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Ochronotic	Arthropathy:	Degenerative	and	 
Complex Tear of Black Meniscus

Jung-Ro Yoon, M.D., Yoonjung Kim, M.D.*, Jungjin Yu, M.D., and Jae-Hyuk Yang, M.D.
Departments of Orthopedic Surgery and *Pathology, VHS Medical Center, Seoul, Korea

In this report, a case of a black meniscus with underlying ochronosis is described. Further analysis by laboratory findings showed that the 
patient had underlying alkaptonuria, which was previously undiagnosed. The patient’s symptoms showed improvement after arthroscopic 
treatment.
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Alkaptonuria (AKU) is a rare hereditary autosomal recessive meta-

bolic disease that has an incidence rate of one in 250,000 to 1,000,000 

live births characterized by a defect in the gene coding for homo-

gentisate 1, 2-dioxygenase.1-3) As a result of this defect, the human 

body does not have enough of an enzyme called homogentisic acid 

oxidase, and homogentisic acid (HGA) accumulates. HGA is ex-

creted in the urine, then turns dark when exposed to air due to oxi-

dation.4) HGA has high affinity to connective tissues where it forms 

polymers with collagen of brown-black color. It can affect hyaline 

cartilages, intervertebral discs, skin and sclera. This accumulation of 

HGA polymers makes collagen more brittle and more vulnerable to 

mechanical stress. The decrease of cartilage quality causes arthropa-

thy in large joints and the spine. Brownish black pigmentation of 

tissue and degenerative arthritis, accompanied with dark discolor-

ation in urine, are called ‘ochronosis’.

　The diagnosis of ochronosis is usually made in a middle-aged 

patient (40s and older) with a triad of degenerative joint disease, 

ochronotic pigmentation of the sclera and skin and the characteristic 

urine changes.3,5,6) The skeletal system is predominantly involved, 

although other systems, including cardiovascular and urinary sys-

tems, may also be affected. The natural history of ochronotic ar-

thropathy is known to be of relentless progression, sometimes rapid, 

that eventually leads to destruction of the joint. This disease may 

progress from simple AKU to alkaptonuric ochronosis and finally to 

ochronotic arthropathy.6,7) In this report, degenerative and complex 

tear of black meniscus is presented with knee arthroscopic findings.

CASE REPORT

A 78-year-old male patient with Korean nationality had suf-

fered constant knee pain for 5 years. The patient complained pain 

on medial and lateral aspect of knee joint which worsened during 
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Figure 1. (A) Radiographs of the knee showing loss of joint space and 
subchondral sclerosis. (B) Magnetic resonance imaging with a complex 
tear of medial and lateral meniscus.
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stair walking and recurrent effusion. His symptoms were intermit-

tently treated with knee joint aspiration and medical treatment at 

local clinic. Physical examination revealed effusion of knee joint. 

There was tenderness on medial and lateral aspect along the joint 

line. Range of knee motion was from 10 degrees of flexion and 120 

degrees in full flexion. As a past history, he was receiving a medical 

treatment for benign nodule in thyroid. There was no back pain. He 

neither had any extraordinary medical history such as rheumatism 

nor possessed family history regarding AKU. Discoloration of skin, 

sclera, nose, and ears were not observed. There was no dark discol-

oration of urine.

　Radiographs of knee joint demonstrated joint space narrowing 

and subchondral sclerosis (Fig. 1A). Magnetic resonance imaging 

confirmed a complex tear of the medial and lateral meniscus (Fig. 

1B). Laboratory tests including the erythrocyte sedimentation rate 

were within normal range. Arthroscopic treatment was decided. 

Arthroscopic exam revealed brown pigmentation and hypertrophy 

of the synovium in all compartments (Fig. 2). Multiple cartilaginous 

and fibroid loose bodies were found. Degenerative and complex tear 

was found on the medial and lateral meniscus, as well as Outerbridge 

Figure 2. Arthroscopic findings. Brown pigmentation and hypertrophy of the synovium (white arrows) at medial knee compartment (A) and lateral knee 
compartment (B).

