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Abstract

Case Report

IntroductIon

Crouzon’s syndrome (CS) is a rare autosomal dominant 
disorder which presents with marked craniofacial 
abnormalities from birth.[1] Such patients may present to 
the hospital for reconstructive surgery of the craniofacial 
bones or for surgical procedures for unrelated issues.[2] A 
child with CS presenting with a co-existing congenital heart 
disease poses a double challenge for the anaesthetist. These 
may include management of difficult airway, hypothermia, 
difficult extubation, blood loss if the surgery is extensive 
and anaesthetic concerns related to the management of an 
acyanotic heart disease.[3,4] Here, we report a case of a child 
with CS who had a ventricular septal defect and was posted 
for a ventriculoperitoneal shunt surgery.

case report

A 1 year and 7-month-old female child (7 kg) presented to the 
paediatrics department in our hospital with the complaint of 
progressively increasing size of the head since birth. She was 
evaluated by the attending paediatrician and a diagnosis of 
CS was made based on the clinical features. These included 
enlarged and abnormally shaped head (craniosynostosis), 

hyperteleorism, proptosis and prognathism [Figure 1]. The 
child was posted for a ventriculoperitoneal shunt surgery.

The child was born of a full-term caesarean section and was 
the third in order. Her birth weight was 1 kg with delayed 
crying. She was intubated and put on ventilator support. 
There was no history of cyanotic or apnea spells. History of 
poor weight gain was present. Patient had frequent episodes 
of cough and cold but was never hospitalized. The child had 
delayed milestones and incomplete immunization. There was 
a history of consanguineous marriage between the parents, and 
the previous two children had expired in the neonatal period.

The preoperative vitals were heart rate (HR) 150 per minute, 
blood pressure (BP) was 90/60 mmHg and room air saturation 
(SpO2) was 92%. Systemic examination detected no 
obvious abnormalities. Blood investigations done revealed a 
haemoglobin of 10.41 g/dl, total leucocyte count of 4,400 cells 
per cubic mm. All other investigations were within normal 
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limits. A chest X-ray revealed cardiomegaly [Figure 2]. 
The two-dimensional echocardiogram was reported as 
acyanotic congenital heart disease with a large non-restrictive 
12 mm ventricular septal defect with left-to-right shunt, 
dilated main pulmonary artery with normal bi-ventricular 
function and an ejection fraction of 70%. A non-contrast 
computed tomography (CT) scan of the brain revealed a 
large obstructive hydrocephalus with dilated lateral and third 
ventricles [Figure 3].

The parents were explained the prognosis of the surgery and 
due risk consent was taken. Pre-operatively antibiotics regimen 
included intravenous (iv) injection cefotaxime 100 mg/kg 
in three divided doses and iv injection amikacin 15 mg/kg 
thrice a day. Difficult airway was kept ready. Monitors were 
attached and baseline vitals noted. SpO2 was 92%. The child 
was induced with sevoflurane (starting from 8% and gradually 
decreased to 2%) and 100% oxygen. Intravenous access was 
established with a 24-G cannula. Fentanyl was given at a dose 
of 2 µg/kg. To facilitate smooth induction, lidocaine 1 mg/kg 
was given. Atracurium was used as a muscle relaxant and 
was given at a dose of 0.5 mg/kg body weight. After ensuring 
adequate ventilation and depth of anaesthesia, the child was 
intubated with a size 4 uncuffed endotracheal tube, and as there 
was an audible leak it was subsequently changed to 4.5 size 
uncuffed endotracheal tube. After ensuring adequate bilateral 
air entry, the tube was fixed and the child was connected to the 
ventilator. She was maintained on oxygen-air mixture (50:50), 
sevoflurane (1–3%), atracurium and intermittent positive 
pressure ventilation. Intra-operative period was uneventful. 
Iv injection paracetamol 20 mg/kg was given and fluid 
administration was done calculatedly. The child was kept warm 
throughout surgery.The surgery lasted an hour and the child was 
reversed and extubated after ensuring that she was fully awake. 
She was shifted to the intensive care unit (ICU) for observation 
and further management. She was shifted to the ward the next 
day and was discharged from the hospital after 3 days.

