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Twin girls with hypophosphataemic rickets

and papilloedema

Vanessa Migliarino," Andrea Magnolato

A 7year-old twin girl with hypophosphataemic
rickets was evaluated for a recent onset of mild
strabismus.

She was a homozygous twin sister with hypophos-
phataemic rickets diagnosed at the age of 2years, with
a mutation in intron 21 of the PHEX gene, which was
also present in her sister.

The girls’ clinical histories were remarkable for
an important lower limb varus that progressively
improved after starting phosphate supplementation
with a galenical solution (Joulies solution 1mmol
phosphate/ml) and vitamin D 1,25 OH.

Figure 1

Sagittal MR T1-weighted imaging shows a 12 mm
cerebellar tonsillar herniation (shown by the white arrow) and bulb-
medullary junction herniation. The apex of the epistropheus tooth
almost reaches the occipital clivus (shown by the white line) and
imprints the bulb.
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During the examinations, both girls were in good
general condition. Physical examinations were unre-
markable, except for tibial varus, bilateral fifth finger
clinodactyly and bilateral syndactyly of the third and
fourth foot fingers. No major head shape abnormali-
ties were noticeable except for a high forehead.

One patient presented with a slight strabismus,
normal isochoric isocyclic and reactive pupils, no signs
of cranial nerve deficit, and no alterations in the rest
of the neurological examination. An ophthalmological
evaluation showed bilateral papilloedema. A cerebral
MRI scan was then performed, suspecting elevated
intracranial pressure (figure 1). The same examination
was performed on the asymptomatic sister which also
demonstrated papilloedema with similar findings on
cranial MRI too.

QUESTIONS
1. Which is the most likely diagnosis?
1. Craniosynostosis
2. Pseudotumor cerebri
3. Drusen
4. Arnold-Chiari malformation
2. How should these patients be managed?
1. Acetazolamide treatment
2. Third to fourth ventricle cystostomy
3. Wait and see with periodical visual evoked potential
follow-up
4. Neurosurgery
3. How should patients with X linked hypophosphataemic
rickets (XLH rickets) be managed for the risk of cranio-
synostosis?
1. Monitor cephalic anthropometric measures
2. Perform a MRI scan if clinical signs of craiosynostosis
or intracranial hypertension are present
3. Perform a skull X-ray every 2years
4. Perform an MRI scan every 2 years
Answers can be found on page 125.
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ANSWERS TO THE QUESTIONS ON PAGE 124

Answer to question 1: A
The MRI scan showed a 12mm cerebellar tonsillar herni-
ation, due to intracranial hypertension, and the bulb-
medullary junction was herniated too. The apex of the
epistropheus tooth almost reached the occipital clivus
and imprinted the bulb. The physiological liquor film
around the encephalic trunk and the herniated tonsils at
the foramen magno was not visible (figure 1). A CT scan
showed a complete sagittal suture fusion related to scapho-
cephaly. The epistropheus tooth appearance and the CT
scan ruled out an Arnold-Chiari malformation. The MRI
abnormalities ruled out a Drusen or a pseudotumor cerebri.
The reason why craniosynostosis occurs in XLH
rickets is not clear. A possible explanation may be that
usually bone abnormalities in rickets preferentially
occur at sites of rapid bone growth, and the skull has a
rapid growth in the first years of life.

Answer to question 2: D

Both girls underwent parietal plastic surgery to sepa-
rate the fused sutures, which reduced the entity of
cerebellar tonsils herniation to 6 mm and reduced the
bulb-medullary junction herniation, with the resto-
ration of adequate flow of liquor in the space between
the epistropheus tooth and the encephalic trunk. Even
if one of the twins was completely asymptomatic,
surgery was indicated due to the risk of long-term
neurocognitive outcomes, even though further studies
are needed to assess better the short-term and long-
term clinical impact of this complication.’

Burosumab therapy has been introduced recently in
patients with XLH rickets and it is at the moment indi-
cated in children over 1year of age. In the available
clinical trials the association between craniosynostosis
and XLH rickets in patients that are taking burosumab
therapy has not yet been investigated.

