


Case report

A Rare Presentation of Classical Homocystinuria: Cerebral Thrombophlebitis in an Adolescent
Abstract
[bookmark: _GoBack]Homocystinuria is a rare constitutional aminoacidopathy characterized by elevated plasma and urinary homocysteine levels, most often due to cystathionine beta-synthase (CBS) deficiency, and represents the second most frequent metabolic encephalopathy after phenylketonuria. We report the case of a 13-year-old adolescent who presented with a painful, red left eye associated with intense photophobia and helmet-type headaches without signs of intracranial hypertension. Cerebral MR angiography revealed thrombophlebitis of the left sigmoid sinus, and plain foot radiographs showed mild bone demineralization. The diagnosis of homocystinuria was suspected based on clinical and radiological findings and confirmed by qualitative blood and urine amino acid chromatography, which demonstrated elevated methionine in blood and homocysteine in urine, along with markedly increased plasma homocysteine levels (155 µmol/L). Treatment with folic acid, pyridoxine, and vitamin B12 resulted in stabilization of clinical signs. Homocystinuria remains a rare but severe disease, with its prognosis largely determined by neurovascular complications and intellectual disability related to circulating homocysteine levels. Early recognition is crucial, particularly in cases of stroke associated with a marfanoid phenotype, to reduce complications and enable preventive measures in siblings.
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Introduction
Classical homocystinuria is an inherited autosomal recessive disorder caused predominantly by deficiency of cystathionine β-synthase (CBS) (1), a pyridoxine-dependent enzyme catalyzing the conversion of homocysteine to cystathionine in the transsulfuration pathway. The result is accumulation of homocysteine and methionine with variable deficiency of cysteine. Clinical manifestations span vascular, ocular, skeletal, and neurodevelopmental domains. (2).
First described in 1962 by Carson and Neill, this condition has a variable incidence across populations, estimated between 1/200,000 and 1/335,000 births in the general population, with significant variations due to founder effects in certain regions (3,4). It represents the second most common cause of metabolic encephalopathy after phenylketonuria (5).
The disease is characterized by accumulation of homocysteine and methionine, responsible for multisystem manifestations primarily affecting the vascular, skeletal, ocular, and nervous systems (6). Prognosis depends essentially on early diagnosis and response to vitamin therapy, particularly pyridoxine (vitamin B6) (7). 
We report the case of a 13-year-old child who presented with a painful red eye and decreased visual acuity, revealing a cerebral thrombophlebitis of the ipsilateral sigmoid sinus. this case is noteworthy not only because of the unusual initial presentation as cerebral venous sinus thrombophlebitis revealed by a painful red eye, but also due to its occurrence in a Moroccan child. Reports of classical homocystinuria remain scarce in the Moroccan and North African populations, where the true prevalence is likely underestimated due to limited newborn screening and under-recognition of the disease.
Case Report
We report the case of a 13-year-old adolescent, second child of four siblings, born to first-degree consanguineous parents, with a history of mild to moderate psychomotor retardation and delayed language development. The patient initially presented with sudden onset of left orbital pain and redness in an afebrile context, leading to a first hospitalization. Symptoms persisted with the development of band-like headaches, without vomiting or other systemic signs. Neurological assessment revealed persistent orbital pain associated with progressive headaches, photophobia, and reduced visual acuity, raising suspicion of an atypical ophthalmic migraine. He was treated with antidepressant, antiepileptic, corticosteroids, and antibiotics.
Physical examination revealed a marfanoid habitus with tall stature (height: 175 cm, arm span/height ratio > 1.05), bilateral arachnodactyly, generalized joint hypermobility with conjunctival redness, difficult palpebral opening, purulent discharge, photophobia, with Severe bilateral myopia (-8 diopters) and bilateral lens dislocation on ophthalmological examination of the left eye no abnormalities detected in the right eye. 
Cerebral MR angiography revealed thrombophlebitis of the left sigmoid sinus without signs of major intracranial hypertension, and plain radiographs of the extremities showed mild diffuse bone demineralization with minor spinal deformities. 
Laboratory investigations demonstrated markedly elevated plasma methionine (850 µmol/L, normal <30), massive urinary homocystinuria (>1000 µmol/mmol creatinine, normal <5), and severe hyperhomocysteinemia (155 µmol/L, normal <15) associated with reduced cysteine (45 µmol/L, normal 80–120), while vitamin B12, folate, and other thrombophilia workups were within normal limits. 
Acute management of thrombophlebitis was initiated with low-molecular-weight heparin, later switched to vitamin K antagonists, while metabolic therapy combined a methionine-restricted diet (~0.8 g/kg/day protein), high-dose pyridoxine (500 mg/day), folic acid (5 mg/day), cyanocobalamin (1 mg/day), and betaine (6 g/day). Bilateral lens dislocation was surgically corrected by staged extraction–implantation procedures one month apart with favorable recovery. At 3 months, thrombophlebitis had completely resolved and symptoms improved, while at 6 months’ plasma homocysteine decreased to 45 µmol/L, indicating partial biochemical response; visual function recovered satisfactorily, skeletal features stabilized, and no further thrombotic events occurred. Ongoing follow-up included quarterly plasma homocysteine monitoring, annual ophthalmological evaluation, bone densitometry, neuropsychological assessment, and family screening.
