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Ochronosis is an entity characterized by deposition of homogentisic acid and metabolites in 
connective tissues, such as joint cartilage, skin and sclera. Ochronosis is generally diagnosed 
by a clinical triad of degenerative arthritis, ochronotic pigmentation and urine color turning 
black upon alkalization. Since ochronotic arthropathy is one of the most important mor-
bidity causes in ochronosis, in this study, we aimed to present two cases diagnosed. One of 
two cases we present had advanced degenerative alterations in both hip and knee, and the 
other case had advanced degenerative alterations in knee joints. Macroscopical examination 
of the resection materials revealed black pigmentation on joint surfaces. Histopathologically, 
cartilage lacunes filled with brown pigment and inflammatory infiltration, as well as brown 
pigmentation in soft tissue, were observed. Clinical history revealed that the patients had 
dark urine since childhood and they detected dark spotting at their underwear. As all findings 
evaluated together, these two rare cases, which are diagnosed as ochronotic arthropathy, 
reviewed in the light of the literature.
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INTRODUCTION

Alkaptonuria is a rare hereditary disorder of tyrosine and 
phenylalanine metabolism occurring approximately one in 
1 million people.[1,2] Alkaptonuria is characterized by an 
increase in level and urinary excretion of homogentisic 
acid (HGA) due to hereditary deficiency of homogentisic 
acid oxidase (HGO) that has a role in the metabolism of 
this amino acid.[1,3,4] Ochronosis is the deposition of HGA 
and metabolites in connective tissues, such as eye, ear car-
tilage, skin, buccal mucosa and tendons leading to dark 
pigmentation.[5,6] In addition to the pigmentation of con-
nective tissues, genitourinary, cardiovascular and respira-
tory symptoms are also described. The most important 
morbidities are ochronotic arthropathy and cardiovascular 
involvement.[7,8] It is mostly diagnosed with a clinical triad 
of the dark color of urine upon alkalization (alkaptonuria), 

ochronotic pigmentation (ochronosis) and degenerative, 
progressive arthritis (ochronotic arthropathy).[9,10] No 
specific therapy is available and generally, only sympto-
matic therapy is administered for complications.[6,10,11]

CASE REPORT

Case 1– A 62-year-old male admitted to Orthopedics & 
Traumatology Clinic due to difficulty in walking short dis-
tances as well as pain in both knees and right hip. He had 
movement restriction in both knees and hip (right hip ab-
duction 40 and flexion 60) and movements were painful. 
In left lateral knee radiography, advanced arthrosis and pe-
riarticular calcifications were seen in the knee joint (Fig. 
1a). In anteroposterior (AP) pelvic radiography, there was 
grade 4 osteonecrosis in right hip, narrowing of sacroiliac 
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joints and osteophyte formations at joints (Fig. 1b). The pa-
tient was hospitalized for knee arthroplasty operation with 
diagnoses of gonarthrosis and coxarthrosis. Level of red 
blood cells was 3.24x106/mm3 (4.2–5.5x106/mm3), hemoglo-
bin (Hb) level was 9.7 g/dL (11.7–16 g/dL), and hematocrit 
(Hct) level was 28.1% (35–47%); all were lower than normal 
values. The sedimentation rate was 17 mm/hr. During the 
operation, besides advanced stage 4 gonarthrosis, a dark 
pigmentation was seen in femur condyles, meniscuses, tibia 
plateau and patellar condyles of both knees (Fig. 2). Three 
months later, the patient was operated for coxarthrosis, 
and the femoral head extracted during the procedure also 
had a dark pigmentation. Bone fragments from the right and 
left knee and also the joint surface of the resection material, 
including femoral head, showed black pigmentation.

Case 2– A 64-year-old female patient with deformation on 
left knee admitted to Orthopedics & Traumatology Clinic 
due to difficulty in walking long distance and knee pain ag-
gravating for the last 5–6 months. Fatigue, fever and weight 
loss were not present, and any pathological finding was not 
found in the systemic examination. Radiological images of 
the case were not available. She was hospitalized for knee 
arthroplasty operation for gonarthrosis on the left knee 
joint. Red blood cell count was 3.12x106/mm3 (4.2-5.5x106/
mm3), Hb level was 9 g/dL (11.7–16 g/dL) and Hct level was 

28.5% (35–47%); all were lower than normal. Sedimentation 
was 40 mm/hr. Urine analysis revealed no abnormal finding. 
During operation, black color was observed on meniscuses 
and extracted bone fragments. Macroscopic examination of 
the material that included bone and soft tissue fragments 
had black pigmentation on joint surfaces. 

In the microscopical examination of both tissues, cartilage la-
cunes stained with brown pigment, brown pigment deposits 
in soft tissue, focal lymphocyte and plasma cell infiltration 
and cartilage tissue fragments with foreign body giant cells 
and brown pigmentation were observed (Figs. 3, 4). All the 

Figure 1. (a) Advanced arthrosis and periarticular calcifications 
in left lateral knee joint radiography, (b) Grade 4 osteonecro-
sis, narrowing at sacroiliac joint and osteophytic formations at 
joints, in right pelvis at AP pelvicradiography.

(a) (b)

Figure 2. Knee joint with black foci and degenerative alterations.

Figure 3. (a) Brown pigmentation deposits in the cartilage of 
joint (H&E, x40), (b) Cartilage tissue fragmants with foreign gi-
ant cells (H&E, x200).

(a) (b)

Figure 4. (a) Cartilage lacunes with brown pigment (H&E, x40), 
(b) Brown pigmentation in soft tissue (H&E, x100).

