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[bookmark: _Toc78138933]Abstract


Hemiplegic migraine is a very rare type of migraine that very few people are familiar with. During HM attacks, the most important symptoms are typically unilateral deterioration. Stefano et al., (2020) suggests that unilateral weaknesses cannot be bilateral and can rarely ever switch sideways this includes all the typical characteristics of tingling, numbness, paraesthesia, visual problems, and aphasia. The treatment incorporates a variety of methods, including minimizing triggering occurrences and hospitalisation in the event of long-term auras. There are no randomised controlled trials for HM as it is a rare disease, however limited studies have provided evidence for the management. 
.
















[bookmark: _Toc78138934]Introduction
Migraines are a typical debilitating, complex frontal cortex problem that is affecting individuals, however some experience more than the others. There are diverse variants of headaches, however this Literature review will focus on Hemiplegic migraines (HM)it`s causes, impacts and treatment.
Firstly, NHS, (2019) defines a migraine as cerebral pain which is regularly a moderate or genuine headache felt as throbbing pain on one side of the head.Sutherland, Albury, Griffiths, (2019, p.72) state that, “Migraine is characterised into two main types, migraine without aura (MO) and migraine with aura (MA). Hemiplegic migraine is a rare monogenic MA subtype caused by mutations in three main genes - CACNA1A, ATP1A2 and SCN1A - which encode ion channel and transport proteins”. (“Advances in genetics of migraine - PubMed”) Russell and Ducros, (2011) suggest that HM are a rare kind of migraine with aura that involves weakness of one side of the body. According to Stefano et al., (2020, p.764), “HM is a clinically and genetically heterogeneous condition with attacks of headache and motor weakness which may be associated with impaired consciousness, cerebellar ataxia, and intellectual disability”.
 Furthermore, Breslau and Rasmussen, (2001) state that current studies demonstrate that Hemiplegic migraines occur more often in Caucasians than in Africans or Asians. Lipton et al., (2001) suggests that women are 3 times more likely to be affected and that the average age of onset is 12 to 17 years. 
This literature review will demonstrate the available information regarding HM, the hereditary varieties encompassed in headache etiology and accessible treatment options.
[bookmark: _Toc78138935]Literature review
A considerable amount of literature has been published on the topic of HM, its causes, effects, and treatment. The purpose of this literature review is to evaluate the studies and ideas which are relevant to the topic. In recent years, there has been an increasing amount of literature on HM.
[bookmark: _Toc78138936]Causes of HM
Hereditary is the primary cause of HM condition and Mediplus.gov (2020) identified that this disease is inherited in a prevalent autosomal sequence, meaning that a copy of the mutated gene is sufficient to produce the disorder in each cell. Some individuals that have a mutated gene never develop FHM characteristics.  An increasing interest in migraine genetic research has resulted in the identification of several chromosome areas involved in migraine. However, Genetic code variants in the family hemiplegic are identified.
  Haan et al., (2005) reported that the only authentic genetic modification is the migraine (FHM) evidence so far. The overwhelming amount of FHM1 (CACNA1A) mutations and FHM2 mutations (ATP1A2) these genes can explain the relationships between genetic variations in either chromosome or disease manifestations in patients.
Nardello et al., (2020) evaluated from their case studies that at least three autosomal dominant diseases are attributable of the CACNA1A gene. There is no infrequent overlap amongst treatment response in only certain families with the same mutation. However, reports with different phenotypes associated with a common mutation within the same family are extremely rare.
Angelini et al., (2019) reported this case study illustrate that there is a wide range of neurological symptoms linked with a pathogenic missense CACNA1A. The index study demonstrated early onset of epileptic encephalopathy with progressive atrophy of the brain while his mother and grandparents were experiencing from paroxystic episodic ataxia. These members of the family were primarily carriers of the heterozygous trait reported in the gene.
Children and adolescents  also suffer from HM attacks.  Toldo et al., (2019) reported that this was a retrospective study of a cohort of children and adolescents diagnosed with HM. Specifically, there is a lack of research surrounding HM in children, as they often suffer with less aura symptoms in comparison to adults. Commonly, children are undiagnosed as they present with other symptoms in childhood. It is important to note that SHM sufferers develop symptoms that occur less frequently but are more severe and sustained in contrast to FHM sufferers who present with reoccurring episodes but of a lesser intensity.
NORD (National Organization for Rare Disorders,2021) explored the relationship between HM and hereditary and the evidence shows that familial hemiplegic migraine is a rare variant of migraine and migraine with aura (MA) or without aura (MO), which leads to temporarily motor impairment which is a genetic illness. FHM is currently classified into 4 subtypes, distinguished by their genetic cause. Kumar, Samanta, Emmady and Arora, (2021) identified mutations in the CACNA1A gene are linked with FHM1. The most prevalent type is FHM1, representing around fifty percent of FHM cases. Cerebellar degeneration is most often linked with FHM1.ATP1A2 mutations are causing FHM2 and are lesser than 25% of FHM patients. SCN1A gene mutations are associated with FHM 3. FHM4 is diagnosed if there is no known FHM-connected genetic mutation. 


