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ANNUAL REVIEW OF CHILDREN WITH NEUROFIBROMATOSIS TYPE 1 (NF1). 
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Aim
	NF1, previously known as Von Recklinghausen Disease, is an inherited autosomal dominant, disorder affecting about 1 in 3000 children [1]. While it is primarily a neurocutaneous disorder its effects are wide ranging and other organs can be affected. There are a number of possible complications, and the pattern of the disease varies greatly between individuals; despite this variation there are certain key common features that make clinical diagnosis possible. 
          NF1 is distinct from NF2, which is characterised by bilateral acoustic neuromas (vestibular schwannomas), and other tumours of the peripheral and central nervous system, mononeuropathies and cataracts. It is beyond the scope of this article to cover NF2, the incidence of which is more than 10 times lower than that of NF1[2]. 
Annual surveillance of children with NF1 is recommended to monitor for potential medical complications that may arise as well as supporting neurodevelopment as it’s one of the more common genetic disorders and most paediatricians will see in secondary care
There is a nationally commissioned service for children and adults with complex NF1 with centres in London (Guys and St Thomas’ Hospital) and Manchester.

. 
We provide a concise, evidence-based framework to assist secondary level, community and acute paediatricians during a 20 to 60 - minute consultation. This review does not cover all aspects of the disorder. We recognise the importance of an overview of the pathogenesis, molecular genetic testing, clinical manifestations and management; we shall cover some of this briefly but recommend further reading of other excellent recent reviews which focus on these areas. We focus instead on the following questions: 
(a) what questions should be asked during annual review
(b) what should be included in a focused examination, 
(c) when should further investigations be requested
(d) when should a referral be made to the national complex NF1 services (London and Manchester), tertiary specialists and other members of the multidisciplinary team.


Genetics 
1. NF1 is caused by a disease-causing variant in the NF1 gene, which encodes the tumour suppressor, neurofibromin, a GTPase-activating protein. This down regulates the phosphatidylinositol 3-kinase (PI3K)/AKT/mammalian target of rapamycin (mTOR) and the Raf/mitogen-activated and extracellular signal-regulated kinase kinase (MEK)/extracellular signal-regulated kinase (ERK) signaling pathways. Hyperactivation of these pathways results in oncogenesis [3]. NF1 is an autosomal disorder, but 50% of cases are secondary to de novo variants. There is considerable phenotypic variability even within families harboring the same genetic mutation, although there are a few exceptions [4]. 


Confirming the Diagnosis
The diagnostic criteria for NF1 were developed by the National Institute of Health (NIH) in 1987 and have been used largely since then [5]. These criteria were revised by international consensus and were updated in 2021 to help differentiate NF1 from other conditions with overlapping findings and to aid in the diagnosis early in young children who present with isolated Café au lait macules (CALMs), but no other criteria (table 1). The main modifications are adding a positive genetic test for the disease variant and identifying two or more choroidal abnormalities as new criteria for the diagnosis. It also restricted the family history as one of the diagnostic criteria to only a parent with NF1[6].










Table 1:  Revised Diagnostic Criteria for Neurofibromatosis Type 1 

A diagnosis can be made when a child has two or more of the following criteria:
	System
	Features
	Minimum number
	Further details
	notes

	Dermatology
	CALMs
	6
	Greatest diameter:
>5mm if pre-pubertal
>15mm if post-pubertal 
	If no other criteria apart from pigmentary findings, consider  LGSS or mNF1

	
	Axillary/inguinal freckling
	n/a
	
	

	Ophthalmology
	Optic gliomata
	1
	
	Isolated ophthalmic criteria are likely to reflect mNF1 rather than constitutional NF1.