Answer to question 3: B
XLH rickets is described as the most frequent meta-
bolic cause of craniosynostosis. Craniosynostosis
rarely presents before 18 months of age in children
affected by XLH rickets because low levels of plas-
matic phosphorus usually develop after 3—4 months of
age” in these patients. On the other hand, XLH rickets
should be ruled out in any late-onset craniosynostosis
by dosing serum and urine phosphate concentration.
Low levels of serum phosphate and reduced tubular
resorption of phosphate corrected for glomerular
filtration rate are cardinal features of XLH rickets.
According to a 20-year retrospective multicentre
case series involving 10 patients with XLH rickets,
unusual head shape or findings suggesting elevated
intracranial pressure, like frequent headaches, papil-
loedema, strabismus, are all useful elements to diag-
nose craniosynostosis associated to XLH rickets.’
Remarkably this condition may be asymptomatic, as

in our patients, and in accordance with other reports.”
Craniosynostosis should always be considered a
possible complication of XLH rickets. In 1966 Willis
et al’ recommended a radiography of the skull every
2vyears during infancy until patients are asymptom-
atic. Jaszczuk et al suggest that all patients affected by
XLH rickets with altered anthropometric measures as
cephalic circumference, cephalic index, bone elevation
over the anterior fontanel should be investigated with
a cranial computed tomography scan.*

Skull X-ray is no longer considered the gold standard to
study a craniosynostosis because it is a two-dimensional
examination, tridimensional reconstructions are not
possible and cranial sutures are not well seen. MRI is
recommended to search for alterations of the paren-
chyma, usually associated with craniosynostosis. A CT
scan is necessary before the neurosurgery is undertaken.

Actual clinical practice recommendations for the
diagnosis and management of X linked hypophospha-
taemia recommend monitoring for craniosynostosis
and intracranial hypertension. Clinical and neurolog-
ical signs (head circumference, head shape, headache
and vomiting) must be investigated with cerebral and/
or spine MRI. To avoid excessive irradiation from
radiography or CT, the use of ‘black bone sequence’
in MRI is suggested since it permits an elevated image
contrast between bone and soft tissue.”

We suggest that a paediatric ophthalmology evalua-
tion should be also performed yearly to detect signs of
intracranial hypertension.

Remarkably craniosynostosis can recur in these
patients, so a continuous follow-up is mandatory even
after surgery.”’

PATIENTS OUTCOME
A year and a half after surgery, both twins are well;
strabismus subsided in the symptomatic one.

Vanessa Migliarino," Andrea Magnolato © ,? Egidio Barbi?
'Pediatric Department, University of Trieste, Trieste, Friuli-Venezia Giulia, Italy
ZPediatric Department, Institute for Maternal and Child Health IRCCS, Burlo
Garofolo of Trieste, Trieste, Italy

Correspondence to Dr Vanessa Migliarino, Pediatrics, University of Trieste,
Trieste 34137, Italy; v.migliarino@libero.it

Funding The authors have not declared a specific grant for this research from
any funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Parental/guardian consent obtained.
Provenance and peer review Not commissioned; externally peer reviewed.

© Author(s) (or their employer(s)) 2022. No commercial re-use. See rights and
permissions. Published by BMJ.

To cite Migliarino V, Magnolato A, Barbi E. Arch Dis Child Educ Pract Ed
2022;107:124-126.

Received 11 May 2020
Accepted 7 October 2020
Published Online First 30 October 2020


http://crossmark.crossref.org/dialog/?doi=10.1136/edpract-2020-319615&domain=pdf&date_stamp=2022-03-03
http://ep.bmj.com/

Arch Dis Child Educ Pract Ed 2022;107:124-126. doi:10.1136/
archdischild-2020-319615

ORCID iD
Andrea Magnolato http://orcid.org/0000-0002-5099-6526

REFERENCES

1

Rothenbuhler A, Fadel N, Debza Y, et al. High incidence of
cranial Synostosis and Chiari I malformation in children with
X-linked hypophosphatemic rickets (XLHR). | Bone Miner Res
2019;34:490-6.

Murthy AS. X-linked hypophosphatemic rickets and
craniosynostosis. | Craniofac Surg 2009;20:439-42.

Vega RA, Opalak C, Harshbarger R], et al. Hypophosphatemic
rickets and craniosynostosis: a multicenter case series. |
Neurosurg Pediatr 2016;17:694-700.

Jaszczuk B, Rogers GF, Guzman R, et al. X-linked
hypophosphatemic rickets and sagittal craniosynostosis: three
patients requiring operative cranial expansion: case series and
literature review. Childs Nerv Syst 2016;32:887-91.

Willis FR, Beattie TJ. Craniosynostosis in X-linked
hypophosphataemic rickets. | Paediatr Child Health 1997;33:78-9.
Haffner D, Emma F, Eastwood DM, et al. Clinical practice
recommendations for the diagnosis and management of X-linked
hypophosphataemia. Nat Rev Nephrol 2019;15:435-55.


http://ep.bmj.com/



