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Case Report: Alkaptonuric Ochronosis Superim-
posed With Septic Arthritis in a Middle-aged Man

Alkaptonuria is a rare inborn metabolic disease, in which an enzymatic deficiency accumulates 
alkapton in different tissues, causing darkness and injury, especially in spine and large cartilages, 
called ochronosis. The urine darkness can be a key to early diagnosis in childhood, but some 
cases are missed until adulthood and gradual damage to cartilages causes disability and impairs 
the patients’ quality of life. Here, a 49-year old male patient is presented with a 2 week history 
of left knee pain and swelling, who underwent arthrotomy, and the macro- and microscopic 
evaluation revealed ochronosis, superimposed by septic arthritis. Diagnosis of this rare disease 
should be considered in differential diagnoses of common joint disorders, like septic arthritis 
and osteoarthritis, so that appropriate management of the disease can prevent further damages.
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1. Introduction

lkaptonuria (AKU) is a rare autosomal 
recessive metabolic disease introduced in 
1902 [1]. This disorder is associated with 
a deficiency in homogentisate 1,2-dioxy-
genase (homogentisic acid oxidase: HGO 

enzyme) and its activity in the liver. More than 100 mu-
tated genes have been identified responsible for AKU 
on chromosome 3q13.33, encompassing 14 exons [2]. 
HGO splits the aromatic ring of Homogentisic Acid 
(HGA) (alkapton) at the third step of the phenylalanine 
metabolic pathway. The deficiency of HGO in patients 
with alkaptonuria causes the excretion of HGA in differ-

ent body fluids, like urine. Darkening of urine is the only 
sign of the disorder in the pediatric age group, and it oc-
curs at a very early stage of the disease. Oxidation and 
polymerization of the homogentisic acid is enhanced 
with alkaline pH. Therefore, acid urine may not darken 
after many hours of standing and this sign may not be 
seen in the patient. In such cases, the diagnosis may be 
delayed until adulthood, when other complications of 
the disease such as arthritis or ochronosis occur [3, 4]. 

Irreversibly polymerization and oxidation of  HGA 
to benzoquinone acetic acid, produce melanin-like pig-
ments in connective tissues. These pigments deposit in 
the skin, sclera, ear cartilage, genitalia, and nail beds, and 
accordingly damage vital organs of the body, including 
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the cardiovascular and renal systems (aortic stenosis and 
nephrolithiasis) [5]. Nevertheless, more common symp-
toms of this disease that causes disability and impairs 
quality of life are the joint involvement [6], calcification 
and degeneration of synovial and intervertebral disks, 
and ossification of ligaments [7]. This gradual damage to 
the musculoskeletal system usually becomes symptom-
atic in the third or fourth decades of life, presenting as 
inflammatory arthritis in the acute phase or osteoarthritis 
in the chronic phase [8].

Since the enzymatic expression can be reduced by ap-
propriate medications [9], misdiagnosis results in de-
generative joint disease and joint replacement in many 
patients [4]. Therefore, presenting more cases can help 
increase physician’s knowledge about the symptoms and 
appropriate treatment of this rare disease.

In this study, we report a 49-year-old man presenting 
with knee swelling and pain, who ultimately diagnosed 
as alkaptonuria ochronosis and received the appropriate 
treatment.

2. Case Presentation

A 49-year-old man referred to the emergency depart-
ment of Shafa Yahyaian Hospital in March 2018 with 
left knee pain, low-grade fever, and mild illness without 
a history of trauma. In his medical history, he had knee 
pain and swelling since 2 weeks ago. He also mentioned 
a mild hip pain. Thus, knee (Figure 1) and pelvic x-rays 
(Figure 2) were requested, which revealed mild Degen-
erative Joint Disease (DJD) in both knees and hips. 

He was admitted to the Orthopedic Ward for further 
evaluation and treatment. In physical examination, he 
had pigmented sclera, as well as swelling, tenderness, 
and warmness in his left knee. Aspirated synovial flu-
id had turbid appearance and pale yellow color; White 
Blood Cell (WBC) of 80000 cells/ micro liter, Polymor-
phonuclear (PMN) cell of 90%, and Red Blood Cell 

(RBC) of 100 cells/ micro liter, first hour ESR was 50 
mm/h, and CRP was 61 mg/L. Wright and Coombs tests 
were negative. Table 1 presents the results of complete 
laboratory examinations of serum parameters. On sus-
picion of septic arthritis, arthrotomy was done for the 
patient with a midline incision.

During the surgical procedure, we observed the black 
appearance of the knee, especially its cartilages (Figure 
3), and became suspicious of ochronosis, so we took 
a sample (4×2×1 cm) for pathologic examination and 
some synovial fluid for culture. Antibiotic therapy was 
initiated for the patient (vancomycin 1 g BD and imi-
penem 500 mg QID) intravenously, and rheumatologic 
consultation was requested. The rheumatologic spe-
cialist required bone densitometry, urine analysis, and 
measurement of serum levels of alkaline phosphatase, 
calcium, phosphorus, and vitamin D. Table 1 presents 
the results. Bone densitometry revealed osteopenic sta-
tus in the spine (T-score of -1.2 and Z-score of -0.8) and 
osteoporotic status in the femoral neck (T-score of -3.7 
and Z-score of -3.0). 

