Novel treatment (new drug/intervention; established drug/procedure in new situation)

1Department of Neurosurgery,

King's College Hospital, London,

UK

Department of Plastics

and Reconstructive Surgery,
King's College Hospital NHS
Foundation Trust, London, UK
*Department of Orthopaedics,
King's College Hospital NHS
Foundation Trust, London, UK

Correspondence to
Elizabeth Tan;
e.tan@hotmail.co.uk

Accepted 8 January 2020

| '.) Check for updates

© BMJ Publishing Group
Limited 2020. No commercial
re-use. See rights and

permissions. Published by BMJ.

To cite: Tan E, Makaranka S,
Mohamed N, et al. BMJ Case
Rep 2020;13. doi:10.1136/
bcr-2019-232127

Case report

Occipital encephalocele in a neonate: a case
successfully managed by excision and formation of a

reverse visor scalp flap
Elizabeth Tan

SUMMARY

Encephaloceles are one form of neural tube defect
and are associated with partial absence of skull bone
fusion, with an incidence of 1-4 cases for every
10000 live births. We report the case of a neonate
born at term, with an antenatal diagnosis of occipital
encephalocele, which was successfully managed with
excision and formation of a reverse visor scalp flap on
day 2 of life.

Surgery was performed in a single stage, involving a
multidisciplinary approach between neurosurgery and
plastic surgery teams, with wider management involving
neonatal intensive care, paediatric, obstetric and
anaesthetic teams.

The patient had no early postoperative complications,
and we use this case report to demonstrate that a
reverse visor scalp flap is a good option to cover full-
thickness defects in patients with encephaloceles.
Furthermore, we advocate early repair and a
multidisciplinary approach to minimise the morbidity
associated with occipital encephaloceles.

BACKGROUND

Encephaloceles are rare birth defects associated
with partial absence of skull bone fusion, resulting
in a gap through which cranial contents can
protrude.’ They constitute one form of neural tube
defects, with the other two being spina bifida and
anencephaly.? The incidence of encephaloceles has
been reported as 1-4 cases for every 10000 live
births, with occipital being the most common site
(75% of cases).” Frontoethmoidal (13%-15%),
parietal (10%-12%) and sphenoidal are the sites
that follow, respectively.® Anterior encephalocele
is particularly prevalent in Southeast Asia, whereas
occipital encephalocele is commonly found in the
Western world.*?

Encephaloceles are associated with considerable
morbidity and mortality; occipital encephaloceles
having the worst prognosis despite preoperative
and postoperative interventions.® Early excision
and repair are recommended as it greatly reduces
the well-known complications including cerebro-
spinal fluid (CSF) leak and reduced 1Q level.”

Here we report the case of a neonate born at
term with an occipital encephalocele diagnosed
antenatally, and successfully managed by excision
and formation of a reverse visor scalp flap at day
2 of age.
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CASE PRESENTATION

This is the case of a neonate, born at term (38+6
weeks gestation), with a large occipital encephalo-
cele. This was first diagnosed at 17 weeks gestation,
by antenatal ultrasound (US). This early anomaly
US was offered, as the mother’s obstetric history
included a termination of pregnancy at 21 weeks
gestation due to fetal unilateral renal agenesis,
dysplastic kidney and anhydramnios.

The US showed a large occipital encephalocele
with echogenic content, suggesting possible hernia-
tion of neural tissue. Discussion was had regarding
the prognosis of encephaloceles; the mother was
advised that the size of the defect and severity of
brain tissue herniation could lead to significant
mental and physical disability. As encephaloceles
can be associated with chromosomal abnormalities
(eg, trisomy 13 or 18) and genetic syndromes (eg,
Meckel Gruber syndrome), the option of invasive
testing was offered. However, as amniocentesis
carries a 1 in 100 risk of miscarriage, the mother
declined this and committed to the pregnancy
without invasive testing.

Further antenatal scans were conducted
throughout the remainder of the mother’s preg-
nancy. This included fetal MRI at 30 weeks (see
figure 1) confirming the encephalocele. A plan was
therefore made for the mother to attend hospital
at 38 weeks gestation, for an elective Caesarean
section and repair of the encephalocele.

Although initially planned as a Caesarean section,
the baby was born at 38 weeks gestation via vaginal
delivery with no immediate perinatal problems.
Wet gauze and a cling film wrap were used to cover
the encephalocele.

The baby was admitted to neonatal intensive
care unit (NICU) as planned, for close monitoring.
Repeat MRI head was performed the following
morning (see figure 2) to aid preoperative planning.
This showed the known occipital encephalocele,
microcephaly, bilateral frontal areas of cystic change
and multiple cortical malformations. She was subse-
quently prepared for theatre that afternoon.