In a comprehensive study of Familial hemiplegic migraine type 1, Ducros et al., (1999) found that FHM1 is an autosomal prevailing type of headache with emanation. Commonplace assaults incorporate a one-sided engine deficiency related to paresthesia, discourse unsettling influences, or visual signs. These aura manifestations last from 10 minutes to a couple of hours and are trailed by migraineurs cerebral pain. In certain families, sufferers have lasting cerebellar manifestations, like nystagmus and gradually reformist gentle to direct statokinetic ataxia. Now and again, cerebral magnetic resonance imaging (MRI) uncovers cerebellar atrophy.Russell, Iselius and Olesen, (1996) reported that first-degree relatives of probands with MA carry a recurrence risk for MA that is nearly four times that of any random member of the general population. The data suggested that both MO and MA present with multivariable genetics with the absence of generational distinction. 
[bookmark: _Toc78138939]There is abundance of evidence in literature that shows that stress is a cause of migraines and majority of people who suffer with migraine /HM also suffer with lots of stress, anxiety, and depression. According to Radat and Swendsen, (2005) findings migraine comorbidity have confirmed its relationship with various psychological circumstances. Migraine has a connection with stress and depression.The following example also  illustrates this point  as the study by  Hauge, Kirchmann and Olesen, (2010) identified stress, bright lights, intense emotional influences, and sleeping too much or too little were trigger factors mentioned by most of the participants 
Common symptoms of migraine or seizures typically includes anxiety and depression. The study of  Theeler et al., (2010) show that stress as a trigger for migraine attacks is present in nearly 70% of individuals. On the contrary, study by   (Schoonman et al., 2007) indicated that  that they  failed to detect any relation between stress and migraine. 
According to Pelzer et al., (2012) a brain MRI is advised in every new HM patient to rule out alternative (structural) factors, especially since aura symptoms occur on the same side every time, regarding HM, permanent CT or MRI abnormalities are relatively rar
Kors et al., (2003), Vahedi et al., (2000) identified that cerebellar atrophy has been described in FHM1 patients with progressive cerebellar ataxia.
[bookmark: _Hlk78227748]  A significant number of conditions can develop migraine symptoms or hemiplegia. Multiple sclerosis, brain tumours, transient ischemic attacks (TIA), stroke, metabolic diseases, toxic illnesses, functional neurological disorder, or epilepsy. There are some of the other disorders or syndromes that may induce signs or symptoms comparable to HM, (NORD (National Organization for Rare Disorders,2021)

[bookmark: _Toc78138940]Pregnancy hormone is another cause of migraine/HM, and the mother has to effectively treat her without hurting baby and for the mother this can be a very stressful situation. 
Migraine is a widespread problem among pregnant women and Contag and Bushnell, (2010) reported that it is impossible to detect incidents and intensity of migraineurs conditions during pregnancy and it is often a compromised response regarding fears of overmedication and foetal health. 
[bookmark: _Toc78138941]Effects of HM:  HM has a significant impact on a person`s life with anxiety and depression being part of the symptoms that accompany migraine and vertigo(dizziness) or seizures. According to Ky et al. (2021) migraine and vertigo are the most prevalent conditions of the population's nervous system; both are frequently reported in the same patient. Female patients with a long history of illness and frequent attacks are most at risk. The impact of these diseases on the quality of life is the most obvious cause of these disorders. Furthermore, some antiepileptic drugs can have depressive effects on mood; the anxious-depressive disorders often result from the interaction between iatrogenic and psychosocial factor with common neurobiological pathogenesis. 

