
Introduction
Mild discoloration of the articular cartilage typically develops 
gradually with age. However, in certain circumstances, 
pathological tissue pigmentation can occur, including conditions 
such as alkaptonuria (ochronosis) [1], pigmented villonodular 
synovitis, chronic phenol poisoning, burns, hemosiderosis [2], 
medication use like Levodopa [3] and methyldopa for 
Parkinson’s disease, certain antibiotics such as minocycline [4], 

and exposure to substances like hydroquinone.
Alkaptonuria, a rare metabolic disorder, follows an autosomal 
recessive genetic pattern resulting from a mutation in 
chromosome 3 (3q21-q23). It is distinguished by the buildup of 
homogentisic acid in tissues due to deficient homogentisic acid 
oxidase activity. This condition, known as ochronosis or black 
bone disease, manifests with dark urine and blackish 
discoloration, notably in connective tissues such as cartilage and 
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Introduction: Alkaptonuria is a rare metabolic disorder that follows an autosomal recessive genetic inheritance pattern. It is distinguished by 
the buildup of homogentisic acid in tissues due to deficient homogentisic acid oxidase enzyme activity. The excess homogentisic acid is expelled 
through urine, darkening it on oxidation. Moreover, it deposits in connective tissues, imparting a characteristic blue-black pigmentation. This 
condition is known as Ochronosis or black bone disease. This accumulation over time renders cartilage brittle, potentially leading to ochronotic 
arthropathy.
Case Report: A 46-year-old lady presented with long-standing bilateral knee pain for 8 years with a predominant focus on the right side. 
Recurrent swelling and pain episodes in the right knee were noted, occurring without significant traumatic events. Despite various conservative 
treatments attempted to alleviate her knee pain, the patient experienced minimal relief. On examination, the patient demonstrated difficulty in 
ambulating, with severe tenderness along the joint line and a restricted range of motion. Standing knee X-rays revealed severe tricompartmental 
osteoarthritis and a correctable valgus deformity of 5�. She underwent total knee replacement. A provisional diagnosis of ochronosis was made 
intraoperatively, later confirmed on histopathological examination of the tissue, and the patient was evaluated retrospectively.
Conclusion: Ochronotic arthropathies are rare conditions- characterized by articular cartilage damage. They are typically diagnosed post-
surgery, often when surgeons observe the dark coloration of cartilage. However, joint replacement surgery can safely and effectively manage 
these conditions, leading to favorable outcomes, including improved functionality, pain alleviation, and heightened patient satisfaction.
Keywords: Ochronosis, alkaptonuria, ochronotic arthropathy, total knee arthroplasty.

Abstract

Learning Point of the Article:
An orthopedic surgeon must maintain a strong suspicion for etiologies such as metabolic bone diseases such as ochronosis and be well-

prepared for challenging exposures and surgical procedures.
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bone [5]. The excess homogentisic acid is expelled through 
urine, darkening it on oxidation. Moreover, it deposits in 
connective tissues, imparting a characteristic blue-black 
pigmentation [6, 7]. This accumulation over time renders 
cartilage brittle, potentially leading to ochronotic arthropathy. 
Symptoms such as inflammatory arthritis and stiffness 
predominantly affect larger joints such as knees and hips, while 
spinal ankylosis and kyphosis may arise from disc calcification 
[5].
The reported case underwent total knee replacement, and 
blackish discoloration of cartilage and synovium was detected 
operatively. Histopathological examination of the specimen 
was suggestive of ochronosis, and the patient was assessed 
retrospectively. The patient expressed satisfaction with the 
outcome and could resume daily activities after the surgery.

Case Report
The reported case is for a 46-year-old Indian lady; she initially 
sought medical attention at our tertiary center outpatient clinic, 
reporting long-standing bilateral knee pain for 8 years with a 
predominant focus on the right side. Recurrent swelling and 
pain episodes in the right knee were noted, occurring without 
significant traumatic events. Despite various conservative 
treatments attempted to alleviate her knee pain, including long-
term physiotherapy and lifestyle adjustments, the patient 
experienced minimal relief. She is married, a non-smoker, with 
no prior surgical history, does not engage in sports, and has no 
relevant medication history. In addition, there is no family 
history of similar knee conditions.
On examination, the patient demonstrated difficulty 
ambulating due to the primary complaint of knee pain. Severe 
tenderness along the joint line and restricted range of motion, 
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Figure 1: X-ray anteroposterior and lateral views showing 
tricompartmental osteoarthritis.

Figure 2: Intraoperative image after tibial and femoral cuts.

Figure 3: Resected specimen of articular cartilage and synovium 
showing blackish discoloration.

Figure 4: Post-operative X-ray.
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limited from 10 to 100o, were observed during knee 
ex amination.  Standing knee X-rays revealed severe 
tricompartmental osteoarthritis and a correctable valgus 
deformity of 5o (Fig. 1). The knee exhibited stability in both 
anteroposterior and varus-valgus translations. The patient 
scaled her knee pain on the Visual Analog Scale as 8/10, and her 
function scored severe difficulty (24) on the Knee Injury and 
Osteoarthritis Outcome Score (KOOS) [8].

