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First Documented Hip Replacement in a Palestinian Patient with
Ochronotic Alkaptonuria Arthropathy: A Case Report

Saleh Shalalfa’, Neveen Shalalfa’, Javid Mohammadzadeh Azarabadi’, Ahmed Nafiz Barakat’

Learning Point of the Article:
The accumulation of the bluish-black pigment in Alkaptonuria in the spine and majorjoints canlead to ochronotic degenerative arthropathy.

Introduction: Alkaptonuria (AKU) is a genetic disease caused by a deficiency in the homogentisate 1,2-dioxygenase enzyme. This deficiency
leads to elevated levels of homogentisic acid and its oxidized form, benzoquinone acetic acid. Together, these substances lead to the bluish-black
coloring of the bone and cartilage, along with calcification, inflammation, degeneration, and ultimately osteoporosis. The accumulation of
pigmentsin the spine and majorjoints can resultin ochronotic degenerative arthropathy.

Case Report: In this study, we present the case of a 65-year-old Palestinian man who exhibited musculoskeletal manifestations of AKU for 15
years. He was successfully treated with hip replacement, and we conducted a literature analysis to provide a comprehensive summary of the
etiology, clinical characteristics, and potential treatments.

Conclusion: AKU affects the spine and large joints. At present, there is no cure for this condition. A dietlow in Vitamin C, antioxidants, tyrosine,
and phenylalanine may delay the progression of AKU, but the long-term consequences are still unknown. Joint replacement may be
recommended to relieve joint pain and improve mobility.
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(2].
AKU is caused by missense mutations in the HGD gene,
corresponding to human chromosome 3q21-q23. The

Introduction

In alkaptonuria (AKU), the third enzyme in tyrosine breakdown
and homogentisic acid dioxygenase (HGD) is absent which
results in the excretion ofhomogentisic acid (HGA) in urine and
the formation of an ochronotic pigment in connective tissues

prevalence of these variations ranges from around 1:1,000,000 to
250,000,000 in most ethnic groups [3].

andbones[1].

In most cases, children show no symptoms at all. However,
ochronosis can start showing up as a blue-dark or brown pigment
in the sclera or ear cartilage in the second to third decade of life.
Other symptoms include kidney stones (prostatic, salivary
glands, and, gall bladder), back or peripheral joint pain, tendon,
muscle, or ligament tears, osteoporosis, fractures, or renal failure

Several reports in the literature have documented the successful
treatment of ochronotic arthropathy with total hip arthroplasty
(THA). Kerimoglu et al. highlighted the positive outcomes of
hip arthroplasty in patients with ochronotic degeneration,
emphasizing its role in alleviating pain and restoring mobility
[4], Similarly, Prabhakar et al. described a series of cases where
THA provided significant symptomatic relief and improved
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Figure 1: (A) patient urin after being alkalinized. (B) Dark-blue materials of hip

joint.

quality of life in patients with ochronotic arthropathy
underscoring its efficacy in advanced stages of joint
degeneration [S]. Bhattacharjee et al. reported a recent case
demonstrating excellent functional recovery following THA in
a patient with ochronosis, further validating the procedure’s
benefits [6]. Liu et al. also documented the effective use of
combined hip and knee arthroplasty in a patient with
ochronotic arthropathy, showing the potential for
comprehensive management of multiple joint involvements
[7]. These findings collectively highlight THA as a reliable
surgical intervention for managing severe ochronotic joint
damage.

In this case, we follow a 65-year-old man’s journey from a long
list of orthopedic complaints to an AKU diagnosis and hip
replacement. The occupied Palestinian territory has never
before seen aninstance of thisuncommon ssickness.

Case Report

A 65-year-old Palestinian man is a known case of hypertension,
osteoarthritis (OA), AKU, and nephrolithiasis with abody mass
index 0f22.5, was seen in an orthopedic clinic due to his 15-year
history of recurrent pain of the spine and peripheral joints, as
wellasarecenthip pain.

This patient had rheumatology consulted and been managed
with many painkiller and antiinflammatory drugs 8 years ago,
and articulatory corticosteroid injections in the previous year,
with no response or benefits, he also reported experiencing a
few minutes of stiffness first thing in the morning, which
gradually got worse as he got moving around. There is some
black hyperpigmentation of the bilateral ear. The patient
presented with soreness over the left hip joint, right
glenohumeral joint, associated with recurrent joint pain, there
are no anyjoint effusions.

The patient’s left hip and wrist had limited mobility throughout

the examination, but there was no effusion orinfection.

His hemoglobin levels were 11.4 g/dL, which falls within the
normal range of 13.3-17.7 g/dL. His whole metabolic panel,
ferritin, and transferrin readings were all within the normal
range as well, thus we may consider him to have mild anemia.
Qualitative organic acid analysis revealed an increased content
of HGA in the urine shows that his urine sample became
brownish dark after being alkalinized (Fig. 1a). Our patient was
American Society of Anesthesiologists III score as he has severe
systemic disease (ochronotic arthropathy with hypertension
and nephrolithiasis) that limits his daily activities but is not
incapacitating.

The computed tomography radiographic results of the hip joint
showed some characteristic findings due to the deposition of
HGA in the joint and surrounding tissues which include joint
space narrowing, calcification of articular cartilage,
subchondral sclerosis, and osteophyte formation, which are
signs of ochronotic arthropathy. In addition, cystic changes in
the bone and the elevated urine HGA levels confirmed the
diagnosis of AKU.

