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femoro‑popliteal grafting exhibited mild, moderate, and 
massive amounts of  CO2 embolism in 13.1%, 3.5%, and 
0.5% of  patients. The author suggested that for detection 
of  CO2 embolism during EVH, the inferior vena cava 
should be inspected for air bubbles.

Carbon dioxide can enter the systemic veins either by 
venous absorption of  the gas or by the entry of  CO2 
through the open end of  injured or cut veins.[3] In moderate 
and massive CO2 embolism, the later mechanism has 
a predominant role. Hypercarbia is also influenced by 
the tunnel pressure or the type of  system being used 
for EVH.[4,5] Higher tunnel pressures and closed EVH 
systems (which were used in this case) are associated with 
a higher incidence of  hypercarbia.

In summary, we described a case of  significant hypercarbia 
resulting from increased absorption of  CO2 during EVH. 
Close monitoring of  ETCO2 levels during this process 
is encouraged for early detection and management of  
hypercarbia.
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Paradoxical Interatrial Shunt During Cardiopulmonary 
Bypass ‑ Transesophageal Echocardiography to the Rescue
To the Editor,
Left atrial (LA) vent may cause an unexpected paradoxical 
shunt during cardiopulmonary bypass (CPB) with serious 
hemodynamic consequences. Its timely detection is crucial 
which often requires comprehensive echocardiography 
and surgical evaluation. We report a case of  transient 
hypoxemia due to LA vent where the intraoperative 

transesophageal echocardiography (TEE) was instrumental 
in the identification of  the problem and its successful 
management. The patient gave written informed consent 
for the publication of  this case.

A 39‑year‑old male, weighing 58 kg (body surface area 
1.71 m2) with severe rheumatic aortic stenosis and left 
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ventricular ejection fraction of  55% was scheduled for 
an autologous pericardial patch reconstruction of  the 
aortic valve using the Ozaki technique. In the operating 
room, after anesthetizing the patient, an adult X7‑2t, 3–8 
MHz TEE probe  (Phillips CVx, Koninklijke Phillips, 
N.V., USA) was inserted, which confirmed the diagnosis 
with no additional findings. Surgery proceeded with 
an institution of  CPB using 20 Fr aortic and 34/36 
Fr dual‑stage venous cannula (Medtronic, USA) along 
with a 16 Fr vent into LA through the right pulmonary 
vein and cardioplegic arrest. After declamping of  
aorta, once the heart started beating while on CPB, the 
surgeon noticed deoxygenated blood in the LA vent 
and aortic root. A CPB full flow was maintained and 
the fraction of  inspired oxygen (FiO2) was increased to 
100%. Repeat ACT showed 525 s while arterial blood 
gas (ABG) showed partial pressure of  oxygen (PaO2) of  
380 mm Hg. The lungs were inflated using a recruitment 
maneuver; however, it did not improve the condition. 
TEE examination showed an atrial communication 
with a right to left shunt and a leftward bowing of  
the interatrial septum  [Figure  1, Video 1]. Before 
termination of  CPB, as the LA vent flow was decreased 
from 200 ml/min to minimal, the shunt decreased in 
size and completely ceased after stopped the vent. 
The patient was uneventfully weaned off  from CPB. 
A relook of  TEE after the termination of  CPB showed 
an intact interatrial septum and no shunt. An agitated 
saline contrast echo with the Valsalva maneuver did not 
show any bubble appearing on the left side of  the heart.

Intermittent right to left atrial shunt with hypoxemia 
has been demonstrated in patients with a synchronous 

left ventricular or biventricular assist device.[1,2] This 
may occur because of  a relative increase in right heart 
pressures due to left heart unloading, pulmonary artery 
hypertension, or the use of  high positive end‑expiratory 
pressure  (PEEP). A  pro‑active search for patent 
foramen ovale  (PFO) is required in patients with 
migraine, cryptogenic embolus,[3] or those undergoing 
left ventricular assist device (LVAD) implantation[4] and 
heart transplantation. In our patient, a shunt could have 
appeared because of  the negative pressure LA vent. 
Additionally, there could have been either an iatrogenic 
septal injury or a previously missed PFO; however, 
the agitated saline test with the Valsalva maneuver did 
not reveal right to left shunt across PFO. As the shunt 
appeared only in the presence of  vent induced negative 
pressure and ceased after stopping it, we did not close 
PFO and avoided right atriotomy.
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Successful Use of Single‑Shot Pectointercostal Fascial Block 
for Awake Sternal Wound Revision
To the Editor,
The Pectointercostal fascial block  (PIFB) is a newer 
regional technique that can provide analgesia to the 
medial anterior chest by blocking the anterior branches 
of  the intercostal nerves at T2‑T6 dermatomes. Originally 
described by de la Torre[1] in patients undergoing breast 
surgery, PIFB has been recently described by Kumar 
et colleagues[2] as an effective technique to reduce 
postoperative pain after sternotomy.

Unfortunately, as the authors themselves explained in the 
manuscript, this technique requires multiple injections (three 
on each side) with the risk of  pneumothorax due to the 
proximity of  the pleura.

In order to reduce the risk of  complications, we tested 
in an American Society of  Anesthesiologist  (ASA) 
score 3 patient undergoing sternal wound revision while 
awake [Figure 1a] and providing written consent to data 
collection and publication, a variation of  PIFB using a 
single injection on each side in the middle third of  the 
sternum.

Twenty minutes before the surgical incision, with the 
patient in the supine position, a linear ultrasound probe was 
positioned in the parasternal region. A 22‑gauge, 50 mm 
sonoplex Stim needle  (Pajunk Medical System, Tucker 
GA) was advanced via an in‑plane approach from the 
cranial to caudal direction until it reached the interfascial 
plane between the Pectoralis Major muscle and External 
Intercostal muscle, at the level of  the fourth rib. After 

the position of  the needle tip was confirmed, 20 ml of  
0.5% ropivacaine was administered; the same procedure 
was performed on the other side [Figure 1b]. Conscious 
sedation was achieved with an intravenous bolus of  
Midazolam 2  mg, and supplemental oxygen with nasal 
cannulas at a flow rate of  3l/min was provided during the 
entire procedure.

The patient reported no pain during the surgery, and no 
additional local anesthetics were required after the block.

New fascial plane blocks, such as PIFB and Transversus 
Thoracic Plane Block (TTPB), have shown to be effective in 
providing analgesia of  the area along the sternum blocking 
the anterior branches of  the intercostal nerves at T2‑T6 
dermatomes. The PIFB, being more superficial, appears to 
be associated with fewer risks compared with TTPB due 
to the fact that Transversus Thoracic Muscle is difficult to 

Figure 1: (a) View of the surgical field during sternal wound revision. (b) 
Sono‑anatomy of Pectointercostal fascial block  (PIFB). Injection of 
local anesthetic (LA) in the fascia between Pectoralis Major muscle 
and External Intercostal muscle, above the fourth rib
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