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Abstract

and pearls.

osteoarthritis.

recurrent postoperative effusions.

Introduction: The aim of this paper is to get the surgeon familiar with black cartilage and massive synovitis
while performing a total joint replacement operation including preoperative, intraoperative and postoperative tips

Case presentation: Two Caucasian male patients, one with knee osteoarthritis and one with both knee and hip

Conclusion: The black cartilage and softened bone does not heal different from the normal bone, therefore
internal fixation of the fractures and cement less fixation of the prosthesis will not fail. Caution should be paid
for excessive bleeding after total synovectomy. Patients have to be informed about consecutive operations and

Introduction

Ochronosis is a known disease since Virchow figured out the clinical
presentation in1866. Reid published the cartilage disorder involving
with early onset osteoarthritis [1]. Alkaptonuria is characterized by
deposition of polymerized homogentisic acid pigment in connective
tissue and is called as ochronosis [2]. Ochronosis arises in approximately
50% of alkaptonuric patients [3].The lack of homogentisic acid oxidase
enzyme is the reason of this deposition. It is a rare autosomal recessive
metabolic disorder which has an incidence one per 2-5 million live
births [4]. The clinical presentations of the disease are dark/black
pigmentation of connective tissues, cartilage destruction with early
onset osteoarthritis, recurrent effusions, degenerative spine with/
without ne-dovo scoliosis, dyspnea, coronary and valvular calcifications
and disorders, urinary calculi and scleral pigmentations [5,6]. There
is no permanent cure for the disease but anti oxidant drugs and gene
therapies are still investigating [7]. The treatment management is
usually symptomatic and most of the patients refer to the clinics for
orthopaedic problems.

The reason of publishing this paper is to inform orthopaedic
surgeons about intraoperative pitfalls and unproven myths of
ochronosis with our personal experiences and some review of the latest
literature.

Case Presentation
Casel

A 56-year old Caucasian male patient was admitted to our clinic
with history of bilateral knee and low back pains for 5 years. On
physical examination, there were gray-black pigmentation zones in his
sclera and on his ear helices. Range of motion of the right knee was 0°-
10°-90° and left knee was 0°-0°-110°. Lysholm scores were 33 for the
right knee and 59 for the left (<68 Bad). Lomber and thoracal vertebral
physical examination showed restricted and painful range of motion.
Qualitative urine tests (FeCl, and Benedict) showed high levels of HGA
and thus confirmed diagnosis of ochronopathic arthropathy. Patient
underwent a cemented right total knee arthroplasty (Genesis II, Smith
& Nephew, Memphis). The procedure was performed under tourniquet
control. It was our first time we all saw black cartilage after capsulatomy.
Black colored femur and tibia joint cartilages and dark colored massive
synovial hypertrophy were observed (Figure 1).

Standard cemented total knee arthroplasty with aggressive total
synovectomy was performed. No complications occurred during the
surgery. At the recovery room, the anesthesiology specialists warned us
about the unstable hemodynamic condition of the patient. Within the
first postoperative hour, a continuous 1500 cc bleeding into the drain was
observed. It resulted with uncontrolled hypotension and tachycardia.
Two units of erythrocyte suspensions immediately transfused with
2000 cc lactated ringer solution. His dressing was renewed because of
the excessive bleeding from the wound. We decided to explore the knee
for a major vascular damage if bleeding had been continuing. Pressured
bandages and cold application was performed. The bleeding slowed
down within 10 minutes while the patient hemodynamically stabilized.

Figure 1: Intraoperative appearance of gray-black colored femur and
tibia cartilages and dark colored massive synovial hypertrophy.
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Figure 2: 3 postoperative year X-ray.

Figure 3: Healed proximal femoral fracture which was operated with
internal fixation using sliding-screw plate.

Figure 4: Gray-black pigmentation zones on sclera and ear helices of

the patient.

At the intensive care unit, 3 more units of erythrocyte suspensions
were also transfused. The patient stayed at the intensive care unit for
1 day, which is an unusual condition for a total knee operation of a
considerably young patient. At the third year follow-up visit there was
no complain in right knee and Lysholm score was 88 (77-90 Good)
(Figures 2a, 2b). The patient didn’t want any operation for the left knee
although there was a severe osteoarthritis. This may be the reason of his
intensive care unit stay with a risk of exsanguination.

