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Background

Double outlet right ventricle (DORYV) is defined as
a group of rare congenital cardiac anomalies
caused by malformation of the conotruncus,
resulting in disturbance of cardiac outflow. It occurs
in approximately < 1% of all congenital heart
disease (CHD) (1). Symptoms include progressive
cyanosis, murmurs, tachypnoea and failure to
thrive in affected children. If left untreated,
pulmonary hypertension can develop over time,
leading to irreversible shunting and cyanosis
known as Eisenmenger's syndrome (2). Prognosis
depends on the stability of pulmonary and systemic
circulations (3). With improved prognosis rate,
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diagnostic and therapeutic modalities, more
patients with congenital disease, such as CHD, will
present for elective or emergency non-cardiac
surgery (4). Paediatric patients with complex heart
defects necessitating urgent surgery require
thorough oral cavity clearance to prevent focal
infections. In infected tissue with large areas, teeth
extraction is carried out surgically, by making an
incision in the gum and removing damaged tissue.
Hence, general anaesthesia may be needed (5).

Understanding physiology according to the type of
CHD in a patient will help in anaesthetic
management, to predict the effects of anaesthetic
drugs and strategies for maintaining hemodynamic
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stability in surgery (6). Currently, there are no
evidence-based recommendations for anaesthetic
management of patients with CHD undertaking
non-cardiac surgery (7). This article is written to
describe a case of a CHD that underwent non-
cardiac surgery and discuss the challenges of its
anaesthetic management.

Case Presentation

A 9-year-old female patient was referred to the
Department of Oral and Maxillofacial Surgery
related to preparation for heart surgery. Chronic
multiple apical periodontitis was discovered; the
patient was subsequently scheduled for teeth
extraction (Figure 1).

Figure 1. Patient with chronic multiple apical periodontitis

At the age of 4, the patient was first diagnosed with
tetralogy of Fallot (TOF) after presenting with
symptoms of shortness of breath and fatigue, along
with cyanosis of the fingernails that had been
present since birth. Two years later, the patient
developed right-sided hemiplegia, headaches and
decreased consciousness, necessitating a
craniotomy to evacuate an intracranial abscess. In
her eighth year, she underwent cardiac
catheterisation, and a BT-shunt was planned once
her condition improved.

From the history taking, it was known that the
mother had severe preeclampsia, and the patient

was born through a C-section. The patient also has
a history of recurring colds, feeding difficulty, and
slower growth compared to other children. The
patient has a history of taking a beta blocker.

The physical examination revealed normal growth
(height, 128 cm; weight, 42 kg), perioral cyanosis,
tachypnoea (26-38 breaths per minute) with low
oxygen saturation (55-75% on room air), pulse rate
of 130-140 bpm, visible murmurs, and clubbing
fingers on all extremities (Figure 2). VACTERL
evaluation revealed just cardiac abnormalities:
ventricular septal defect (VSD), atrial septal defect
(ASD) and DORYV, other aspects appeared normal.

Figure 2. The physical examination revealed clubbing fingers and low oxygen saturation

Blood tests showed erythrocytosis with a
haemoglobin level of 20.3 mg/dL and a haematocrit
level of 61.3%. Other blood tests showed no

abnormalities. Chest x-ray showed CHD with
enlarged atrium and ventricle, while trans-thoracal
echocardiography (TTE) revealed a VSD, ASD,
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overriding aorta (>50%), severe pulmonary
stenosis (PS), patent ductus arteriosus (PDA),
Computed tomography on the thorax region
showed VSD, ASD, DORYV, infundibular PS, RA
dilatation, PDA, major aortopulmonary collateral
arteries (MAPCA), and McGoon ratio 1.98. Cardiac
catheterisation was performed. Right
ventriculography showed VSD subaortic with a
diameter of 10.93 mm, overriding aorta, with a
diameter of the right pulmonary artery of 13.43mm.
The patient was diagnosed with multiple chronic
apical periodontitis and pulp necrosis (Figure 1).
The patient was scheduled for teeth extraction. The
patient was assessed as physical status ASA 3 due
to cyanotic heart disease with collateral blood
vessels, and a history of brain abscess evacuation.
Premedication in the form of midazolam (2 mg) and
prophylactic antibiotics (cefazolin 2 g) was
administered intravenously. Induction was
performed with intravenous fentanyl (100 ug),
ketamine (60 mg), and atracurium (20 mg).
Anaesthesia was maintained with sevoflurane
(2%).