	
	Lisch nodules
OR
[bookmark: _Hlk114336274]choroidal abnormalities
	2*
	Also called iris hamartomas
	

	
	
	2*
	
	

	Neurology
	Neurofibromas
	2*
	* only 1 if plexiform neurofibroma
	

	Skeletal
	Distinctive osseous lesion
	1
	Examples: Sphenoid dysplasia;long bone pseudoarthrosis oranterolateral bowing of the tibia,
	Sphenoid dysplasia is not a separate criterion in case of an ipsilateral orbital plexiform neurofibroma

	Genitics
	[bookmark: _Hlk114336144]A heterozygous pathogenic NF1 variant with a variant allele fraction of 50% in apparently normal tissue such as white blood cells
	If <50% and 1 other NF1 criterion(except parent with NF1), consider mNF1

	Family history
	(parent ) with NF1
	1
	With diagnosis as defined by above criteria.
	Affected siblings and offspring no longer qualify as a criterion 





Mosaic Neurofibromatosis (mNF1):
Mosaic NF1 develops when a disease variant hits at any stage after zygote formation. As a result, affected cells only carry the disease variant, which varies depending on the stage after fertilisation at which it has impacted. The presentation can range from a single segment of pigmentary findings that do not cross the midline to multiple body regions that do. Thus, segmental NF1, which implies involvement of a particular body segment, is mosaic. Many of these individuals are undiagnosed because they do not meet the NIH's NF1 diagnostic criteria [7]. It is important to identify NF1 as although the risk of disease variant transmission to the next generation is low in mNF1, if it occurs, offspring will carry the disease variant in germ cells and pass it as heterozygous with a greater risk of transmission, clinical findings, and complications than the mosaic form [8]. 



Legius Syndrome (LGSS)

LGSS is caused by a heterozygous disease-causing variant in the SPRED1 gene . It is characterized by pigmentation as CALMs and frecklings. The 2021 international consensus established criteria for diagnosing it (table2). It is important to distinguish between NF1 and LGSS because the latter, caused by a SPRED1 disease variant, does not result in the nervous system tumours seen in NF1. In contrast to NIH criteria, the 2021 consensus's revised criteria could aid in this differentiation, as some populations with SPRED1 gene variants could meet NIH criteria but not the revised criteria [6].











Table 2: Diagnostic criteria for LGSS, mLGSS and mNF1 [6].
	Condition
	Features

	LGSS
	Two or more of the following:
1- ≥ 6 CALMs bilaterally distributed and no other NF1-related diagnostic criteria except for axillary or inguinal freckling 
2- SPRED1 gene disease- variant with a fraction of 50% in apparently normal tissue 
3-Parent with LGSS

	mLGSS
	One or more of the following:
1-  ≥ 6 CALMs and SPRED1 disease -variant with a fraction of significantly less than 50% in apparently normal tissue 
2- SPRED1 disease -variant in two independent affected tissues (in the absence of it in unaffected tissues)
3-A clearly segmental distribution of CALMs AND a child fulfilling the criteria for LGSS.

	mNF1
	One or more of the following:
1- NF1 disease- variant with a fraction of significantly < 50% in apparently normal tissue AND one other NF1 diagnostic criterion (except family history criterion)
2- NF1 disease-variant in two anatomically independent affected tissues (in the absence of it in unaffected tissue)
3-A clearly segmental distribution of CALMs or cutaneous neurofibromas AND:
a. Another NF1 diagnostic criterion (except a family history criterion)
or
b. Child fulfilling diagnostic criteria for NF1
4-Only one NF1 diagnostic criterion from the following list: freckling in the axillary and inguinal region, optic pathway glioma, two or more Lisch nodules or two or more choroidal abnormalities, distinctive osseous lesion typical for NF1, two or more neurofibromas or one plexiform neurofibroma AND a child fulfilling the criteria for NF1







Natural history of NF1
NF1 is a progressive condition and features accumulate over time. The exact progression cannot be described as it varies greatly between individuals. However certain features are more common in different age groups. We have produced a timeline to illustrate the natural progression of the typical features, providing a guide on which areas need emphasis across a range of ages (Figure 1). 

