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    Abstract
The risk of stroke associated with aneurysm coiling can occur as a result of thromboembolic complications. The iatrogenic internal carotid artery (ICA) dissection can also lead to ischemic stroke. A 42-year-old patient was diagnosed with a left ICA paraclinoid aneurysm. The endovascular coil embolisation was done. The aneurysm was completely obliterated with preservation of parent artery and distal flow. In the post-operative period, the patient developed a left middle cerebral artery territory infarct. The patient underwent decompressive hemicraniectomy and check data structures and algorithms (DSA) showed ICA dissection with no distal flow. The retrospective examination of earlier DSA revealed a suspected small intimal flap which later progressed to complete dissection and resulted in the infarct. We are reporting this case intending to emphasize careful examination of angiogram and findings suggestive of even a small intimal flap of ICA must not be overlooked. It might progress to frank dissection, stenosis of ICA and even fatal ischaemic stroke.
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    Introduction


    Stroke commonly occurs as a result of thromboembolic phenomenon following the coiling of an intracranial aneurysm. Internal carotid artery dissection (ICAD) is a relatively rare cause of stroke. A small intimal flap can be a precursor to artery dissection and, if left unnoticed, can be fatal. We present a case of a concealed intimal flap that was diagnosed late after the infarct was developed following coiling of the paraclinoid aneurysm and address the diagnostic and management pitfalls associated with this case.


    Case Report


    A 42-years-old female presented with intermittent headaches for 3–4 years and diminution of vision in the left eye for 1 month. Neurologic examination revealed a perception of hand movements in the left eye with optic atrophy. The systemic examination and routine investigations, including echocardiography, neck vessels Doppler, were normal. Magnetic resonance and angiography brain revealed a large saccular aneurysm measuring approximately 18 mm × 13 mm × 14 mm from the left paraclinoid internal carotid artery (ICA), causing the compression of the left optic nerve and optic chiasma, which were displaced superiorly [Figure - 1]a and [Figure - 1]b. Digital subtraction angiography of the brain revealed a large saccular aneurysm arising from left paraclinoid ICA, 2.3 cm × 1.6 cm × 1.8 cm directed superiorly and medially. The patient underwent coiling of the aneurysm using five coils. Post-coiling data structures and algorithms (DSA) showed normal distal flow and no filling of aneurysm [Figure - 2]a and [Figure - 2]b. Post-operatively, she was obeying simple commands and moving all limbs left more than right. Computed tomography (CT) of the head was done as some embolic complication was suspected, which did not reveal any infarct. The patient was given an extradose of heparin and was kept under observation. A repeat CT head after 6–8 h of the procedure showed a well-defined infarct in the left ICA territory. The patient showed signs matching CT findings, i.e., right hemiparesis and aphasia [Figure - 3]. Left front-temporoparietal decompressive hemicraniectomy with duraplasty was done, and the bone was placed in the anterior abdominal wall. Check DSA showed rail tail appearance of cervical ICA and no opacification of ICA just proximal to petrous ICA [Figure - 4]c. At the coiling time, the cervical angiogram was reviewed, which showed an intimal flap cervical ICA [Figure - 4]a and [Figure - 4]b which progressed to complete dissection with total cutoff of distal flow [Figure 4c]. The patient did not survive due to the absence of flow from the contralateral side.
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        	Figure 1: (a and b) Magnetic resonance brain and angiography showing a large saccular aneurysm, partly thrombosed in left supraclinoid region
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        	Figure 2: (a and b) Precoiling and postcoiling data structures and algorithms showed normal distal flow
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        	Figure 3: Noncontrast computed tomography showing infarct on postoperative day-1 in anterior cerebral artery and middle cerebral artery territory
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        	Figure 4: (a, b and c) Digital subtraction angiogram (pre-coiling) with a small intimal flap, which subsequently progressed to complete dissection with complete distal cutoff and rat tail narrowing
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    Discussion


