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Background and Importance: Alkaptonuria is a rare genetic disorder due to homogentisic acid 
oxidase deficiency which eventuates in the reposition of homogentisic acid in different parts 
of the body and multi-organ involvements. The characteristic bluish-black discoloration of the 
skin and cartilage tissue are known as ochronosis. 

Case Presentation: Herein, we reported a 45-year-old woman with chronic pain in the lumbar 
area and radicular pain in her left leg, aggravating gradually during the previous six months before 
operation. She also suffered from progressive muscle weakness in her left lower extremity. The 
patient was the operated for prolapsed disc herniation. Macroscopically, no abnormality of the 
skin, muscles, or ligaments was observed during surgery. After incision of the annulus in level L3-
L4, surprisingly the excised nucleus pulposus was black. The alkaptonuria was diagnosed 
after histopathological examination of the black disc material and confirmed by urinalysis.

Conclusion: The postoperative course was uneventful and the patient was free from low back 
pain and leg pain after surgery. In patients without any manifestations of alkaptonuria or 
ochronosis such as our case, timely diagnosis of this pathologic condition is momentous for 
investigation, treatment, and prevention of other organs’ involvement.
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1. Background and Importance

omogentisate 1, 2-dioxygenase deficiency 
which is a rare Autosomal Recessive (AR) 
metabolic disorder can lead to tyrosine 
metabolism impairment. Alkaptonuria was 
first announced by Sir Archibald Garrod in 
1908, with an estimated inci

dence of 1:250,000–1000,000 [1, 2]. Due to homogen-
tisate 1, 2-dioxygenase deficiency, oxidized polymers of 
Homogentisic Acid (HGA) accumulate in connective tissues, 
and excrete in urine. In Alkaptonuria disease, homogentisic 
acid deposits in different parts of body and results in 
multi-organ involvements. The characteristic bluish-black 
discoloration of the skin and cartilage tissue is known as 
ochronosis [3].

Spine and other large joints are usually involved in 
ochronosis. Spinal ankylosis especially in thoracic and 
lumbar segments is the result of loss of flexibility in 
ochronosis [4]. The onset of the symptoms in the spinal 
region may be mild or subtle and become acute after 
disc herniation. Although progressive degeneration of the 
intervertebral discs and spondylosis are usual presenting 
features, the severity of the radiological changes is not 
completely compatible with the symptoms. Disc 
prolapse is not usual in ochronosis and rarely needs 
surgical intervention [5-8].

In this study, we described a case of chronic low back 
pain in a 45-year-old female patient presenting with 

chronic low back and left leg radiated pain and no previous 
history of alkaptonuria.

2. Case Presentation

A 45-year-old female patient referred to our 
outpa-tient clinic in Shahid Madani Hospital, Karaj, Iran, 
with chronic low back and left radiated leg pain that 
aggravated gradually in the previous six months. She 
also suffered from progressive muscle weakness in her left 
lower extremity. Her lower back pain had been disturbing 
her for about five years and was relieved by NSAIDs until 
the previous six months before she came. There were 
no other significant features in her past medical history. 
Neurological examination revealed a positive Straight 
Leg Raise (SLR) test and a diminished patellar reflex on the 
left extremity. Motor strength of the dorsiflexor muscles 
was moderately weak, and there was hypoaesthesia 
along with the L3 and L4 dermatomes on the left side in 
physical examination. 

The radiographic studies revealed significant 
degenerative changes and disc space narrowing with 
sclerosis of endplates (Figures 1 and 2). Lumbosacral 
magnetic resonance imaging (MRI) revealed degenerative 
changes, disc space narrowing, and disc herniation at the 
level L3-L4 (Figure 3). The patient was operated, and L3-L4 
discectomy was done. Macroscopically, no abnormality 
of the skin, muscles or ligaments was observed during 
surgery. After incision of the annulus in level L3-L4, 
surprisingly the excised nucleus pulposus tissue was 
black (Figure 4). The microscopic histologic examination 

H

Highlights 

● Ochronosis is the accumulation of homogentisic acid in tissues leading to dark bluish pigmentation of connective 
tissues including the joints, eyes, skin, cardiovascular and genitourinary systems.

