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ABSTRACT

Alkaptonuria is a rare metabolic disease leading to the accumulation of a blue-black pigment namely homogentisic acid
in the cartilaginous tissue and body fluids giving them a black color. It is an autosomal recessive disease due to the
deficiency of the hepatic enzyme oxidase which results in the accumulation of homogentisic acid in the skin, cartilage,
and collagenous tissue giving them a black color. Herein we report a case of 65 years old gentleman who presented to
our emergency department post domestic fall on his left hip, after which pain and swelling developed around the left
hip and he was unable to bear weight with restricted mobility around the same.
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INTRODUCTION

Alkaptonuria is a rare metabolic disease leading to the
accumulation of a blue-black pigment namely
homogentisic acid in the cartilaginous tissue and body
fluids giving them a black color. It has a prevalence in the
range of 1 in 5 million to 1 in 20 million people.*

Though rare in the Indian scenario, the disease is reported
in a high frequency in Slovakia and the Dominican
Republic.23

It is an autosomal recessive disease due to the deficiency
of the hepatic enzyme oxidase which results in the
accumulation of homogentisic acid in the skin, cartilage,
and collagenous tissue giving them a black color (Figure
1).4

This accumulation results in the discoloration of body
fluids namely sweat and urine to black color and
degeneration of joints, particularly the shoulders, spine,
hips, and knees.
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Figure 1: The pathway for the metabolism of
phenylalanine. A deficiency of oxidase enzyme leads to
failure in the oxidation of homogentisic acid leading to

alkaptonuria.

International Journal of Research in Orthopaedics | March-April 2023 | Vol 9 | Issue 2  Page 462



Shah V et al. Int J Res Orthop. 2023 Mar;9(2):462-466

CASE REPORT

Herein we report a case of 65 years old gentleman who
presented to our emergency department post domestic fall
on his left hip, after which pain and swelling developed
around the left hip and he was unable to bear weight with
restricted mobility around the same. The ipsilateral knee
and other hips and knees were clinically normal.

On further questioning, he revealed that previously he had
pain in both his hips and knees and could walk without
support but with difficulty. He also gave a history of
blackish discoloration of his urine and his clothes staining
black with his sweat. On Examination, there was bluish-
black discoloration of both his palms, and blackish
discoloration of both pinna and sclera as well (Figure 2).

Figure 2: Bluish black discoloration of both palms,
right pinna, and sclera.

He was evaluated radiologically which showed a fracture
left neck of the femur, reduction of medial joint space in
both of his knees, and intervertebral disc calcification with
narrowing of disc spaces (Figure 3).

Figure 3: Radiograph showing fracture left neck of
the femur, intervertebral disc calcification with
reduction of lumbar lordosis and bilateral knee

osteoarthritis.

The patient was planned for total hip replacement using the
Direct Lateral approach (Uncemented cup and stem; metal
on poly; Consensus® hip system, USA) after clearance
from Anesthetist and Physician and consent from the
patient side. The patient was positioned in a lateral
decubitus position. After taking down the skin, superficial
fascia, and tensor fascia Lata, the trochanteric bursa was
resected. The fibers of the gluteus Medius were split and
the anterior aspect of the Gluteus Medius, the anterior part
of the Vastus lateralis, and the gluteus minimus was erased
off as a sleeve or flap from the trochanteric ridge to expose
the anterior capsule which had tinges of black. A neck cut
was taken and the head extracted was carbon Black in
color (Figure 4).

Figure 4: Blackish discoloration of capsule and head
(carbon black).

Femoral part preparation with the positioning of
appropriate retractors and trialing with appropriate sizes
were done. The acetabulum that was exposed had hues of
‘black’. The cartilage which came out after reaming was
also black in color (Figure 5).

Figure 5: Acetabulum along with the cartilage
obtained from reaming which was black in color.
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Figure 6: Post-op radiograph showing cerclage wiring
and good positioning of implants.

After an appropriate reaming & trial of the cup, the original
cup and liner were inserted. The original stem was
positioned (during which anterior cortex was partially split
vertically at the time of final stem insertion for which
cerclage with two wires was done), trialing with the head
was done followed by implantation of metal head and
reduction of hip. After the closure of the hip capsule
osteotendinous approximation of the gluteus Medius and
minimus to the trochanteric ridge via two drill holes made
in the trochanteric area and with the use of an ‘OS’ needle
(Orthopedic surgeon needle) was achieved. Rest, closure
was done in layers, and the patient was advised non-weight

bearing (toe touch allowed) for 6 weeks. An immediate
post-operative radiograph was taken which showed good
positioning of implants (Consensus®, USA) (Figure 6).
The diagnosis of the condition was also confirmed via
histopathological examination of the tissues which showed
multiple pigmented areas with reactive giant cells which
are characteristic of the disease.

