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Abstract
BACKGROUND
Osteochondral lesion of talus is a broad term used to describe an injury or abnormality of the talar articular cartilage and adjacent bone. It arises from diverse causes, and although trauma is implicated in many cases, it does not account for the etiology of every lesion. Gout is a chronic arthritic disease caused by excess levels of uric acid in blood. Intraosseous deposition of monosodium urate in the clavicle, femur, patella and calcaneus was reported previously. Gout is common disease but rare at a young age, especially during teenage years. Osteochondral lesion caused by intra-articular gouty invasion is very rare.

CASE SUMMARY
We encountered a rare case of a 16-year-old male who has osteochondral lesion of the talus (OLT) with gout. He had fluctuating pain for more than 2 years. We could see intra-articular tophi with magnetic resonance image (MRI) and arthroscopy. We performed arthroscopic exploration, debridement and microfracture. Symptoms were resolved after operation, and bony coverage at the lesion was seen on postoperative images. We had checked image and uric acid levels for 18 mo.

CONCLUSION
It is rare to see OLT with gouty tophi in young adults. While it is challenging, the accuracy of diagnosis can be improved through history taking, MRI and arthroscopy.
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Core tip: Osteochondral lesion of talus (OLT) is usually known as a posttraumatic or repetitive stress lesion. It is rare to see OLT caused by gout tophi deposition. Furthermore, it is extremely rare in young adult or the adolescent. This case highlights the thorough history taking, radiologic study and arthroscopic finding for diagnosis.

INTRODUCTION
Osteochondral lesion of talus (OLT) is used to term abnormal lesion of talar articular cartilage and adjacent bone[1]. A lesion can also be categorized by its location on the articular surface of the talus as medial, lateral, or central with added subdivisions into anterior, central, or posterior as advocated by some authors[2]. While the exact incidence of symptomatic OLTs is unknown, they are quite prevalent and a significant source of ankle morbidity[3]. OLT arises from diverse causes, and although trauma is implicated in many cases, it does not account for the etiology of every lesion.
Gout is a chronic arthritic disease caused by abnormal uric acid metabolism. The findings of several studies suggest that the prevalence and incidence of gout has risen in recent decades[4]. A resurgence of gout across the population has been noted in recent years, and juvenile gout has also been reported, with many of the cases being due solely to known risk factors such as being overweight. Approximately 12%-35% of the gout patients develop tophi[5]. Although the disease normally results in the deposition of monosodium urate crystals in the connective tissue, kidney, and skin, intraosseous deposition of monosodium urate can occur in the clavicle, femoral condyle, metatarsal bone, sesamoid bone, phalanges, patella, calcaneus, vertebral body, and talus[6]. Osteochondral lesion caused by intra-articular gouty invasion is very rare. We were hard to find a similar case. We report the rare case of osteochondral lesion of the talus with gout in a teenage boy. 

CASE PRESENTATION
Chief complaints
A 16-year-old male patient complained of a painful left ankle on the anteromedial side for more than 2 years. He presented to the out-patient department on November 2016.

History of present illness
Pain levels fluctuated, and the maximum pain was 7 on visual analogue scale and persisted over a week.

History of past illness
The patient’s height is 168 cm and weight is 75 kg (body mass index: 26.57 kg/m2). He did not have any underlying medical history. He visited local hospitals several times and was diagnosed with osteochondral lesion of the talus through radiologic study. The symptom was alleviated with medication or rest. He had no trauma history, genetic predisposition or degenerative joint disease.

Physical examination
The patient did not have limitation of ankle range of motion. He had problem of weight bearing walking due to pain.

Laboratory examinations
There were no specific findings in preoperative laboratory examination.

Imaging examinations
We found bony abnormalities, including OLTs in the equator of the medial talar dome with subchondral cyst, in the X-ray of ankle (Figure 1). Magnetic resonance image (MRI) was evaluated and found OLTs in the medial talar dome with subchondral cysts and subcortical depression. Also, we could see bony spurs at the anterior and posterior lips of the tibial plafond and tiny subchondral cyst at the anterior lip of the tibial plafond in MRI study (Figure 2).

Impression
The primary impression of the presented case is osteochondral lesion of the talus.

FINAL DIAGNOSIS
The final diagnosis of the case is osteochondral lesion of the talus due to gout tophi deposition.

TREATMENT
Operation was performed under supine position and spinal anesthesia. We used pneumatic tourniquet for preventing bleeding. Using an ankle arthroscopy device, we checked the ankle joint and the lesion. We found intra-articular gout tophi deposition in OLT during operation (Figure 3). Arthroscopic debridement was performed using ring curette. We performed synovectomy using shaver. Microfracture was performed using 60 degree awl. We excised the suspected lesions and sent the specimens for pathologic examination.