 According to  Yadav, Talukder and Duong, (2020) for the  early diagnosis and management of HM a, detailed history, intercommunication between health care systems and integrated EMR is vital. In some of these cases genetic testing will help with treatment with each gene being linked to various presentations. Cerebellar symptoms such as nystagmus and ataxia also associated with FHM1 genes. FHM2 has connected to a convulsion.
Commonly migraine has a detrimental impact upon family planning particularly for those women who are younger and suffer from menstrual and /or chronic migraine. There is a certain anxiety around experiencing migraines whilst pregnant and that pregnancy will in fact worsen their symptoms entirely, causing a difficult pregnancy. Studies have emphasised how integral education is for women to understand the relationship between migraine and pregnancy, therefore allowing them to make inform decisions (Ishii et al., 2020).
Karner, Delazer, Benke and Bösch, (2010) conducted a study to investigate the cognitive functions, mood, and effectiveness of the control in a family with genetically verified family hemiplegic migraines (FHM), which includes the most prevalent FHM subtype of missense chromosome 19 mutation (T666M). They identified all individuals had neurological issues and brain atrophy and corebellary circuit abnormalities can be linked to the cognitive deficiencies of FHM.
[bookmark: _Toc78138942]Treatment of HM: Depending on the severity of a person's symptoms, doctors may prescribe medication to treat the disease as medication and relaxation therapies can also be used to manage HM. There is a scarcity of data comparing various medication classes and abortive treatment should be started as soon as symptoms do appear. Triptans are typically first-line treatments for moderate to severe migraines, as well as mild to moderate migraines that have not responded to adequate dosages of simple analgesics. Regarding individual people with vascular disease, uncontrolled hypertension, or hemiplegic migraine, triptans should be avoided (Ha and Gonzalez, 2019).

[bookmark: _Hlk77917919]Acute therapy attempts to return the patient to healthy living conditions, while  also lowering pain and symptoms with as little side effects as possible with the aim being to alleviate the discomfort, nausea, and vomiting. Furthermore, the purpose of preventive medicine is to reduce or eliminate migraine occurrences frequency, period, or severity. Evers et al., (2009) suggest that for the acute treatment of migraine attacks, oral non-steroidal anti-inflammatory drug (NSAID) and triptans are recommended.  Betablockers (propranolol and metoprolol), Flunarizine, Valproic acid, and Topiramate are the first-line treatments for migraine prevention. Amitriptyline, Naproxen, Petasites, and Bisoprolol are medications of second choice for migraine prevention. According to americanmigrainefoundation, (2021) Beta-blockers are typically avoided in patients with HM, due to the theoretical possibility that they may impair vascular dilation.
Kaube et al., (2000) reported Ketamine (25 mg intranasally) was studied in 11 patients with severe disabling auras resulting from familial hemiplegic migraine. It was found that in five patients, ketamine reproducibly reduced the severity and duration of the neurologic deficits, but in the remaining six patients no beneficial effect was seen. 
Pregnant women with migraine/HM have few treatment choices that do not endanger the health of their unborn child. Contag and Bushnell, (2010) reported there are numerous choices for treatment and headache prevention that are not susceptible to compromise the foetal wellbeing for those individuals who have worsening migraine or who's migraines interferes with everyday activities. Furthermore, Olesen et al. (2004) reported, “34 women exposed to Sumatriptan during pregnancy and compared 89 migratory controls for Sumatriptan with 15 955 women who were healthy throughout pregnancy. In the group treated to sumatriptans, no dead foetuses or birth defects were observed.”.