Operation
We performed a total knee arthroplasty (TKA) of the right knee 
under spinal anesthesia. The medial parapatellar approach 
exposed the right knee, revealing widespread blackish 
pigmentation of articular cartilage and synovial membrane. 
The patellar tendon was much stiffer than usual and was 
carefully mobilized to avoid injuring the knee extensor 
mechanism. Following the tibial and femoral cuts, we noticed 
the pigmentation localized to the cartilage layer (Fig. 2 and 3). 
We inserted a cemented mobile-bearing posterior stabilized 
prosthesis (Buechel-Pappas). The resected bone cuts and 
synovial membranes were sent for histopathological 
examination. Despite a thorough assessment after the release of 
the femur tourniquet, no significant bleeding lesions were 
identified. The post-operative period was uneventful, and the 
patient was retrospectively assessed for alkaptonuria after 
obtaining a histopathology report (Fig. 4). The patient was 
rehabilitated postoperatively as per standard rehabilitation 
protocols. The patient was followed up regularly for 2 years. The 
patient expressed satisfaction with the functional outcome of a 
score of 84.6(KOOS-JR) at the end of 2 years (Fig. 5).

Histological examination

Microscopic examination with hematoxylin and eosin staining 
of the cartilage revealed a noticeable decrease in the number of 
chondrocytes and chondrocyte fragments suggestive of 
d e g e n e r a t i v e  c h a n g e s .  Nu m e r o u s  y e l l o w - b r o w n , 
banana/sickle-shaped, and round ochronotic bodies were 
identified along with hemosiderin-loaded macrophages [9] 
(Fig. 6). Pearl’s Prussian blue staining was negative, indicating 
no iron deposition (i.e., hemosiderosis) in the joint surface 
cartilage (Fig. 7).

Discussion
Severe pigmentary abnormalities in the joint occasionally occur 
after several specific conditions, such as ochronotic arthropathy 
due to alkaptonuria [1], hemosiderosis [2], and the use of drugs 
for Parkinson’s disease [3] or antibiotics [4]. In this case, the 
severe black coloration of the articular cartilage appears to have 
occurred due to ochronosis. Even though this condition can be 
diagnosed through a urine test, diagnosis is generally confirmed 
after joint surgery [10, 11].
Ochronosis metabolic arthropathy presents as a rare 
degenerative joint disease characterized by the accumulation of 
homogentisic acid on the articular cartilages of large joints and 
the spine [5]. Typically, symptomatic ochronosis in joints 
emerges after age forty and clinically resembles osteoarthritis 
[6, 7]. This condition does not display a sex predilection. As per 
previously published literature, most diagnoses of knee 
ochronotic arthritis are confirmed intraoperatively [10, 11], 
mirroring our case and retrograde evaluation was done. 
Intraoperative analysis of synovial and articular cartilage biopsy 
revealed numerous yellow-brown, banana/sickle-shaped, and 
round ochronotic bodies, indicative of ochronosis [9].
Lee et al .  conducted a Systematic l iterature rev iew 
encompassing 19 case reports from 2000 to 2016 involving 19 
patients and 26 TKAs. Their findings revealed favorable 
outcomes across all cases, with no significant complications. 
The authors also examined the various types of prostheses used. 
In line with previous research, they advocated for cemented 
TKA with a posterior-stabilized prosthesis as the preferred 
treatment for ochronosis and its recommendation for patients 
with rheumatoid arthritis [12, 13].
The accumulation of homogentisic acid in the patellar articular 
cartilage and tendon induces chemical irritation and weakens 
the tendon [14]. We opted for patella resurfacing due to the 
dark pigment deposits in the patellar articular cartilage. To 
prevent ligamentum patellae avulsion during patella 
resurfacing, we exercised meticulous care in gently everting the 
patella.
It is important to note that these patients may exhibit significant 
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Figure 5:  Follow-up X-ray at 2 years.
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synovitis, potentially leading to bleeding after synovectomy. 
This could prolong the surgery and complicate the cementing 
of the prosthesis. To mitigate this, we employed a hemostatic 
tourniquet and administered tranexamic acid before the 
tourniquet release, aiming to minimize bleeding and ensure 
optimal cementing quality [14].
Diagnosis typically happens post-surgery when surgeons notice 
the dark coloration of the cartilage. Despite limited 
information, TKA is the preferred treatment for advanced 
disease, as it alleviates pain and improves function [15].
In the existing literature, no specif ic post-operative 
rehabilitation guidelines have been outlined for ochronotic 
knee arthritis. Therefore, we adopted a similar rehabilitation 
protocol for standard total knee replacement patients. Total 
knee replacement has demonstrated favorable outcomes for 
patients unresponsive to conservative management of 
ochronotic knee arthritis [15]. Spencer et al. detailed the 
outcomes of three patients who underwent 11 arthroplasties, 
involving both upper and lower extremities, for degenerative 
ochronotic arthropathy. These patients showed positive results 
during a 12-year follow-up [16]. Our patient expressed 
satisfaction with a pain-free knee joint after 2 years.

Conclusion
Ochronotic arthropathies are rare conditions characterized by 
articular cartilage damage. They are typically diagnosed post-
surgery, often when surgeons observe the dark coloration of 
cartilage. However, joint replacement surgery can safely and 
effectively manage these conditions, leading to favorable 
outcomes, including improved functionality, pain alleviation, 
and heightened patient satisfaction.

Clinical Message

Given its rarity and frequent lack of detection, the functional 
outcome of knee arthroplasty in patients with ochronotic 
arthropathy mirrors that of primary osteoarthritis. The crux lies in 
accurately diagnosing the condition and anticipating any 
intraoperative challenges. Long-term follow-up is needed to 
establish the outcome of TKA in ochronotic arthropathy.
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Figure 6: Hematoxylin and eosin staining showing ochronotic 
bodies and degenerative changes.

Figure 7: Negative pearls Prussian blue staining.
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