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Abstract
This is an overview of the challenges associated with screening for asymptomatic intracranial aneurysms (ICA) in children 
with autosomal dominant polycystic kidney disease (ADPKD). ADPKD is the most common inherited kidney disease affect-
ing 1 in 1,000 people. ICAs are an extra-kidney manifestation of ADPKD, and while the exact pathophysiology of how they 
develop is unknown, we know that they more commonly occur in the adult rather than paediatric population. ICAs can be 
found in up to 9–11.5% of adults with ADPKD, but ICA rupture remains a rare event in adults with an incidence of 0.04 
per 100 patient years. ICA size is an important factor in determining the risk of aneurysm rupture and therefore affects the 
decision on intervention in asymptomatic adults. For some, unruptured aneurysms cause no clinical significance, but those 
that rupture can be associated with devastating morbidity and mortality. Therefore, if detected, the treatment for unruptured 
ICAs is usually endovascular coiling, alongside recognising the importance of preventative interventions such as hyperten-
sion management. There are, however, no current guidelines for either adult or paediatric patients with ADPKD supporting 
regular screening for asymptomatic ICAs, although there is a suggestion for individualised practice, for example, with those 
with a positive family history. The UK clinical guidelines for ADPKD in children make research recommendations due to a 
lack of published literature, which in itself indicates that ICA rupture is an extremely rare phenomenon in children.
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Abbreviations
ADPKD	� Autosomal dominant polycystic kidney 

disease
GA	� General anaesthetic
ICA	� Intracranial aneurysms
KDIGO	� Kidney Disease Improving Global Outcomes
KRT 	� Kidney replacement therapy
MRA	� Magnetic resonance angiography
NPV	� Negative predictive value
PPV	� Positive predictive value
RCT​	� Randomised control trial
SAH	� Subarachnoid haemorrhage
TOF MRA	� Time of flight magnetic resonance 

angiography

Introduction

Autosomal dominant polycystic kidney disease (ADPKD) is 
the most common hereditary kidney disorder, estimated to 
affect 1 in 1,000 people [1, 2]. ADPKD is characterised by 
the development and expansion of multiple kidney cysts in 
both kidneys and can eventually progress to chronic kidney 
disease stage 5 requiring kidney replacement therapy (KRT). 
Furthermore, it is a ciliopathy and therefore a systemic dis-
order, and so it is associated with extra-kidney manifesta-
tions including vascular abnormalities such as intracranial 
aneurysms (ICA), as well as polycystic liver disease, cardiac 
valvular involvement, and pancreatic cysts [2].

ICAs are a rare phenomenon in paediatric patients. 
Indeed, patients with ADPKD who develop ICAs generally 
do so well into adulthood [3]. Despite this, given the signifi-
cant morbidity and mortality associated with ICA rupture, 
parents of children with ADPKD often have notable anxiety 
about the risk of ICA rupture. The recently published out-
comes of the SONG-PKD consensus workshop highlight the 
fact that cerebral aneurysms are a significant source of worry 
for some patients with ADPKD, despite them being a rare 
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event [4]. As a result, paediatric nephrologists are frequently 
asked whether to screen children for ICAs, often by worried 
family members who may have had a relative with ADPKD 
and a history of ICA rupture. This prompts a dilemma for 
the clinician: to screen or not to screen?

This review aims to consider the topic of ongoing debate 
around screening for asymptomatic ICAs in patients with 
ADPKD.

Aetiology, pathophysiology and clinical 
significance:

The majority of ADPKD cases are secondary to mutations 
in the genes PKD1 (85%) and PKD2 (15%). These mutations 
are inherited in a Mendelian autosomal dominant fashion, 
and therefore, individuals at risk have a 50% chance of inher-
iting the disease. An additional 10% of cases are caused by 
de novo mutations [2]. The phenotype of ADPKD varies 
greatly in clinical severity, from newborns with large cystic 
kidneys to adults with preserved kidney function.

