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Knee and Hip Joint Replacement Surgery in a Patient 
with Ochronotic Arthropathy: Surgical Tips

Abstract
Ochronosis or black joints disorder is a rare autosomal recessive disorder caused by deficiency of homogentisic acid 
oxidase. Orthopaedic manifestations are common and mostly involve spine and large joints such as knee and hip. 
Arthropathy is progressive and will eventually leads to arthroplasty. Not being familiar with this disorder might lead to 
devastating complications. We present a 57 year-old woman with Ochronosis who successfully underwent cemented 
cruciated substituted knee replacement and cementless hip replacement. Proper orthopaedic and anesthetic pre-
operative preparation, soft tissue specially patella tendon management throughout operation and meticulous bleeding 
control during surgery are crucial. The results of the knee and the hip replacement surgery in this patient are satisfactory, 
after 24 months and 18 months follow-up, respectively. If Orthopaedic surgeons and anesthesiologists are well prepared, 
the outcome of joint replacement in Ochronosis patients will be as satisfactory as patients with primary osteoarthritis.

Level of evidence: V
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Introduction

Ochronosis is an autosomal recessive disorder 
caused by deficiency of homogentisic acid oxidase. 
Deposition of oxidized homogentisic acid within 

hyaline cartilage causes black discoloration of joints, 
thus, it is known as black joints disorder. Orthopaedic 
manifestations are common and mostly involve spine 
and large joints. Other systems, such as cardiovascular, 
respiratory, genitourinary and ocular systems, can be 
involved as well. Arthropathy is progressive and will 
eventually leads to arthroplasty (1).

Sometimes this disorder is diagnosed for the first time 
due to orthopaedic manifestations, moreover, it might 
even surprise you during operation, when you face a black 
joint in a patient never diagnosed as such before (1, 2).

This disorder is rare and just a small number of 
orthopaedic surgeons will ever have an encounter 
with it. However, not being familiar with this disorder 
might lead to two probable circumstances. Either the 
surgeon finds the black appearance of soft tissue and 
joint so strange that they just take a biopsy and decide to 
postpone definitive surgery after histological diagnosis, 

or the surgeon continues the operation without basic 
knowledge about precautions in these patients and 
ends up with devastating intraoperative complications. 
Although the first scenario seems to be a more rational 
decision, any surgical procedure in these patients has a 
higher risk of complications than normal and a second 
operation will have a higher risk especially in terms of 
infection and anesthesia complications. We present a 
case of Ochronosis who successfully underwent total hip 
and knee joint replacement. Moreover, we will discuss 
surgical tips of arthroplasty in these patients. Written 
informed consent was obtained from the patient for 
publication of this case report and accompanying images.

Case presentation
A 57 year-old woman presented with chronic low 

back pain and chronic bilateral hip and knee pain. 
It was more severe in the right knee, which was not 
responding to medical treatment anymore. In physical 
examination the patient had a dark bluish sclera and 
pinnae characteristic of Ochronosis [Figure 1A; 1B]. 
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Urine analysis confirmed the diagnosis of Ochronosis. 
Radiologic evaluation showed degenerative changes in 
spine, bilateral hip joints and bilateral knee joints, which 
were more sever in the right knee.

Patient was scheduled for cemented right total 
knee arthroplasty with the diagnosis of Ochronotic 
arthropathy. The procedure was performed under general 

anesthesia and with tourniquet control. After standard 
medial parapatellar capsulotomy, we observed joint 
degeneration and black colored pigmentation in synovial 
tissue and articular cartilage. Patella tendon was severely 
affected and fragile. Black discoloration in cartilage and 
soft tissue was progressing throughout operation and 
patella tendon was getting more fragile [Figure 2A; 2B]. 

Figure 1. Dark bluish pigmentation in physical examination characteristic of 
Ochronosis in: A) sclera. B) pinnae.   

Figure 2. Black discoloration of cartilage and soft tissue in knee joint and progression 
throughout operation. A) After arthrotomy. B) Forty minutes after arthrotomy. 
(During operation patella eversion in flextion should be avoided. This photo is taken 
in semi extension positions and just to show ochronotic change). 