DISCUSSION

Alkaptonuria is a rare metabolic disease due to deficiency
of the enzyme alkapton oxidase leading to accumulation of
the pigment homogentisic acid which then accumulates in
the cartilages of the joints leading to degenerative changes
and what is referred to as “ochronotic arthropathy”.®
Patients with the disease usually lead an uneventful
childhood though hyperpigmentation of urine may be seen
in childhood as well.® Ochronosis can also be induced via
exogenous  factors like phenol, benzene, and
hydroquinone; however, the difference is that classical
arthropathy is absent in exogenous alkaptonuria.

Ochronatic arthropathy classically manifests during the
third to fourth decade probably hypothesized to decreased
renal clearance of the pigment with advancing age.” The
most common areas of affection are the vertebral column
manifesting as calcification of the intervertebral discs,
narrowing of the disc spaces, and arthropathy of the
peripheral joints particularly the hips and the knees
limiting mobility and causing restriction of the activities of
daily living.

Table 1: Literature review.

Articles Joint
Efram et al® B/L knees
GSetal® 2021 57/M B/L knees
UIL hip +
10
Paaskesen et al 2020 72IM U/L Knee
. U/L hip
11
Zimmerly et al 2019 66/M +UJL Knee
Roca B et al.12 2016 78/M
Gowda N etal®* 2013 60/F U/L Hip
Pandey et al** 2011 56/M Ei(:)wsmn
. Excision
15
Zacharia et al 2009 65/F arthroplasty
Ogata et al® 2008 75/F U/L hip
Shimizu et al'’ 2007 T4IF U/L hip

Comments

Extensor tendon risk of rupture;

Follow up

(Years) Results

Excellent

Difficult spinal anaesthesia 18m Excellent
Good
Surgical, anesthesiological, and
postoperative management Excellent
require more vigilance
Osteoarticular changes and
: . Good
aortic stenosis
Influence of vitamin C; Joint
. L 2 Excellent
replacement in severe arthritis
Thorough preoperative
evaluation in patients of -- Good
alkaptonuria
Fracture of Neck femur with Good
scoliosis
Dura and arachnoid membranes
could be damaged and made Excellent
vulnerable by HGA
“Fragmentation and cleft
formation” in the cartilage of - Good
the femoral head
Continued.
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Comments

Follow up

(Years) RENTIS

Avrticles Joint
Kerimoglu et 4 cases of
ali® 2005~ UIL hip

. B/L knee +

19
Fisher et al 2004 69/F UIL hip
B/L knee +
20

Moslavac et al 2003 70/M UIL hip
Ayna?! 2000 53/F B/L hip
Dom et al?? 1997 63/M U/L hip
Corraet al®® 1995 58/F U/L hip

Not only the musculoskeletal system, but reports are there
of alkaptonuria affecting the cardiovascular system
requiring urgent replacement of aortic valves and ischemic
heart disease.?

No specific treatment has been found to date apart from
focused treatment on reducing the intake of diet containing
phenylalanine and tyrosine which are products from which
homogentisic acid is derived and increasing the intake of
ascorbic acid which has varying or no strong clinical
correlation in literature. The destruction of articular
cartilage in patients with alkaptonuria is extensive and
appears at an average age of 55 to 60 years necessitating
joint replacement which has shown good results in a
review of case reports published (Table 1).

Spencer et al described 11 joint replacements in 3 patients
with alkaptonuria polyarthropathy, including shoulder and
elboow replacements not previously reported.”®> No
prosthetic failures occurred in up to 12 years of follow-up.

Aydogdu et al reported a 48-year-old man who had been
treated with cementless total knee arthroplasty.?® The 4-
year follow-up of cementless total knee arthroplasty was
satisfactory without any evidence of loosening.

Wang et al reported a 64-year male who underwent one-
stage revision arthroplasty in a knee infected with
Achromobacter xylosoxidans.?’

Karaoglu et al reported a 10-year follow-up in a 55-year-
old man who underwent cemented knee replacement.?®

CONCLUSION

Our literature review found no cases of revision of Joints
done in patients of alkaptonuria. Since there is no
treatment for this ailment at present, Total joint
replacement seems to be an effective modality in
improving upon the activities of daily living in these
patients giving them a new quality of life with significant
improvement in their activities of daily living.

Cementless total hip prosthesis  --- Good
Severe aortic stenosis requiring
valve replacement, low trauma
fracture of the distal femur 5 Improvement
despite two years of
alendronate therapy
7 Excellent
HLA-B27(+) woman with
. Excellent
ochronotic arthropathy
- Good
Satisfactory
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