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SUMMARY

Congenital arhinia is a life-threatening, rare craniofacial disorder, which, when not identified and managed early can
cause severe respiratory distress at birth due to upper airway obstruction. Since neonates are obligate nasal breathers,
simultaneous sucking and breathing requirement in neonates with arhinia leads to respiratory distress. Inspiration and
expiration through the oral passage alone may result in thoracic retraction, thereby further exacerbating respiratory
distress.

E-mail: harunamahama6@gmail.com

We report a rare case of congenital complete arhinia with alobar holoprosencephaly in a 9-month-old. With no family
history of congenital malformations, maternal risk factors and uneventful pregnancy, a term female neonate was de-
livered vaginally without immediate post-delivery respiratory distress. Examination revealed microcephaly, absent
fontanelles, fused cranial sutures and bilateral microphthalmia. Breathing was spontaneous, with no immediate signs
of respiratory distress. An additional diagnosis of alobar holoprosencephaly was made after a head computed tomog-
raphy (CT) scan was done. Management included the initial stabilisation phase of supplemental oxygen and an oro-
gastric tube for feeding. The baby did not require both tracheostomy and gastrostomy tubes, as she was not in severe

respiratory distress requiring a tracheostomy tube nor having difficulties feeding with the orogastric tube.
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INTRODUCTION

Congenital arhinia is the partial or complete absence of
the external nose, nasal cavity, and olfactory apparatus at
birth, which can occur alone but is generally associated
with other midline defects. Arhinia is presumed to result
from a specific defect in the nasal placodes or surround-
ing neural crest-derived tissues during embryonic devel-
opment.! It is variably associated with absent paranasal
sinuses, hypertelorism, microphthalmia, colobomas, na-
solacrimal duct abnormalities, midface hypoplasia, high-
arched palate, absent olfactory bulbs and defects of the
reproductive axis in males.? Arhinia is evident at birth.
Since neonates are obligate nasal breathers, respiratory
distress from severe upper airway obstruction is usually
noted, though not always; prompt airway management of
these babies is key to their survival.

It is a rare condition first seen in 1931, with few cases
documented in the literature. The pathogenesis is not well
understood due to the scarcity of cases; however, there is
an association with other craniofacial malformations.?
DNA sequencing of 40 people with arhinia showed 84
per cent had a missense mutation in the SMCHD1 gene.?
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Holoprosencephaly is a developmental disorder of the
brain resulting from the defective formation of the pros-
encephalon and inadequate induction of forebrain struc-
tures. The abnormality, which represents a spectrum of
severity, is classified into alobar, semi-lobar, and lobar,
depending on the cleavage abnormality. Some cases of
holoprosencephaly are characterised by various midline
craniofacial malformations.*

We describe a rare case of congenital arhinia with alobar
holoprosencephaly in a 9-month-old child (Figure 1) af-
ter obtaining consent from both parents.

CASE REPORT

A 39-year-old para 8, cocoa farmer with no underlying
chronic illness had her regular antenatal clinic visits at a
primary care facility after a planned pregnancy. She had
an uneventful pregnancy, attending all scheduled antena-
tal visits. She underwent routine antenatal tests, including
first and third-trimester HIV antibody tests and Venereal
Disease Research Laboratory blood test for syphilis. The
results of these tests were all negative. She also under-
went two prenatal ultrasound scans but not foetal anom-
aly scans.
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Both results indicated a normal developing singleton
pregnancy. She was not on long-term medications before
and during the pregnancy apart from the routine antenatal
vitamins and irons. She had no documented history of
gestational diabetes mellitus or hypertension and did not
smoke or consume alcohol. Parents are non-consanguin-
eous with no family history of congenital malformations.

Figure 1 Infant with complete arhinia. Note the flat nasal
bridge and complete absence of the external nose.

