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Background 

Haddad syndrome is a rare genetic 
disorder characterised by the 

combination of congenital central 
hypoventilation syndrome (CCHS) and 
Hirschsprung’s disease. It is seen in 
approximately 1 in 1,000,000 children and 
it is associated mostly with genetic 
mutation on chromosome 4p13; 
specifically, a heterozygous mutation in the 
PHOX2B gene, with other genes being 
associated, such as ASCL1 and RET.1 The 
PHOX2B gene encodes a transcription 
factor responsible for the regulation of 
genes involved in the development of 
neural crest cells. A mutation in PHOX2B 
has been detected in 92-100% of cases of 
CCHS and is associated with 
Hirschsprung’s disease.2  

CCHS was previously known as 
Ondine’s curse, a name rooted in Nordic 
mythology – the legend of a water nymph 
who cursed a man leaving him unable  
to breathe spontaneously. Described by 
Robert Mellins in 1970,2,3 CCHS was 
thought to be an idiopathic condition, but 
later studies showed its genetic aetiology.1 
Concomitant presentation of CCHS with 
tumours derived from the neural crest and 
Hirschsprung’s disease was first described 
by Gabriel Haddad in 1978, hence  
Haddad syndrome.4 

Facial palsy is uncommon but can lead 
to significant problems in the newborn; the 
most frequent aetiology is trauma. Other, 
less common causes are linked to genetic 
or pathogenic factors. This condition could 
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1. Haddad syndrome is a rare condition 

comprising CCHS associated with 
Hirschsprung’s disease.  

2. The patient discussed here presented 
with most of the clinical features of 
Haddad syndrome plus a novel 
manifestation – facial paralysis. 

be classified as unilateral or bilateral, and 
in some cases, it can occur along with 
other symptoms, which together make up 
a syndrome.5 

In this article, we report the case of a 
newborn male who was referred to Clínica 
FOSCAL in Floridablanca, Santander, 
Colombia, with a subacute onset of 
irregular respiratory pattern that required 
mechanical ventilation, left facial paralysis 
and seizures that started a few days after 
delivery. The absence of intrinsic ganglion 
cells was later confirmed in our institution 
by anatomopathological studies. We 
describe the complex multidisciplinary 
approach that led to the diagnosis of  
his condition. 

The case report 
A male neonate of 37 weeks’ gestation  
was born in a health centre at Valledupar, 
Colombia, He was delivered via a 
scheduled caesarean section due to mater-
nal history of antiphospholipid syndrome.  
He was classified as appropriate for 
gestational age weighing 2,800g. He had 
Apgar scores of 6 and 8 at one and five 
minutes, respectively. His parents were 
unrelated with a history of three previous 
miscarriages and one healthy son. 

The review of the previous institution’s 
medical history drew attention to a 
congenital central facial paralysis on the 
left side, associated with lagophthalmos 
and hypotonic extremities. The caesarean 
section report narrated a procedure 
without complication and a good 
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technique; there was not any type of 
trauma to explain the facial palsy. At one 
hour of age, the medical staff noticed an 
irregular breathing pattern: slow and 
shallow breathing when awake but 
prolonged respiratory pauses when asleep. 
This progressed to development of central 
cyanosis, leading to a respiratory failure 
requiring artificial ventilation with an 
endotracheal intubation.  Three days later, 
a tracheostomy was performed. The 
newborn infant was not able to breastfeed 
due to the mechanical ventilation; 
continuous orogastric gavage was given. 
The medical history reported four episodes 
of generalised tonic-clonic seizures that 
were treated with phenobarbital, and a 
suspicion of a thromboembolic event due 
to the history of the antiphospholipid 
syndrome in the mother. A computed 
tomographic scan (CT) was reported as 
‘unclear findings of bilateral thrombosis of 
the transverse sinuses’.  On the eighth day, 
the institution reported that there were 
signs of infection in the tracheostomy area, 
a developing fever and toxic appearance; 
they suspected possible sepsis and started 
empirical antibiotic therapy with 
vancomycin plus gentamicin but did not 
obtain adequate clinical response.   

