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Perioperative Assessment of
Cerebral Oxygenation Using Near Infrared
Spectroscopy in a Two Months-Old Infant
with Hemitruncus Arteriosus: Case Report

Iki Aylik Hemitrunkus Arteriozuslu Bebek Olguda
Serebral Oksijenasyonun Near Infrared Spektroskopi
Kullanilarak Perioperatif Degerlendirilmesi

ABSTRACT Hemitruncus arteriosus is a very rare congenital heart disease in which a branch of
pulmonary artery originates from ascending aorta. Neurological outcome of a patient with
hemitruncus arteriosus after the surgical procedure is a major point of interest for both the surgeon
and the anaesthesiologist. Near infrared spectroscopy (NIRS) is one of the effective and noninva-
sive ways of demonstrating cerebral saturation. In this case report, a two months-old male infant
with a right pulmonary artery originating from the ascending aorta who underwent surgery was
presented. Beside routine invasive monitorization, NIRS was used for the assessment of cerebral
oxygenation from induction of anaesthesia till the postoperative 2™ day. Obtained data from the
monitoring of cerebral saturation was helpful during the surgical treatment of the disease.
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OZET Hemitrunkus arteriozus; pulmoner arterin bir dalinin asendan aortadan orijin aldig1, nadir
goriilen bir konjenital kalp hastaligidir. Bu tip hastalarin cerrahi islem sonras: nérolojik durumu,
hem cerrah hem de anesteziyologun énemli bir ilgi alanidir. Near infrared spektroskopi (NIRS)
(yakin-kizil6tesi spektroskopi) serebral satiirasyonu saptayan, etkin ve noninvaziv yontemlerden bi-
risidir. Bu olgu sunumunda; sag pulmoner arteri asendan aortadan koken alan ve cerrahi uygulanan
erkek cinsiyette iki aylik bir bebek sunuldu. Rutin invaziv monitorizasyon yaninda, anestezi in-
ditksiyonundan postoperatif 2. giine kadar, serebral oksijenasyonun degerlendirilmesi i¢in NIRS
kullanildi. Hastaligin cerrahi tedavisi sirasinda, serebral satiirasyonunun monitorizasyonundan sa-
glanan veriler yararli oldu.

Anahtar Kelimeler: [zlem, intraoperatif; spektroskopi, yakin-kizilstesi; trunkus arteriozus
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emitruncus arteriosus is one of the rarest causes of pulmonary hyper-

tension. One pulmonary artery branch, usually the right one, origi-

nates from the ascending aorta abnormally.! Repairing cases with
hemitruncus arteriosus, as early as possible, concludes with excellent he-
modynamic and anatomic results. Survival rates of infants who are operated
for hemitruncus arteriosus are high and the reoperation risk is minimal.?

Perioperative monitoring of regional cerebral tissue oxygen saturation
(rScO2) in patients with complex congenital cardiac abnormalities can be
provided by using near infrared spectroscopy (NIRS).> The working prin-
ciple of this noninvasive method depends on a nonpulsatile oxymeter to as-
sess hemoglobin oxygen saturation.
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In this case report, we presented a two
months-old male infant who underwent surgery
because of a right pulmonary artery originating
from the ascending aorta. Beside routine invasive
monitorization, we used NIRS for the assessment
of cerebral oxygenation from induction of anaest-
hesia till the postoperative 2" day. Data which was
obtained from the monitoring of regional cerebral
tissue saturation was presented and additionally we
discussed the case with the literature.