Labour lasted less than three hours as the mother deliv-
ered a term female baby vaginally at a secondary
healthcare facility. The baby cried at birth with suction-
ing of the mouth, but no active resuscitation was required
since she was in a good condition. She weighed 3.0kg and
had Apgar scores of 8 and 9 at 1 and 5 minutes, respec-
tively. There was no noticeable birth injury; however, the
attending midwife noted the obvious facial deformity and
immediately contacted the Komfo Anokye Teaching
Hospital (KATH), a tertiary hospital, for onward transfer
and further management. The baby was transported in an
ambulance with supplemental oxygen delivered via a
non-rebreather mask and oxygen saturation within nor-
mal limits throughout the transfer period. She was re-
ceived at KATH and immediately transferred to the neo-
natal intensive care unit (NICU).

At the NICU, breathing was spontaneous with a respira-
tory rate of 52 cycles per minute, heart rate of 170 beats
per minute, a random blood sugar of 9.4mmol/L, a tem-
perature of 37.2:C and oxygen saturation of 98% on room
air. After an hour, an oropharyngeal airway was inserted,
and oxygen delivery mode with the non-rebreather mask
was maintained as her oxygen saturation dropped from
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98% to 85%. An orogastric feeding tube was subse-
quently passed to prevent aspiration during feeding. Fur-
ther examination revealed microcephaly (head circum-
ference of 26cm), absent fontanels, fused sutures and bi-
lateral microphthalmia. She, however, had no cleft lip or
palate, abdominal wall defects, spinal deformities or am-
biguous genitalia.

A multidisciplinary team comprising the ENT surgeons,
the paediatric pulmonologist, the paediatric surgeons, the
paediatric neurologist, and the maxillofacial surgeons
was set up to facilitate care. Input from the team members
was expected to include possible tracheostomy insertion
to aid in maintaining the airway, gastrostomy tube inser-
tion to prevent aspiration and facilitate feeding and facial
reconstructive surgery.

The team planned to insert a gastrostomy tube for feeding
if difficulty in coordinating feeding arose. A tracheost-
omy tube was not inserted because the baby could breathe
and sustain good oxygen saturation with or without feed-
ing. As the baby had microcephaly and arhinia, the team
performed a CT scan to delineate structures in the brain
and upper airway (Figure 2).

Figure 2 Head CT scan showing posteriorly situated mal-
developed mono-ventricle communicating with a dorsal
cyst, absent falx, inter-hemispheric fissure and corpus
callosum and fusion of the thalami.
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The CT scan showed a posteriorly situated, mal-devel-
oped monoventricle (communicating with a dorsal cyst)
with absent falx, inter-hemispheric fissure and corpus
callosum. Also noted was a fusion of the Thalami. The
structures in the posterior fossae, however, appeared nor-
mal. There was also a reduction in the inter-ocular dis-
tance consistent with hypotelorism. Other structures ap-
peared normal, thus, suggestive of alobar holoprosen-
cephaly.

A 3D CT scan of the head and upper airway confirmed
the above findings. They showed a complete absence of
the nasal bone and the internal nasal structures with com-
plete stenosis of the nasal canals, as shown in Figure 3
below.

Figure 3 A 3D Head and upper airway CT scan showing
complete absence of the nasal bone, internal nasal struc-
tures and complete stenosis of the nasal canals.

At 9 months old, a child has a significant developmental
delay, though not surprising. At her age, she only has
good head control, a palmer grasp, turns her head too
loud sounds and smiles back. She is currently being seen
by a rehabilitation medicine specialist and a paediatric
neurologist. She has been weaned off the intranasal oxy-
gen and sustains good oxygen saturations, though she
still has a mild sternal recession and tracheal tugging. She
is also tolerating feeds by mouth very well with no diffi-
culty. This mode of feeding will be continued till the
medical team decides whether a gastrostomy tube be in-
serted or otherwise. The baby is scheduled to undergo ex-
ploratory surgery to observe the nasal structures directly.
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DISCUSSION

The case of a 9-month-old baby born with a very rare
condition of complete congenital arhinia is described
above. She was born with no immediate respiratory dis-
tress at birth (which subsequently developed). She had an
initial difficulty feeding by mouth, hence was feeding via
an orogastric tube. She, however, has alobar holoprosen-
cephaly in addition to the arhinia, necessitating possible
reconstructive facial surgery and multidisciplinary devel-
opmental care. Arhinia is a rare and potentially life-
threatening condition which is easy to recognise at birth
but might be difficult to manage in terms of preventing
complications such as aspiration.