The facial paralysis persisted and the 
patient was referred to Clínica FOSCAL  
on his 15th day of life. Here, magnetic 
resonance imaging (MRI) appeared 
completely normal, ruling out previous 
ischaemia or sinus thrombosis suspicion. 
Other tests for blood group incompatibility 
and coagulopathy were negative. With 
regards to the sepsis, a series of blood 
cultures were performed and were positive 
for Klebsiella pneumoniae. Piperacillin with 
tazobactam was initiated. Venous blood 
gases reported: pH = 7.35; PaO2 = 
41.2mmHg; PaCO2 = 57.9mmHg; HCO3 = 
31.2mmol/L; base excess = 4.9mmol/L.  

On the child’s 20th day of life, he 
developed abdominal distension. He was 
still receiving feeds by continuous 
orogastric gavage but no stool had been 
passed since day 15. On day 21, a barium 
enema X-ray was ordered to look for 
paralytic ileus, volvulus or intestinal atresia 
(FIGURE 1). The X-ray  showed no positive 
findings but the patient persisted with no 
intestinal activity. The paediatric surgeon 
ordered a small intestine biopsy with a 
local resection of distal intestine (ileum, 
ileocecal valve, and 5cm of right colon)  
for pathology studies (TABLE 1). The 
pathological examination revealed 

 The pediatrician considered that genetic 
investigations should be made (eg karyo-
typing) but there was no availability for 
those tests. Given the clinical features of 
the patient, the medical staff concluded a 
clinical diagnosis of concomitant CCHS 
with aganglionosis (confirmed by 
histopathological studies); the condition 
known as Haddad syndrome.  

After a period of established medical 
management and several unsuccessful 
attempts to extubate the patient, an 
interdisciplinary meeting between the 
ethics committee and treating physicians 
proposed that the therapeutic approach 
should be limited. The parents were 
consulted at all stages of the clinical 
process and they agreed that limiting 

aganglionosis – an absence of ganglion 
cells. The paediatric surgeon wanted to 
perform an active search for a viable 
intestinal section to perform an anasto-
mosis; however, following this procedure, 
there was still no intestinal activity. The 
aganglionosis affected the entire digestive 
tract. The infant remained with orogastric 
drip-feeding and was ventilator-dependent. 
Mechanical ventilation weaning attempts 
were unsuccessful and the irregular 
breathing pattern persisted. 

Three days later the patient developed 
seizures. The neurology department staff 
performed video telemetry to investigate 
brain activity (TABLE 1), which resulted  
in treatment with levetiracetam to treat 
the epilepsy.  

TABLE 1  Complementary studies.

FIGURE 1  The barium enema X-ray. (A) Adequate passage of contrast material through the 
gastric cavity, permeable pylorus, preserved duodenal mucosa, without extrinsic endoluminal 
lesions, or malrotations at four hours. (B) At six hours the contrast medium is visualised in the 
intestinal jejunal and ileal loops, but not seen to arrive at the ileocaecal valve. (C) At 24 hours, 
persistent contrast medium in the colon and caecum; no abnormal findings. 

Small 
intestine 
biopsy

The small intestine wall is seen to be thick with preservation of all its 
histological layers 

In some areas there is marked slimming mainly in the colon sample at the 
level of the muscular layer  

There are no ganglion cells in Meissner’s submucosal plexus nor the myenteric 
plexus of Auerbach   

12-hour 
video 
telemetry

Generalised epileptic discharges of synchronous onset of slow complex and 
diffuse distribution were found; duration between 1 and 3 seconds. 
Sometimes this activity is later associated with a decreasing electro event of 
variable duration

A

B

C



therapeutic efforts would reduce their son’s 
suffering. The child died one week later at 
approximately 20 weeks of age.  

Discussion 
CCHS is a genetic disorder that usually 
presents in the neonatal period with 
hypoxaemia, hypoventilation, apnoea, and 
cyanosis; all predominantly during non-
REM sleep, leading to the necessity for 
assisted ventilation. This can be explained 
by the pathogenesis of the disorder. 
PHOX2B expression has been shown to be 
part of the hypercapnia-sensitive neurons 
of the retrotrapezoid nucleus; a group of 
neurons located on the ventral medulla 
that act as a central chemoreceptor that 
regulates alveolar ventilation.6   

Hirschsprung’s disease is a known gut 
motility disorder characterised by lack of 
ganglion cells. A major feature of this 
disease is that the length of the affected 
segment is variable. In our case, the clinical 
presentation was a full-length compromise 
of the intestinal tract.7 