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Figure 1-Partial lens dislocation, a distinctive feature of homocystinuria.
Discussion
This case of classical homocystinuria revealed by cerebral thrombophlebitis in a 13-year-old adolescent perfectly illustrates the diagnostic and therapeutic complexity of this rare but severe aminoacidopathy caused by cystathionine β-synthase (CBS) deficiency, (1,3). The clinical presentation combining a marfanoid morphotype with tall stature  arachnodactyly, joint hypermobility, pathognomonic bilateral lens dislocation (characteristically inferior and nasal, unlike Marfan syndrome where it is superior), severe myopia mild intellectual disability, and most importantly early thrombotic complication at age 13, constitutes the classic tetrad of ocular, skeletal, vascular, and neuropsychiatric manifestations that should alert clinicians to this metabolic disorder (12,13). The severe hyperhomocysteinemia (155 µmol/L, normal <15) found in this patient, along with elevated methionine (850 µmol/L) and decreased cysteine (45 µmol/L), reflects the enzymatic block in the transsulfuration pathway and explains the occurrence of sigmoid sinus thrombophlebitis through well-established mechanisms of endothelial dysfunction, coagulation cascade activation, and oxidative stress that predispose to both arterial and venous thromboses, particularly dangerous as 50% of patients experience vascular events before age 30 without treatment (10,11,12). The partial biochemical response to vitamin therapy (reduction to 45 µmol/L after 6 months of pyridoxine 500 mg/day, folic acid 5 mg/day, and vitamin B12 1 mg/day) classifies this patient among partially pyridoxine-responsive forms (approximately 50% of cases), requiring a multimodal therapeutic approach that has evolved significantly with recent advances from 2022-2024, including optimized betaine therapy (6 g/day) that acts via the betaine-homocysteine methyltransferase enzyme to provide alternative methyl group donation for homocysteine remethylation, dietary methionine restriction (0.8 g/kg/day), and emerging enzyme replacement therapies with PEGylated cystathionine β-synthase showing promising results in murine models for potential clinical translation (18,19,23,24). The successful surgical management of bilateral lens dislocation with phacoemulsification and IOL implantation in two stages demonstrates the importance of specialized ophthalmological care, as lens dislocation occurs in 90% of cases and can lead to secondary glaucoma, retinal detachment, and visual impairment if left untreated (12). The thrombotic complication required immediate anticoagulation with low molecular weight heparin followed by vitamin K antagonists, achieving complete regression of thrombophlebitis at 3 months, highlighting the critical importance of maintaining plasma homocysteine levels below 100 µmol/L (ideally <50 µmol/L) to prevent recurrent vascular events (18,19). The extension of newborn screening programs to include homocystinuria, represents a paradigm shift enabling presymptomatic diagnosis through elevated methionine detection on dried blood spots, allowing early therapeutic intervention before the onset of irreversible complications, particularly intellectual disability and thrombotic events, thus significantly improving long-term prognosis and quality of life (21,22,25). Current management paradigms emphasize the critical importance of early diagnosis, ideally through newborn screening, followed by immediate initiation of pyridoxine trial (100-1000 mg/day) to determine vitamin responsiveness, combined with dietary methionine restriction, betaine supplementation for non-responders, and comprehensive multidisciplinary follow-up including quarterly homocysteine monitoring, annual ophthalmological examinations, cardiovascular surveillance, bone densitometry, and neuropsychological assessments to detect and prevent the multisystem complications that define the natural history of this disorder (5,20). Future therapeutic prospects include gene therapy approaches targeting hepatic CBS expression, advanced enzyme replacement strategies using tissue-specific delivery systems, and novel pharmacological chaperones that may restore enzymatic activity in certain mutations, while the ongoing development of newborn screening programs worldwide promises to transform the clinical landscape by enabling universal early detection and treatment of this preventable cause of intellectual disability, stroke, and premature death (23,24,26). This case exemplifies how classical homocystinuria, despite being rare, requires high clinical suspicion in patients presenting with marfanoid features, lens dislocation, early thrombotic events, or unexplained intellectual disability, as prompt recognition and treatment can dramatically alter the disease trajectory and prevent devastating complications that historically made this condition one of the most serious inherited metabolic disorders.
Conclusion
Classical homocystinuria illustrates the importance of inherited metabolic diseases in medical practice. This case emphasizes that the diagnosis should be considered in any marfanoid habitus associated with lens dislocation, early thrombotic complications, or intellectual disability.
Early multidisciplinary management, including metabolic treatment, specialized follow-up, and family screening, determines long-term prognosis. Recent therapeutic advances, particularly the use of betaine and optimization of vitamin protocols, offer hope for improved outcomes in this rare but serious condition.
The implementation of newborn screening in many countries represents a major advancement for preventing complications of this metabolic disease.
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