CASE REPORT

A two months-old male infant, weighing 5000 g,
was scheduled for surgery because of a congenital
hemitruncus arteriosus. The planned surgery was
total correction of the abnormality. His right pul-
monary artery originated from arcus aorta (Figure
1). His preoperative laboratory values and preope-
rative neurological status were normal. After arri-
val into the operating room, routine monitoring
including 5-lead electrocardiography (ECG), non
invasive blood pressure and pulse oximetry was ob-
tained before induction. Additionally, NIRS sensor
(Invos Oximeter Somanetics) was placed on his fo-
rehead in order to monitorize cerebral oxygen sa-
turation continuously (Figure 2). Anaesthesia
induction was performed with sevoflurane in 100%
oxygen (02). After losing consciousness, peripheral
venous access (22 G) was established. Fentanyl (5
pg/kg) and rocuronium (0.6 mg/kg) were adminis-

FIGURE 1: Right pulmonary artery originating from arcus aorta.
(See color figure at

http://www.turkiyeklinikleri.com/journal/journal-of-medical-research-case-reports/1300-0284/)

16

FIGURE 2: NIRS probe on the forehead of the patient.
(See color figure at
http://www.turkiyeklinikleri.com/journal/journal-of-medical-research-case-reports/1300-0284/)

tered intravenously. Intubation was performed
with an endotracheal tube having an internal dia-
meter of 3.5 mm. Maintenance of anaesthesia was
provided with sevoflurane in a mixture of O2
(50%) and air (50%). Pressure control mode was
used for mechanical ventilation. Invasive arterial
cannulation was established with a 24 G peripheral
venous catheter via a radial artery. Obtained data
from the first arterial blood gas analysis (FiO2: 0.5)
was as follows; pH: 7.57, pO2: 100 mm, pCO2: 27
mmHg and Lactate:1.3 mmol/L. End tidal CO2 le-
vels were between 26-30 mmHg. Right internal ju-
gular vein was cannulated with a 4F central venous
catheter for continuous monitoring of central ve-
nous pressure (CVP). CVP value was observed as 9
mmHg during that time.

Through median sternotomy, aortobicaval
cannulation was applied for extracorporeal circu-
lation. Antegrade blood cardioplegia was used for
cardiac arrest. Then, right pulmonary artery and
ascending aorta were divided. Aortotomy was clo-
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sed with an autologous pericardial patch. Right
pulmonary artery was anastomosed (end-to side) to
the main pulmonary artery. During the post car-
diopulmonary bypass (CPB) period, the patient was
hemodynamically stable and had a normal sinus
rhythm. Total cross clamp time was 30 minutes and
total CPB time was 100 minutes. His last CVP was
12 mmHg and the results of last blood gas analyses
were as follows; pH: 7.41, pO,: 97 mmHg, pCO5:
36 mmHg and Lactate: 2.2 mmol/L.

Throughout the surgery, continuous noninva-
sive cerebral oxygen saturation was monitorized.
All data was documented with extraordinary and
significant results. NIRS values were 51% before
induction, 33% just after induction, 36% at the
time of sternotomy, 37% at the time of cannula-
tion, 44% during cardiopulmonary bypass (CPB),
50% when cross clamp on and 50% when cross
clamp off. During these measurements, neither
hypotension nor global desaturation was observed.
We thought that during the prebypass period ce-
rebral desaturation was the result of the underlying
pathology. So surgeons hurried up to start extra-
corporeal circulation. Cerebral oxygen saturation
increased up to a value of 62% when CPB was
ended, which meant that nearly 100% improve-
ment was accomplished compared to the post-in-
saturation

duction value. Cerebral oxygen

increased significantly after the end of CPB.

The trachea was extubated during the 6™ po-
stoperative hour. He stayed in the intensive care
unit (ICU) for 2 days and and NIRS values measu-
red during ICU stay were >60%. He was dischar-
ged from the hospital at the 7% postoperative day
without having any problem and neurological se-
quel.

