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A Dark Turn in the OR: Incidental Discovery of Ochronosis during

Trauma Surgery: A Case Report

Kumar Parth’, Maulik Kothari', Hunaid Haider', Maitreya Kedar, Chittaranjan Meshram',
Shiyam B S!

Learning Point of the Article:
Ochronosis should be suspected in joint degeneration with pigmentation and intervertebral disk calcification findings.

Introduction: Alkaptonuriais a rare autosomal recessive metabolic disorder caused by deficiency of homogentisicacid (HGA) oxidase, leading
to the accumulation of HGA. The polymerized oxidation products of HGA deposit in connective tissues, a condition known as ochronosis.
These deposits primarily affect cartilage and joints, resulting in progressive degeneration. Clinical manifestations typically appear after the age of
30andinclude darkurine, bluish-black connective tissue pigmentation, and early-onsetarthritis, especially of the spine and large joints.

Case Report: A 75-year-old female presented with right hip and wrist fractures following a fall. She had a 15-year history of stooped posture and
afamily history of similar symptoms. Radiographs revealed a transcervical femur fracture, distal radius fracture, and calcified intervertebral disks
with kyphotic spinal deformity. Routine labs were within normal limits. During hip surgery, blackish discoloration of the femoral head and
acetabulum was observed. Similarly, the flexor carpi radialis tendon appeared black during wrist surgery. Clinical re-evaluation revealed black
scleral pigmentation and bluish-black ear cartilage. A urine HGA test confirmed ochronosis. HLA-B27 testing was negative, excluding
seronegative spondyloarthropathies. Post-operative recovery was uneventful.

Conclusion: This case highlights the importance of considering ochronosis in elderly patients presenting with joint degeneration and
intervertebral disk calcification. Characteristic pigmentation observed intraoperatively should prompt further investigation. Early recognition is
crucial to differentiate from other degenerative conditions and guide appropriate management. Clinicians should maintain a high index of
suspicion, particularlywhen supported by clinical history and radiological findings.
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Introduction disrupts articular cartilage metabolism, promoting cartilage

Alkaptonuria is a rare autosomal recessive metabolic disorder degeneration [1].

characterized by the deposition of homogentisic acid (HGA) in  The three major features of alkaptonuria are:
connective tissue [1]. This results from a deficiency of HGA | Darkurine orurine that darkens on standing,
oxidase, an enzyme involved in the catabolism of tyrosine and

2. Ochronosis (bluish-black pigmentation in connective tissue),

phenylalanine [2]. In alkaptonuria, ochronotic pigment is _ 4

deposited in connective tissues, especially cartilage. An acidic

. . . o . 3. Arthritis of the spine and largerjoints.
environment induces an inflammatory response in joints and
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Figure 1: (a) Pre-operative X-ray showing right transcervical neck of femur fracture. (b) Post-operative X-ray showing right cemented bipolar

hemiarthroplasty. (c) X-ray of spine suggestive of intervertebral disk calcification and degenerative changes.

Ochronosis can occur in tendons, ligaments, sclera, heart
valves, blood vessel intima, and the skin [3]. The irreversible
binding of homopolymeric oxidation products of HGA to
collagen leads to degenerative changes in connective tissue
structure [4]. Ochronosis usually appears after the age of 30
and, over time, causes black and brittle bones and cartilage, and
early-onset osteoarthritis [ 5 ]. Patients typically present in their
Sthdecade oflife with back pain and arthritic changes in the hips
andknees.

Biochemical diagnosis is based on detecting significant levels of
HGA in the urine. Molecular diagnosis involves identifying
biallelic pathogenic variants in the homogentisate 1,2-
dioxygenase (HGD) gene [6].