(a) (b)
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findings were more prominent in Case 2. However, bone 
trabeculae were slightly thinner in Case 1. Reexamination 
of the patients revealed that the urine was dark since child-
hood, and underwear used to have prominent black spots. 
In patients’ history, drug use, the occupational disease that 
might cause high metal poisoning or a clue for exogenous 
ochronosis were not present. When histopathological and 
clinical findings were collectively analyzed, the cases were 
diagnosed as ochronotic arthropathy. 

During the follow up of cases, no complication was ob-
served. However, the patients discontinued coming to 
control visits (Case 1, after three months and Case 2, after 
five months) and further follow-up was terminated. 

DISCUSSION

Ochronosis, which has an autosomal recessive transmis-
sion and is observed twice more at men than women, is 
generally asymptomatic till adulthood.[3,6]

In early ages, infant diaper turning gray-black or staining 
black upon contact with an alkaline material, such as soap, 
may be the sign.[10,12] In the clinical history of both of our 
cases, the patients mentioned their underwear turning 
black upon contact with urine. 

The deposition of ochronotic pigment in connective tis-
sues is first seen during the 3rd-4th decade. Gray-blue 
pigmentation in the tendon, ligament, sclera, ear cartilage, 
heart valves, intima of blood vessels, tooth, fingernail and 
dura mater is observed.[6,9,13] Inflammation, degeneration 
and pigmentation occur in affected tissues and the tissue 
becomes weaker and more fragile.[10,14] In neither of our 
cases, pigment deposition in connective tissues was found 
in the systemic examination. 

Clinical signs and symptoms occur in the 4th-5th decade. 
Urine color turning black upon alkalinization, the 
ochronotic pigment in tissues and degenerative arthritis 
make the classical triad that leads to the diagnosis.[8,9] Qual-
itative HGA detection in urine is also diagnostic.[15] Due 
to ochronotic pigment deposition, joint capsule, tendon 
and ligaments become dark brown-black. In the advanced 
stage, erosion and progressive degenerative alterations are 
seen at cartilage.[10] Ochronotic pigment deposition might 
be observed in two ways, which are ochronotic spondylo-
sis and peripheral arthropathy.[3,16] In peripheral arthropa-
thy, mostly knee, shoulder and hip and rarely, small joints 
of hand and foot, wrist, elbow and ankle are affected.[17]

In most cases, diagnosis is made by chance in patients that 
are operated because of orthopedic complaints. Degen-
erative alterations and striking color changes analyzed in 
collaboration with histopathology lead to the diagnosis.
[8,10] Histologically, depending on the amount of HGA de-
position in synovial tissue, joint cartilage fragments with 
brown-black pigmentation, and surrounding granulation 
tissue with foreign body giant cells, slight lymphocyte and 
plasma cell inflammatory infiltration are observed.[8,16] The 
pigment is not deposited in bone tissue, but calcification 

and bone remodelling might be seen. Bone findings are 
usually less severe than cartilage and are not related to 
disease progression.[18,19]

In clinical differential diagnosis, osteoarthritis, ankylosing 
spondylitis and rheumatoid arthritis should be considered. 
Correlation of laboratory and radiological data with clini-
cal findings would be valuable for differentiation.[9,12]

Clinical course and prognosis of the disease depend on the 
severity of alkaptonuria. Some cases might show a benign 
course with minimal joint involvement. However, in some 
cases, there is an aggressive clinical course with cardiac 
insufficiency or progressive spinal deformity as well as the 
involvement of knee, hip and shoulder joints.[3,6,8]

In ochronosis, although severe morbidity, such as 
ochronotic arthropathy and cardiovascular involvement, 
does not affect survival, they decrease quality of life since 
they lead to progressive disability.[7,8]

Clinical history, in our cases, shows that disease signs ac-
tually begin during the neonatal period, but patients and 
caregivers disregard the signs. Thus, patients may present 
years later with delayed diagnosis and symptoms that af-
fect their quality of life. We present these cases, which 
should be considered in the differential diagnosis of de-
generative joint diseases, to emphasize the significance of 
early diagnosis and proper treatment.
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Okronozis homogentisik asit ve metabolitlerinin eklem kıkırdağı, deri ve sklera gibi konnektif dokularda birikimiyle karakterize bir tablodur. 
Tanı genellikle dejeneratif artrit, okronotik pigmentasyon ve idrar renginin alkalizasyonu sonucu siyahlaşmasından oluşan klinik triad ile konur. 
Okronozisde en önemli morbidite nedenlerinden biri okronotik artropati olduğu için, tanı alan iki olguyu sunmayı amaçladık. Olgulardan 
birinin kalça ve diz, diğerinin diz eklemlerinde ileri derecede dejeneratif değişiklikler mevcuttu. Operasyon materyallerinin makroskopik in-
celemesinde eklem yüzeylerinde siyah renk değişikliği dikkati çekti. Histopatolojik incelemede; kahverenkli pigment içeren kıkırdak lakünleri, 
yumuşak dokuda inflamatuar infiltrat ile birlikte kahverenkli pigment birikimi gözlendi. Klinik öyküleri sorgulandığında; küçüklüklerinden beri 
idrarlarının koyu renkli olduğu ve iç çamaşırlarına idrar teması sonucunda siyah renkte leke oluştuğu ifade edildi. Tüm bulgular birlikte değer-
lendirildiğinde okronotik artropati tanısı alan iki olgu nadir görülmeleri nedeniyle literatür verileri eşliğinde gözden geçirildi.

Anahtar Sözcükler: Dejeneratif  artrit; diz eklemi; kalça eklemi; okronotik artropati; pigmentasyon.

Okronotik Artropati: İki Olgu Sunumu
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