PKD1 and PKD2 encode for the proteins polycystin-1 and 
polycystin-2 respectively. Polycystin proteins are expressed 
on many tissues, including vascular smooth muscle cells 
and the endothelial cells that make up the vascular wall 
[5, 6]. In vivo experiments, such as those in mice, targeted 
mutations in either PKD1 or PKD2 results in haemorrhages, 
aneurysm formation and defects in vessel branching, thus 
supporting the important role the polycystin proteins have on 
developing and maintaining the vascular system [6].

Although several protein–protein biochemical interac-
tions have been ascribed to polycystins, the exact cellular 
pathways disrupted by changes in the polycystin proteins 
remain uncertain [7]. What is known is that mutations in 
PKD1 and PKD2 lead to a reduction in intracellular cal-
cium and therefore alter the calcium homeostasis [2]. This is 
demonstrated in a mouse model, whereby haploinsufficiency 
for PKD2 resulted in more intracranial vascular abnormali-
ties [6]. Furthermore, as mentioned earlier, ADPKD is a 
ciliopathy and again mouse models have suggested that in 
the epithelium of the kidney, there are cilia with polycystin 
complexes. The exact pathway is unknown, but likely these 
cilia function through a combination of chemo-transduction 
and mechano-transduction pathways. They respond to the 
shear stress of fluid, again altering calcium signalling and 
subsequently contributing to tissue remodelling [8].

The combination of altered polycystin expression with 
the traditional inflammatory insults associated with impaired 
kidney function and other risk factors such as hypertension 
and smoking, which cause haemodynamic stress, give rise to 
vascular remodelling and increased aneurysm formation [1].

The clinical significance of ICA development varies; 
many patients will be completely unaffected and may not 

know about the existence of an ICA. However, for those that 
rupture, the outcome can be devastating with a significant 
percentage experiencing morbidity, such as significant neu-
rodisability, or mortality.

ICA in Adults with ADPKD

Background

It has been known for 30 years that ICAs are more com-
mon in adults with ADPKD than the general population and 
therefore it is worth reviewing the adult practice first [9]. 
The overall prevalence of unruptured ICAs in adults, in the 
general population, without co-morbidities is estimated at 
3% [3, 10], whereas the prevalence of unruptured ICAs is 
approximately threefold greater at 9–11.5% in adults with 
ADPKD [11, 12].

There is familial clustering of ICAs demonstrated in the 
literature; indeed, the risk of developing an ICA if one has a 
positive family history is at least 2 times greater than with-
out: the prevalence of unruptured ICAs in those without a 
family history is approximately 6% compared to 14–16% 
with a family history [13, 14]. The risk of developing an 
ICA increases further, albeit to a lesser extent with other 
environmental and non-genetic factors, including age over 
30, a previous aneurysm, hypertension and smoking [3, 12].

Aneurysm rupture itself is estimated at approximately 
0.04 per 100 person years, which is approximately 5 times 
higher than the general population [12, 14]. On average, 
ICA rupture in those with ADPKD occurs around the age 
of 40 years, which is 10 years earlier than the general popu-
lation [14–16]. Aneurysm ruptures can cause subarachnoid 
haemorrhages (SAHs), and subsequently significant neuro-
disability and death. In those with ADPKD, rupture is asso-
ciated with a 35–55% morbidity and mortality, which is not 
dissimilar to the general population [14, 15, 17]. However, 
the fact that aneurysm ruptures occur earlier in patients with 
ADPKD means that the years of life lost are greater.

