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Approximately, 30-40% of patients with CAT have the 
deletion of 22q11 in their chromosomes. This deficiency 
has been associated with some of disorders, such as 
Shprintzen, DiGeorge syndromes, and velocardiofacial 
defects.[9] The majority patients with CAT and 22q11 
deletion have other anomalies such as hypoplasia or 
aplasia of the thymus or parathyroid glands and immune 
deficits (T-cell deficiency), calcium metabolism disorder 
(hypocalcemia), palatal defects, learning and speech 
disorder, craniofacial anomalies, and neuropsychological 
abnormalities.[10,11] Up to 70% of patients with deletion 
of 22q11 have immune-deficient.[11] Environmental 
factors associated with CAT abnormalities include, 
viral respiratory infection, exposure to alcohol in first 
trimester of pregnancy and professional contact to dyes, 
paints, and nutritional insufficiency of vitamins (folate 
deficiency). The two classification systems applied to 
explain the anatomy of CAT. Those are of Van Praagh 
(1965) and Collett and Edwards (1949).[10,12] About 80% 
of these patients without surgical repair will die in the 
1st year of life.[12] When pulmonary vascular resistance 
(PVR) is high (>8 Wood units) or Eisenmenger ’s 
syndrome presence, surgical treatment in patients 
older than 2 years of age is contraindicated. Anesthesia 

INTRODUCTION

At present truncus arteriosus (TA) has been known 
as common arterial trunk (CAT). It is an uncommon 
congenital cardiac defect presenting in about 1-3% of 
congenital heart disease. CAT occurs due to abnormal 
development of the fetal cardiovascular thought the first 
8 weeks of prenatal. This anomaly presents at birth.[1] 
CAT definite with a single great artery that begin from 
base of heart and an inter-ventricular septal defect 
(VSD).[2,3] The common arterial supplies the coronary, 
pulmonary arteries, and systemic circulations. These 
patients were undergoing operation with late inclusive 
repair and occasionally undergoing the pulmonary 
arteries banding.[4] Currently, most patients have been 
treated by early corrective repair in early of their life 
particularly in neonatal period.[5] Truncal valve in these 
patients may have, three, four or two cusps and display 
variable grades of insufficiencies. Several trials shown 
that preoperative truncal valve regurgitation was a 
major risk factor for death.[6]

Environmental and genetic factors effects on 
incidence of CAT and other conotruncal anomalies.[7,8] 
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management is varies regarding the patient’s age and 
anatomy at appearance.[13] When, there is congestive heart 
failure (CHF), the patients may necessitate preoperative 
inotrope and vasoactive support, and the anesthesia 
induction should be used with drugs that preserve 
systemic vascular resistance (SVR) and preserve myocardial 
performance.[14]

The aim of this review article is to draw together associated 
recent opinions on the topic of anesthetic management of 
pediatric patients with CAT, including preoperative, intra-
operative and postoperative considerations.

MATERIALS AND METHODS

Our “search strategy” was investigate in the PUBMED, 
MEDLINE, EMBASE databases, and Google scholar for 
every available articles in peer reviewed journals between 
August 1949 and January 2014, for related subjects to CAT 
or TA (TA) in pediatric congenital heart disease patients. We 
assessed case-controls, case series, cohorts and case report 
and clinical trial studies. We focused on the articles totally 
or partially relevant to congenital heart disease, TA or CAT. 
We used the medical subject headings and sub-headings 
anesthesia, congenital heart disease, TA, CAT, pulmonary 
arterial hypertension (PAH) and pediatric cardiac surgery. 
In conclusion, 30 papers were excluded in critical appraisal 
process and 72 of total 102 collected articles were remained 
for review.

Pathophysiology and natural history
Common arterial trunk provides blood supply to the 
coronary, pulmonary arteries and systemic circulation. In 
these patients PVR falls in the early hours of neonatal phase, 
pulmonary circulation excessively increases and results in 
CHF.[15] Rarely, pulmonary arteries may be blocked and 
the blood flow diverted directly to systemic circulation. On 
the contrary, the patients with VSD (that, almost always is 
associated with CAT) the pulmonary circulation in CAT 
occurs both in systemic systolic and diastolic pressure 
and this condition more rises the left-to-right shunt and 
results in development of PAH. “Diastolic runoff” from the 
systemic circulation into the pulmonary circulation within 
diastole may risk coronary supply and myocardial blood 
fellow. This may worsens by the existence of truncal valve 
regurgitation.[14-17]