The ideal medicine for migraine prevention and treatment would have no adverse effects, no dangerous side effects, would be safe in pregnancy and highly effective and overall safe to take. At present there are no such drugs, but magnesium as a treatment is safer than many remedies. Marcus, (2008) suggests that during pregnancy, magnesium (up to 350/diet) can be consumed. Conversely, Bain, Middleton and Crowther (2013) are opposed to pregnant women who take magnesium, as they imply that there are relatively uncommon harmful effects of magnesium sulphate according to their case study findings. Heat and sweating increased because the well-known and most frequently reported detrimental effects on mothers are the impacts on their peripheral expansion. Respiratory arrest, heart attack and death may be generated by magnesium sulphate.
[bookmark: _Toc78138943]Methodology and methods 
I conducted a detailed review of the literature and utlilised a variety of different strategies to obtain literature relevant to my chosen topic. I ensured that I used credible academic databases with up-to-date research records. The databases that have been used are Google scholar, PubMed, Web Md, Wiley online, UWTSD library, ScienceDirect and library search.
Obtaining the appropriate literature Genetics, variation, migraine with aura, hemiplegic migraine, effects, causes, therapy, and prevention were among the key terms I used. To ensure that the proper information was collected, it was important to use the tools available within the relevant literature. The years were filtered from 1995 to 2021 due to wanting up-to-date studies on the chosen topic.
I have included all primary empirical studies, articles and peer reviewed journals which discussed about one side of headache with neck stiffness/weakness or pain. I discovered while conducting my research into the topic that children also suffer from HM, and this was something I was previously unaware. This was an element of the topic that I decided to find out more about it. Whilst researching the causes I discovered that it is a hereditary problem, which was a new concept for me because I have HM but no-one in my family has, so it was interesting to research this and learn how genes can affect the brain. Within the available articles I searched for adult and paediatric series of HM cases describing clinical and genetic features of patients. I also examined the themes of paediatric, familial, sporadic and pregnant women. I ensured that I screened all of the abstracts and full texts available and searched manually for relevant articles



I have utilised a series of abstracts from Sagepub journals as the University of Wales Trinity Saint David does not have access to this site's full article. Specifically, this was a limitation during this research. In addition, I utilised Taylor and Francis online journal abstracts, but unfortunately, I could not access the entire journal as the University of Wales Trinity Saint David again does not have full access to this content. 
All studies described as using some hemiplegic migraine/migraines causes, impact/treatment procedure were included in the review. The major databases which I discussed previously were searched to uncover studies relating to HM. The exclusion criteria included literature other than those in English language, due to the language barrier. Furthermore, literature which did not contain outcomes related to headaches, migraine, HM frequency or severity were not included. I have also avoided editorial letters, newspapers, and non-peer reviewed literature.
[bookmark: _Toc78138944]Ethical consideration: 
In order to adhere to ethical regulations, I will provide detailed information to my participants and obtain their consent prior to the research. It is important to note that if the participant is a child, they cannot give their own consent therefore I will obtain written consent from the parent/carer. Firstly, the participants will receive an explanation of the project. Participants will be informed that they are able to withdraw at any point during the research if they are not comfortable and no explanation is required. Detailed information of the findings will be made available to participants. Initially before conducting the research, I will obtain ethical approval from the Ethics Committee from my University. Participants will not be harmed in anyway, and to ensure I adhere to confidentiality participants names will remain anonymous. No participants will be discriminated due to their age, race, sex, gender reassignment, disability, religion, or sexual orientation etc. and I will ensure that I will follow the guidelines of the Equality Act. By reminding participants of the zero tolerance policies, I will make sure that all disrespectful, discriminatory, or other unprofessional terms remain avoided. Ethical Issues will indeed be limited in any research that do not collect primary data. Furthermore, the research data will be password protected, therefore adhering to GDPR regulations and a sharing policy will be used to keep the data safe and confidential. I will make sure any emails are encrypted, to ensure nobody else can access the data, except the people I am sharing this with.  
 