During the operation, the patient was given
intravenous crystalloid fluid (200 ml), paracetamol
(750 mg), ibuprofen (300 mg), and a continuous
norepinephrine  pump 0,5 mcg/kg/min. The
operation lasted 1.3 hours, with stable respiratory
and hemodynamic parameters (arterial blood
pressure 107/76mmHg; heart rate 112 bpm;
respiratory rate 20 bpm; saturation 78% and FiO2
of 30%). Intraoperative bleeding was estimated at
20 ml. The patient was moved to the ICU for post-
operative monitoring and moved to a low-care unit
after stabilisation. She was discharged 2 days later
with oral antibiotics and analgesics.

Discussion

Dental and oral care are critical for children with
congenital heart disease (CHD) to prevent
infections such as bacterial endocarditis, which
poses a significant risk in these patients (8).
Bacteraemia resulting from dental treatments
involving soft tissue bleeding can lead to the
adherence of bacteria to heart defects, increasing
the likelihood of endocarditis (9). For children with
complex CHD, including Double Outlet Right
Ventricle (DORV), dental procedures must balance
infection prevention with maintaining
hemodynamic stability.

The preoperative assessment of patients with CHD
is vital to ensuring safe surgical outcomes. DORV
is characterised by the outflow of both great
arteries from the right ventricle, leading to parallel
circulation and cyanosis. In patients with DORV,
maintaining a delicate balance between systemic

DORV with 1.9 McGoon ratio, and normal left
ventricular function (ejection fraction, 69.8%).
vascular resistance (SVR) and pulmonary vascular
resistance (PVR) is essential to prevent circulatory
instability (10). This is particularly critical during
procedures  that may  disrupt baseline
hemodynamic parameters. The physiological
classification of CHD provides valuable insights
into the functional implications of defects like
DORV. In this case, the patient's circulation
required maintaining near-equal pulmonary and
systemic blood flow with an oxygen saturation
target of 80-85% (11). An increase in PVR could
worsen hypoxia, while a drop in SVR might
compromise systemic perfusion. Therefore, the
preoperative plan emphasised hemodynamic
stability through comprehensive risk stratification,
consultation with a paediatric cardiologist, and
optimising the patient’s baseline condition.
Patients with DORYV are at a significantly higher risk
for infective endocarditis, especially during
invasive dental procedures (12). The American
Heart  Association = recommends  antibiotic
prophylaxis for high-risk patients undergoing dental
surgeries involving bleeding or manipulation of
gingival tissues. In this case, cefazolin (50 mg/kg
body weight) was administered one hour before the
procedure and repeated at 8 and 16 hours
postoperatively to mitigate infection risk (13). This
regimen was selected based on the patient's
cardiac condition and the nature of the surgical
intervention.

Tooth extraction in a patient with DORV presents
unique challenges due to the need for precise
hemodynamic control during the procedure.
General anaesthesia was chosen to minimise the
stress response and ensure patient comfort, with
specific modifications tailored to the patient’s
pathophysiology. Intravenous induction was
performed using incremental doses of fentanyl and
ketamine. Ketamine was selected for its favourable
hemodynamic profile, as it helps maintain SVR
while avoiding myocardial depression. Fentanyl
provided effective  analgesia, attenuating
nociceptive responses and minimising sympathetic
activation. Deep anaesthesia and acidosis, which
can disrupt the balance between SVR and PVR,
were carefully avoided. Sevoflurane was utilised for
anaesthesia maintenance due to its relatively
minimal impact on myocardial contractility and
SVR. The volatile anaesthetic was titrated to
maintain hemodynamic stability and avoid rapid
changes in systemic vascular dynamics. Non-
depolarising muscle relaxants, such as atracurium,
were administered to provide neuromuscular
blockade without adverse hemodynamic effects
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(14).

Hydration was ensured through preoperative IV
fluid administration to prevent hypovolemia and
reduce the risk of polycythaemia-related
complications. During the procedure, systemic
volume was maintained judiciously to support
cardiac preload. Continuous IV vasoconstrictors,
such as phenylephrine, were prepared for
administration if required to address drops in SVR.
The anaesthesia team closely monitored blood
pressure, oxygen saturation, and end-tidal CO2 to
detect and respond promptly to hemodynamic
changes. After surgery, the patient was monitored
in a high-care unit until they returned to their
preoperative  baseline.  Postoperative care
emphasised preventing infection, maintaining
hemodynamic stability, and ensuring adequate
analgesia

Conclusions

Classifying CHD using a physiological approach is
essential for planning anaesthesia management in
patients with complex conditions like DORV.
Understanding the underlying pathophysiology,
including the balance of systemic and pulmonary
vascular resistance, is crucial for intraoperative
anaesthesia strategies and maintaining
hemodynamic stability. The multidisciplinary
approach and customised anaesthetic plan
successfully ensured patient safety during a dental
procedure, highlighting the importance of
individualised care for CHD patients undergoing
non-cardiac surgeries.
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