INVESTIGATIONS

» 17 weeks gestation—US.

» 21 weeks gestation—fetal echocardiogram.
» 29 weeks gestation—US.

» 30 weeks gestation—MRI.

» Day 2 of life—MRI.
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Figure 1  Fetal MRI brain at 30 weeks gestation.

TREATMENT
At day 2 of life, the patient underwent repair of the occipital
encephalocele, measuring 7 cm in diameter.

The neurosurgical team performed the initial part of the
procedure. The skin defect was excised from the edges and the
dural plane identified from the periphery to the centre of the
lesion. The encephalocoele pedicle was found and coagulated,
and the encephalocoele excised using bipolar and cutting. A
dural patch was applied on top of the dural defect and sutured
watertight. Subgaleal dissection was then performed, preserving
the pericranium.

The plastic surgery team undertook the second part of the
procedure. The 7-cm defect was too small for a simple local flap
and therefore a larger local flap was needed. For this reason,
the decision was made to form a reverse visor flap. An anterior
linear skin incision was initially made to facilitate the forma-
tion of the flap. A reverse visor flap was subsequently formed,
based on the lateral blood supply of the scalp from both sides (ie,
the superficial lateral temporal vessels). The flap was therefore
raised keeping the lateral sides attached, with movement of the
flap like that of a bucket handle. Both encephalocoele skin defect
and the anterior flap defect were brought together with inter-
rupted 3-0 undyed Vicryl (dissolvable) sutures. Interrupted 3-0
Vicryl Rapide (fast dissolving) sutures were used for skin closure.
Tissue was recruited in from the temples to aid secondary (donor

Figure 2

(A) MRI brain at 2 days old (axial view) (B) MRI brain at
2 days old (sagittal view).

site) defect closure, which then allowed tissue to be recruited in
centrally using the flap to close the primary defect.

The patient returned to NICU post-operatively for ongoing
monitoring and was successfully extubated within 24 hours.

OUTCOME AND FOLLOW-UP

Postoperatively, the baby was kept nil-by-mouth and on intrave-
nous fluids. The next day, a nasogastric (NG) tube was inserted
and NG feed was initiated gradually, until she was ready for oral
intake.

Due to suspected contamination with meconium following
birth, she received 5 days of benzylpenicillin and gentamycin,
and 10 days intravenous cefotaxime post encephalocele repair.
Blood cultures however revealed no growth. Blood results also
showed improvement in inflammatory markers from day 1 of
birth to day 1 post-operation (white blood cells 24.55-11.57,
neutrophils 17.6-3.55).

The patient spent 3 days in NICU, 1day in the high depen-
dency unit and 7 days in the neonatal special care unit. She made
a good postoperative recovery and after 1week she was feeding
well, active and moving limbs, with normal cranial and periph-
eral nervous system examinations. Microcephaly was again
noted with an occipito-frontal circumference (OFC) of 31cm. It
was advised the baby would likely encounter visual and cognitive
challenges later in life.

Genetic testing was performed by array comparative genomic
hybridisation analysis of DNA. This showed no significant
imbalance and the results were consistent with a normal female
chromosome complement.

She was deemed fit for discharge on day 11 of life.

At 3 weeks of age, the patient was seen in the plastic surgery
outpatient department. She was reported to be well, with both
the encephalocele repair site and the donor site healing well. A
small area of scab was noted in the centre of the donor incision,
but this was expected to heal over the next week. The mother
was advised to bathe the baby normally, moisturise any areas of
the wound not yet fully healed and to lay her in any position
with enough padding underneath to protect the wound lines.

At 4 weeks of age, she was reviewed by paediatric ophthal-
mology. Visual evoked potentials suggested probable bilateral
post-retinal visual pathway dysfunction but there were no other
concerns.

At 2 months of age, she was seen by the neurosurgery team.
On assessment, the wound was healing well. Microencephaly
was ongoing and OFC was measured at 35.5cm at birth. On
examination, she was moving all four limbs, although slightly
hypertonic with sudden jerk movements. Shortly afterwards, she
was diagnosed with epilepsy, following a generalised tonic-clonic
seizure). Electroencephalography was normal but levetiracetam
35 mg once daily was commenced.

At 4 months of age, she experienced further seizures and leve-
tiracetam was titrated over the next 2 weeks to 125 mg twice
daily. At this age, audiology review also demonstrated reduced
hearing and the requirement for bilateral hearing aids.