I DISCUSSION

Hemitruncus arteriosus is a very rare congenital
cardiac pathology in which a branch of pulmonary
artery originates from ascending aorta. Co-existing
malformations of the disease are patent foramen
ovale, patent ductus arteriosus and ventricular sep-
tal defect.? In our case, none of these pathologies
were found.
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Nathan and his friends indicated in their study
that early repairing of hemitruncus arteriosus re-
sults in successful hemodynamic and anatomic
conditions. Reoperation and reintervention risks
of these patients are minimal.? These successful
cardiac results should not be disturbed by unin-
tended neurological sequels. That is why the neu-
rological outcomes of such cardiac surgery patients
are the major point of interest for both the sur-
geons and the anaesthesiologists. It seems very im-
portant to know the values of cerebral oxygen
saturation perioperatively to determine and pre-
vent the desaturation periods and in case manage
them as early as possible. Perfusion quality
throughout the surgery, especially during CPB, is
one of the determinants of the neurological out-
come. Clinical studies support that continuous
monitoring of regional cerebral oxygen saturation
may improve neurological outcome and may pre-
vent postoperative morbidities.*

Near infrared spectroscopy is one of the ef-
fective and noninvasive ways of demonstrating ef-
ficacy of cerebral perfusion. It may help clinicians
to evaluate rScO,. It was clearly shown by the
previous studies that cardiac output and central
venous oxygen saturation had correlations with
rScO,.3% NIRS accuracy for cerebral saturation
monitoring was supported by comparing internal
jugular vein hemoglobin saturations, standard for
assessing global cerebral saturation, in previous
studies.*®® Continuous and real-time usage of
NIRS may detect critical and inadequate brain tis-
sue oxygenation.’ Phelps et al., demonstrated that
low rScO, measured by NIRS unfortunately had
an association with poor prognosis.> An associa-
tion between perioperative cerebral desaturation
and postoperative neurological dysfunction was
indicated. Also length of hospital stay was shown
to be prolonged in desaturated patients.'®!'Al-
though our patient had low rScO, levels for ap-
proximately 30 minutes, his postoperative mental
and motor functions were compatible to his
month of age.

Dworschak Singer and Edmunds indicated the
definition of critical cerebral desaturation as levels
below 50% or a more than 20% decline from the
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baseline levels.!*'® Baseline values should be
recorded when the patient is awake and while
breathing room air. Setting baseline values is
strongly needed in order to detect and manage de-
clines. Our induction level was already less than
50% depending on the pathology itself which
caused steal from aorta.

Major variations in general hemodynamic pa-
rameters strongly affect NIRS results. Drops in ar-
terial blood pressure may result as cerebral
desaturation.'? Also low end tidal CO2 levels may
decrease cerebral perfusion. Clinicians usually pre-
fer high frequency ventilations in infants and
neonates. This may sometimes result with a low
end tidal CO2 level. We predict that in our case
low end tidal CO2 levels and pulmonary steal from
aorta presented themselves as low cerebral satura-
tion levels before total correction.

Major limitation of NIRS monitoring seems to
be the fact that its expensiveness. NIRS needs a sin-
gle-use sensor for each patient and sensor prices are
extremely high. Cost/benefit analysis may result
with incomparable costs because of any existing
neurologic complication acquired long term reha-
bilitation programs.

Management of a intraoperative decrease of
cerebral oxygen saturation and correcting under-
lying cause as early as possible may result with a
decrease of major morbidity. Clinicians should
never neglect the cerebral desaturations and should
correct them quickly. The major point in mind
should be that such desaturations may end as a
neurological complication. In our case postopera-
tive mental and motor functions were normal how-
ever neurological follow up should be continued.
Cost effectiveness also should be in consideration.
Preventing a major neurological complication may
save both time and money. A successful cardiac
surgery means not only a good cardiac outcome but
also a complete recovery of the patient without any
neurological sequel.'

In conclusion, real-time monitoring of re-
gional cerebral tissue oxygen saturation using NIRS
may help clinicians to detect, prevent and manage
cerebral hypoperfusion. NIRS should take its place
as one of the routine monitoring techniques espe-
cially for the cardiac surgical patients. In our case,
data obtained from the monitoring of regional cere-
bral tissue saturation was helpful during the surgi-
cal treatment of the disease.
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