Both CCHS and Hirschsprung’s disease 
are linked with a group of diverse disorders 
called neurocristopathies, which result 
from defective growth, differentiation and 
migration of neural crest cells. 
Neurocristopathies can be classified into 
dysgenetic malformations or neoplastic 
syndromes,8 and this is reflected in the 
large spectrum of problems presenting in 
Haddad syndrome (eg ophthalmic 
abnormalities, swallowing difficulties, 
abnormal brainstem auditory-evoked 
responses, neuroblastoma, facial 

dysmorphism, hypotonia and fits).9 
Current guidelines for the diagnosis of 

CCHS recommend genetic studies of 
PHOX2B in patients with Hirschsprung’s 
disease and hypoventilation;10 however, due 
to lack of diagnostic resources, molecular 
diagnosis could not be performed in our 
case. CCHS was suspected given the 
presentation of the neonate with hypoven-
tilation and apnoea that were predominant 
during sleeping periods and associated 
with central cyanosis with hypercapnia 
requiring mechanical ventilation. Many of 
the clinical features present in our patient 
(eg ophthalmologic abnormalities, 
hypotonia and generalised tonic-clonic 
seizures) have been reported in previous 
reports of the disease, nonetheless central 
facial palsy has never been described as a 
clinical manifestation of Haddad 
syndrome, making this case unique.11  

Conclusion 
CCHS associated with Hirschsprung’s 
disease is a rare entity, which should be 
considered as a differential diagnosis in all 
newborns or infants who present with 
respiratory distress and later have difficulty 
weaning from mechanical ventilation. Our 
patient presented most of the clinical 
manifestations of Haddad syndrome plus a 
novel manifestation; facial paralysis, which 
warrants further study in the context of 
this syndrome.  

Parental consent  
The authors received consent to publish 
this report from the patient’s parent. 
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If you have visited north Wales you may describe it as beautiful,

mountainous or possibly having lots of sheep. If you have ever

driven in north Wales then your choice of words might be slightly

less complimentary: “awful, narrow roads, takes ages to get

anywhere, not those mountains again!” This is the territory in

which the North Wales Cymru-inter-Hospital Acute Neonatal

Transport Service (CHANTS) operates.   

We are a team of consultant neonatologists, nurses and

advanced neonatal nurse practitioners (ANNPs) based at Glan

Clwyd Hospital that carry out the majority of neonatal transfers

around, into and out of north Wales (with some exceptions

carried out by the Cheshire and Mersey Neonatal Transport

Team). Because of the terrain, the team is very familiar with long

transfer times.  

North Wales is a tourist area and we are often faced with the

consequences of holidaying pregnant women who are admitted

to hospital to deliver their baby during their stay. When the baby is

well enough to travel, a transfer closer to home is necessary.

Likewise, as is well known in the neonatal community, in utero

transfer distances to obtain a neonatal cot space are increasing and

the situation in Wales is no different to the rest of the UK.

A new arrangement to offer neonatal air transfers 

Wales is serviced by four charity-funded air ambulances and the

majority of the medical staff is provided by the Emergency

Medical Retrieval and Transfer Service (EMRTS Cymru). The

highly trained EMRTS teams comprise doctors and critical care

practitioners (CCPs) who respond to emergency calls and deliver

excellent pre-hospital care.

CHANTS North and South were approached in the spring of

2016 to discuss working towards a memorandum of under-

standing (MOU) between the CHANTS teams, Wales Air

Ambulance Charity (WAA, a charity funded by the people of

Neonatal air ambulance

takes off in Wales 

focus

Wales) and EMRTS Cymru, to offer neonatal air transfers in Wales

using a state-of-the-art transport incubator that was built to fit the

air ambulance. 

The £70,000 bespoke incubator was designed and built by

International Biomedical in Switzerland, a company specialising in

developing innovative products for neonatal and paediatric care.

The incubator is fitted to a sled base in the helicopter; within the

incubator the baby is safely secured in an infant harness tested to

aviation emergency landing conditions.1

The MOU and accompanying standard operating procedures

(SOPs) define the circumstances where air support may be made

available to teams who are usually road based. An example of

where transfer by air might be more appropriate is where a baby

and accompanying team have a journey in excess of two hours.

Although the WAA equipment includes a ventilator with a

neonatal mode, the initial SOPs were for high- and low-

dependency transfers, rather than intensive care.  