One of the largest international studies, the ISUIA (Inter-
national Study of Unruptured Intracranial Aneurysms), dem-
onstrated an increased risk of ICA rupture, in all causes of 
ICAs, if the size is > 7 mm and located in the posterior circu-
lation [18]. This has been subsequently confirmed with sys-
tematic reviews and meta-analyses [3]. The KDIGO report 
from 2015 states asymptomatic screening for ICAs in those 
with ADPKD reveals 80–90% of those with ICA are in the 
anterior circulation and nearly all are < 7 mm [16]. However, 
rupture of ICAs can still occur for those that are small and 
located in the anterior circulation and therefore a single risk 
factor cannot be used in isolation when assessing aneurysms 
identified is not solely dependent on size or location [10].
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Increased size, location to the posterior circulation and 
previous SAH are risk factors for ICA rupture. However, 
family history must also be discussed in the context of ICA 
rupture. The risk of SAH is greater if first degree relatives 
with ADPKD have also previously had an ICA rupture; 
however, the rates are similar between those with ADPKD 
and the general population when comparing second degree 
relatives that are affected [12]. Twin studies often provide 
unique insight into ‘nature vs. nurture’. A study in which 
monozygotic twins living non-concomitantly observed that 
one developed a SAH at the age of 20, and the other twin 
remains stroke-free at the age of 48 [15]. This gives rise to 
the question of to what extent many years of shared environ-
ment and other non-genetic factors contributes to ICA for-
mation and rupture, and whether this outweighs the genetic 
component [1]. For paediatric cases, it is unlikely that they 
will have had long enough to share an environment or be 
exposed to non-genetic factors for ICA development and 
rupture risk. Therefore, family history of aneurysm rupture 
alone may not be enough of a reason to screen children with 
ADPKD for ICA.

Investigations and treatment

As asymptomatic ICAs are not routinely screened, there is 
no standardised screening protocol. Traditionally, if ICAs 
were being screened, the most common diagnostic tech-
niques were magnetic resonance angiography (MRA) and 
four-vessel interventional angiography, requiring iodinated 
contrast media. However, 1 in 4 (25%) experienced transient 
complications as a result. These included worsening of kid-
ney function, arterial spasm/dissection and visual symptoms. 
This is compared to 1.3% in the general population [11]. 
Following recent studies, it is now recommended to use a 
non-contrast time of flight MRA (TOF MRA) to screen for 
ICAs, without gadolinium enhancement, which has a similar 
sensitivity but without the radiation exposure and nephro-
toxic contrast [19].

Symptomatic ICAs, those associated with sudden onset 
headaches or neurological symptoms in a patient with or 
without ADPKD, will need urgent neurological imaging. 
Further discussion of this is, however, outside the scope of 
this review [6].

Preventative interventions for the management of ICAs 
should not be ignored. These include addressing modifiable 
risk factors such as smoking, alcohol intake and hyperten-
sion management. This is a view supported by patients 
themselves, in which they recognise the benefits of moving 
kidney disease interventions upstream rather than waiting 
for downstream complications to occur [20].

If invasive management of an unruptured ICA in adults is 
to be considered, a multi-disciplinary team approach should 
be adopted, involving nephrologists, neurosurgeons and 

interventional radiologists. Interventional options include 
endovascular embolisation and surgical clipping. However, 
a randomised control trial of patients in the general popula-
tion, i.e. not limited to patients with ADPKD, demonstrated 
reduced morbidity and mortality with endovascular embo-
lisation compared to surgical clipping. Therefore, this is the 
preferred treatment approach in adults [21].

Although ruptured ICAs themselves carry around a 50% 
combined morbidity and mortality rate, treatment of unrup-
tured ICAs is not without significant risks. Risks include 
death, intracranial haemorrhage, thromboembolic events 
and vessel perforation/dissection [11, 22]. There is a still 
a combined morbidity (defined as dependency) or mortal-
ity of 23.7% after endovascular coiling and 30.6% after 
surgical clipping [21]. Moreover, these risks of iatrogenic 
haemorrhage or infarction are reportedly increased in those 
with ADPKD compared to the general population [23]. In 
addition, the endovascular approach has ongoing concerns 
regarding the durability of coil embolisation and incomplete 
occlusion [14, 21].

Current guidelines

Screening for asymptomatic ICAs in ADPKD has been dis-
cussed for nearly 30 years, yet there is still no clear consen-
sus [24]. Adult nephrologists across Europe have divergent 
practices with 28% advocating systematic screening and over 
90% screening high-risk cases (e.g. family history of ICA 
rupture, sudden death, stroke and migraine) [25].

A decision tree analysis in the 1990s recommended rou-
tine MRAs in patients with ADPKD, particularly those 
with a family history of ICAs, as the resultant treatment 
can expect to add some 10 years to a patient’s life if they 
are 20 years old [26]. Further, a recent analysis from 2018 
suggested that screening is cost-effective and argues that 
screening should therefore be performed in all patients, and 
not just those with a known familial risk, as this confers the 
highest gain in quality-adjusted life years (QALY) [13].

