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Abstract
Ochronotic arthropathy is a manifestation of longstanding
alkaptonuria. With increasing age, an accumulation of pigment
deposits of homogentisic acid in the joint cartilage results in
ochronotic osteoarthritis. We present a case of a 62-year-old female
who underwent staged left uncemented total hip and right cemented
total knee arthroplasty for osteoarthritis secondary to ochronosis.
Keywords: Ochronosis; Total hip arthroplasty; Total knee
arthroplasty; Osteoarthritis.

Introduction

A

lkaptonuria is a rare autosomal recessive disease that affects
one in 250,000-1 million people. Alkaptonuria is a metabolic
disorder caused by the lack of homogentisic acid oxidase enzyme.
Homogentisate polymers accumulate and cause urine darkening
(called alkaptonuria), brown black pigmentation of connective tissue
(called ochronosis), articular cartilage pathology, osteoporosis and
pathomorphologic changes in internal organs. There is no known
medical treatment for alkaptonuria. The management of ochronotic
arthropathy is usually conservative, but replacement surgery must
be offered for severely affected major joints. A few reports of surgical
treatment of ochronotic arthropathy have been published. This
report describes a case of ochronotic hip and knee arthritis treated
with total hip and knee arthroplasties. The literature, differential
diagnosis and management of this rare condition are reviewed in
this article.

Case Report
A 62-year-old woman was first admitted to an orthopaedic clinic
for assessment of pain in her right hip, left knee, and shoulders. She
took physical therapy and nonsteroidal anti-inflammatory drugs
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which provided some relief in her joints. She had no family history
of metabolic or physical abnormalities. Two-and-a-half years later,
the patient was referred to our clinic due to pain and limitation of
knee and hip motion.
During physical examination, a characteristic dark blue
pigmentation was found in the auricles and sclera of the eyes. A
major reduction in range of motion was noted for the entire length
of the vertebral column. Radiographs revealed narrowing of the
intervertebral spaces and fusion of vertebral bodies. Arthritis was
noted in the right hip joint, bilateral knee joints, and bilateral
shoulder joint (Fig. 1). The patient’s primary complaint was severe
right hip and left knee pain. An examination of the urine revealed
a brownish-black color when exposed to air. In addition, a high
level of homogentisic acid was found in the urine. A diagnosis of
ochronotic spondylopathy was established.

Figure 1: Preoperative appearance and plain radiographs: A)
Ochronotic pigmentation of the sclera; B) Black-blue pigmentation
of the external ear; C) Anteroposterior and lateral radiograph of
the lumbar spine; D) Anteroposterior radiograph of the hips; E)
Anteroposterior radiograph of the knees; F) Antero-posterior
radiograph of the right shoulder.
At first, the patient underwent cementless total hip arthroplasty
on the right side. During the operation, black discoloration of the
capsule was observed and found that a large amount of synovium
occupied the acetabulum. After four months, cemented total knee
arthroplasty was performed due to progressive pain and stiffness in
her left knee joint. Intraoperatively, the joint surfaces, neighboring
ligaments, and tendons were black with pieces of black cartilage
tissues. (Fig. 2)
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On follow-up examination, 18 months postoperatively, the
patient had adequate range of motion and was pain-free on right
hip and left knee. Plain radiographs did not show any abnormality
in the components of the prostheses. (Fig. 3)

Figure 2: Ochronotic joint manifestations: A) Head of the femur;
B) Intraoperatively, the joint surfaces.

There is no specific treatment for ochronotic arthritis. Joint
manifestations might be mitigable if homogentisic acid accumulation
and deposition could be diminished by dietary limitation of
phenylalanine and tyrosine. Ascorbic acid prevents oxidation and
polymerization of homogentisic acid in vitro, but the efficacy of this
form of treatment has not been established.7 The usual arthritic
drugs and physiotherapy decrease joint symptoms in the early stage
of ochronotic arthritis but do not decrease the rate of degeneration
of joints. Complaints due to degeneration of the joints, especially
hip and knee joints, and the treatment regimes were also described
in the literature.8-10 In the late stages of arthritis, orthopedic surgery
is prominent. In our case, hip and knee arthroplasty were conducted
after the conservative treatment failed.

Conclusion
Ochronosis is a rare metabolic disorder that affects peripheral
joints as well as spine and soft tissue. There is no absolute cure for
ochronotic arthropathy, but replacement surgery is offered. Total
joint arthroplasties of the hip and knee joints greatly improve the
physical activity of the patient.
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Figure 3: Postoperative plain radiographs: A) Antero-posterior
radiograph of the right hip showing cementless total hip prosthesis;
B) Antero-posterior radiograph of cemented total knee prosthesis;
C) Lateral radiograph of cemented total knee prosthesis.

Discussion
Alkaptonuria is a rare pathologic condition that is passed as an
autosomal recessive trait in most cases.1 Caused by mutations in the
homogentisate 1, 2- dioxygenase gene,2 it occurs in less than 1 in a
million births.3,4 The first sign of alkaptonuria is often a change in
urine color.5 Darkening of the urine and discoloration of the external
ear and sclerae may be overlooked by patients and their family
members. Therefore, the diagnosis of alkaptonuria may be delayed
until ochronosis has developed. Our patient was not conscious of
any of these properties until examined.
Weight-bearing joints are usually affected in ochronotic
arthritis. The knees are most frequently affected, while hip and
shoulder joints can also be affected. Signs of ochronotic arthritis may
resemble those of rheumatoid arthritis and ankylosing spondylitis.6
In ochronotic arthritis, small joints usually are not spared. However,
osteophytic changes are not as evident as in osteoarthritis. In our
case, degeneration of the hip and knee joints was the main cause of
the symptoms.
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