surgery will be
necessary for substitution of large articulations.
Ochronotic arthropathy in the hips and the knees
may be so severe as to require total joint
arthroplasty [11]. There must be restricted intake
of proteins, mainly phenylalanine and tyrosine
aminoacids. Several recent studies have
suggested that the herbicide nitisinone (not yet
available in Iran), may be effective in the
treatment of AKU [12-14].

4. CONCLUSION
Although AKU is not a rare disease, this
diagnosis must be considered in middle aged

patients with low back pain, ochronotic pigment
deposited in cartilage tissues, sclera and hands.
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