Figure 3. Arthroscopic findings after arthroscopic menisectomy. (A) Medial meniscus. The parenchymatous tissue of meniscus was uniformly black 
with sharply defined edges (arrow). (B) Lateral meniscus. Intrasubstance deposition of a grossly black substance (arrow) with yellowish-brown 
pigmentation of the cartilage was demonstrated.
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grade III cartilage lesion of the distal femur and proximal tibia. Dis-

coloration of articular cartilage was not demonstrated. Debridement 

of the frayed tissue and synovium with partial menisectomy was 

performed. There was black discoloration within the substance of 

the medial (Fig. 3A) and lateral meniscus tear (Fig. 3B). Ligaments 

were intact without structural or pigmentation abnormalities. His-

topathological examination of the pathologic specimen taken from 

the meniscus showed degenerative fibrocartilage with nonspecific 

brownish shards (Fig. 4).

　After surgery, additional examinations for possible ochronosis 

were performed. The patient’s urine sample produced rapid, deep 

brown discoloration when tested with silver nitrate and ammonium 

hydroxide. An elevated level of HGA (patient’s level of 2.13 mmol 

HGA/mmol of creatinine; reference ＜2.00 mmol HGA/mmol of 

creatinine) was detected using mass spectrometry and gas chroma-

tography which confirmed the diagnosis of AKU. Subjective symp-

tom improvement was achieved in the early period after surgery. 

Four years have passed from the initial arthroscopic treatment and 

there is no recurrence of effusion and no loss of joint motion in re-

cent follow-up.

DISCUSSION

The most important finding of this study is that there was symp-

tomatic improvement of ochronotic knee joint by arthroscopic 

means. In the presented case, there is no recurrence of knee joint 

effusion and loss of motion after 4 years of initial arthroscopic treat-

ment. It is known from previous study that arthroscopic treatment 

such as removal of loose bodies, debridement of frayed tissues, and 

removing the debris all contribute to the improvement of symptoms 

in these patients.8)

　The diagnosis of ochronosis is usually made in middle-aged pa-

tients.3,5) Although not eminent from the presented case, the clinical 

symptom is usually known to begin with low back pain and stiff-

ness. One of the characteristic roentgenographic findings are calci-

fication of the intervertebral disc, disc space narrowing and vacuum 

phenomenon.3,7) Radiographic changes of the peripheral large joints 

appear several years later and resemble degenerative arthritis with 

articular space narrowing and sclerosis.4,7)

　The intrasubstance deposition of pigment in the articular cartilage, 

menisci and synovium, and chondromalacia are the characteristic 

findings of ochronosis. Differential diagnosis of ochronotic ar-

thropathy may include hemophiliac arthropathy, pigmented villon-

odular synovitis, and arthropathy associated with haemochromatosis 

etc. Diagnosis may be aided by urine analysis, detecting an elevated 

level of HGA in mass spectrometry and gas chromatochraphy and 

dark staining on alkalinisation.4,9) Ochronotic pigment deposition is 

known to occur in sites with high collagen content. However, extra-

articular manifestations, such as pigmentation of ear auricle and 

sclera were not demonstrated in the presented case.

　The medical treatment for ochronotic joint disease is known to 

be ineffective. Treatment with high dose of ascorbinic acid proved 

to lower the levels of HGA in excreted urine but does not prevent 

the occurrence of arthropathy.4,7) The aim of physical therapy and 

rehabilitation is to limit loss of function and progression of symp-

toms. Symptomatic treatment with non-steroidal anti-inflammatory 

drugs or surgical treatment in affected joints, such as synovectomy, 

arthroscopic debridement, fusion, or arthroplasty may be provided.4)

Figure 4. The histopathology of the meniscus revealed degenerative fibrocartilage with nonspecific brownish shards (arrows) (H&E; A: ×200, B:×400).
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　Authors experienced a case of degenerative and complex tear of 

black meniscus in a 78-year-old Korean male patient with AKU 

diagnosed and treated by arthroscopy. Knee arthroscopy is a useful 

diagnostic and therapeutic tool in patients with ochronotic arthropa-

thy.
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조직흑갈병성	관절증:	흑색	반월상	연골판에	 
동반된	퇴행성	복합	파열
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본 증례에서는 관절경 수술 시 우연히 발견된 흑색 반월상 연골판에 대한 보고이다. 추가적인 검사에서 이전에 환자는 몰랐던 알캅톤

뇨증이 확인되었다. 슬관절 관절경 치료 이후 환자의 주증상이었던 반복적인 슬관절 삼출과 불편감은 완화되었다.
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