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            Abstract

            
               
A 52-year-old female came with complaints of intense headaches for the past 10 days. The CT brain revealed SAH in the bilateral
                  Sylvain fissure (left more than right) with Hunt and Hess Grade 1. An urgent CT cerebral angiogram was done, which revealed
                  multiple bilateral MCA, ACA, and basilar top aneurysms. DSA was done the next day, which revealed multiple aneurysms, a total
                  of fourteen in number. Such multiple aneurysms in a single patient were never reported in the literature until now, according
                  to the present author's knowledge.
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               Introduction

            Multiple intracranial aneurysms usually range from 15% up to 35% of patients presenting with non-traumatic aneurysmal subarachnoid
               haemorrhage (SAH). Increased age and female sex are significantly associated with SAH in cases of multiple aneurysms.1 The occurrence of multiple aneurysms in a single patient without any underlying systemic pathology or concurrent family history
               is rarely reported in the literature.
            

         

         
               Case Report

            A 52-year-old female came with complaints of intense headaches for the past 10 days. She was known to be hypertensive and
               had been on irregular medication for the past 10 years. She was also diagnosed with a case of medical renal disease two years
               ago. For this, she was put on a salt-restricted diet with conservative management. She was not a known diabetic or had any
               previous history of CAD. She does not have a significant past surgical history. There is no previous history of blood transfusions.
               She is G2P2AOL2, and both the girl babies are delivered via normal vaginal delivery. There is no history of similar complaints
               among the family members. There is no adverse social history.
            

            On general examination, she was not icteric and had no signs of pallor or clubbing. There is no significant cervical lymphadenopathy.
               CVS, RS, and abdomen examinations were unremarkable and showed the presence of mild neck rigidity. The cranial nerve examination
               was unremarkable. The powers of the bilateral upper and lower limbs are normal (5/5). Bilateral plantar reflexes are flexors.
               Refluxes are not exaggerated. She was stable, conscious, and oriented with GCS-15/15.
            

            A CT brain done outside revealed thin SAH in the bilateral Sylvian fissure (left more than right). There is no evidence of
               intra-ventricular haemorrhage. Hunt and Hess grade for SAH is Grade 1. An urgent CT cerebral angiogram was done, which shows
               multiple small bilateral MCA, ACA, and large basilar top aneurysms (Figure  2, Figure  3). A blood investigation revealed raised urea (84 mg/dl) and creatinine (4.6 mg/dl). mild hyponatremia (129 meq/l) and a normal
               potassium level (3.5 meq/l). Clotting parameters and a complete blood count are within normal limits.
            

            The echo cardiogram shows concentric left ventricular hypertrophy. There were no regional wall motion abnormalities. The ejection
               fraction was 66%. Normal left ventricular systolic function. Moderate MR with AML prolapsed. Trivial AR and mild TR No PHT/PE.
               There is no intracardiac mass like myxoma.
            

            Rheumatological examination revealed no obvious features of connective tissue disorder. The USG abdomen revealed bilaterally
               increased renal cortical echoes with normal CMD (Grade 1 medical renal parenchymal disease). There is no evidence of ADPKD.
               The next day, DSA was done, which revealed multiple aneurysms of a total of fourteen in number (Figure  4, Figure  5, Figure  6, Figure  7). Such multiple aneurysms in a single patient were never reported in the literature until now, according to the present author's
               knowledge.
            

            
                  
                  Table 1

                  A list of aneurysms is described in the table
                  

               

               
                     
                        
                           	
                              
                           
                            S. No

                           
                        
                        	
                              
                           
                            Location of Aneurysm 

                           
                        
                        	
                              
                           
                            Segment

                           
                        
                        	
                              
                           
                            Length(mm) 

                           
                        
                        	
                              
                           
                            Width(mm)

                           
                        
                        	
                              
                           
                            Neck Diameter(mm)

                           
                        
                     

                     
                           	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            Right ICA 

                           
                        
                        	
                              
                           
                            Cavernous 

                           
                        
                        	
                              
                           
                            4.8

                           
                        
                        	
                              
                           
                            3.3

                           
                        
                        	
                              
                           
                            2.5

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            Right MCA

                           
                        
                        	
                              
                           
                            M1

                           
                        
                        	
                              
                           
                            1.3

                           
                        
                        	
                              
                           
                            1.1

                           
                        
                        	
                              
                           
                            1.3

                           
                        
                     

                     
                           	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            Right MCA

                           
                        
                        	
                              
                           
                            M2 Bifurcation

                           
                        
                        	
                              
                           
                            0.6

                           
                        
                        	
                              
                           
                            1.9

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            Right ACA

                           
                        