Yet, the 2018 analysis highlights a dilemma that occurs 
with screening: a number of small de novo aneurysms could 
be detected, which, in turn, will likely be managed non-
operatively but will require monitoring [13]. This has the 
potential to cause elevated anxiety for the patient. This study 
therefore proposed that a prospective study with a longer 
duration of follow-up be conducted and the impact on mental 
health reviewed.

On the other hand, the KDIGO consensus guidance is 
not supportive of widespread screening for ICAs in those 
with ADPKD. However, they do acknowledge that different 
attitudes exist and they do support addressing modifiable 
risk factors [16].
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If the decision is made to screen, the next questions would 
be when to intervene and at what interval should we repeat 
imaging?

If upon screening an ICA is found, there must then be a 
framework in place to decide at which point to treat it. A 
hypothetical scenario (non-ADPKD) showed that one can 
only expect additional quality-adjusted life years and cost-
effectiveness in those treated if the ICA was ≥ 10 mm in 
diameter [14]. But the majority of ICAs found on screening 
and in cohort studies are less than 5 mm in diameter [22].

A prospective study showed that only 2 of 76 patients 
with initially negative MRA scans developed an ICA when 
rescreened approximately 10 years later. This result suggests 
rescreening those with positive family history with initial 
negative scans at 10-year intervals [27]. However, another 
study describes 45 patients with ICAs, 11 of whom pre-
sented with SAH, of which 7 had known ADPKD and 2 had 
negative screening just 3–5 years earlier [28]. Therefore, 
screening will never completely negate the risk of ICA rup-
ture, and the frequency of screening intervals in adults with 
ADPKD would require an extensive debate which is beyond 
the scope of this review.

ICA in children with ADPKD

Background

ICAs in children account for 5–6% of the total aneurysms of 
the whole population [10, 29]. Within the paediatric popula-
tion, ICAs in general have a number of aetiologies and are 
actually much more heterogenous in nature: for example, 
cystic fibrosis, tuberous sclerosis, Marfan’s syndrome and 
infections. ADPKD is therefore just one uncommon cause 
for ICA in children [29].

Given the more varied aetiology of ICAs in children com-
pared to adults, there is also a difference in characteristics 
of the aneurysm in the general paediatric population. The 
mean aneurysm size is smaller and more frequently located 
in the middle cerebral artery; however, there are significantly 
more ‘giant’ aneurysms (> 25 mm) which tend to be found in 
the posterior circulation [29–32]. This highlights the unique 
nature of paediatric aneurysms and how we cannot simply 
generalise adult findings to the paediatric population.

The true prevalence of ICAs and their size and location 
in children with ADPKD are unknown, and there is little 
description of ICAs in children with ADPKD specifically; 
this absence of published data is reassuring in that this is a 
very rare condition.

Moreover, there are only a few case reports of ICA 
ruptures and SAH in children with ADPKD despite there 
being hundreds of thousands of children with the condi-
tion worldwide [33–36]. The age range spans the whole of 

the paediatric age group, with the youngest of these being 
described at just a few days old, and in this case it is the 
presenting manifestation of ADPKD [33]. While we know 
the risk of ICA development increases with age into adult-
hood, it is unclear whether the risk significantly increases 
through childhood into adolescence. However, the 1994 
study of 77 patients with ICA did show 7 had aneurysm rup-
ture < 21 years of age with the youngest aged 15 years [15].

We do not know the natural history of ICA development in 
children. Furthermore, the modifiable risk factors which we 
know exist in adulthood, such as smoking and alcohol con-
sumption, do not typically exist for our paediatric population. 
However, the control of hypertension is an important modifiable 
risk factor in children and the risk of hypertension in ADPKD 
rises with increasing age even in adolescence. Addressing this 
would likely impact more on prevention of progression of 
chronic kidney disease than ICA rupture [37, 38].

Children with a first degree relative with ICA rupture 
are presumably at higher risk, but there are no direct data 
on whether family history is relevant in childhood; as men-
tioned earlier, the environmental and other non-genetic risk 
factors which are associated with adult ICA rupture risk may 
mean a family history is less relevant in children.