The patient’s urine test changed brownish after expo-
sure to light (Figure 4) and confirmed the diagnosis. 
During the first week, waiting for the pathologic exami-
nation result, the patient’s status improved significantly. 
The ESR value decreased to 31 mm/h, while CRP was 
unchanged. The culture was negative after 48 hours 
and 14 days. The microscopic examination revealed 
black-brownish, sharply defined, irregular shaped and 
fragmented fibers in subintima. The pigment granules 
presented in endothelium and surface zones. Moderate 
infiltration of mixed inflammatory cells, predominantly 
PMN leukocytes, eosinophils, and plasma cells. Patho-
logic diagnosis was ochronosis superimposed by septic 
arthritis. 

The following treatment was initiated for the patient, 
with final diagnosis of ochronosis: IV antibiotics were 
changed to ciprofloxacin tablet 500 mg BD and rifampin 

Figure 1. Knee X-Ray
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tablet 300 mg TDS, then 6 days later, Aclasta 5 mg one 
dose, and calcium + vitamin D tablets (contains 500 mg 
Ca and 200 mg vitamin D) to take every night. Antibiotic 
treatment was continued for one week.

3. Discussion

Alkaptonuria is a rare inborn metabolic disease, and the 
accumulation of HGA in tissues can gradually damage 
various systems, especially the musculoskeletal system 
[4]. Previous reports indicate that the disease may pres-
ent as acute inflammatory arthritis or chronic osteoarthri-
tis [8]. In our case, the patient had left knee swelling and 
pain for two weeks, and the initial diagnosis, based on 
physical examination and synovial aspiration, was septic 
arthritis, so he was treated with arthrotomy. 

Septic arthritis of the knee is the invasion of pathogenic 
organisms to the joint, commonly observed after trauma, 
which causes pain, swelling, and warmness [10]. Our 

patient had septic arthritis without any trauma but ac-
companied by alkaptonuric ochronosis.

Most cases with alkaptonuric ochronosis report low 
back pain, kyphosis, scoliosis, and lumbar spine involve-
ment; therefore, ankylosing spondylitis is considered 
one of the important differential diagnoses [11]. 

The chief complaint of our patient was acute knee pain, 
which is observed in 5 out of 7 patients, as reported by 
Azami et al. in Ardabil, but not as the chief complaint 
[12]. Knee pain has been reported as an accidental find-
ing during a physical examination or imaging survey 
[13]. In a similar study, a 48-year-old male was reported 
with chronic knee pain (>2 years), which required total 
knee replacement due to advanced joint degeneration 
[14]. Fortunately, our patient referred with acute symp-
toms and mild DJD, while many cases remain undiag-
nosed until the fifth or sixth decade of their life with 
more pain and disability that necessitates joint replace-

Figure 2. Pelvic X-Ray

Figure 3. Knee Cartilages
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ment [11, 12]. Earlier diagnosis can prevent further de-
generations and injuries. Although the joint replacement 
improves patient joint disorder, it increases the disease 
cost and burden [4]. 

Alkaptonuric ochronosis can be diagnosed since birth 
with its apparent symptoms such as dark urine by stand-
ing, pigmentation in sclera, ear cartilage, and the skin 
[3]; however, patients and the family members may nei-
ther pay attention to these symptoms nor seek medical 
help so that the disease may remain undiagnosed until 
adulthood [4]. Besides, physicians may only look at the 
patient’s chief complaint and miss the rest of the symp-
toms that help correct diagnosis. The sooner the disease 
is diagnosed, the earlier the physician can prescribe med-
ications (like nitisinone, which inhibits the enzyme-pro-

ducing HGA [4-hydroxyphenylpyruvate dioxygenase]) 
[15] and help alleviate patients’ symptoms, although it 
may not serve as a cure [12]. In our case, we started vi-
tamin D + calcium supplementation after the treatment 
of superimposed septic arthritis. Previously, Aliberti et 
al. reported the association of ochronosis with increased 
bone resorption leading to accelerated bone loss [16].

The disease incidence is as low as 1:1000000 in some 
countries, and it is generally a sporadic disease [17]. Al-
though the exact prevalence is not known in Iran, very 
few cases have been reported so far [13]. Therefore, 
reporting any case can help physicians increase their 
knowledge about this disease, and its symptoms, in the 
patient and family members [3]. In this case, the patient 
remained undiagnosed until the age of 49 years. He had 

Table 1. Complete laboratory examinations of serum parameters

Serum Parameter Value Unit Normal Range Measurement Technique

White blood cell 10,000 cell/mL 4,500-11,000 Coulter® HMX

Polymorphonuclear 79.8% % 45-70 Coulter® HMX

Hemoglobin 14.3 g/dL 13.5 to 17.5 (for men) Cyanmethemoglobin method

Estimated sedimentation rate 50 mm/hr 0-22 Westegren method

C-reactive protein 61 mg/L Positive >6.0 ELISA

Serum calcium 8.8 mg/dL 8.5-10.5 Spectrophotometry 

Inorganic phosphorus 4.1 mg/dL 2.5-5.0 Spectrophotometry

Vitamin D3 58.6 ng/mL <30 deficient, 30-100 sufficient, >100 
toxic liquid chromatography

Figure 4. The patient’s urine test changed brownish after exposure to light
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developed DJD in his joints, which was fortunately mild 
and did not require arthroplasty. 

In conclusion, alkaptonuric ochronosis is a rare meta-
bolic disease, and joint degeneration gradually occurs 
by the accumulation of HGA in connective tissues. Pay-
ing attention to all symptoms like pigmented skin, ear 
cartilage, and sclera, and urine oxidation (darkness) by 
standing can help diagnose the disease before the joint 
disorders cause disability and severe pain. Therefore, it 
is essential to report and study all cases worldwide to in-
crease physicians’ awareness and knowledge about this 
rare disease.
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