● The lumbar spine is affected among ochronosis arthopathies and will often present with low back pain and stiff-
ness with limited lumbar range of motion.

● Disc spaces reduction and wafer-like calcification in radiographic studies are characteristic findings for diagnosis of 
ochronosis with lumbar involvement.

Plain Language Summary 

Low back pain is a universal human experience that almost everyone has it at some point. Sources of the pain are 
various from bony structures of the spine to soft-tissue-related causes (like disco-ligamentous complex or neural 
complements). The other sources of low back pain are muscular system or skin lesions in this area. It is always impor-
tant to pay attention to this pain and seek medical consultation for chronic ones. Here, we discussed a rare cause of 
chronic low back pain which is related to a genetic disorder due to an enzyme deficiency, alkaptonuria.
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revealed melanin-like deposition in the chondrocytes 
cytoplasm of the degenerated disc material (Figure 5). 

Afterwards, the patient was re-examined for possible 
diagnosis of alkaptonuria, but there was no obvious col-
or change in sclera, cornea, and skin. Furthermore, the 
patient did not mention any discoloration of urine or 
any stain on her underwear, and there was no family his-
tory. After detection of homogentisic acid in the urine, 
the diagnosis was confirmed by thin-layer chromatog-
raphy. The postoperative course was uneventful, and 
she was free from low back and leg pain after surgery. 
She was discharged with oral ascorbic acid (1000 mg per 
day) treatment and dietary restrictions. Six months after 
surgery, the patient did recover full motor and sensory 
functions, and only complained of mild back pain.

3. Discussion

Ochronosis is the accumulation of homogentisic acid 
in tissues leading to dark bluish pigmentation of con-
nective tissues including the joints, eyes, skin, and 

cardiovascular and genitourinary systems. Auricular 
cartilage is commonly involved [9]. The most common 
manifestation of alkaptonuria is ochronotic arthropathy 
[1, 5, 9, 10], which affects large weight-bearing joints 
and typically manifests in the third or fourth decade of 
life. The lumbar spine is affected initially and will often 
present with low back pain and stiffness with limited 
lumbar range of motion [6, 11, 12]. 

The main cause of symptoms manifestation after mid-
dle age is the reduction of renal clearance of homog-
enistic acid by aging. In most of symptomatic cases, the 
first physical signs of ochronosis presents during the 
third decade of life. The usual signs are slight bluish-
black or grayish-blue pigmentations of the pinnae of 
the ears, sclera, cornea, and conjunctiva of the eyes [3]. 
Arthropathy occurs in patients with alkaptonuria due to 
ochronosis in connective tissues, and the lumbar spine 
is usually involved before the other joints, but future in-
volvement of knees, hips and shoulders is possible [13]. 

Figure 1. Anteroposterior radiograph of the lumbar spine dem-
onstrating degenerative changes and disc space narrowing at the 
level L2-L3 and L3-L4

Figure 2. Lateral radiograph of the lumbar spine demonstrating 
degenerative changes and disc space narrowing at the level L2-L3 
and L3-L4
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Disc spaces reduction and wafer-like calcification in 
radiographic studies are characteristic findings for diag-
nosis of ochronosis with lumbar involvement [13]. Our 
patient’s radiographic evaluation revealed these afore-
mentioned findings, but it was not assumed as ochrono-
sis until the visualization of pigmented nucleus pulposus 
was provided. Our patient presented with no systemic 
manifestations in her fourth decade. It has been reported 

that most of the patients do not seek medical attention 
until symptomatic ochronotic arthropathy occurs [14]. 

Early diagnosis and being aware of alkaptonuria are 
advantageous in patients as symptomatic treatment of 
it can be initiated. The therapeutic regimen includes a 
megadose of vitamin C for the degradation of HGA [15]. 

Figure 3. T2 weighted lumbar spine sequence MRI at the level L3-L4

A. Sagittal demonstration of disc extrusion; B. Axial demonstration of central canal stenosis due to central disc extrusion

Figure 4. Degenerated disc material with black pigmentation
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Evaluation of other systemic organs such as 
cardiovascular and urinary organs should also be done 
in the early stages.
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