dIscussIon

Described by a French neurosurgeon Octave Crouzon in 1912, 
is characterised by craniofacial dysostosis, which includes a 
triad of skull deformities, facial anomalies and exophthalmos.[1,5] 
Other clinical features include hypertelorism, exophthalmos, 
strabismus, beaked nose, short upper lip, hypoplastic maxilla, 
and relative mandibular prognathism. Unlike some other forms 
of autosomal dominant craniosynostosis, no digital abnormalities 
are present. If such a child has a co-existing cardiac anomaly, 
the anaesthetic management becomes even more challenging. 
Among the congenital heart disease lesions, ventricular septal 
defects are the most common.[4] Moderate-to-large ventricular 
septal defects can cause delayed growth and development, 
decreased exercise tolerance, pulmonary infections and congestive 
heart failure during infancy.[6] Anaesthetic management in shunt 
lesions includes preventing hypoxia, hypercapnia, acidosis, 
hyperventilation, maintaining systemic vascular resistance, 
preventing increase in pulmonary vascular resistance, preventing 
air bubbles in the iv tubing, avoiding dehydration and ensuring 
an endocarditis prophylaxis before taking up the patient for 
surgery. This patient had received her regular dose of antibiotics 
before surgery. Infective endocarditis prophylaxis was not given 
to this child in accordance with the latest guidelines for infective 
endocarditis prophylaxis.[7] The most challenging aspect in a case 
of CS is airway management during any surgery performed under 
general anesthesia.[8] However, fortunately we did not encounter 
any problem during intubation and extubation. Due care was 
taken to maintain the haemodynamic stability intraoperatively 
and prevent all risk factors which could lead to worsening of the 
shunt. We chose an inhalational method of induction as it has 
been documented in cases of large ventricular septal defects.[7] For 
analgesia, we chose the intravenous route and not the rectal mode 
as the child had an imperforate anus. The child was extubated 
successfully and had an uneventful postoperative course.

conclusIon

A careful preoperative assessment, optimising the child for 
surgery, counselling the parents, taking a due risk consent 

Figure 1: Child with craniosynostosis, hyperteleorism, proptosis and 
prognathism.

Figure 2: Chest X‑ray of the patient showing cardiomegaly
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and a proper perioperative management is the basis for a 
good anaesthetic management of CS, thereby ensuring early 
recovery of the child and decreasing postoperative morbidity 
and mortality.

Declaration of patient consent
The authors certify that they have obtained all appropriate 
patient consent forms. In the form the patient(s) has/have 

given his/her/their consent for his/her/their images and other 
clinical information to be reported in the journal. The patients 
understand that their names and initials will not be published 
and due efforts will be made to conceal their identity, but 
anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

references
1. Padmanabhan V, Hegde AM, Rai K. Crouzon’s syndrome: A review of 

literature and case report. Contemp Clin Dent 2011;2:211-4.
2. Bajwa SJ, Gupta SK, Kaur J, Singh A, Parmar SS. Anaesthetic 

management of a patient with Crouzon syndrome. South Afr J Anaesth 
Analg 2012;18:270-8.

3. Mariappan R, Daniel J. Perioperative Management of a child 
with Crouzon Syndrome with bilateral partial nasal obstruction. 
J Neuroanaesthesia Crit Care 2015;2:143-4.

4. Hughes C, Thomas K, Johnson D, Das S. Anesthesia for surgery related 
to craniosynostosis: A review. Part 2. Paediatr Anaesth 2013;23:22-7.

5. Horbelt CV. Physical and oral characteristics of Crouzon syndrome, 
Apert syndrome, and Pierre Robin sequence. Gen Dent 2008;56:132-4.

6. Kaye AD, Stout TB, Padnos IW, Schwartz BG, Baluch AR, Fox CJ, et al. 
Left-To-Right Cardiac Shunt: Perioperative Anesthetic Considerations. 
Middle East J Anaesthesiol 2012;21:793-806.

7. Nishimura RA, Otto CM, Bonow RO, Carabello BA, Erwin JP 3rd, 
Guyton RA, et al. 2014 AHA/ACC Guideline for the Management of 
Patients With Valvular Heart Disease: Executive summary: A report of 
the American College of Cardiology/American Heart Association Task 
Force on Practice Guidelines. Circulation 2014;129:2440-92.

8. Kumar A, Goel N, Sinha C, Singh A. Anesthetic implications in a child 
with Crouzon’s syndrome. Anesth Essays Res 2017;11:246-7.

Figure 3: Preoperative CT scan of the patient showing ventriculomegaly
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