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Abstract

Introduction: Alkaptonuria (AKU) is a very rare disease and occurs due to the deficiency of the enzyme homogentisate1, 2-dioxygenase 
(HGD) which results in ochronosis, a term used to describe the dark pigmentation of the tissues. Alkaptonuria affects mostly the knee joint 
followed by the hip as major weight bearing joints, where the life quality of such patients is severely affected.
Case Presentation: We present a case of Caucasian male who was suffering from severe osteoarthritis of the knee. Initially he underwent 
an arthroscopic partial meniscectomy in a nearby hospital. Fourteen months later we performed a total knee replacement using the 
Journey II CR prosthesis. We found a dark pigmentation of the inside of the knee (synovial tissue and cartilage). A positive urine test and a 
pathological specimen examination revealed the diagnosis of AKU. The patient had no complications after the surgery and underwent a 
standard rehabilitation program.
Conclusions: Osteoarthritis could be the first manifestation of patients with AKU and the onset of the joint disease could be late and rapid.
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1. Introduction
Alkaptonuria (AKU) is a very rare disease. It is consid-

ered to be an autosomal recessive metabolic condition 
(1), which is estimated to be in a frequency range from 
1:250,000 live births in the USA (2) to 1:19,000 in Slovakia 
(3). It occurs due to the deficiency of the enzyme homo-
gentisate1, 2-dioxygenase (HGD) (2) which is responsible 
for the degradation of homogentisic acid (HGA), an inter-
mediate product from metabolism of the amino acids ty-
rosine and phenylalanine, resulting in the accumulation 
of HGA and its metabolites in the tissues causing ochro-
nosis (a term used to describe the dark pigmentation of 
tissues) (4). Symptoms of AKU include the appearance of 
dark urine, ear and scleral pigmentation, arthropathy of 
major joints and spine, calcification of cartilaginous tis-
sue as well as deterioration of cardiac valves (2, 4). Most 
of these symptoms are observed starting in the fourth 
or fifth decade of life (5), except for the appearance of 
dark urine, which is detected during childhood, result-
ing from excretion and oxidation of homogentisic acid. 
The pigmentation also affects the tendons and ligaments, 
because of their high collagen content, and it causes in-
flammatory alterations that may lead to spontaneous 
tearing (6). Alkaptonuria affects mostly the knee joint 
followed by the hip as major weight bearing joints (7, 8). 
Arthroscopic debridement and drilling may be helpful 
in the early stage of ochronitic arthropathy, but most of 
the patients will eventually require joint replacement (9). 

Although there is no proven link between the presence 
of homogentisic acid and shortened lifespan, the qual-
ity of life is severely affected (10). The current treatments 
that give proven clinical benefits are either liver or renal 
transplantation or more commonly joint replacement 
surgery (4, 11).

2. Case Presentation
A 55-year-old Caucasian male was referred to our hospi-

tal suffering from right sided knee pain for almost 2 years. 
The pain used to be related to movement and weight bear-
ing and lately also in sleeping and at resting. In the last 2 
years the patient was not able to practice his job as a weld-
er. Fourteen months earlier he underwent, in a nearby 
hospital, an arthroscopic knee debridement and partial 
meniscectomy. He was diagnosed to be having a severe 
osteoarthritis of the right knee. There was no documen-
tation of a dark pigmentation of the inside of the knee. 
The patient is known to be having severe osteoarthritis 
of the right shoulder, chronic hepatitis C infection, status 
after a stroke with hemiparesis of the left side with resid-
ual lightly impaired superficial sensation of the arm. The 
clinical examination revealed that the patient is in a good 
general and nutritional status. He showed a slightly pain-
ful limping on the right side with a mild varus deformity. 
The right knee showed two inconspicuously arthroscopy 
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scars. There was mild effusion, no warming or redness of 
the skin. There was tenderness on palpation on the medial 
joint space and the patella. The range of movement was 
limited with a maximal flexion of 100 degrees and an ex-
tension lag of 10 degrees. The medial collateral ligament 
was slightly contracted, but there was no ligament insuffi-
ciency. The x-rays of the right knee in two planes in stand-
ing and the sky-view of the patella revealed an advanced 
joint space narrowing and osteophytes on the medial 
side and behind the patella (Figure 1). Due to the clinical 
and radiological as well as the arthroscopic findings, the 
patient was scheduled for a total knee replacement (TKR). 
The surgery was performed under general anesthesia with 
additional epidural analgesia. After exploring the knee, 
we surprisingly found a severely black pigmentation of 
the synovial tissue, menisci, cruciate ligaments as well as 
the quadriceps and patellar ligaments. The joint cartilage 
showed mild black pigmentation. Many specimens of the 
black tissues were taken for further histopathological 