OUTCOME AND FOLLOW-UP
After operation, ankle motion exercise (plantar flexion, dorsiflexion) was started with non-weight bearing ambulation. Weight-bearing ambulation was allowed at postoperative 4 wk. 
After operation, uric acid level was checked as 11.7 mg/dL for the first time. Pathologic examination show fragments of fibrocollagenous tissue with cystic myxoid degeneration (Figure 4). We use febuxostat 40 mg once a day for controlling uric acid level postoperatively.
At postoperative 1.5 years assessment (July 2018), pain was almost subsided as VAS 1, and the patient returned athletic activity. Uric acid level was well controlled (5.8 mg/dL) (Figure 5). We discovered improvement of OLT lesions through the bony defect coverage on postoperative X-ray (Figure 6).

DISCUSSION
OLT occur in the articular cartilage and subchondral bone of the talus and are commonly associated with ankle injuries, such as sprains and fractures[7]. The etiology of OLTs in patients without a history of trauma remains unknown. The patient has no trauma history or congenital factors. Symptoms of OLT vary from complaints of severe pain to occasional findings of radiation without any symptoms. The patient complained of pain during walking, locking, edema of the ankle and other assorted ailments. The duration of symptoms is several minutes or days[8]. The patient presented in our study had fluctuating pain. 
Gout lesions with joint localization may cause destruction and deformities, and also tophi may be inflamed or ulcerated. The primary treatment of tophaceous gout is to control the disease by medical treatment (xanthine oxidase inhibitor, allopurinol). However, if there is cosmetic deformation, functional disorder, or sinus drainage, surgical intervention is inevitable[9]. The patient had a family history of gout, with his father being diagnosed as well. We did not know exact family history at preoperative time. 
If gouty tophi are present, MRI is able to detect this as a potentially differentiating characteristic. Tophi is typically seen low signal on T1-weighted (T1w) images and medium to high signal on T2-weighted (T2w) images, often seen surrounded cellular tissue and the crystalline mass. The vascularity of this tissue will influence the post-contrast enhancement MRI image, and calcification within the tophus can lead to regions of low signal on T2w images[10]. The patient shows low signal on T1w images and high signal on T2w images. This could indicate suspicious tophi in OLT, but there is no massive tophaceous lesion in MRI.
Although MRI is considered highly accurate in determining cartilage status[11-13], Lee et al[13] reported that there was a difference between MRI and arthroscopic findings. Arthroscopy was essential in determining the treatment strategy besides MRI[11-13]. Dual energy computed tomography (DECT) is a relatively new development in imaging of gout arthritis. DECT is a noninvasive method for the visualization, characterization, and quantification of monosodium urate crystal deposits. As a result, it helps the clinician in early diagnosis, treatment, and monitoring of this condition. Usability and usage have become increasingly widespread in recent years. Unfortunately, DECT was not used in the patient[14].
Some intra-osseous tophi lesion were reported[15-19]. However, osteochondral lesion caused by intra-articular gouty invasion is extremely rare in young age. We did not find similar case anywhere. The patient’s MRI showed bony erosion produced by intra-articular tophaceous material. Suspicious tophi lesions might be overlooked. Therefore, a meticulous radiologic image check was needed for exact diagnosis.

CONCLUSION
It is rare to see OLT with gout in young adults. However, metabolic disease, such as gout, may be considered for diagnosis of OLT at a young age. While it is challenging, the accuracy of diagnosis can be improved through history taking, MRI and arthroscopy.
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Figure Legends
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Figure 1 The osteochondral lesion of talus of left ankle was found on medial talar dome (A and B). 
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Figure 2 T1-weighted images of ankle magnetic resonance image. Osteochondral lesion of the talus in medial talar dome is seen in axial (A), coronal (B), and sagittal view (C).
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Figure 3 Images of arthroscope were taken during operation. A: Ankle arthroscopic findings shows tophaceous lesion in the ankle joint; B: Tophaceous lesion was removed. C: Osteochondral defect was checked; D: Microfracture was perfomed. 
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Figure 4 The histologic findings show fragments of fibrocollagenous tissue with cystic myxoid degeneration.
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Figure 5 Postoperative uric acid level had decreased gradually.
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Figure 6 Covered osteochondral lesion was seen on standing AP and lateral ankle X-ray images at 1.5 years after operation (A and B).
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