An overview of what an annual review should include
	The annual review should monitor for key symptoms and complications. Symptoms and signs may be elicited which indicate referral, but other than ophthalmological review, tertiary specialists need not routinely be involved. Baseline neuroimaging in asymptomatic children with NF1 and normal vision is not recommended [9,10] due to Lack of correlation between MRI and visual outcomes[11]. Central brain imaging should be guided by clinical indicators ie concerns regarding vision, growth trajectory, puberty, seizures, headaches or history suggestive of raised ICP, history suggestive of vascular events, focal neurological deficit .
The general consensus in the UK is that imaging is not required in children with NF1 to monitor for complications as it does not change management. It should be reserved for when there is diagnostic uncertainty or emergent complications. Imaging such as radiological survey for bone lesions or of plexiform neurofibromas, and echocardiography for congenital cardiac lesions, are unnecessary in the absence of symptoms and signs. [12-14]. 

UBOs - “unidentified bright objects”, alternatively called focal areas of signal intensity (FASI) or focal abnormal signal intensity, seen on brain MRI imaging may aid diagnosis, but currently these do not form part of the diagnostic criteria [15]. A retrospective cohort study by King et al showed no difference in outcome between patients with OPG, who presented because of symptoms or ophthalmic signs, and asymptomatic patients identified as a result of MRI [11]. Early diagnosis at the asymptomatic stage does not change management. MRI may require a general anaesthetic and the knowledge that a child has a “brain tumour” may cause significant anxiety and lead to pressure for repeated scans - which again may not change clinical management. The consensus therefore remains that baseline MRI and screening with MRI for OPGs is not warranted [12,14]. It should be performed for OPG detection if a child is unable to cooperate with ophthalmic assessment. 
	The annual review affords a vital opportunity to offer ongoing education and support to the child and their family, while allowing time to elicit their specific concerns and questions. Parents and children should, be involved in decisions about investigation and treatment. Some families will be informed and often have concerns that have arisen from what they have read. These issues need to be discussed. Families and teachers should be directed to the 2 main UK resources; https://nervetumours.org.uk/ and https://www.childhoodtumortrust.org.uk/ as well as the main US site; https://www.ctf.org/
	

        An annual review of a patient with neurofibromatosis type 1 involves a systematic review of symptoms and signs. We provide figures 2 and 3 to act as a checklist.
	
Dermatology

The dermatological manifestations include CALMs, skin fold freckling, neurofibromas which may be cutaneous, subcutaneous or plexiform, and xanthogranulomas. clinicians should be cautious in assessment of population with only pigmentary finding as there are other genetic conditions with overlyng pigmentary finding, such as mNF1, LGSS, mLGSS and constitutional mismatch repair deficiency syndrome. 


While the pigmentary findings are important in diagnosis, it is the plexiform neurofibromas which require monitoring as these can cause significant morbidity e.g., disfigurement, pain, functional impairment and can significantly impact on quality of life  
· Neurofibromas are benign tumours of the peripheral nerve sheath which accumulate with age. 
· Cutaneous neurofibromas do not occur in young children but can appear from adolescence. They can cause symptoms because of their location ie if they catch on clothing but do not undergo malignant transformation. If causing symptoms they can be removed but this should not be undertaken lightly and we would recommend referral to the specialist NF centres or expert plastic surgical teams. 
· Subcutaneous neurofibromas can occur in young children. These usually appear under the skin and are soft in the majority. Rarely they can be larger or of firmer consistency can be painful when pressed or produce sensory symptoms such as numbess or tingling. Rarely do these undergo malignant change. If causing symptoms referral to the specialist NF centres should be undertaken.  
· Plexiform neurofibromas (PN) occur in up to 50% of patients with NF1 and can cause significant morbidity; they can be visible or internal. They are usually associated with overlying skin pigmentation which can be present before a lump appears and in contrast to CALM affect larger areas of the skin and can have an irregular border. These are slow growing benign lesions involving multiple nerve roots. Disfiguring PN rarely occur after the age of 3, Deep seated plexiform neurofibromas can undergo malignant transformation. Signs of malignant change may include rapid growth, constant pain or neurological deficit. Children with extensive, disfiguring or symptomatic PN should be referred to NF1 specialist centres. Management is usually conservative. Complete surgical excision is rarely achievable but some children may benefit from debulking surgery. This needs to be considered only in expert hands as surgery can be complicated by bleeding, scarring and nerve damage. In addition these lesions will grow back.    Recently, selumetinib was approved for the treatment of symptomatic inoperable plexiform neurofibromatosis in children with NF1 [17]
· Xanthogranulomas are benign solitary red or yellow papular lesions due to proliferation of histiocytic cells. They are relevant because of their association with chronic myeloid leukaemia when seen in patients with NF1. This association is not strong enough to warrant routine haematological testing [12], but if xanthogranuloma are identified a lower threshold for testing is warranted.