DISCUSSION

The European Surveillance of Congenital Anomalies has
reported 484 cases of encephaloceles in Europe from 2013 to
20175 32% live births, 2% deaths in utero and 66% pregnancies
terminated.® These figures are not insignificant, illustrating the
importance of early diagnosis and treatment planning, including
sensitive discussion with parents about further management and
potential termination of pregnancy.
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Although previously considered disorders of neurulation
involving anterior neural tube closure, encephaloceles are now
viewed as a result of abnormal separation of neural and surface
ectoderm, following neural tube closure around the fourth week
of the antenatal period.” Herniation of intracranial contents
through the calvarial defect ensues. The herniated contents
are non-functioning in most cases, as a result of pathological
processes such as calcification, necrosis and gliosis.” Some of
these abnormalities can be identified before birth on fetal MRI,
showing involvement of the brainstem, cerebral vessels and
white matter pathways.'’

Several prognostic factors have been identified that influence
outcome in occipital encephaloceles, including the size of the
sac, hydrocephaly, contents of the neural tissue and the pres-
ence of infection.® The single most important factor influencing
survival has been reported as the absence of brain tissue within
the sac.” These factors can also help determine the degree of
cerebral dysfunction, considering that brain tissue not extending
into the encephalocele may also be distorted and functionally
impaired.” This, in turn, can guide surgical planning and timing
of surgery.

The antenatal diagnosis of encephalocele commonly occurs
through US at planned antenatal checks. Recently however,
other methods of assessment have been proposed. The use of
3-dimensional US has been suggested to provide additional
illustration of the abnormality and to detect fetal enceph-
alocele earlier than traditional 2-dimensional US."" In addi-
tion, amniotic fluid alpha-fetoprotein has been shown to be
a reliable yet non-specific marker of open neural tube defects
prior to the 26th week of gestation and may be a useful tool
in specific cases.'?

The treatment aim of encephaloceles is surgical closure of
the defect soon after birth.> Ramdurg et al described a case
series of 20 patients, 3 of which presented with rupture of
the encephalocele; 1 died due to shock preoperatively and
1 succumbed to meningitis and septic shock post repair.”
The other 17 patients had no immediate surgical mortality;
however, 4 of them were complicated by a CSF leak (subse-
quently improved with conservative management) and 4
were complicated by hydrocephalus (requiring a shunt).” The
authors recommended early surgical repair of the encepha-
locele to prevent the complications of rupture, neurological
deficits and tethering.” Rehman et al described their case series
of 50 patients: preoperative complications of CSF leakage
(18%), sac rupture (4%), haemorrhage (2%), hydrocephalus
(34%) and seizures (15%). These authors also recommended
repair at an early age to reduce morbidity.”

Raja et al meanwhile published a case series of 25 cases and
recommended elective surgery where possible, giving patients
time to gain weight and the surgeons time to determine the best
possible techniques.’

With regard to the technique of scalp wound closure, options
for closure of full-thickness scalp defects include skin grafting,
local fasciocutaneous flaps and dermal matrices.'® The visor flap
is a relatively novel approach to full-thickness defect closure
and is a bipedicled advancement flap with a triangular posterior
extension.'® Hwang et al presented a case series of 7 patients who
underwent wound closure using this novel approach, achieving
total complete healing of the recipient site in all patients.'* The
authors cited reduced donor site morbidity and avoidance of
microsurgical reconstruction as the main advantages of using
this method."

On follow-up of the patient reported in this case study, the
surgical repair remained closed and the donor site was healing

well, showing the reverse visor scalp flap to be a safe and effec-
tive technique.

Furthermore, an expedient multidisciplinary approach was
vital to ensure the best possible outcome. Obstetric, neonatal
intensive care, anaesthetic, neurosurgery and plastic surgery
teams were all heavily involved in the care of our patient. Velho
et al also emphasises this need for a multidisciplinary approach
in a case series of 54 patients.'* Close multidisciplinary follow-up
after surgery is vital and helps improve the quality of life for this
cohort postoperatively. '’

In conclusion occipital encephalocele is a condition associated
with significant morbidity and mortality. Most authors advocate
early surgical management of encephaloceles, as exposed cranial
contents are an infection risk and are thus a constant threat to
life. Multiple options exist for closure of full-thickness scalp
defects. Our case report describes a case of occipital encepha-
locele in a neonate, which was repaired on day 2 of life using a
reverse visor scalp flap, without any early postoperative compli-
cations. We use this case report to demonstrate that a reverse
visor scalp flap may be a good option to cover full-thickness
defects in patients with encephaloceles. Furthermore, we advo-
cate a multidisciplinary approach in the management of these
patients.

Learning points

» Timely management of patients with encephalocele is
vital to reduce morbidity and mortality, as exposed cranial
contents are an infection risk and are thus a constant threat
to life.

» A reverse visor scalp flap may be a good option to cover full-
thickness scalp defects, as demonstrated in this case.

» A multidisciplinary approach is crucial to the successful
management of a patient with encephalocele, both in the
perioperative and postoperative period.
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