Investigation and Management

Given the research in adults, the imaging tool of choice for 
investigating for an asymptomatic ICA in children would be 
TOF MRA. This has a high sensitivity for detecting small 
aneurysms (67% < 3 mm, 79% < 5 mm, 95% > 5 mm) and 
moreover, does not require contrast, nor has the associated 
risk of radiation such as that associated with a CT [16, 39]. 
However, for the younger children, they would also require 
sedation or a general anaesthetic (GA) to be able to obtain 
images of sufficient quality. This in itself is not without asso-
ciated risks of GA (albeit they are low) [40, 41].

Generally, the larger aneurysms will be treated, as these 
are thought to be more likely to rupture and we know that 
giant aneurysms are more common in children compared to 
adults [42, 43]. However, there is a case report of a 4-year-old 
with ADPKD who had an aneurysm rupture, and it was only 
3 mm [34]. Therefore, size again is only one factor used in 
the decision over whether to surgically intervene or not. This 
4-year-old did, however, have hypertension, emphasising the 
importance of good blood pressure control which is a priority 
for the overall management of ADPKD in childhood [44].

As with adults, if intervention is to be carried out, then it 
should be performed as part of the multi-disciplinary team 
with nephrologists, neurosurgeons and interventional radi-
ologists. Moreover, given that these interventions are rarer 
in children than in adults, any intervention should be carried 
out in a centre of excellence with experience of interven-
tional neurovascular treatment in children [45].
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The International Subarachnoid Aneurysm Trial in 2002 
was the previously cited RCT that compared endovascular 
coiling with neurosurgical clipping for treatment of ruptured 
ICAs. It found that the outcome in terms of survival free of 
disability at 1 year is significantly better with endovascular 
coiling [21] and this is therefore also the treatment of choice 
for children as evidenced in a paediatric-specific analysis [46].

Again, there are risks associated with endovascular coil-
ing and with surgical clipping. In addition to those seen in 
adults, the aforementioned more complex nature of paedi-
atric ICAs (e.g. giant size) pose a larger challenge and a 
higher demand for durability of treatment. Endovascular 
coiling may therefore not be sufficient to achieve longstand-
ing occlusion and may even need, for example, parent artery 
occlusion [43]. Furthermore, many of these are from rup-
tured cases; there are even fewer data on the treatment of 
unruptured ICAs in children.

Screening recommendations

As rupture of ICA is an exceedingly rare complication in 
childhood, and as there is no clear treatment or intervention 
guidelines for unruptured ICA in children, there is wide-
spread opinion that routine screening in asymptomatic chil-
dren is not justified [44, 47]. We must also remember that 
screening will likely include sedation or a general anaes-
thetic in order to obtain the MRA imaging, which itself is 
not without risks.

The current UK guidelines suggest more data are needed 
first before recommendations can be made and these include:

–	 determining the incidence of SAH and the prevalence of 
ICA in children with ADPKD.

–	 determining whether screening for ICAs reduces the risk 
of intracranial events [47].

However, in rare cases with a positive family history and a 
strong desire to ease anxiety by screening, an individualised 
approach may be justified [44]. Though, we must be aware 
that anxiety is likely to be significantly increased for families 
in the hypothetical situation where a very small aneurysm 
is found and simply monitored as the opinion of the multi-
disciplinary team is that intervention is not justified.

Pitfalls of diagnostic test accuracy statistics 
in ultra‑rare prevalence disorders

A good screening programme has a number of criteria to 
address. Firstly, the disease itself. There must be sufficient 
prevalence and morbidity in the target population. One could 
argue that ICAs are a rare disorder, and ultra-rare in the 
population of children with ADPKD.

Secondly, the investigation to determine the disease/dis-
order should be efficient, sensitive, specific and safe. We 
know that 3D TOF MRA has a specificity of over 75% and 
average sensitivity of nearly 90%, though it is more sensitive 
with larger-sized aneurysms compared to smaller ones [39].

Finally, treatment should be efficient, safe, cost-effective 
and lead to improved outcomes with earlier intervention.