 
During annual review, clinicians should enquire about the progression of known skin manifestations and neurofibromas and the development of new ones, particularly the effects on the child’s quality of life. Skin inspection should be performed with appropriate referral if lesions are symptomatic. 

Selumetinib 

Recently, selumetinib, a selective kinase inhibitor (MEK inhibitor), was approved for the treatment of symptomatic inoperable plexiform neurofibromatosis (PN) in children with NF1. Clinical trial evidence suggests that it is effective in reducing the size of PN on imaging and its associated complications [17]. The FDA has approved it in children over the age of two in the United States [19]. It has received conditional approval for use in the European Union, beginning at the age of three [20]. It is approved in the UK for children aged three and up after approval has been sought from the national NF1 centres [21]. It is administered in 28-day cycles on a continuous dosing schedule. It is only available in capsule form. The most common side effects are asymptomatic elevated creatinine phosphokinase levels and gastrointestinal symptoms [17]. This is a complex treatment and children should be referred to either the NF1 clinic in the Evelina or Manchester children's hospital.



	Manifestation
	Description
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	Café au lait:

Benign
Flat light brown patches
6 required to meet diagnostic criteria
Appear in infancy and then increase in size and number over time
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	Flexure freckling:

Freckling in skin folds/ non-sun-exposed areas, appears from 2 years of age
Benign
Diagnostic criteria for NF1

	[image: C:\Users\Bryony\Documents\Bryony\Paediatric Neurology\Neurofibromatosis type 1\nf04-big.jpg]
	Cutaneous neurofibroma / dermal neurofibroma

Benign tumours of peripheral nerves in the skin
No potential for malignant change
Removed for cosmetic reasons or if causing discomfort
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	Plexiform neurofibroma

Can be internal and not visible
Affect large nerve trunks, spinal roots or multiple nerve branches
Can infiltrate soft tissue and bone
Cause pain, disfigurement, impaired function; rarely become malignant
Sometimes overlying skin is pigmented
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	Xanthogranuloma

Red/yellow papules, usually <0.5cm diameter (up to 2cm can occur)
May become scaly
Non-Langerhan’s cell histiocytosis
An association with leukaemia










Figure 1: Manifestations in NF1


Ophthalmology

Optic pathway gliomas and Lisch nodules are the two main ophthalmological manifestations. Choroidal abnormalities were included to the revised diagnostic criteria for NF1 because of high specificity and sensitivity for NF1 and their ability to distinguish it from LGSS. Choroidal abnormalities (CAs) — described as bright, patchy nodules observed by optical coherence tomography (OCT)/near-infrared reflectance (NIR) imaging are a common cause of choroidal neovascularization [9]. Pulsating exophthalmos can occur secondary to sphenoid wing dysplasia. Lisch nodules, or iris hamartomas, are seen by slit lamp examination in children over the age of 5 typically and are useful in diagnosis, but do not affect vision and so do not require monitoring once the diagnosis of NF1 is made. 