examination. We performed a cemented TKR using the 
Journey II CR system (Smith and Nephew, Memphis, USA) 
(Figure 2). The Journey II CR is a new prosthesis using the 
OXINIUM technology (12) to be used in high demanding 
active patients aiming to preserve the anatomical 3 de-
grees medial inclination “varus” of the joint line (Figure 
3). The patient underwent the scheduled early in-hospital 
mobilization on two crutches on the first postoperative 
day. He was discharged after ten days to start a special re-
habilitation program for four weeks. The pathological con-
sultation of the tissue specimens revealed an ochonrotic 
Alkaptonuria. A later performed urine test confirmed the 
diagnosis (Figure 4). Scheduled clinical and radiological 
assessments after 6 and 12 weeks revealed a satisfied pa-
tient with a good knee function with a maximal flexion of 
120 degrees without any extension deficiency. The patient 
was advised to undergo further physiotherapy to optimize 
the range of movement and strengthen the thigh muscles.

Figure 1. Preoperative ape and lateral Radiographs of the Right Knee Showing a Severe Osteoarthritis Mainly on the Medial Side
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Figure 2. Intraoperative Images Showing the Black Cartilage and Soft Tissue, Affecting Mailny the Meniscus and the Synovial Tissue, and Finally Implanted 
Journey II CR Prothesis (OXINIUM)

Figure 3. Postoperative Radiographs Showing the Journey II CR Prothesis

The 3 degrees of medial inclination of the joint line (varus) is achieved through the PE-insert and to be seen in the ape-radiograph.
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Figure 4. Positive Urine Test

3. Discussion
Alkaptonuria is a well-known non-malignant disease 

and was first described in 1584 in children with dark 
urine. The review of the literature showed few cases of the 
ochronotic joint disease. These cases are mostly present-
ed in the form of case reports, and mostly they are from 
Turkey, Iran and India (13-15). Our patient has a Kazakh 
descent. At our hospital we perform around 1,200 arthro-
plasties per year. The presented case was the first one to 
be documented in our hospital at least in the last 10 years 
with an ochronotic joint disease. Early manifestations of 
AKU, such as dark urine are usually noticed by mothers 
when changing the diaper of a newborn (16). Physical 
symptoms of AKU, particularly ochronotic ear and scleral 
pigmentations, always appear after 30 years of age with 
progressive arthritic and organ changes as age advances 
(2, 4). Kumar et al. (17) presented 3 patients with 4 sponta-
neous ruptures of the patellar tendon and tendo Achilles 
as the first symptom of AKU. Some other cases of AKU are 
presented with spinal affection with major neurologi-
cal and/or psychological symptoms (18). Our patient had 
no major peripheral symptoms of AKU other than the 
joint disease of the knee and probably of the shoulder. 
The black pigmentation of the knee joint was for us an 
extremely unexpected surgical finding. In the presented 
case, an arthroscopic debridement of the affected knee 
was performed in a nearby hospital 14 months earlier. In 
the arthroscopy, there were no hints about a tissue dark 
coloration, which can be a clue for a late onset and pro-
gressivity of the disease in this patient. Currently, there is 
no specific medical treatment for AKU and therefore the 
therapeutic approach is always symptomatic. However, 
total joint replacement in published cases of ochronotic 
osteoarthritis report good results similar to osteoarthri-
tis patients without ochronosis (14). Nevertheless, there 
is no safe information in the literature about the type of 
the prosthesis. According to the literature data and to our 
case, the diagnosis of an ochronotic joint disease is usual-

ly established during the surgery. In the most published 
cases there were no difficulties to perform a TKR. Spencer 
et al. (19) reported one case in which the patellar tendon 
was stiff and attenuated, making patellar dislocation dif-
ficult. In the presented case there was a strong pigmen-
tation of the quadriceps and patellar tendons, but they 
were not calcified and therefore we did not have any diffi-
culty to dislocate the patella during the surgery. This case 
is presented to add it to the short list of this disease in 
the literature. The aim is to show that in some cases, the 
ochronotic joint disease could be the first manifest symp-
tom of AKU. Until now there is no evidence that osteoar-
thritis on top of ochronosis has worse prognosis than 
primary osteoarthritis (20). Therefore, we believe that 
the therapeutic approach in both conditions is the same 
and surgeons should not hesitate to perform a one-set 
arthroplasty of a severely damaged black joint. From the 
current case report, it is concluded that (1) osteoarthritis 
could be the first manifestation of patients with AKU, (2) 
the onset of the joint disease could be late and rapid, and 
(3) in our opinion, the joint replacement surgery might 
be the best intervention in such patients.
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