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Abstract

BACKGROUND

Ochronosis, also known as alkaptonuria, is a rare autosomal recessive self-metabolic
disease arising from deficiency of homogentisate 1, 2 dioxygenase enzyme. It affects
several organs and muscoskeletal structures. We herein report a case of a patient who

presented with severe hip arthropathy complicated with late stage ochronosis.

CASE SUMMARY

A 56-year-old male patient was admitted in our department in 2019 with complaints of
chronic low backache and left hip pain. After the required investigations were done,
lumbar disc herniation and severe hip arthritis were the initial diagnosis. A total left hip
arthroplasty was performed. Ochronotic osteoarthritis was only obtained post-surgery
as confirmatory diagnosis. He was again admitted mid 2022 with the same complaints
on the right hip. Subsequently, he underwent a total right hip arthroplasty. Post-

operative recovery and follow-ups were deemed very satisfactory.

CONCLUSION
Ochronosis is an unusual diagnosis for a patient who presents with typical hip arthritis.
Thus, unless meticulous history taking and advanced laboratory tests, the diagnosis can

easily be missed by surgeons.
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Core Tip: Ochronosis is not an usual diagnosis in orthopedics. Thus, unless meticulous

history taking and advanced laboratory tests, the diagnosis can easily be missed by
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surgeons. Advanced testing should come in mind when odd physical examinations are
noted and especially with peculiar radiological findings. Early diagnosis and a good

communication between the two parties are primordial to obtain the best prognosis.

INTRODUCTION

Ochronosis is a rare metabolic disease with an estimated incidence of about 1:10000001"]
arising from the deficiency of homogentisate 1,2 dioxygenase enzyme. Symptoms
usually manifest in patients ranging from 20 to 50-year-old with a 2:1 male to female
ratio?]. The end stage of this disease can be accompanied with severe osteoarthritis,
known as ochronotic osteoarthropathyl®4. Due to the rarity of the disease, initial
diagnosis is challenging. We herein report a case of a patient who presented with severe
hip arthropathy who was then diagnosed with late stage ochronosis.

CASE PRESENTATION

Chief complaints
A 56-year-old male patient was admitted to our hospital in 2019 with complaints of low

backache, limited range of motion and pain in the left hip.

History of present illness

In 2019, he had low back pain accompanied with left buttock pain for 5 years and severe

movement limitation in the left lower limb for 4 wk.

istory of past illness

The patient was generally in good health and had a history of high blood pressure for
several years, no history of other chronic, non-communicable and infectious diseases.
He had ureterolithiasis surgery a few years back. He did not provide detailed
information concerning any major trauma, blood transfusion, drug and food allergy
and vaccination status. There was history of dark colored urine with no similar case in

the family.
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Personal and family history
He was of Chinese Han ethnicity, married and had 1 healthy female offspring. No

remarkable history was noted.

Physical examination

Upon general examination, the patient was looking well with no obvious abnormalities.
No notable skin changes were observed; lesions, rash and erythema were absent.
Cardiopulmonary and abdominal examinations were within normal range. Palpation
and percussion of the spine revealed tenderness and pain in the lumbar5/Sacl
paravertebral and intervertebral space. Lordosis and Kyphosis of the spine were normal
despite limited motion of the lumbar region. Flexion of the hip, extension of the knee
and toes were normal in both lower limbs; Lasegue and Bragard test were both
negative, pain was positive in left femoral trochanter and tenderness was felt in the left
inguinal region upon palpation. Left hip “4-sign” positive, external and internal
rotation with abduction and adduction of left hip were limited, posterior extension was

5 degrees and flexion was 50 degrees, Harris score of the left hip was 35.

Laboratory examinations
During hospitalization, the left hip joint was thoroughly investigated and laboratory
screenings indicated that, basic blood and urine tests were all within normal range. ESR,

CRP, ASO, RF, and UA were also normal or negative.

Imaging examinations

Thoracolumbar X-ray reported “spondylitis in thoracic vertebra, lumbar vertebra and
pelvis, bilateral hip arthritis, aseptic necrosis of left hip joint” (Figures 1 and 2). Magnetic
resonance imaging of both hips showed “aseptic necrosis of the left femoral head and
left hip arthritis, edema of right femoral head and cervical bone marrow, bilateral

acetabular cystic ischemia and edema in the left gluteus maximus intermuscular space”
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(Figure 3). Taking the patient’s history, laboratory and radiology findings into account,
the following primary diagnoses were made: Bilateral hip joint osteoarthritis, aseptic

necrosis of left femoral head (stage 4), lumbar disc herniation (L5/S1).

FINAL DIAGNOSIS

Upon these new discoveries and consultation of relevant literature, the patient was
diagnosed with alkaptonuria, ochronotic osteoarthropathy of the left hip and L5/S1
disc herniation. In July 2022, patient presented himself again to our department with
pain and limited range of motion in the right hip. A pelvic X-ray revealed a marked
degeneration in his right hip (Figure 8). Consequently, he was admitted and scheduled
for a total right hip replacement. Similar findings were noted during surgery as
compared to his previous left hip replacement (Figure 9). The intervention was

uneventful (Figure 10).