                        	
                              
                           
                            A2 Segment 

                           
                        
                        	
                              
                           
                            0.7

                           
                        
                        	
                              
                           
                            0.7

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            Right ACA

                           
                        
                        	
                              
                           
                            A2 Segment 

                           
                        
                        	
                              
                           
                            2.4

                           
                        
                        	
                              
                           
                            1.8

                           
                        
                        	
                              
                           
                            1.8

                           
                        
                     

                     
                           	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            Right ACA

                           
                        
                        	
                              
                           
                            A2 Segment 

                           
                        
                        	
                              
                           
                            2.6

                           
                        
                        	
                              
                           
                            3.5

                           
                        
                        	
                              
                           
                            2.2

                           
                        
                     

                     
                           	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            Right ACA

                           
                        
                        	
                              
                           
                            A3 Segment 

                           
                        
                        	
                              
                           
                            0.8

                           
                        
                        	
                              
                           
                            0.8

                           
                        
                        	
                              
                           
                            1.4

                           
                        
                     

                     
                           	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            Right ACA

                           
                        
                        	
                              
                           
                            A3 Segment 

                           
                        
                        	
                              
                           
                            2.2

                           
                        
                        	
                              
                           
                            2.7

                           
                        
                        	
                              
                           
                            1.2

                           
                        
                     

                     
                           	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            Right ACA

                           
                        
                        	
                              
                           
                            A3 Segment 

                           
                        
                        	
                              
                           
                            4.5

                           
                        
                        	
                              
                           
                            3.8

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            Left ICA

                           
                        
                        	
                              
                           
                            Cavernous

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1.1

                           
                        
                        	
                              
                           
                            1.4

                           
                        
                     

                     
                           	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            Left ICA

                           
                        
                        	
                              
                           
                            Infundibular

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            0.6

                           
                        
                        	
                              
                           
                            1.3

                           
                        
                     

                     
                           	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            Left ICA

                           
                        
                        	
                              
                           
                            Carotico-Opthalmic 

                           
                        
                        	
                              
                           
                            5.1

                           
                        
                        	
                              
                           
                            3.6

                           
                        
                        	
                              
                           
                            4.1

                           
                        
                     

                     
                           	
                              
                           
                            13

                           
                        
                        	
                              
                           
                            Left MCA

                           
                        
                        	
                              
                           
                            M2 Bifurcation

                           
                        
                        	
                              
                           
                            0.6

                           
                        
                        	
                              
                           
                            0.7

                           
                        
                        	
                              
                           
                            1.2

                           
                        
                     

                     
                           	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            Basilar Artery

                           
                        
                        	
                              
                           
                            Top

                           
                        
                        	
                              
                           
                            9.7

                           
                        
                        	
                              
                           
                            7.9

                           
                        
                        	
                              
                           
                            7

                           
                        
                     

                  
               

            

         

         
               Discussion

            In the adult population, the prevalence of IC aneurysm is about 1 to 3.2%. Of these cases, multiple intracranial aneurysms
               were noted in 2–45% of the patients. 40% of intracranial aneurysms and 5% of IC aneurysms are mirror aneurysms.1 A mirror aneurysm is defined as the presence of a symmetrical aneurysm in the bilateral arteries of the same segment.
            

            A true aneurysm is defined as the dilation of all the walls of the arterial lumen. The cause may be due to either congenital
               or acquired abnormalities that lead to a loss of vascular wall mechanical resistance. The most common aetiology is the absence
               or weakness of the elastic or muscular layer of the vessel.2

            Based on morphological appearance, aneurysms are classified into saccular, fusiform/dolichoectatic, dissecting, posttraumatic,
               mycotic, and giant aneurysms without or with intra-aneurysmal thrombosis.3 Saccular aneurysm is the most common type of IC aneurysm.
            

            Atherosclerosis and arterial hypertension are important risk factors for the development of aneurysms in the elderly population.
               In young people, connective tissue disorder plays a significant role in the early development of aneurysm.2 Other risk factors include smoking, alcohol, and a family history of aneurysm.
            

            Genetics plays a vital role in the development of IC aneurysms in patients with a positive family history. Hereditable conditions
               like Ehlers-Danlos syndrome, Marfan syndrome, and neurofibromatosis-1 lead to the development of IC aneurysm, which is 10–20%
               more common than in the general population. It also causes an 8–25% higher rate of IC aneurysm rupture when compared to the
               general population.4 This syndrome causes a mutation in the structural proteins like COL1A1 in Ehlers-Danlos syndrome, leading to weakness of
               the vessel wall and aneurysmal development. Genome-wide association studies (GWAS) from large cohorts from Dutch, Finnish,
               and Japanese populations have found that many single nucleotide polymorphisms (SNPs) are more common in individuals with IC
               aneurysms.5

            The familial aneurysm had some predilection for involvement of the middle cerebral artery. Multiple studies have shown a statistically
               significant association between intracranial aneurysm formation, SAH, and variants of the genes CDKN2 (chromosome 9), EDNRA,
               and SOX17 (chromosome 8).
            