)A) )B)

)A) )B)
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Patella was subluxated laterally with minimal tension 
on patella tendon throughout operation. A cemented 
cruciated sacrificing knee replacement without patella 
arthroplasty performed without any intra-operative 
complication. Post-operative rehabilitation was similar 
to regular patients. The patient was satisfied with the 
right knee arthroplasty. After 6 months, she referred 
due to aggravated right hip pain. The right hip X-Ray 
showed progression in Ochronotic arthropathy. The 
patient was scheduled for right total hip arthroplasty. 
The operation was performed under general anesthesia 
and lateral approach was selected in lateral position. On 
exploration, there was black pigmentation in soft tissue 
around the hip joint and hip cartilage similar to the 
knee joint [Figure 3A; 3B; 3C]. However, despite black 
discoloration, the quality of soft tissue was better than 
the knee and it was not fragile. Degenerative changes 
were seen in femoral head and acetabular cartilages. 
Acetabulum and femoral stem were press fit and the 
patient underwent cementless total hip replacement 
without any intra-operative complication. Post-
operative rehabilitation was similar to regular patients. 
The results of the knee and the hip replacement surgery 
in this patient are satisfactory, after 24 months and 18 
months follow-up, respectively.

Discussion
Several studies have demonstrated that knee and 

hip joint replacement surgery in known cases of 
Ochronosis has excellent short-term and long-term 
outcomes and is comparable with patients with 
primary osteoarthritis (3, 4).  

Intra-operative diagnosis of Ochronosis is not 
uncommon. Musculoskeletal symptoms are among the 
main symptoms in these patients. On the other hand, 
the extra skeletal features of Ochronosis are subtle in 
many patients, which might lead to missing the early 
diagnosis. There are several reports of the diagnosis 
being made during operation, subsequent to observing 
black discoloration of synovium and cartilaginous 
surfaces. If surgeons were familiar to intraoperative 
management of Ochronosis arthropathy, the outcome 
of joint replacement was excellent (1, 2). 

There are some reports of the surgeons having changed 
the planned surgery and postponing the definitive 
procedure until receiving the results of histopathology, 
however, their results were satisfactory as well (5, 6).

Results of cementless hip arthroplasty in Ochronosis 
patients are comparable to patients with primary 
osteoarthritis. The risk of intraoperative or postoperative 
orthopaedic complications in hip arthroplasty is 

Figure 3. Black discoloration of cartilage and soft tissue in hip joint. A) 
Fascia lata. B) Vastus Lateralis. C) Femoral head cartilage.  

)A)

)B)
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not reported higher than primary osteoarthritis (7). 
Moreover, results of cemented cruciate substituted knee 
arthroplasty in Ochronosis arthropathy are similar to 
patients with primary osteoarthritis (8).

Spontaneous patella and achilles tendons rupture 
in patients with Ochronosis are reported (9, 10). 
Patella tendon rupture is a major complication in knee 
arthroplasty. Sahoo et al reported a case of Ochronosis that 
patella tendon was ruptured during knee arthroplasty. 
They emphasized that preoperative diagnosis is essential 
so that a greater care would be taken in handling the 
tendon during TKR. Also, they suggested a preoperative 
ultrasonography of the patellar and achilles tendons 
to anticipate such complications in advance (11). Our 
patient had significant patella tendon involvement, too. 
Knee arthroplasty must be performed very carefully 
in order not to damage the patella tendon throughout 
operation. Patella tendon may be very fragile and patella 
eversion or other situations, which put patella tendon 
under excessive tension, should be avoided.

Synovial hypertrophy is another knee manifestation 
of Ochronotic arthropathy. Ulucay et al reported a case 
of Ochronosis with significant post-operative bleeding 
and blood loss after knee arthroplasty. They suggested 
intraoperative bleeding control after synovectomy (8).

Patients with Ochronosis may have cardiac problems, 
such as coronary calcification, valvular stenosis and 
conduction block. Moreover, theses patients might have 
respiratory problems, such as airways involvement, 
dyspnea and diminished vital capacity (12-14). Pandey 
et al evaluated anesthetic concerns in Ochronosis. They 

emphasized that since the Ochronosis is a systemic 
disorder, these patients need a pre-operative diagnosis 
and a thorough preoperative evaluation. Although, spinal 
anesthesia is a good option, Ochronotic changes in spine 
might challenge the regional anesthesia. Pandey et al 
concluded that general anesthesia is safe with proper 
preoperative preparation (15).

In conclusion, many of these patients might be 
undiagnosed at time of orthopaedic referral. Therefore, 
Ochronosis should be suspected in patients with 
degenerative arthritis involving multiple joints specially 
knee and hip joints and spinal column. Clinical clues 
including black pigmentations in sclera and pinnae can 
be helpful in diagnosis. Ochronosis presence will not 
change the kind of prosthesis. If Orthopaedic surgeons 
and anesthesiologists are well prepared, the outcome 
of joint replacement in Ochronosis patients will be as 
satisfactory as patients with primary osteoarthritis.
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