Training for the role

Training of neonatal medical and nursing staff from North Wales

CHANTS took place in early August 2016. This included orien-

tation to the transport incubator, ventilator and harness for the

infant. The role of the CCPs on neonatal transfers includes in-

depth familiarity with the equipment carried and support with

this for the neonatal staff. By far the most exciting part of the

training was the short test flights to familiarise with the cabin

size, noise and challenges of delivering care in the air, as well as

an understanding of safety and etiquette during air transfers to

ensure the pilot is not disturbed during critical phases of 

the flight.

The first neonatal transfer 

Shortly before this training took place, an in utero transport

request was received from a unit in south Wales for capacity

reasons. The road transfer was accepted and soon after arrival at

Glan Clwyd Hospital, baby Noah was born at 27 weeks’ gestation.

Following a period of intensive care, Noah was deemed fit for

transfer to his local unit, a journey by road of over three hours

each way. Discussion took place among the clinical teams, Noah’s

parents and WAA and the first neonatal transfer using the

Children’s Wales Air Ambulance (the specialist division of the

WAA) was planned.  

On the day of the transfer the CCP and pilot flew from south

Wales with the transport equipment. The time taken to switch

Noah to continuous positive airway pressure (CPAP) using the

WAA equipment took longer than anticipated because of issues

with the ventilator circuit – although this was a good example of

expert advice offered to the CCP from an EMRTS consultant who

provided cover for clinical and logistical issues relating to

transport.

By limiting transfers to non-intensive care cases (at present), the

Rhian Smith, Advanced Neonatal Nurse Practitioner, Glan Clwyd Hospital, Wales

Preparing for take off: ANNP Rhian Smith (right) and consultant

neonatologist Tarek El-Aalem.
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The neonatal unit (NNU) at University Hospital Coventry has
been marking World Prematurity Day for the past three years

but, in November 2016, the team celebrated the big day like no
other. Clinical Sister Jo Bradshaw came up with the idea of asking
former patients, sometimes called graduates, to have their pictures
taken while holding a black and white photograph of themselves
when they were a baby on the unit. The oldest graduate
photographed was 30-year-old Daniel and the youngest was
six-month-old Annabelle.      

The 17 portraits were hung on the walls in the corridor outside
the NNU and were unveiled by the University Hospitals Coventry
and Warwickshire (UHCW) NHS Trust’s Chief Executive Officer,
Professor Andy Hardy, and former neonatal patient 10-year-old
Noah at a special ceremony attended by parents and staff. 

Jo says: “The idea came from thinking about what it’s like for
parents; to look at the entire journey. I think this starts in the
corridor, where many parents walk from the entrance of the
hospital to visit their baby. I want to give them hope even before
they set foot in the unit and show them what is possible.”

Supporting families
This project is typical of the unit’s approach to involving and
supporting families in their baby’s neonatal journey. The benefits
of involving the family are recognised in:

World Prematurity Day:
supporting families at
Coventry NNU

focus

■ shorter lengths of stay
■ a reduction in stress levels
■ fewer readmissions following discharge
■ enhanced breastfeeding rates
■ improved parenting confidence and bonding 
■ raised staff satisfaction. 

“We try to think what it must be like to be in a parent’s shoes
every step of their journey,” explains Jo. “We teach parents to tube
feed their baby and encourage kangaroo care. Our visiting times
have been audited and changed to try and make life a little easier
for the families and we allow parents to stay in the unit during
doctor and nursing handovers.”

The experience of patients and staff is enhanced at University
Hospital with three parent volunteers, one of whom is a Bliss
volunteer. They visit the NNU weekly to listen to parents and
befriend them. This has been running since January 2016 and has
been successful in enhancing the experience of families.   

Monthly coffee mornings provide an opportunity for parents to
meet other families who have been on a similar journey. A closed
Facebook group provides a place where parents can keep in touch
with each other; over 300 users regularly post updates on their
babies, bringing hope and support to other families. The Facebook
page is also used to advertise coffee mornings and other events
that the unit hosts. 

Left: UHCW NHS
Trust’s Chief
Executive Officer
Professor Andy
Hardy and former
neonatal graduate
Noah opening the
photographic
exhibition.

Inset: Ten-year-old
Noah with his
photo.