Case 2

A 60-year old Caucasian male patient was admitted to our
outpatient clinic with left hip pain and restricted hip motion. Patient
had a history of traffic accident 12 years ago and sustained a proximal
femoral fracture, which was treated with sliding-screw plate (Figure 3).

8 years ago, patient was also admitted to another clinic for knee
osteoarthritis. He had cemented total knee arthroplasty operations
for his both knees. On physical examination, there were gray-black

pigmentation zones in his sclera and on his ear helices (Figure 4).
Patient’s Harris hip score was 26 (<70 Bad). Quantitative HGA level was
122-mmol/mol creatinin (normal: 0) in gas-liquid chromatography and
thus confirmed diagnosis of ochronopathic arthropathy. The patient
prepared for cement less total hip arthroplasty. In lateral decubitus
position, first sliding-screw plate system was removed. Then with
modified Gibson approach, hip arthroplasty operation was performed.
Dark brown-black colored joint cartilage was observed on femur and
acetabulum after dislocation of the hip (Figures 5a, 5b).

Stable acetabular and long full porous femoral stem were fixed
cement less without any complications (Synergy, Smith & Nephew,
Memphis). In the first postoperative day, full weight bearing was
allowed. At the 3rd year postoperative follow-up visit patient was able
to walk with full weight bearing without any complaints. His Harris
Hip score was 94 (90-100 Excellent) while he had severe complaints
in his right hip. His right Harris hip score was 48 (<70 Bad). He was
operated for his right hip with cement less acetabular and proximal
porous anatomical femoral stem (Anthology, Smith & Nephew,
Memphis), without any complications. At the 2nd year postoperative
follow-up visit, patient was walking with full weight bearing without
any major complaints at his four operated joints apart from having
seldom recurrent effusions in his both knees (Figure 6). His Harris Hip
score was 94 (90-100 Excellent) although he had some complaints of
low back pain.

Discussion

Ochronopathic arthropathy is a rare, developed in alkaptonuria
patients as a result of deposition of polymerized homogentisic acid
pigment in the cartilages and synovial tissue [7-9]. Life-table analyses
show that, patients start to have joint replacement operations at a mean
age of 55 years, which is comparable with our patients as they were 56
and 52 years old respectively [3]. The disease intensifies after the age of

Figure 5: Intraoperative appearance of dark brown-black colored joint

cartilage of femur and acetabulum.
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Figure 6: Both hips and knees had operated.

30 years, with a more rapid increase in men than in women, which is
also compatible with our patients as both are men [3].

Although bone tissue is partially affected by ochronotic
pigmentation, in general bone formation and union is normal [10-13].
This is also proven with one of our cases; normal bone healing was
observed following internal fixation of proximal femoral fracture with
sliding-screw plate system. And also bone-in-growth is not affected
and cement less prosthesis can be used in eligible cases [8,11,14]. We
used cement less femoral stems and acetabular components in one of
our cases and we didn’t encounter any stabilization and early loosening
problems. Both patients were able to weight bear on first postoperative
day and there were no signs of early loosening, sinking or protrusion.

In one of our cases, we assumed that, massive postoperative bleeding
was related to ochronosis. But our researches had shown that there
are not any coagulation anomalies in ochronosis [7,15]. Our current
experience suggests that, the reason of bleeding was aggressive total
synovectomy, which was performed under tourniquet. Since it was our
first experience with massive and dark colored synovial hypertrophy,
we excised it all without any control. Total synovectomy should be
avoided without intraoperative bleeding control.

Patients with ochronosis may have cardiac problems, which
are coronary or valvular calcifications, and may have dyspnea and
diminished vital capacity [16,17]. Therefore spinal anesthesia could be a
good choice but degenerative changes such as narrowed disk spaces and
spine fusions may challenge the regional anesthesia techniques [18].
For all our operations, anesthesiology specialists performed general
anesthesia without any complications. Therefore we found general
anesthesia also safe with proper preoperative preparations.

Conclusion

Although ochronotic arthropathy is a chronic disease with multiple
joints involvement without any certain treatment, it is possible to
relieve long lasting painless joints with properly performed joint
reconstructions to improve patients quality of life. The black cartilage
and softened bone does not heal different from the normal bone,
therefore internal fixation of the fractures and cement less fixation
of the prosthesis will not fail. Caution should be paid for excessive

bleeding after total synovectomy. Patients have to be informed about
consecutive operations and recurrent postoperative effusions.

Consent Section

Written informed consent was obtained from both patients for
publication of this case report and any accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief of
this journal.
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