    The risk of stroke associated with aneurysm coiling is 3.8% in patients with good grade SAH.[bookmark: ft1][1],[bookmark: ft2][2] The atherosclerotic plaques, iatrogenic dissection of parent vessels, air bubbles and thrombus or fresh clots within aneurysms and or catheters are all potential causes of stroke following coiling.[bookmark: ft3][3],[bookmark: ft4][4] ICA dissection can lead to ischemic stroke in 2% of cases. It happens due to a tear in the wall of a carotid artery which can be spontaneous, traumatic, or iatrogenic in origin. This results in inflow of blood in different layers of the vessel wall, creating a false lumen causing carotid stenosis, pseudoaneurysm and or both. ICA dissection can be identified using standard angiography, which illustrates an irregular, and often tapered, stenosis with the distinctive 'string sign', 'flame-shaped' occlusion, or aneurysmal dilatation.[bookmark: ft5][5],[bookmark: ft6][6],[bookmark: ft7][7],[bookmark: ft8][8],[bookmark: ft9][9] On magnetic resonance imaging (T1- and T2-weighted images), it appears as a crescent-shaped hyperintensity surrounding the narrowed lumen.[bookmark: ft9][9] Even contrast-enhanced ultra-sonography of the carotid artery is a readily available tool and can be done where dye injection is contraindicated such as renal failure.[bookmark: ft10][10] The size of iatrogenic intimal injury is an important determinant of outcome following ICAD. Flap raised along <2 mm of the wall, heals without morphological changes. Perhaps, in the majority of cases, it goes unnoticed even if it happens secondary to catheter-induced trauma. However, if the size of arterial injury is around 4 mm, then it has a high probability to produce an aneurysm, and if the size is more than 6 mm, then it would cause complete stenosis of the injured vessel.[bookmark: ft11][11] In the present case, the retrospectively analysed angiogram does reveal a possible insignificant small intimal flap; still, it resulted in carotid dissection and stenosis. Perhaps, removal of the guiding catheter resulted in further injury. The timely diagnosis of such a condition could have resulted in the restoration of blood flow before the establishment of infarct, which could be restored either by aspiration of clot using aspiration device followed by stenting or open arteriotomy and removal of clot and reinforcement of intimal flap with stent. Since the flow in distal vessels was following normal completion of the procedure, it was never anticipated to be due to an intimal flap leading to ICA Dissection; instead, an embolic complication was highly suspected. This intimal flap did not result in dissection of the artery during the final cerebral angiogram, possibly due to the presence of an in situ guiding catheter in the ICA, which maintained the patency of the ICA patent the blood flow. To avoid having such complications, besides taking a cerebral angiogram to ensure normal blood flow distally, a cervical ICA angiogram should also be performed to look for unrecognized injury to the wall of ICA, external carotid artery and common carotid artery.


    Conclusion


    
      	Risk of stroke can be a fatal postoperative complication following aneurysm coiling


      	Preoperative evaluation for atheromatous plaque and intraoperative look for suspected intimal flap or slightest irregularity and lumen narrowing


      	Even a small intimal flap can progress to complete dissection and can lead to thromboembolic events


      	Timely identification of such events can avert fatal complications.
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Figure: 1
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  Figure 1: (a and b) Magnetic resonance brain and angiography showing a large saccular aneurysm, partly thrombosed in left supraclinoid region


  Figure: 2
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  Figure 2: (a and b) Precoiling and postcoiling data structures and algorithms showed normal distal flow


  Figure: 3
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  Figure 3: Noncontrast computed tomography showing infarct on postoperative day-1 in anterior cerebral artery and middle cerebral artery territory


  Figure: 4
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  Figure 4: (a, b and c) Digital subtraction angiogram (pre-coiling) with a small intimal flap, which subsequently progressed to complete dissection with complete distal cutoff and rat tail narrowing
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