Optic pathway gliomas are normally grade 1 pilocytic astrocytomata. They occur in 15% of children with NF1 and are most commonly symptomatic in children under 7 years. If symptomatic they require treatment. Primary treatment is chemotherapy; surgery may also be required. Visual surveillance is key to detect these

Children with NF1 require at least annual ophthalmology review until 7 years old to screen for signs of OPGs. The review should include:

a) Inspection for squints and proptosis 
b) Visual acuity testing
c) Tests for colour vision
d) Visualisation of the optic discs - looking for pale discs and elevation  

The UK guideline is currently to screen yearly until children 7 years old, as the majority of ophthalmological problems requiring intervention first occur when the child is under 7[22] and children of this age do not report visual disturbance until severe. A number of groups suggest screening should continue up until the age of 10 or even 25 years as they can present later, and the consequence of delayed treatment can be serious [18]. 
 A sensible approach is to ensure complete ophthalmological screening by a paediatric ophthalmologist every 6 to 12 months until age 8 and beyond if symptoms are present. For children aged 9 to 14 with normal vision, an annual opthalmology examination should, if possible, be requested locally. Ages 15 and older should be screened annually by a local optician. Advice to seek assessment if any symptoms arise should always be given.




Neurology

Neurological complications in NF1 are wide ranging; cognitive problems which we discuss separately are the most common. Children with NF1 often have macrocephaly; this does not require investigation unless there is rapid growth crossing the centile lines. Other complications include benign brain and optic pathway gliomas, hydrocephalus and cerebrovascular disease. Rarely cord compression can occur from a plexiform neurofibroma or dystrophic progressive scoliosis cord compression. Headaches (frequently migraine) are more prevalent in children with NF1 and not necessarily and indication to scan although a low threshold should be maintained. 
[24].

It is important to take a thorough neurological history and examination, including sensory, motor and co-ordination assessments, which should aim to elicit any neurological deficit or any symptoms or signs of increased intracranial pressure.

Additionally, head circumference should be measured and plotted to look for increase across centile lines, and epilepsy control should be reviewed. 

If there are signs of acute or progressive neurological disturbance a referral to a neurologist should be made; in the presence of signs of raised intracranial ICP, urgent imaging and a referral to a neurosurgeon should be arranged. Epilepsy occurs in 6-7% of people with NF1. This can range from infantile spasms in the infant period, which is rare, to focal seizures as children get older.  Children should be referred through standard regional protocols including an MRI at the point of diagnosis[25]. 
 

Skeletal

Bowing of the long bones - commonly the tibia- is seen in 2% in the first few months of life and is secondary to an intrinsic defect of bone formation [12]. Pathological fractures which are slow to heal and can lead to pseudoarthrosis present in young children as they start to walk and can be misdiagnosed as non-accidental injury. It is vital to examine the skin in any toddler presenting with a tibial fracture. NF1 is linked with decreased bone mineralisation [12]; vitamin D and or calcium supplements, should be considered in those who have suffered fractures.
 Annual review should mainly focus on assessment for scoliosis particularlyin children over the age of 5. Children with NF1 are at risk of both idiopathic and less commonly dystrophic scoliosis, mainly affecting the lower cervical and upper thoracic spine [26]. The role of the secondary level paediatrician is to monitor for scoliosis and when found refer on to a specialist spinal team with expertise in NF1. 

Physical Development

Children should be measured carefully at each visit, including height, weight and head circumference and this should be potted on any centile chart. If there is any deviation referral to an endocrinologist should be made. Pubertal status should also be assessed, as this can be advanced or delayed in NF1 even in the absence of a pituitary tumour. Hypothalamic or pituitary disturbance may be caused by an optic pathway glioma and so cause delayed or precocious puberty. Rapidly increasing macrocephaly may indicate increasing tumour size or hydrocephalus. 

