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Abstract 
Idiopathic intracranial hypertension is a syndrome that presents with headaches and visual loss. Its pathogenesis is unknown. Treatment options include acetazolamide, therapeutic lumbar punctures or permanent CSF diversion. We present the only reported case of acute drug-induced intracranial hypertension secondary to oxytetracycline requiring urgent cerebrospinal fluid diversion.  The patient’s rapid visual failure progressed daily despite discontinuation of the drug and required an urgent ventriculo-peritoneal (VP) shunt insertion. Patients should be counselled about the rare potential risk of developing intracranial hypertension when commencing oxytetracycline.  Rapid visual failure in IIH is a neurosurgical emergency necessitating urgent ventriculoperitoneal shunt insertion.
Introduction
Idiopathic intracranial hypertension (IIH) is characterised by increased intracranial pressure with no obvious cause. It usually presents with persistent headache refractory to analgesia and occasionally pulsatile tinnitus. The most serious complication is an irreversible loss of vision. It tends to occur in obese women of childbearing age but can occur in males in addition to patients with normal body habitus. Imaging (CT, MRI) and cerebrospinal fluid (CSF) analysis are normal however a consistent finding is an elevated opening pressure on lumbar puncture. Most cases of IIH are idiopathic and the pathogenesis remains unclear. However, several medications have been reported to cause this pathology: corticosteroids, nitrofurantoin, nalidixic acid, danazol, ciprofloxacin, vitamin A, isotretinoin, recombinant growth hormone, lithium, oral contraceptives and tetracycline antibiotics[1,2].  When an underlying, non-structural cause is found, the term pseudotumour cerebri is favoured [3].  Treatment of IIH includes repeated lumbar punctures, the carbonic anhydrase inhibitor acetazolamide that reduces CSF production, weight reduction, optic nerve fenestration and CSF diversion procedures such as ventriculoperitoneal or lumbo-peritoneal shunts. In cases where there is evidence of acute deteriorating visual function, the preferred management in the UK is CSF diversion with a ventriculo-peritoneal shunt [4].    
Case report 
An 18 year old female was admitted to her local emergency department with a 2 week history of severe headache, nausea, vomiting and 24 hours of blurred vision. Treatment with oxytetracycline for acne had been commenced 2 weeks prior to symptom onset. This was stopped on admission. Her BMI was 31.8 kg/m2, but otherwise she was fit and well. There was no history of fevers. On admission she was systemically well and alert. Visual acuity was reduced to counting fingers at 0.5m in both eyes. Further examination revealed a mild horizontal diplopia and gross papilloedema. 
CT and MRI of the brain including MR venography were unremarkable. A lumbar puncture showed an opening pressure above 41 cm H20 and the CSF analysis was normal (slightly yellow, glucose 3.0 mmol/L, protein 0.16 g/L, WCC 1/µL, RBC 293/µL, no growth on culture).  Her headaches improved after the lumbar puncture however her vision remained the same, and the patient complained she was struggling to see peripherally. She was commenced on acetazolamide 250 mg TDS, which was changed to furosemide due to increasing lethargy and weakness. A second therapeutic lumbar puncture two days later still showed pressures over 40 cm H20. Following this her headaches only improved mildly. The next day her visual acuities were 6/36 in the right eye and 6/60 in the left, with constricted vision and progression of severe papilloedema. This was observed on bedside fundoscopy because the patient was sick and couldn’t transfer to slit lamp chair. A third lumbar puncture showed unrecordably high ( > 40 cm H2O) opening pressures. She was referred to Neurosurgery for urgent CSF diversion.  On admission to neurosurgery, visual acuity had deteriorated to light perception only bilaterally.  She had a right parietal ventriculoperitoneal shunt inserted (Codman Bactiseal catheters and Codman Hakim medium-low fixed pressure valve, Integra LifeSciences, Plainsboro, NJ, USA) using image guidance (StealthStation S7, Medtronic, Fridley, MN, USA), 6 days after she was first admitted. Visual assessment the day after the shunt was inserted showed visual acuity of 6/60 bilaterally. Fundal examination found clear medial bilateral optic disc swelling with optic disc haemorrhage. She recovered well from the procedure with improved symptoms and was discharged a few days later.
In her follow up a month after discharge, her visual acuities had improved considerably to 6/12 in right eye, 6/9 in left eye. Her constricted visual fields had slightly improved but there was some residual optic disc swelling. Six months later she was much improved with occasional headaches and her vision remained good enough to read and watch TV. 
Discussion
Minocycline, tetracycline, and doxycycline are regularly used to treat acne, and have all been associated with IIH.  A recent comprehensive review reported 71 confirmed cases of IIH associated with the use of tetracyclines for acne treatment and malaria prophylaxis [1]. The association of minocycline with drug-induced IIH (DIIH) is the strongest of the tetracycline class antibiotics [1,2,5–7]. Doxycycline had the fewest reports [1]. The mechanism by which these drugs cause IIH is unknown, although it has been postulated that tetracyclines decrease cerebrospinal fluid absorption, possibly due to an effect on cyclic adenosine monophosphate at the arachnoid villi [2]. Both immediate and delayed presentations have been reported [1].
There are no reports of third-generation tetracycline-class antibiotics (tigecycline) causing DIIH, possibly due to the different chemical structure, and also none, to our knowledge, of IIH associated with oxytetracycline, despite it being the second of the broad spectrum tetracyclines to be discovered.  Oxytetracycline was patented for use in 1950, and it is still used to treat acne, respiratory, urinary tract and skin infections. 
Most reported cases of IIH secondary to tetracyclines saw improvement of symptoms after discontinuing the drug and treatment with acetazolamide [2,5–8]. In a few cases headaches improved significantly with unresolved papilloedema [6,8,9]. Nevertheless, only a minority of reported cases needed permanent CSF diversion due to deteriorating visual function and none urgently due to such rapid deterioration [7,10]. 
In this case, the patient’s visual deterioration progressed rapidly in less than 4 weeks since diagnosis, making this case a example of fulminant pseudotumour cerebri [4]. This demanded consideration of surgical options to protect vision.  Surgical treatment of IIH includes lumboperitoneal or ventriculoperitoneal shunts, optic nerve fenestration and cerebral venous stenting.  Endoscopic third ventriculostomy is not a viable procedure due to small ventricles and pathophysiology. There is conflicting evidence in the literature regarding head to head comparison of CSF diversion procedures. In any case, intervention is not indicated when the intracranial pressure starts to improve as it can return to normal before papilloedema resolves (8). Progressing visual failure is an indication for urgent CSF diversion.   Ventriculoperitoneal shunts have lower revision rates than lumboperitoneal shunts [11], and are the preferred choice in the UK to most rapidly, effectively and reliably divert CSF [4].
Conclusion 
Oxytetracycline can cause increased intracranial pressure. Counselling patients on the risk of developing this condition and the symptoms of intracranial hypertension, in particular reduced visual acuity and risk of blindness, should be considered when starting treatment with tetracyclines. Early recognition is important to prevent further deterioration. Withdrawal of the medication does not always result in improvement of symptoms and urgent neurosurgical intervention may be required to prevent permanent visual loss.  
Patient Consent: The patient has consented to the submission of the case report for submission to this journal.
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