TREATMENT

Based on these radiological and physical findings, a left total hip replacement was
scheduled on the 4" d of admission. During surgery, a large amount of black and
brown material deposits was seen on the surface of the joint capsule. Further incision of
the joint capsule revealed that the femoral head and the whole joint capsule were black
and brown (Figure 4). They were sent for histopathology. Nevertheless, surgery was

successful. Post-operative X-ray of the left hip was very satisfactory (Figure 5).

OUTCOME AND FOLLOW-UP

After his discharge in 2019, the patient was followed up to 6 mo with satisfying
outcome. The patient reported that his left hip pain subsided and had a normal gait.
The left hip joint Harris score was 88 points. In 2022, after a 3 mo follow-up, the gait
was normal, right hip pain was negligible and patient stated that he was living a normal

lifestyle.
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DISCUSSION

Ochronosis, also known as alkaptonuria, brown yellow disease, black uricemia, was
proposed and defined by Virchow through an autopsy in 1866/l and described by
Garrod in 1908 as “a metabolic error in the human body”Pl. Due to genetic deficiency of
enzyme homogentisate 1,2 dioxygenase, tyrosine metabolism ends at the level of
human granulocytic anaplasmosis (HGA) and it is no longer further oxidized and
decomposed into acetoacetic acid and fumaric acid. The accumulated HGA in the body
is oxidized and decomposed and the product irreversibly combines with relevant
tissues and organs, to form a brownish yellow polymer, leading to degeneration of
brown yellow pigmentation, fragile texture and rupture of tissues caused by induced
inflammatory reaction. Long-term deposition of HGA in bone tissue can cause spinal
and joint diseases, and severe destruction of cartilage in late stage and can result in
crippling osteoarthropathylé7l. Part of the excess HGA is excreted by urine and oxidized
into melanin in the air, making the urine blackl®l. Urine HGA is currently considered as
the gold standard for the diagnosis of the diseasell.

Symptoms of ochronosis are often not typical, some doctors have insufficient
understanding of the disease and many hospitals do not routinely perform urine HGA
tests. Ochronotic osteoarthropathy is considered as a rare joint disease and therefore it
is easily misdiagnosed as osteoarthritis or even as lumbar disc herniation. The diagnosis
is often confirmed by clinical symptoms and imaging findings but is mostly diagnosed
when brown yellow pigment deposits are found during surgery. It should be
distinguished from osteoarthritis, hemophilia, immune diseases and other secondary
arthritis in clinical settings. Ochronosis osteoarthropathy usually involves major
bearing joints such as spine, hip and knee, but also the shoulder and elbow joints,
presenting as early onset and rapidly progressing degenerative joint diseasell0l.
Symptoms often first occur in the spine, presenting as spinal canal stenosis. The clinical
and imaging manifestations are similar to ankylosing spondylitis such as the absence of

vertebral space and fusion. It can later involve peripheral weight-bearing joints causing
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similar symptoms like osteoarthritis; joint space disappearance, joint destruction and
secondary femoral head necrosis may occur in severe cases.

In this case, the patient was admitted with “lumbar disc herniation”. During
hospitalization, the patient was diagnosed with systemic multiple joint disease. The
primary symptom was pain and restricted movement in the left hip. In addition, no
remarkable skin changes were observed during his physical examination. The disease
can be classified into the endogenous or exogenous group. In the latter case, it is caused
by long-term local use of hydroquinone, phenol and other phenol intermediates
resulting in the classic skin manifestations observed by physicians. Urinary melanic
acid oxidase contains a hydrophobic group (-SH), therefore, its activity can be inhibited
by certain chemicals and drugs such as phenol, phenol intermediates, resorcinol,
hydroquinone, picric acid, acetaminophen, mipaline, efc. as well as by certain
antimalarials drugs, resulting in the accumulation of uronic acid in the collagen fibers of
the local skin. The patient, in this case, has not taken any special drugs orally. Therefore,
the disease was of endogenous origin.

Surgical indication was clear because of the disappearance of joint space and necrosis
of the collapsed femoral head. It was not until a large amount of black and brown
deposits were found in the joint capsule and femoral head during surgery that the
diagnosis was confirmed. Therefore, it is imperative to have a correct understanding of
this disease to be able to find clues during history taking to give a correct diagnosis. As
surgeons, it is imperative that the preoperative diagnosis matches perioperative
procedures to ensure the maximum chance of success. In this case, although the surgical
method was correct with satisfactory outcome, there were still medical risks in the

absence of a clear preoperative diagnosis and proper dialogue with the patient.

CONCLUSION

Ochronosis is not a diagnosis that comes to the minds of orthopedic surgeons with this
type of patient presentation. Thus, unless advanced medical work-up, the diagnosis can

easily be omitted. Currently, there are no effective non-surgical treatments for
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ochronotic arthropathy. Surgical interventions seem to produce the best outcome for
damaged joints. Nevertheless, early gene screening and diagnosis can drastically
increase prognosis and better management in ochronotic osteoarthropathy. Therefore, it

is imperative to have a thorough and early screening to uncover any rare diseases.
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