With this in mind, a few questions need to be addressed 
before routine screening becomes part of routine clinical care.

Firstly, if the first scan is negative, when should 
rescreening be offered? Ten years is proposed in the adult 
population, although some cases would be missed even 
with 5 yearly screening, so what about in the paediatric 
population?

When looking at screening tests, we need to assess 4 met-
rics to assess their adequacy for clinical practice. Specific-
ity and sensitivity look at how effective the test is and, in 
this case, how effective the TOF-MRA is at detecting ICAs, 
whereas the positive predictive value (PPV) and negative 
predictive value (NPV) indicate, respectively, the likeli-
hood that the test—the imaging—will successfully identify 
whether the patient does or does not have the ICA [48]. 
Importantly, while sensitivity and specificity are not affected 
by the prevalence of a disorder, PPV and NPV are.

Because screening tests are not part of routine clinical 
practice, we do not know the NPV or PPV. However, with 
a low-prevalence disorder, such as ICAs in children with 
ADPKD, the PPV will be low, too. Moreover, even if the 
specificity of the test, the MRA, is high, e.g. 99%, there 
may still be many more false positives than true positives 
in an ultra-rare condition. It is therefore possible to imag-
ine a situation where a false positive was found on MRA 
and intervention performed, only to later find that it was a 
false positive. Given the not insignificant risk of neurovas-
cular intervention, it could result in the devastating situation 
where a child suffers harm from a neurovascular intervention 
which was not required, due to a false positive on MRA.

This leads to what to do when an abnormality on MRA is 
found. Firstly, there are no clear guidelines as to when to per-
form neurovascular intervention. As described, even an aneu-
rysm of 3 mm has resulted in rupture and therefore, size is 
not necessarily the only indicator. However, not intervening 
could also have a negative impact due to the anxiety it may 
cause with the knowledge that a child has an untreated ICA.

Decisions to screen for asymptomatic 
unruptured ICA in children with ADPKD 
on a population level

Should we screen for asymptomatic unruptured ICA in 
children with ADPKD on a population and health sys-
tem level? Some may argue for screening, given that the 
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morbidity and mortality outcome of an ICA rupture is so 
high, but that is not a commonly-held view. A number of 
important factors must be considered.

One in 1,000 people have ADPKD. If we were to screen 
all these patients, that would be a significant number of 
extra MRA scans, many of which may need to be per-
formed under general anaesthetic. This would require a 
huge amount of resource and considering the strain that 
many healthcare systems are under at present, and will be 
following the COVID-19 pandemic, this is unlikely to be 
feasible or cost-effective.

Moreover, there are no published data allowing us to 
assess the number needed to treat to prevent just one rupture 
of ICA in a child with ADPKD. Giving how rare the condi-
tion is, it is likely to be an extremely large number.

Given that the performance of a screening test is affected 
by the prevalence of a condition, some have proposed 
screening children with ADPKD and a family history of 
ICA rupture. This would theoretically increase the pre-test 
probability of finding a true result, but in reality, there are 
very little data to support that approach in childhood. This 
is especially true when we consider, as earlier, the risk of 
ICA rupture may in fact be due more to many years of shared 
environment (‘nurture’) rather than genetic susceptibility.

Screening patients for diseases is a balance of risks and 
benefits. In this scenario, the potential benefit is obvious: 
preventing a catastrophic intracerebral event which has well-
established associated morbidity and mortality. However, the 
risks of screening are not to be dismissed: there is the risk of 
radiation, the risks of intervention if an unruptured ICA is 
found (particularly given that the unruptured ICA may never 
in fact rupture), and the anxiety to the child and family if an 
ICA is detected, but not treated.

Conclusions

ICAs are well known to be more prevalent in adults with 
ADPKD, compared to the general population. Identified 
risk factors for development and rupture of these ICA are 
family history, age and modifiable factors such as hyper-
tension, smoking and alcohol consumption. Endovascular 
coiling is the treatment of choice for ICAs; however, it is 
associated with its own risks. Guidelines in adults do not 
support widespread screening but do offer suggestions of 
screening those at increased risk, such as those with posi-
tive family history.

