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1. Disease characteristics

1.1 Name of the disease (synonyms)

Stromme syndrome
Jejunal atresia with microcephaly and ocular anomalies.
Apple peel syndrome with microcephaly and ocular

anomalies.
Ciliopathy phenotype.
Primary microcephaly and intellectual disability.

1.2 OMIM# of the disease

243605.

1.3 Name of the analysed genes or DNA/
chromosome segments

CENPF.

1.4 OMIM# of the gene(s)

600236.

1.5 Mutational spectrum

Data according to published literature and HGMD database
(https://portal.biobase-international.com).

Exact figures of genotype-phenotype correlations and the
full mutational spectrum of CENPF-related disorders are

still hard to provide. The phenotypes range from isolated
primary microcephaly, the clinical triad of Stromme syn-
drome including microcephaly, ocular anomalies and
intestinal atresia to a variable ciliopathy phenotype includ-
ing brain anomalies (such as hydrocephalus, cerebellar
hypoplasia, agenesis of the corpus callosum), cleft palate,
polydactyly, renal dysplasia and duodenal/intestinal atresia,
which may be fetal lethal at the severe end of the spectrum
[1–7]. Inheritance is autosomal recessive and all variants
affecting function in affected individuals described to date
are truncating variants (nonsense/stop, splice site, deletion
and insertion sequence variants) [1–3, 8–10].

1.6 Analytical methods

Sequencing of all coding exons and intron-exon boundaries
of CENPF by Sanger sequencing, or using next generation
sequencing (NGS) for gene panel testing for Mendelian
syndromes including ciliopathy panels or panels for
microcephaly, ocular anomalies or intestinal anomalies, or
by exome or genome sequencing.

1.7 Analytical validation

Sanger sequencing is predicted to detect >99% of variants
of this known gene. Variants potentially affecting function
are bidirectionally sequenced in the index patient.
Segregation analysis in the parents of the index patient
should be performed to ensure compound heterozygosity or
homozygosity. For NGS methods, sensitivity will depend
on the characteristics of the test, including coverage of
the coding regions and intron-exon boundaries, read depth
and sequencing quality. Variants of unknown significance
are possible.

1.8 Estimated frequency of the disease

(Incidence at birth (“birth prevalence”) or population
prevalence. If known to be variable between ethnic groups,
please report).
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Unknown, but the prevalence is estimated to be rare
(< 1:1,000,000).

1.9 Diagnostic setting

Yes. No.

A. (Differential) diagnostics ⊠ ☐

B. Predictive Testing ☐ ⊠
C. Risk assessment in Relatives ⊠ ☐

D. Prenatal ⊠ ☐

Comment:

2. Test characteristics

Genotype or
disease

A: True positives C: False negative

Present Absent B: False positives D: True negative

Test

Pos. A B Sensitivity:
Specificity:

A/(A+C)
D/(D+B)

Neg. C D Pos. predict. value:
Neg. predict. value:

A/(A+B)
D/(C+D)

2.1 Analytical sensitivity

(proportion of positive tests if the genotype is present)
Nearly 100%.

2.2 Analytical specificity

(proportion of negative tests if the genotype is not
present)

Nearly 100%.

2.3 Clinical sensitivity

(proportion of positive tests if the disease is present)
The clinical sensitivity can be dependent on variable

factors such as age or family history. In such cases a general
statement should be given, even if a quantification can only
be made case by case.

The clinical sensitivity is not known so far, but may
depend on the clinical phenotype. For a typical clinical

presentation of Stromme syndrome sensitivity may be
very high, also for the presence of intestinal atresia
associated with anomalies of the ciliopathy spectrum,
although we cannot exclude genetic heterogeneity to date.
For patients with isolated microcephaly, intellectual dis-
ability or more unspecific ciliopathy phenotypes clinical
sensitivity is expected to be much lower since there is
well-established and extensive genetic heterogeneity for
these disorders.

2.4 Clinical specificity

(proportion of negative tests if the disease is not present)
The clinical specificity can depend on variable factors

such as age or family history. In such cases a general
statement should be given, even if a quantification can only
be made case by case.

If the disease is not present, no variants affecting func-
tion should be found in CENPF and thus clinical specificity
should be 100%.

2.5 Positive clinical predictive value

(life time risk to develop the disease if the test is positive)
100%.

2.6 Negative clinical predictive value

(probability not to develop the disease if the test is
negative)

Assume an increased risk based on family history for a
non-affected person. Allelic and locus heterogeneity may
need to be considered.

Index case in that family had been tested:
100% if there are proven variants affecting function in

the index case.
Index case in that family had not been tested:
This depends on whether the clinical diagnosis in the

proband is correct. If a confident clinical diagnosis has been
made in the index patient and since clinical signs are usually
present at birth, the negative clinical predictive value
would be expected to be high. Milder phenotypic pre-
sentations as e.g. postnatal microcephaly may escape clin-
ical detection.

3. Clinical utility

3.1 (Differential) diagnostics: The tested person is
clinically affected

(To be answered if in 1.9 “A” was marked)
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3.1.1 Can a diagnosis be made other than through a
genetic test?