Though congenital arhinia is associated with some ge-
netic predisposition, as mentioned above, the anomaly
occurs due to some failed processes during the develop-
ment of the nose.* Most reported cases of congenital
arhinia were diagnosed only after delivery, as in our pa-
tient, except for five reported cases of isolated arhinia
which were detected during the antenatal scan. All the
cases were detected in the second trimester, ranging from
23 to 29 weeks.®

Prenatal diagnosis of arhinia is important for parents and
clinicians to plan the delivery and care afterwards. How-
ever, the chances of detecting arhinia during an antenatal
scan would largely depend on the skills of ultrasonog-
raphers as well as the quality of sonography machines
used. It is, therefore, not surprising that this case was
completely missed till after delivery, especially in a
country where formal foetal anomaly scans are still a rar-

ity.

The main issues associated with congenital arhinia are
severe airway obstruction, respiratory distress and inabil-
ity to feed, though most cases have a normal life.6 An
oropharyngeal airway, surgically created nasal airway or
a tracheostomy tube is an important part of early manage-
ment. The feeding problems can also be addressed if the
airway is secured by any of the measures above or by
placing an orogastric tube or a gastrostomy tube.” The
management of our patient so far has been based on clin-
ical problems developed. The baby currently has mild
respiratory distress (mild sternal recessions and tracheal
tugging), though saturating well off supplemental oxy-
gen, has a significant developmental delay (motor and
speech) but has no feeding difficulties by mouth.

Surgical reconstruction of arhinia is very complex and
should be performed only by a multidisciplinary team of
otorhinolaryngologists, plastic surgeons, and prostho-
dontists. The arhinia reconstruction process mainly con-
sists of 2 parts: reconstruction of the nasal cavity® and re-
construction of the external nose.
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This is also achieved with the placement of skin expand-
ers on the forehead, an external nose can then be created
with the use of the expanded forehead flap with local
peri-nasal flaps and costochondral grafts.® Surgical re-
construction of the external nose and inner cavities
should consider factors such as the characteristics of na-
sal growth and psychological impact on the child. Recon-
struction can be delayed at least until the preschool years,
when facial development is nearly completed.?

The embryological development of the nose occurs be-
tween the third and tenth week of life.!! Pathogenesis of
arhinia is still not clearly understood. Few postulations of
how arhinia may develop include: Failure of medial and
lateral nasal processes to grow, premature fusion of the
nasal medial processes or lack of resorption of the nasal
epithelial plugs.’? In the 6™ week, the maxillary and
frontal process fuses to form the rudimentary palatal
shelves. Cells within the nasal pits continue to migrate
posteriorly to form the primitive nasal cavities, separated
from the buccal cavity by the rudimentary palatal
shelves. Merging of the said processes occurs in week 7
and week 8; however, in cases of congenital arhinia, the
lateral processes and maxillary processes fail to fuse,
which results in the anomaly.*

Deformity gene factors and problems from the mother are
still unknown. A case reported by Ruprecht et al.'4,
showed that 2 sisters were born into a healthy family and
suffered from arhinia at the same time. However, in our
case, this is the first of its kind in the nuclear and ex-
tended family, though genetic studies have not been
done.

Other malformations associated with arhinia include cra-
niofacial anomalies such as the absence of paranasal si-
nuses, hypo- and hypertelorism, microphthalmia, anoph-
thalmia, and colobomata.* These malformations often
turn to determine the immediate and long-term prognosis
of the patient. The combination of complete arhinia, bi-
lateral microphthalmia, hypotelorism and alobar holo-
prosencephaly in our patient complicates her manage-
ment. In addition to the facial reconstructive surgery cos-
metically required in this patient, there is the need to
monitor and manage both psychosocial and motor skills
as this child grows.

CONCLUSION

Congenital arhinia is still a rare condition with few re-
ported cases. Our case is unique because of its association
with alobar holoprosencephaly, an association that is not
common.
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