There is a real lack of published data on ICAs in 
ADPKD in the paediatric population, but this lack of data 
suggests that this is an ultra-rare phenomenon. At present, 
most of the evidence for ICA in ADPKD in the paediatric 
population is based on case reports, or expert opinions, 

which are difficult to use to make good recommendations. 
Moreover, while we can learn from the adult literature, 
there are differences between the two populations and 
thus we cannot generalise all adult findings to children. 
Therefore, further data is needed to make a firm evidence-
based recommendation on screening for unruptured ICA 
in children with ADPKD. Results that would help include, 
within the ADPKD paediatric population: the incidence of 
SAH, prevalence of unruptured ICAs and most crucially 
whether screening for ICAs would significantly decrease 
the risk of intracranial events.

Arguably, not screening for ICAs leaves a small but 
definite risk of rupture. However, this needs to be bal-
anced with the risk of screening and the risk of associ-
ated intervention. Thus, at present there is no scientific 
justification to support generalised screening for unrup-
tured ICA in children with ADPKD. We would also argue, 
for the reasons outlined above, that it is difficult to find 
scientific justification to even screen children who are at 
perceived increased risk of ICA rupture due to their fam-
ily history. However, it is reasonable, and supported by 
international guidelines, that an individualised approach 
should be made. Figure 1 shows a flowchart to aid clini-
cal decision-making. Targeting the modifiable risk factors, 
such as optimising blood pressure, is an important step in 
management. But it is essential to be mindful of the anxi-
ety that some families have surrounding ICAs, for they 
may have had a previous negative experience. If families 
are adamant that they want to go ahead with screening, 
this can put clinicians in a difficult position. They should 
be carefully counselled about the significant risk of false 
positives with screening for an ultra-rare disorder, as well 
as the consequences this may entail with the potential for 
increased anxiety and the potential for neurovascular inter-
vention on what may in fact be a false positive on MRA 
imaging. These concepts can be difficult for many families 
to understand, and therefore an extended discussion with 
adequate time for families to consider all options is impor-
tant, to ensure they can make the right decision supported 
by their clinical team.

Key summary points

–	 Adults and children with ADPKD and acute neurological 
symptoms should undergo urgent evaluation for ICAs

–	 The pathophysiology of ICA development in those with 
ADPKD is unknown

–	 ICA rupture in the adult population is uncommon, and 
the incidence of ICA rupture in the paediatric population 
is ultra-rare
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–	 ICA rupture is associated with significant morbidity and 
mortality; however, screening and intervening for unrup-
tured ICAs is not without its own risks

–	 Positive family history of ICA rupture in isolation is not 
an absolute indication to screen children for ICAs, but 
rather an individualised approach should be sought and 
families should be carefully counselled

–	 We need to understand further the prevalence of ICA 
in children with ADPKD and whether screening would 
affect the outcomes, before being able to offer any evi-
dence-based guidelines

Multiple choice questions (answers provided 
following the reference list):

1.	 What gene contributes to the majority of ADPKD 
cases?

a.	 PKD1
b.	 PKD2

c.	 PKD3
d.	 CYS1
e.	 CYS2

2.	 What is the average age of ICA rupture in those with 
ADPKD?

a.	 12 years
b.	 20 years
c.	 34 years
d.	 40 years
e.	 52 years

3.	 What is the true prevalence of ICA in the ADPKD pae-
diatric population?

a.	 0.1%
b.	 1%
c.	 2%
d.	 5%
e.	 unknown

Fig. 1   Flowchart to aid clinical 
decision making when seeing a 
child with ADPKD and consid-
ering the possibility of intracra-
nial aneurysms. Abbreviations: 
ADPKD, autosomal dominant 
polycystic kidney disease; ICA, 
intracranial aneurysm
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4.	 What is the imaging tool of choice for investigations for 
an ICA in children?

a.	 CT
b.	 X-ray
c.	 TOF MRA
d.	 Cranial ultrasound
e.	 PET scan

5.	 Which of the following statistical measures are affected 
by the prevalence of a disorder? (2 correct)

a.	 Sensitivity
b.	 Specificity
c.	 Positive predictive value
d.	 Negative predictive value
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