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Abstract

e We describe two cases of congenital cranial

dysinnervation disorders (CCDD) who were seen at our
centre. The first patient was a 7-year-old Chinese girl with
no medical illness, who was noted by her parents to have
a habit of tilting her head to one side and " lazy eyes"
since she was a toddler. Best-corrected visual acuity
(BCVA) in both eyes were 6/6 on Snellen chart and her
head was tilted to the right. There was limitation of
abduction in both eyes on horizontal gaze. Enophthalmos
was seen associated with down shooting on attempted
adduction. The second case was a 10-year-old Malay boy
with no medical illness, who was noted by his parents to
have " poor eye movements" since birth. BCVA in both
eyes were 6/6 on Snellen chart with a left face turn and
bilateral ptosis. Eye movements in all gazes were
restricted and force duction test was positive. Both cases
were diagnosed as congenital fibrosis of extraocular
muscle (CFEOM) initially, but the diagnosis of the first
case was later revised as bilateral Duane syndrome.
Although both Duane syndrome and CFEOM are included
under CCDD, both entities have distinct pathology. The
presentation of CCDD is extremely variable. Nonetheless,
the treatment is often limited and surgical outcome is
often unpredictable. Hence, much research is still needed
to be carried out for more in depth understanding of
CCDD, so as to improve the management and outcome of
the disease.
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INTRODUCTION

ongenital cranial dysinnervation disorder (CCDD) is a
C term coined to address a group of non progressive
neurodevelopmental disease involving the brainstem and the
cranial nerves. Patients can have a myriad of presentation,
with abnormalities involving the eyelid, facial and extraocular
motility. The presentation and severity of CCDD varies from
one individual to another and at times the diagnosis could be
confusing to ophthalmologist. Here, we report two cases of

CCDD that were encountered at our centre.

CASE REPORT
Case 1

was noted by her parents to have "lazy eyes" and a habit of

A 7-year-old Chinese girl with no medical illness

tilting head to one side since she was a toddler. Antenatal,
intrapartum and postnatal history were unremarkable. There
was no history of trauma. No one in the family has similar
problem and the child has been doing very well academically
in school. On examination, vision was 6/6 on Snellen chart in
both eyes and her head was tilted to the right. There was
limitation of abduction bilaterally during horizontal gaze.
Enophthalmos was seen associated with down shoot on
attempted adduction ( Figure 1). Fundus examination was
normal bilaterally.

Case 2 A 10-year-old Malay boy with no medical illness was

noted by his parents to have '

' poor eye movement" since
birth. Antenatal, intrapartum and postnatal history were
unremarkable. There was no history of trauma. Family history
was unremarkable with no one in the family having similar
problems. On examination, vision was 6/6 in both eyes.
There was a left face turn and bilateral ptosis (Figure 2). Eye
movements in all gazes were restricted and force duction test
was positive.

DISCUSSION

In CCDD, mutated genes are said to be responsible leading to
the abnormal development of the brainstem and cranial
nerves. So far, neurogenetics studies had identified the
defective genes for the following diseases: Congenital fibrosis
of extraocular muscle ( CFEOM) , isolated and syndromic form
of Duane syndrome and horizontal gaze palsy with progressive
scoliosis ( HGPPS). Others which are also understood by
clinical features and theoretic considerations as CCDD include
Méobius syndrome, Marcus Gunn jaw winking phenomenon, some

form of congenital ptosis and others'''.
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Figure 1 Patient with right head tilt. Her eyes were almost straight in primary position (E) , with retraction of globe on attempted
adduction in both eyes (D,F), limitation of abduction (A,C,D,F), and downshoot on attempted adduction in both eyes( G, I).
She has bilateral Duane syndrome (type 1).

Figure 2 This patient has bilateral ptosis and at primary position, the eyes are fixed below horizontal by about 10 degree (A).
Both eyes remained at the same position on all gazes due to restrictive ophthalmoplegia involving all the muscles (A-E). He has

bilateral congenital fibrosis of extraocular muscle (CFEOM ).

Both cases were diagnosed to have CFEOM initially.
However, the diagnosis of case 1 was later revised as bilateral
Duane syndrome after careful examination, and was further
supported by negative force duction test. Both children did not
have any positive family history and systemically have been
well with no other medical illness. In case 1, on horizontal
gaze, the child has retraction of globe on attempted
adduction, and limitation of abduction in both eyes. Here,
leash phenomenon could be observed clearly, whereby there

was down shooting of the eyes on attempted adduction ( Figure

1G&I).

The basic understanding of Duane syndrome is that there is
failure of innervations of the lateral rectus by the sixth nerve,
with anomalous innervations of the lateral rectus by fibres from
third nerve. Mutated genes reported to be associated with
Duane syndrome are SALI4, HOXA1 and CHN1"'". Some are
associated with systemic defects including Goldenhar
syndrome, Wildervanck syndrome, Okihiro syndrome and

Thalidomide
exposure is also said to induce Duane syndrome'””-. Huber

others, which was absent in our patient.

classification defines Duane syndrome into three groups: type 1

with poor adduction and exotropia; type 2 with poor
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abduction, frequently with primary position esotropia; and
type 3 with poor abduction and adduction, with or without
primary position deviation. About 15% of patients will be
affected bilaterally although frequently involvement of one eye
may be very subtle”'. Our patient has bilateral Duane
syndrome ( type 3 ). She has good vision and eyes are

cosmetically acceptable in primary position, therefore
management was conservative for her at this point in time.

The child in case 2 had bilateral ptosis with gross motility
restriction and positive force duction test, which fits the
description of CFEOM. In this condition, it is said that there
EXR

is replacement of muscles by fibrous tissue They can
present with a wide spectrum of presentation from isolated
fibrosis of single muscle to bilateral involvement of all extra
ocular muscle, as in this patient. Positive force duction test
confirmed the muscles restriction. Mutations in the gene
KIF21A and ARIX are found to be relevant, and it is said that
the fibrous changes are secondary to the primary defective
Three subgroups of CFEOM
have been described according to clinical traits, they are

CFEOMI1, and CFEOM2 and CFEOM3'*'.

in this type of patient is typically difficult and requires release

innervations in the muscles'".
Surgical treatment
of the restricted muscles. The aim of surgery is to align the

but the

unpredictable. Our patient has good vision in primary gaze,

eyes 1In primary position, outcome is often
and his parents are keen for conservative management for
now.

CONCLUSION

The presentation of CCDD is extremely variable, which could
be confusing to ophthalmologist at times. As in above cases,
Duane syndrome sometimes mimic presentation of
CFEOM, however in the former, the force duction test should

be negative. Nonetheless, the treatment for CCDD is often

can

limited and surgical outcome is often unpredictable. Hence,
much research is still needed to be carried out for more in
depth understanding of CCDD, so to improve the management
and outcome of the disease.
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