No. ☐ (continue with 3.1.4)

Yes. ⊠ in typical phenotype presentations

clinically. ⊠
imaging. ☐

endoscopy. ☐

biochemistry. ☐

electrophysiology. ☐

other (please describe):

3.1.2 Describe the burden of alternative diagnostic
methods to the patient

The diagnosis of Stromme syndrome can be made on
clinical grounds alone, however, diagnostic imaging will
make a contribution to diagnosis and is necessary for sur-
gical treatment of intestinal atresia. Success of the latter will
define survival. Brain MRI for the characterization of brain
and ocular anomalies and clinical assessment of a pediatric
neurologist and ophthalmologist will be necessary. The
clinical presentation of other CENPF-related disorders may
be more unspecific since there is extended clinical and
genetic heterogeneity for these phenotypes. Screening for
associated anomalies including brain MRI, echocardio-
graphy, and abdominal ultrasound is mandatory to narrow
the differential diagnoses and for further medical manage-
ment. Chromosomal microarray should be considered to
exclude causal copy number variants. Except for brain MRI,
for which sedation in children in often needed, all other
diagnostic measures have a low burden for patients, but the
need for surgical intervention due to intestinal anomaly is
significant.

Whenever prenatal ultrasound detects a fetal anomaly of
the CENPF-disorder spectrum, specialist fetal anomaly scan
and eventually fetal MRI is indicated. A certain proportion
of foetuses and patients will have a lethal outcome.

3.1.3 How is the cost effectiveness of alternative diagnostic
methods to be judged?

Clinical work-up and imaging may be less cost-intensive,
however, may not lead to the specific diagnosis if the
phenotype presentation is not distinctive for Stromme
syndrome.

3.1.4 Will disease management be influenced by the result
of a genetic test?

No. ☐

Yes. ⊠
Therapy
(please describe)

Currently there are no specific
causal therapies, but potentially
life-saving surgical treatment
and ophthalmologic and neuro-
developmental interventions
must be offered.

Prognosis
(please describe)

The prognosis is very variable.
A long-term follow-up has only
been described in two adults
presenting with Stromme syn-
drome, both having survived
early surgery of intestinal atre-
sia. They are living indepen-
dently [2, 6]. On the severe end,
adverse outcomes including
fetal and neonatal lethality must
be considered. The prognosis is
largely dependent also on the
presence of the type of malfor-
mations in the individual
patient, particularly also the
associated brain malformations.
Cognitive impairment may
be associated in varying
degrees ranging from learning
difficulties to intellectual
disability.

Management
(please describe)

The diagnosis of Stromme syn-
drome or a CENPF-related dis-
order has important implications
for management. Intestinal sur-
gery is life-saving, if successful,
and knowledge of the diagnosis
should prompt ophthalmological
and neurodevelopmental eva-
luation in an affected child and
early interventions in order to
improve the long-term indivi-
dual outcome. Early prenatal
diagnosis and/or preimplanta-
tion genetic diagnosis become
possible in the family.
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3.2 Predictive Setting: The tested person is clinically
unaffected but carries an increased risk based on
family history

(To be answered if in 1.9 “B” was marked)

3.2.1 Will the result of a genetic test influence lifestyle and
prevention?

If the test result is positive (please describe) not
applicable

If the test result is negative (please describe) not
applicable

3.2.2 Which options in view of lifestyle and prevention does
a person at-risk have if no genetic test has been done
(please describe)?

Not applicable.

3.3 Genetic risk assessment in family members of a
diseased person

(To be answered if in 1.9 “C” was marked).

3.3.1 Does the result of a genetic test resolve the genetic
situation in that family?

Yes. If compound heterozygous or homozygous variants
affecting function are identified in the index patient, carrier
testing can be offered to other family members as appro-
priate. Reproductive options such as prenatal diagnosis or
preimplantation genetic diagnosis can be offered to carrier
parents.

3.3.2 Can a genetic test in the index patient save genetic or
other tests in family members?

Yes. Carrier testing or prenatal or preimplantation genetic
diagnosis can only be offered when the causal variants have
been identified in the index patient.

3.3.3 Does a positive genetic test result in the index patient
enable a predictive test in a family member?

No.

3.4 Prenatal diagnosis

(To be answered if in 1.9 “D” was marked)

3.4.1 Does a positive genetic test result in the index patient
enable a prenatal diagnosis?

Yes. Parents of an affected child have a 25% recurrence risk
for each further pregnancy. Early prenatal diagnosis by
chorionic villous sampling or preimplantation genetic test-
ing using targeted molecular testing of the familial variants
affecting function is enabled by a positive genetic test result
in the index patient. Targeted non-invasive prenatal testing
using the paternal variant may become a screening option in
the future in at risk families.

4. If applicable, further consequences of
testing

Please assume that the result of a genetic test has no
immediate medical consequences. Is there any evidence that
a genetic test is nevertheless useful for the patient or his/her
relatives? (Please describe)

Reproductive options such as early prenatal diagnosis or
preimplantation genetic diagnosis become available as well
as carrier testing of at risk family members. Counseling
about phenotype variability and associated variable out-
comes in affected individuals is important.
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