            Patients with one affected family member have a 4% increased risk, and ones with two or more affected first-degree family
               members have an 8–10% increased risk of developing an aneurysm.6 The prevalence of intracranial aneurysms is four times higher in patients with ADPKD than in the general population.7

            There are various modifiable and non-modifiable risk factors associated with intracranial aneurysm development and rupture.8, 9, 10 Non-modifiable factors include older age, women, history of prior aneurysm or subarachnoid haemorrhage, family history of
               intracranial aneurysm or subarachnoid haemorrhage, and Finnish or Japanese ethnicity. Modifiable factors include hypertension,
               smoking, and excess alcohol intake. The risk of subarachnoid haemorrhage is three to seven times higher in first-degree relatives
               of patients than in the general population, but similar to the general population in second-degree relatives.11 The other causes of the development of IC aneurysm included vasculitis, Diamond-Blackfan anaemia, and atrial myxoma. 12 
            

            Coiling is currently accepted as a standard treatment for ruptured or unruptured multiple intracranial aneurysms with or without
               stent or balloon assistance, depending upon the morphology and location of the aneurysm and the parent vessel. The flow diverter
               will also play a role, depending on the morphology of the aneurysm. Nevertheless, many cases of clipping for multiple aneurysms
               have also been reported.13 
            

            
                  
                  Figure 1

                  Photograph of the patient.
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                  Figure 2

                  CT angiogram Image large Basilar top aneurysm
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/c1145009-dc8b-4e2a-8d51-98037ce628ffimage2.png]

            
                  
                  Figure 3

                  CT angiogram Image multiple small aneurysms along the ACA.
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/c1145009-dc8b-4e2a-8d51-98037ce628ffimage3.png]

            
                  
                  Figure 4

                  3D DSA-reconstructed image of RT ICA Frontal projection shows multiple aneurysms in the right ICA, MCA, and ACA.
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/c1145009-dc8b-4e2a-8d51-98037ce628ffimage4.png]

            
                  
                  Figure 5

                  A 3D DSA-reconstructed image of the RT ICA lateral oblique projection shows multiple aneurysms in the right ICA and ACA.
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/c1145009-dc8b-4e2a-8d51-98037ce628ffimage5.png]

            
                  
                  Figure 6

                  3D DSA reconstructed image of Left ICA frontal projection shows multiple aneurysms in the left ICA.
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/c1145009-dc8b-4e2a-8d51-98037ce628ffimage6.png]

            
                  
                  Figure 7

                  3D DSA reconstructed image of Left vertebral artery frontal projection shows large basilar top aneurysm.
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/c1145009-dc8b-4e2a-8d51-98037ce628ffimage7.png]

            This young female does not have features of connective tissue disorder, mycotic cause, or intracardiac mass. The patient was
               explained regarding both endovascular and neurosurgical management. The patient deferred treatment due to the risk involved
               in the procedure. The patient was discharged and asked to attend OPD in case of an emergency.
            

         

         
               Conclusion

            Multiple aneurysms, totally fourteen in number in a single patient were never reported in the literature till now. It is First
               case to be reported in literature in worldwide, according to the present author knowledge at the time of authoring this article.
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                     SAH-Sub arachnoid Hemorrhage

                  

                  	
                     DSA- Digital Subtraction Angiography 

                  

                  	
                     MCA- Middle cerebral artery

                  

                  	
                     ACA- Anterior cerebral artery

                  

                  	
                     CAD- Coronary Artery Disease 

                  

                  	
                     IC- Intracranial 

                  

                  	
                     GCS- Glascow Coma Scale

                  

                  	
                     CVS- Cardio-Vascular System

                  

                  	
                     RS- Respiratory System 

                  

                  	
                     AML- Anterior Mitral Leaflet

                  

                  	
                     AR- Aortic Regurgitation

                  

                  	
                     TR- Tricuspid Regurgitation 

                  

                  	
                     MVP- Mitral Valve Prolapse

                  

                  	
                     PHT- Pulmonary Hypertension 

                  

                  	
                     PE- Pulmonary Embolism 

                  

                  	
                     ADPKD- Autosomal Dominant polycystic kidney Disease 
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