It was decided to perform a THA since the clinical picture
showed severe OA.

The surgical procedure was performed using a posterolateral
approach to the hip, providing excellent exposure while
preserving the abductor muscles essential for post-operative
function. A modular, third-generation total hip replacement
system was used, featuring a ceramic-on-polyethylene bearing
surface to ensure durability and minimize wear. Both the
femoral stem and acetabular cup were fixed using a cementless
press-fit technique, promotinglong-term bone integration. The
patient underwent spinal anesthesia, which provided effective
pain control and reduced the risks associated with general
anesthesia, particularly given his comorbid conditions of
hypertension and nephrolithiasis. Intraoperatively, bluish-black
ochronotic pigmentation was observed in the bone and
connective tissues, consistent with ochronosis (Fig. 1b). The
degenerative changes and brittle nature of the bone required
careful handling during implant placement to avoid fractures,
and meticulous dissection was necessary to prevent tendon
injuries. No significant intraoperative complications, such as
fractures or excessive bleeding, were encountered.
Postoperatively, the patient was mobilized early, beginning
weight-bearing on the 1st day under the guidance of physical
therapy. Pain was effectively managed with a combination of
opioids and non-steroidal anti-inflammatory drug s. The
surgical site healed well, with no signs of infection or wound
dehiscence, and the patient reported significant pain relief and
improved mobility within 25 days. Follow-up showed no signs
of implant loosening or failure, and the range of motion in the
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Figure 2: (A) Left coxarthrosis on hip computed tomography-scan pre-operative. (B) Ochronotic hip osteoarthritis intraoperative. [C] Total hip

arthroplasty post-operative.

hip was restored to a functional level, highlighting the success of
theintervention (Fig.2).

Discussion

Ochronotic arthropathy is a rare manifestation of AKU, which
characterized by progressive degeneration of the large joints,
such as the hip and knee, due to the accumulation of HGA.
Surgical intervention, specifically THA, is often the treatment
of choice for patients with severe joint degeneration.

This case highlights the successful management of ochronotic
hip arthropathy with THA, consistent with findings reported in
theliterature.

Several studies have documented the efficacy of THA in
alleviating pain and restoring function in patients with
ochronotic arthropathy. Arasu and Prasanna described three
cases of ochronotic hip arthropathy successfully managed with
THA, emphasizing the importance of meticulous surgical
planning to address the challenges posed by ochronotic
pigmentation and brittle bone tissue [8]. Similarly, Pachore et
al. reported long-term outcomes of primary hip arthroplasty in
patients with ochronotic hip arthritis, with follow-up periods
ranging from 3 to 24 years, demonstrating sustained pain relief
and functionalimprovement [9].

Prabhakar et al. further supported the role of THA, noting
significant symptomatic relief and improved quality of life in
patients with advanced ochronoticarthropathy [S].

Our findings align with those of Bhattacharjee et al., who
documented a case of ochronotic arthropathy treated with
THA, resulting in excellent functional recovery [6].

Liu et al. also highlighted the effective use of THA and total
knee arthroplasty in managing multiple joint involvements in
ochronotic patients [7]. These studies collectively underscore

the importance of THA as a reliable intervention for managing
advanced ochronotic joint damage, even in complex cases with
extensive pigmentation and degenerative changes.

Intraoperatively, ochronotic pigmentation presents unique
challenges, including brittle bones and stiff connective tissues
prone to tearing. As observed in our case, meticulous surgical
technique and careful handling of tissues are essential to
minimize complications. The use of cementless implants, as
employed in this case and supported by Arasu and Prasanna,
offers the advantage of better long-term bone integration and
reduced risk of implant loosening [8]. In cases of alkaptonuria,
the use of cementless implants in total hip replacement (THR)
has been reported with favorable outcomes. For instance, a case
study published in 2023 described a 57-year-old male patient
with bilateral hip pain who underwent bilateral hip
replacements. During surgery, black bone tissue and tendons
were observed, leading to the diagnosis of alkaptonuria. The
study did not specify the type of implants used, but it
highlighted the importance of considering atypical arthropathy
insuch cases [9].

Despite the overall success of THA in ochronotic patients,

certain limitations must be acknowledged. The metabolic
nature of the disease predisposes patients to ongoing
degeneration of other joints and tissues, necessitating a
comprehensive approach to long-term management. In
addition, as noted by Pachore et al,, the outcomes of THA in
ochronotic arthropathy may vary based on the extent of joint
damage and the presence of systemic comorbidities [ 10].

Future research should focus onlong-term outcomes, the role of
adjunct medical therapies to slow disease progression, and
strategies to optimize perioperative care in this unique patient
population.
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Conclusion

Although there is no definitive treatment for AKU, joint
replacement may be recommended to relieve joint pain and
increase the range of motion in patients with ochronotic
degenerative arthropathy.

Clinical Message

In degenerative joint diseases, the aim is not only to treat that joint,
but also to investigate the cause of that disease and, if possible, to
eliminateit.

Although there is no definitive treatment for some genetic diseases
such as AKU, early diagnosis and initiation of treatment may reduce
or delay the damage of the disease.
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