Cardiovascular
 Congenital heart disease, especially pulmonary stenosis, is associated with NF1 Noonan phenotype. The frequency of CHD in NF1 is quoted as being anywhere from 0.4 to 6.4%, with most studies suggesting the lower end of this spectrum. An echocardiogram to assess for CHD is only necessary if a murmur is heard. 
Hypertension is also seen in NF1 and increasingly so with age. While it is usually related to essential hypertension, it is important to exclude coarctation of the aorta, renal artery stenosis and phaeochromocytoma [27]. In view of this:
 
1. Assess blood pressure annually. If concerns arrange 24hr ambulatory BP and if raised refer to paediatric nephrologist
1. Arrange an echocardiogram in all children with hypertension or differences between pulses / pressures between limbs to screen for coarctation.
1. If echo is normal arrange a renal ultrasound with Doppler to look for renal artery stenosis.
1. Consider testing for phaeochromocytoma if hypertension is refractory to treatment or if there are symptoms of catecholamine excess but note that phaeochromocytomas rarely present in childhood.   
 
NF1 is associated with a vasculopathy. Aneurysms, stenoses, occlusions, ruptures and fistulae are all seen [27], e.g., renal artery stenosis. Any acute neurological deterioration in a patient with NF1 should raise the suspicion of cerebrovascular disease; in children, acute deficits usually reflect thrombo-embolic events.

Other systems dependent on symptoms
 
Further examination or tests of other systems may be necessary depending on what has been discovered in the history and from the other systems. Abdominal examination is not needed routinely at annual review, but if symptoms such as pain, bloating or GI bleeding are reported or anaemia is under investigation, then the abdomen should be examined and possibly imaged to exlude an abdominal plexiform neurofibroma. Gastrointestinal stromal tumours can occur in adult patients with NF1 but are rarely seen in children [12,28]. 

Education and behaviour
The annual review offers an important opportunity to review school performance and behaviour. Specific learning problems are observed in 30-60% of children [29] and these cognitive problems persist into adulthood. IQ is often in the low average range, with an overall IQ of 70 or less being rare. Attention difficulties, hyperactivity and autistic spectrum disorder all occur at increased frequency [30]. 
At annual review questions should be asked about school progress, (including reviewing the report and contacting the school where necessary for more information), sleep patterns, concentration, distractibility, social interaction and fine / gross motor skills. If problems are identified a referral for a detailed evaluation should be made. The most appropriate referral will depend on the problems identified, but may include educational/clinical psychology, a community paediatrician, family therapy or a neurologist. Early identification of such problems enables appropriate support and strategies to be put in place which may change the outcome for that child. Attention deficit in NF1 has been shown to respond to cognitive behavioural therapy and methylphenidate [30]. A special educational needs coordinator needs to be involved


Psychological

The psychological burden of NF1 is significant. Patients may struggle as they grasp the implications of their diagnosis and also to come to terms with the disfigurement caused by neurofibromas which tend to develop mainly in late adolescence. Psychological problems will often become apparent during discussion of educational progress and behaviour. In older children and young adults, it is important to ask about symptoms of depression/anxiety and consider referral to counseling or psychiatric services. A referral to a plastic surgeon or dermatologist may also be appropriate if lesions which may not otherwise warrant referral are causing significant psychological distress.


Transition
		Active planning needs to be undertaken from the mental age of 13 years or chronological age of 15 years, for transition through to adult services – aged 16-18 years (dependent on maturity and mental age). Ideally, they should have access to a specialist dealing in neurogenetic disorders such as NF1 for their yearly review. Where this is not possible, the young adult, family and general practitioner should be empowered to take ownership of subsequent surveillance, but annual review should be continued to the age of 25 years as a minimum. It is vital that the young adult and or their carers are fully aware of what symptoms should cause them to seek medical review, and particularly what symptoms may arouse suspicion of malignant peripheral nerve sheath tumours (MPNST). 
	The annual follow up from 16 to 25 years gives a good opportunity for education to occur and should continue to include dermatology, ophthalmology, neurology and cardiovascular assessments. If hypertension is diagnosed in young adults, and especially if pregnant, renovascular disease should be considered; this is rarer in older patients. Phaeochromocytoma should be considered in those with hypertension arising in pregnancy or if it is refractory to treatment / associated with symptoms of catecholamine excess. The paediatrician, with help from the tertiary NF1 specialist, should summarise the recommendations in a format allowing understanding by the young adult (depending on their mental age), and appropriate carers / GP. 