[bookmark: _Toc78138945]Findings and discussions 
[bookmark: _Toc78138946]Genes: Hemiplegic migraine is a rare monogenic MA subtype caused by mutations in three main genes - CACNA1A, ATP1A2 and SCN1A - which encode ion channel and transport proteins`. Russell and Ducros, (2011) suggest that HM is a rare kind of migraine with aura that involves weakness of one side of the body. Genes can play a significant role in this rare migraine which can be inherited if your parents, grandparents or siblings are suffering from, therefore you may be a victim of FHM. According to Malik, Alptekin and Bajwa, (2005) FHM is a genetic condition which a person inherits, and it is associated with one side of body weakness.  
When there is no family history of similar attacks but it is evident it is FHM but the symptoms are the same, the term `sporadic hemiplegic migraine’ (SHM) has been suggested ` (Thomsen and Olesen, 2004).
[bookmark: _Toc78138947]Head trauma: head trauma is another cause of HM and Stam et al., (2021) identified two patients who suffered from head trauma later resulting in HM. Glista, Mellinger and Rooke, (1975) found that Three of the ten members who participated in their research had hemiplegic migraine attacks associated with minor head trauma.  
 In multiple studies by  Blicher et al., (2016),Martínez et al., (2016),Roth et al., (2018),Iizuka et al., (2021), Mourand et al., (2012)Fernandez, Hand, Sweeney and Parfrey, (2007) there was one common finding amongst FHM2 patients which was the presence of a fever, and this is frequently found in FHM1 patients also.
Kapinos et al., (2010) suggest effectively, HM may mimic an acute ischemic stroke, making clinical distinction challenging, especially considering the urgency of stroke treatment (thrombolysis). The slow onset and advancement of aura symptoms, the reporting of a migraine, and, if known, the patient's personal and family history of HM attacks can all be used to distinguish HM episodes from a stroke. Many of the case reports include children considering HM attacks typically develop at a young age as they are unable to describe their difficulties, children under the age of five are rarely diagnosed with HM.Pelzer et al., (2013) reported that the prophylactic drugs acetazolamide, lamotrigine, sodium valproate, flunarizine, propranolol, topiramate, and pizotifen can be used in dosages adjusted to the child’s body weight. The efficacy and safety of candesartan has not yet been investigated in children. 
[bookmark: _Toc78138948][bookmark: _Hlk78073154] There are some non-medical treatments which are beneficial for migraines such as Botox injections, acupuncture, and Occipital nerve block. 
[bookmark: _Toc78138949]Botox injections:
OnabotulinumtoxinA has been exhibited to be viable for the preventive therapy of cerebral pain in people with persistent migraines and has been endorsed and suggested for this patient populace. This is further supported by Chen et al., (2018) comprehensive review that concluded for nine out of the eleven patients with hemiplegic migraine, OnabotulinumtoxinA was effective not only to minimize headaches but also to reduced aura frequency and severity. Chen et al., (2018) simply suggested about reasonably practicable pathophysiological processes which may have managed to enhance this effect. Chan, McCabe and MacGregor, (2009) state it can become a beneficial therapeutic option for certain adolescents with persistent migraine and chronic daily headaches, with recommendations also for controlled Botox
Acupuncture:  
Cabyoglu, Ergene and Tan, (2006) reported that acupuncture is also used in the treatment of pain syndrome illnesses such as migraine, fibromyalgia, motility, and gastritis; of psychological illnesses such as depression, anxiety, and panic attacks; and in rehabilitation from hemiplegia and obesity. It has been settled that endomorphin-1, beta endorphin, encephalin, and serotonin levels extension in plasma and psyche tissue through acupuncture treatment. It has been seen that the augmentations of endomorphin-1, beta endorphin, encephalin, serotonin, and dopamine cause, analgesia. sedation, and recovery in body weakness.
Melchart et al., (2003) reported in 21 of the 60 (35%) acupuncture patients, 21 of 58 (36%) sumatriptan patients and 11 of the 61 (18%) placebo individuals, a full migraine attack within 48 hours was averted. 
[bookmark: _Toc78138950]Occipital nerve: An occipital nerve block is an injection of steroid to reduce the pain in HM patients, as a study by Casas-Limón et al., (2015) also shows that GON blockade may also be an effective option for the acute treatment of hemiplegic aura or other prolonged migraine auras. gosh.nhs.uk (2020) reported there is no risk-free treatment, however, there is a very low possibility of the area being infected when the skin peels. An allergic reaction to medication used in the injection may result to redness and itching, this not hazardous, although we must know if a future treatment allergic reaction occurs. 




[bookmark: _Toc78138951]Recommendations and conclusion

There are some suggestions that may be beneficial to people who experience chronic migraines or HM. The patient could perhaps keep journal entries of their migraine attacks as well as making a note of them to discuss further with their doctor to enable them to recognise and avoid the triggers. By maximising their daily water intake, migraines can therefore be alleviated by staying hydrated, including a sufficient amount of sleep and a balanced nutritious diet can also be effective. 

In conclusion of this literature review, all the evidence in the studies above shows that HM is indeed a rare disease which affects not only adults but children also. This illness is quite disabling and the individuals who suffer from this their motor aura symptoms may continue longer than the migraine. Severe attacks are relatively inevitable in irreversible brain injury, cerebral atrophy, infarction, memory deficits, or death. 
 
Specifically, stress has been identified as a major component in HM that can reduce discomfort via relaxation, yoga, or head massage. In addition, various non-medical medications such as OnabotulinumtoxinA, acupuncture, and the occipital nerve block may also help minimise discomfort. 
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