The valve placed between heart and the arterial trunk knows 
as truncal valve. This valve might be structurally dysplastic 
that resulting in insufficiency or, less frequently, stenotic. 
Regurgitation of truncal valve amplifies both volume load 
of the ventricle (augment biventricular hypertrophy and 
increase oxygen demand) and decrease of diastolic aortic 
pressure (decrease in coronary perfusion) worsens ischemia 

of myocardium.[17,18] On the other hand, The “runoff” of 
blood flow into the pulmonary circuit throughout diastole 
leads to decrease in coronary perfusion and increases 
myocardial ischemia. The endocardium is at maximum 
hazard, and may be involves both ventricles. Tachycardia 
decreases diastolic period and increases myocardium 
oxygen consumption, compromises myocardial blood 
fellow and increasing the risk of myocardial ischemia.[19] 
In addition, insufficient systemic blood flow, particularly 
throughout diastole, may be reduce perfusion in other vital 
organs (brain and intra-abdominal organs). This situation 
may increases incidence of necrotizing enterocolitis in 
infants with CAT.[19,20]

Common arterial trunk without surgical treatment 
frequently leads to early PAH or death from heart failure 
and associated anomalies.[21] Late fatalities typically results 
from slower improvement of severe PAH. Therefore, 
without corrective surgical repair, most CAT patients 
die in the initial years of life.[22] Long-standing survival 
to parenthood is infrequent, while special patients with 
restricted pulmonary arteries live longer since of their 
natural protection from pulmonary vascular disease (PVD). 
When PVR is high (>8 Wood units) or Eisenmenger’s 
syndrome presence, surgical treatment in patients older 
than 2 years of age is contraindicated.[13,22]

Common arterial trunk and pulmonary vascular resistance
Pulmonary vascular resistance is usually elevated during 
neonatal period. Therefore, in patients with CAT lung 
blood flow may be limited adequately to avoid extensive 
ventricular volume overload and cardiac failure, and 
maintained systemic blood flow sufficiently. This conditions 
associated with hemoglobin oxygen saturation (SpO2) of 
85-90%.[14,16,23] Pulmonary blood flow and SpO2 amplifies, 
following PVR reduction, but the increases ventricular 
volume load leads to progress of cardiac failure and 
congestion of lungs. High PVR, and significant PVD, 
reduces ventricle volume load, and also SpO2.[24] In the 
patients with CAT, prognosis typically, depends on 
successful surgical treatment, prior to the start of severe 
PVD.[25] Therefore, treatment of such patients prior to 
surgical operation is significantly depends on distinguish 
whether the pulmonary arterial blood flow is too low, 
suitable, or too high. Thus, the accurate treatment may 
be to reduce, preserve or raise PVR. When surgical repair 
performs in the initial months of life, the typical trouble 
is severe pulmonary arterial blood flow.[26,27] Thus, in this 
condition and in prebypass period, anesthesia maneuvers 
that increases PVR will be useful.[28]

Anatomy and classification
In the CAT congenital anatomical disorders are include 
[Figure 1]:
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1. One artery trunk begins from basal part of heart and two 
ventricles continues to both aortic and pulmonary arteries;

2. A large VSD;
3. PVD (pulmonary hypertension);
4. Total mixing occurs at the level of great arteries;
5. Right-to-left shunting;
6. An anomalous truncal valve.[2,29]

There are two major known classification systems that 
applied to explain CAT Collett/Edwards and Van Praaghs. 
Collett/Edwards classification is used more frequently.[2]

Types 1, 2 and 3 of Collett/Edwards have illustrated by the 
division model of the pulmonary vessels:

Type 1 is include, arterial trunk, short main pulmonary 
arterial trunk and two lateral pulmonary arteries (right 
and left).

Type 2 is include, arterial trunk, two branches of posterior 
pulmonary arteries without main pulmonary artery.

Type 3 is include, arterial trunk, two branches of lateral 
pulmonary arteries.

Finally, Type 4 arterial trunk distinguishes by the lack 
of pulmonary arteries and instead, the aortopulmonary 
collaterals are supplied lungs[29-31] [Figure 2].

Diagnosis
Signs of CAT may be remarkably slight in early neonatal 
life. When function of truncal valve is fine, a murmur may 
not heard. Symptoms and signs may include exhaustion, 
cyanosis, pale and cool skin, sweating, tachypnea, 
respiratory distress, tachycardia, poor feeding, failure to 
thrive, and hepatomegaly.[32] Chest X-ray is an useful test 
that may be shows cardiomegaly, signs of lung congestion 

and anomalous the pulmonary artery trunk shadow. 
Electrocardiogram (ECG) demonstrates irregular cardiac 
rhythms (dysrhythmia), signs of biventricular hypertrophy 
and a trend for deviation of the heart axis to the left.[33] ECG 
is a technique that assesses the anatomy and function of 
the heart and truncal valve.[34] Cardiac catheterization is an 
invasive technique which gives very complete information 
regarding the construction of the heart.[35]