Extra considerations in the young adult:

All patients with NF1 who may want to consider having children should be offered a referral to clinical genetics and be told about the possibility of pre-natal and pre-implantation testing. Women also need to be counselled on the potential complications of pregnancy [28], including hypertension and the possibility that their neurofibromas may increase in size or number and may also itch more during pregnancy.
The risk of breast cancer is increased in the NF1 population. Young adults need to be informed about this risk, especially if they are going to discontinue follow up after the age of 25 years. Breast cancer risk increases four to eleven times in women aged 40 to 50 [32]. They at least fall into the "moderate risk" category and should have annual mammography from the age of 40 years [33]. The risk of developing breast cancer on the opposite side is higher in women with NF1, and their survival rates are low[34].
There have been individual case reports of affected males; it is therefore probably wise to advise male patients to monitor themselves for breast lumps.
It is advised that annual review should continue until patients are in their mid-twenties [12] after which point further follow up will depend on disease severity and the patient’s wishes. Beyond the age of 25, an asymptomatic adult may only need an annual blood pressure check and referral to specialist services only if complications arise or if advice about pregnancy is required. However, a more severe case may need continued hospital follow up, as discussed above.
Within the authors’ own practice, we recommend that when young adults reach the age of 25 years, they request an annual meeting with their general practitioner but note the lack of guideline supporting this.




Concluding the consultation
	NF1, with its multiple complex manifestations, can cause substantial parental anxiety and can prove to be a social, emotional and economic burden to the family. Families will often have many questions to ask when they come for review. Patient organisations such as the Neurofibromatosis Association can be invaluable in providing some of the necessary support and answers to questions. Alongside welfare concerns are the more scientific queries regarding ongoing research. While a secondary care level paediatrician would not necessarily have the answers to all the questions a parent may have about ongoing research or complex management decisions, it is important that parents can be pointed to where they can find more information. We hope that this article can provide some answers to questions from parents, but very often their questions will be beyond its scope and in such cases the paediatrician should have a low threshold for contacting the regional NF expert. 
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Neurology                                                                     
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Education and 

behaviour                                                                     

 

If abnormal pubertal  status: refer to  endocrinologists.                               If developmental  delay:  appropriate  MDT referrals.    

Consider  professional  assessment of  education needs or  referral to MDT.     

 

Transition planning from the age of 14 years 

 

•   Look for symptoms + signs of peripheral and CNS  tumours, sp inal cord compression and raised ICP (full  neurological exam, including hearing assessment)          •   Review  epilepsy if present .    •   Review   headache    if present          

If  symptomatic:  refer to neurologist.     If evidence of raised  ICP, CNS tumour or  spinal cord  compression  arrange imaging and  urgent referral.   If hearing deficit  –   refer to audiology       If hearing      

•   Review development  -   note  co ordination ,  speech  and social communications disorders .              •   Record Tanner's pubertal staging  –   looking for  Precocious   or  late puberty   .      

•   Learning and behavioural problems ( ADD, ADHD,  autism )   •   Monitor progress in  school and conduct pre - school  assessment  

Other systems: 

Review of other systems if indicated by symptoms – eg cardiovascular, abdominal, endocrine.           

The cardiovascular system should be examined at least once in the absence of symptoms to check for 

murmurs. 

GIT : if severe constipation, persistent pain or bleeding , refer to gastroenterology 
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