Case Report

A 75-year-old female presented to the emergency department
with an alleged history of a slip and fall, sustaining injuries to the
right hip and right wrist. Radiographic evaluation of the right
hip revealed a transcervical femur fracture, and imaging of the

Figure 2: Ochronotic depositsin joint cartilage found intraoperatively.

right wrist showed an extra-articular distal radius fracture (Fig.
1)

The patient reported walking with a stooped posture for the
past 15 years. She also had a family history of her parents
walking with a stooped posture. Radiographic evaluation of the
spine demonstrated calcification of intervertebral disks and
degenerative changes, resulting in severe angular kyphotic
deformity (Fig.2).

Routine laboratory investigations were within normal limits. A
cemented bipolar hemiarthroplasty of the right hip was
performed. Intraoperatively, upon opening the hip joint
capsule, blackish discoloration of the femoral head and
acetabular cavity was noted. During volar plating for the distal
radius fracture, the flexor carpi radialis tendon appeared black
(Fig.3).

Upon re-examination, the patient was found to have blackish
scleral pigmentation and bluish-black discoloration of the ear
cartilage. A urine HGA test confirmed ochronosis. HLA-B27
testing was negative, ruling out seronegative arthropathies.
Bilateral knee radiographs revealed osteoarthritic changes. The
patient progressed well postoperatively.

Discussion

This case emphasizes the importance of considering
ochronosis in patients presenting with early-onset joint
degeneration and intervertebral disk calcification, especially
when intraoperative findings reveal characteristic
pigmentation.

Although often asymptomatic until joint involvement,
ochronosis can mimic other degenerative conditions, such as
ankylosing spondylitis. However, hallmark signs like
connective tissue pigmentation aid in diagnosis. Current
treatments, including nitisinone and dietary modifications,
may reduce HGA levels but show limited effectiveness in
reversing degenerative changes.
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Figure 3: (a) Intraoperative resected portion of femoral head. (b) Intraoperative

finding showing blackening of flexor carpi radialis tendon.

This case is rare in that ochronosis was identified incidentally
during surgery. Clinicians should include ochronosis in the
differential diagnosis of intervertebral disk calcification [7]. It
can be distinguished from ankylosing spondylitis by evaluating
the sacroiliacjointsand HLA-B27 status.

Diagnosis is confirmed through quantitative measurement of
urinary HGA and mutation analysis of the HGD gene.
However, routine genetic testing remains controversial due to
costand limited impact on treatment.

The exact mechanism of cartilage destruction remains unclear.
HGA oxidation produces benzoquinone acetic acid, which
inhibits lysine hydroxylase, impairing collagen fiber cross-
linking [8]. Ligament degradation reduces joint stability,
further aggravating cartilage damage.

At present, there are no drugs proven to reverse ochronotic
degeneration. Nitisinone, which inhibits 4-
hydroxyphenylpyruvate dioxygenase (an upstream enzyme
in tyrosine metabolism), shows promise and is approved for
hereditary tyrosinemia. However, its role in reversing
ochronoticarthropathyisyet to be confirmed [9,10].

Vitamin C can suppress urinary excretion of benzoquinone
acetic acid, though its long-term benefits remain unproven.
Restricting tyrosine and phenylalanine intake may reduce
HGA levels, butrisks nutritional deficiencies.

This case underlines the importance of understanding the
pathological mechanisms of ochronotic arthropathy,
recognizing its clinical signs, and conducting thorough
patientand family history assessments.

Conclusion

This case report highlights the importance of recognizing
ochronosis in patients with joint degeneration and
intervertebral disk calcification, particularly when
intraoperative findings reveal characteristic pigmentation of
cartilage and tendons. Early recognition and diagnosis are
essential to guide appropriate management and avoid
misdiagnosis.

Clinical Message

Ochronosis should be considered in patients with early-onset joint
degeneration, spinal disk calcification, and pigmentation of
connective tissues observed intraoperatively. Awareness of this rare
metabolic disorder is crucial to avoid misdiagnosis with other
arthropathies. Diagnostic confirmation through urinary HGA
testing and recognition of characteristic signs can guide appropriate
management and help prevent furtherjoint deterioration.
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