Surgical repair
The perfect surgical technique is frequently suggested to be 
done in the neonatal period, while some centers performing 
surgical repair in age of 2-3 months.[36,37] Early surgery 
indicates due to the fast progress of PAH (pulmonary 
arterial pressures [PAP]). If these patients leaved untreated 
in the 1st year of life, elevated mortality rate is expected. 
In numerous centers early surgical repair associated 
with about 80% and more long-standing survival.[36] The 
palliative surgical repair such as banding of pulmonary 
artery has been used for very few patients who are not 
proper candidates for definite surgical repair.[17] In CAT 
aim of surgical repair is restore of normal physiologic 
circulation. The pulmonary arterial branches is detached 
from the CAT and attached to the right ventricle (RV) by a 
homograft (a valve conduit). The VSD is closed via a patch. 
Truncal valve and the neo-aorta repaired and must care of 
the coronary arteries.[28,37-40]

Anesthetic management
The most favorable preoperative managing of CAT 
depends on anatomy, age and the level of the PVR. These 
patients depending on the state of CHF may be requiring 

Figure 1: Common arterial trunk: (1) Arterial trunk, (2) ventricular septal defect, 
(3) patent foramen ovale, (4) truncal valve Figure 2: Collett/Edwards classification of common arterial trunk
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to preoperative inotropic support. Anesthesiologists in 
preoperative assessment must pay attention to these issues:
• Anesthesiologist must be performs routine preoperative 

evaluation of infant or neonate. What is type of CAT? 
(Attach location of the pulmonary branches attachment 
to arterial trunk)

• Is pulmonary blood flow low, normal or high? (the PVR 
severity)

• How manipulate the PVR in favor of these patients?
• Is there truncal valve insufficient or probably stenotic?
• Is there interrupted aortic arch or anomaly in its 

branches?
• What is the size and position of VSD?
• Are there any other associated abnormalities? 

(cardiovascular and noncardiovascular anomaly).[41]

The facial deformity may be associated with CAT (and 
may possibly influence airway management). Special 
considerations in airway management may be needed 
in pediatric patients undergoing cardiac procedures.[42-45] 
Thymic anomalies (may cause T-lymphocyte dysfunction and 
immunodeficiency), parathyroid disorder (hypocalcemia) 
and Tracheobronchomalacia must be considered.[46] These 
verity of cardiac failure, failure to thrive (FTT), PAH, 
cyanosis and hypoxemia, and cardiac ischemia must be 
evaluated. The child parents should be given reasonable 
information about the anesthetic management, the 
probable period of surgery and related risks, and also 
the plans of analgesia after surgery and intensive care unit 
management.[41,47]

Anesthesia technique
In a CAT patient closed hemodynamic monitoring and 
suitable techniques to regulate PVR, SVR, and cardiac 
function are possibly more essential than the select of a 
special anesthetic drug.[48]

In the patients with CAT, reserve of cardiovascular system is 
limited and anesthesia induction with large bolus doses of 
intravenous drugs or volatile agents may causes significant 
hypotension and cardiovascular collapse.[49] Therefore, 
anesthetic drugs should be carefully administrated and 
titrated under monitoring.

High-dose opioids administration alone commonly 
associate with hemodynamic responses to surgical 
stimulation. Supplemental opioids with other anesthetic 
agents have been suggested to preventing these responses 
and awareness.[50] Intravenous anesthesia induction with 
using fentanyl and midazolam or etomidate with both 
pancuronium and or vecuronium is acceptable. Inhalational 
anesthesia induction with cautious titration of sevoflurane 
should be perform with excessive caution.[51] Fentanyl in 
doses of 20-50 µg/kg are most commonly used. CAT patients 

may be extremely sensitive to low dose of volatile anesthetic 
drugs in the presence of moderate doses of opioids 
(20-50 µ/kg) in prebypass period. Sufficient supplemental 
sevoflurane 1-2% or isoflurane 0.2-0.8% may be used. The 
concentration of volatile anesthetic drugs may decreases 
the surgical reaction reduces.[52] The patients with CAT may 
demonstrate significant sympathetic response. This reaction 
may be in response to cardiac failure, PAH, or hypovolemia 
associate to diuretics or fluid limitation. However, opioids 
administrations are usually associated with cardio-
circulatory stability, but bolus doses at anesthesia induction 
are probably reduce sympathetic response and decreases 
blood pressure. Fluids infusion or sympathomimetics 
agents may be necessary to hypotension treatment.[53]

In anesthetized babies with CAT, PVR management is 
essential. Typical difficulty will be extreme overflow from 
the general circulation into the pulmonary vascular bed.[54] 
Anesthesiologist should be avoiding high-inspired oxygen 
fraction and hyperventilation that may result in low PVR, 
further lung over-circulation and diastolic hypotension.[55] 
This situation may be associative with lactic acidosis and 
ischemic changes on ECG. Pulmonary circulation may be 
limited by ventilation maneuvers that rising mean airway 
pressure, such as positive end-expiratory pressure, reducing 
oxygen fraction and increase in PaCO2 (45-55 mmHg).[56] The 
surgeon with temporary place vascular snare can partially 
occlude the lung arteries and restrict pulmonary blood flow. 
This may create hemodynamic stability in the prebypass 
period. Each of these methods will raise PVR and reduce 
SpO2. These patients may be required to a SpO2 ranges from 
70% to 80% for finest systemic perfusion.[57-60]

The necessary monitoring system during operation are 
ECG, pulse oximetry, invasive blood pressure, central 
venous catheter, temperature probe, urine catheter and 
trans-esophageal echocardiography (TEE). TEE is used 
for assessment of truncal valve and required repair, the 
competence of VSD closure, probably valve stenotic, 
myocardial performance, and arterial trunk repair.[61]

The patients with CAT and DiGeorge syndrome may have 
associated T-cell deficiencies and must be gave irradiated 
blood products. The most of patients with CAT need to 
supported by inotrope, ventricular volume evaluation, 
afterload reduction and PAP management or improvement 
of RV function during weaning from cardiopulmonary 
bypass.[9-11,57,61]

Postoperative management
Management of CAT patients after surgical repair depends 
on the sufficiency of treatment, cardiac function, level of 
PAH, and degree of bleeding. Inotropic support is frequently 
necessary after the cardiac ischemia associated to the surgical 
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repair.[62] After cardiopulmonary bypass, vasodilation may 
necessitate administration of vasoconstrictor drugs include 
epinephrine, norepinephrine or infrequently analogous 
of vasopressin.[62,63] In patients who receiving inotrops or 
vasopressors postoperative glycemic control is important.[64] 
PAH worsen by hypoxia or hypercarbia; therefore, should 
be ensured for enough and suitable oxygenation and 
ventilation. Pulmonary vasodilator drugs such as inhaled 
nitric oxide (iNO) must be available in the operating 
room for high-risk patient and used in doses lower than 
5 ppm.[65,66] Oral sildenafil is used for more prolonged 
pulmonary vessels vasodilation and may be helpful for 
preventing rebound PAH following withdrawal of nitric 
oxide.[36] Bosentan, an endothelin receptor antagonist, 
may be used in PVD.[37] Inodilators such as milrinone or 
dobutamine also can be used. Anesthesiologists prefer 
avoided propofol infusion due to the syndrome of metabolic 
acidosis and nitrous oxide (N2O) due to expansion of gas 
emboli.[66]

Limitations
Our major limitation in this review was un-availability of 
full text form of some relevant article; so, we decided to use 
only abstract of a few most relevant and useful papers and 
have to ignore some others and excluded them from final 
arrangement of the review.

New topics in anesthetic management of patients with 
common arterial trunk
1. How to manipulate the PVR (peri-operative) in favor of 

these patients?
2. How to manage preoperative CHF in CAT?
3. How to assess of associated abnormalities in CAT?
4. How to evaluate and treatment of FTT in CAT.

As mentioned above the major challenges in peri-operative 
management of patients with CAT are decompensate CHF 
and pulmonary hypertension crisis. Thus, future advances 
are focused on multidisciplinary approaches into these 
issues. For example, peri-operative mechanical circulatory 
support may be needed in complex cases with refractory 
decompensate CHF.[67]

CONCLUSION

Common arterial trunk is a congenital cardiovascular 
anomaly. It occurs due to abnormal development of the 
fetal cardiovascular thought the first 8 weeks of prenatal 
period. About 80% of these patients will die in the 1st year of 
their life without surgical repair. In numerous centers early 
surgical repair associated with about 80% long-standing 
survival. Anesthesiologists must be performs routine 
preoperative evaluation of infant or neonate. In CAT patient 
exactly hemodynamic monitoring and suitable techniques 

to regulate PVR, SVR, and cardiac function are possibly 
more essential than the select of a special anesthetic drug. 
Management of CAT patients after surgical repair depends 
on the adequacy of treatment, cardiac function, severity 
of PAH, and degree of bleeding. Inotropic support is 
frequently necessary after the cardiac ischemia associated 
to the surgical repair. Pulmonary vasodilator drugs were 
used to PAH treatment.
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