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Letters to the Editor

To the Editor,
Bilateral transverse thoracic muscle plane  (TTMP) 
block plays an important role in the recovery of 
poststernotomy patients. The degree of pain that patients 
experience after sternotomy can be severe, leading to 
thoracic splinting and poor ventilatory effort, resulting 
in atelectasis. The ventilation and perfusion mismatch 
worsen hypoxemia, requiring supplemental oxygen, and 
mechanically assisted ventilation. This, in turn, may 
increase intensive care unit length of stay and hospital 
costs and decreases patient satisfaction scores. We 
describe a case where bilateral TTMP blocks prevented 
re‑intubation in a patient following an ascending aortic 
aneurysm repair.

The patient was an obese 69‑year‑old male with history 
of severe obstructive sleep apnea, current smoking, and 
uncontrolled hypertension, underwent elective open 
surgical repair of an ascending aortic aneurysm through 
a midline sternotomy incision. The Acute Pain Medicine 
Service was consulted due to fear by the primary team 
that administration of opioids would lead to respiratory 
failure given the patient’s history of severe sleep apnea. 
TTMP blocks were performed bilaterally using the 
technique as described by Ueshima et  al.[1] About 20  mL 
of 0.25% bupivacaine with 3  mg of preservative‑free 
dexamethasone was injected with cranial and caudal 
spread of injectate underneath the adjacent ribs from T2 
to T6 as described by Thomas et  al.[2] Thirty minutes 
following the TTMP blocks, the patient reported a 
marked decrease in sternotomy pain, from 10 to 1 out of 
10 on visual‑analog pain scale. His incentive spirometry 
volumes improved from 750 to 2,250  mL. Analgesia 
lasted 24‑h postinjection.

The sternum is innervated by the anterior cutaneous 
branches of intercostal nerves 2–6. The parasternal 
block,[3] a landmark‑guided field block in which  >50  mL 
of local anesthetic infiltrated by the surgeon lateral to the 
sternum before wire closure anesthetizes the same nerves. 
The duration of analgesia is limited to only a few hours 
postoperatively due to the injection of local anesthetic 
into the wound and not into an avascular plane.[4] In 2016, 
Ueshima et  al. described two cases in which the TTMP 
provided analgesia to the sternum for median sternotomy.[5] 
This technique differs from the parasternal block in that 
the local anesthetic is injected under ultrasound‑guidance 
into an avascular plane between the intercostal muscles 
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and the transverse thoracic muscle. TTMP blocks provide 
high‑quality sternal analgesia both consistently and for 
an extended period of time, allowing for the severity of 
acute poststernotomy pain to decrease to a level that is 
manageable with multimodal analgesia.

The TTMP block, as part of a multimodal pain regimen, 
helped improve the patient’s postoperative pain, 
oxygenation, and respiratory mechanics, ultimately 
preventing reintubation due to impending respiratory 
failure. Incorporating the TTMP block into perioperative 
pain management following sternotomy for cardiothoracic 
surgery offers a viable option to facilitate extubation 
and decrease respiratory complications resulting from 
uncontrolled pain.
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Cardioplegic Arrest as Pharmacological Defibrillation; A Novel Approach 
for Refractory Ventricular Fibrillation

To the Editor,
Although occurrence of transient ventricular tachycardia/
ventricular fibrillation (VT/VF) is common (around 24%),[1] 
but refractory VT/VF is a rare event while coming off 
cardiopulmonary bypass  (CPB). In most of the cases, 
VT/VF occurring after removal of aortic cross‑clamp 
revert back to normal spontaneously or after electrical/
pharmacological defibrillation. In very rare instances, VT/
VF does not respond to any of these interventions. We 
hereby share our experience of managing refractory VF 
while coming off CPB not responding to multiple electrical 
defibrillation and bolus doses of amiodarone and lidocaine.

A 56–year‑old male, with height of 158 cm, weight of 
52 kg was taken for double valve replacement (DVR) with 
severe aortic stenosis  (AS), mean gradient 64 mm Hg, left 
ventricular (LV) wall thickness of 15 mm, along with severe 
mitral stenosis  (MS), moderate mitral regurgitation  (MR) 
having normal systolic function. In the operating room, 
patient was monitored according to the American Society 
of Anesthesiologist standards. Patient was induced with 
0.1 mg/kg midazolam and 10 µg/kg fentanyl; his trachea 
was intubated with 8.5 mm cuffed endotracheal tube after 
administration of vecuronium bromide 0.2 mg/kg and he 
was put on mechanical ventilation with a mixture of 50% 
oxygen in air. Transesophageal echocardiography  (TEE) 
probe was inserted for perioperative echocardiography.

A standard median sternotomy was done, after full 
heparinization and optimal activated clotting time, 
cardiopulmonary bypass was instituted with ascending 
aortic and bicaval cannulation. Patient was cooled to 
32°C and a flow of 2.0 L/m2 of body surface area  (BSA) 
per minute was maintained. Cardiac arrest was achieved 
with 20 ml/kg of antegrade cold blood cardioplegic 
solution containing 16 mmol/l of potassium, 16 mmol/l of 
Magnesium, and 1 mmol/l of Procaine  (PLEGIOCARD®, 

Samarth Life Sciences, India). Subsequent doses of 
cardioplegia was repeated every 20  min with 10 ml/kg 
cardioplegic solution containing 8 mmol/l of potassium. 
Mitral valve was replaced through a left atrial approach 
with 31 mm mechanical valve  (St. Jude Medical Inc. 
Minnesota, USA) and aortic valve was replaced with size 
25 mm mechanical valve (St. Jude Medical Inc. Minnesota, 
USA). After the completion of the procedure, rewarming 
was started. As per our protocol of deairing; head end of 
the table was raised  (reverse trendelenburg position) and 
chambers were passively allowed to fill with blood by 
transiently decreasing the venous drainage. Aortic root vent 
cannula was allowed to suck the blood with simultaneous 
manual manipulation of heart, sideways tilting of operation 
table along with forcible manual ventilation to push 
any air trapped in pulmonary veins. Once there were 
no echocardiographic evidence of air in the chambers, 
trendelenburg position was done, 150 mg of amiodarone, 
and 1 gm magnesium sulphate was administered as per 
institutional protocol, and aortic cross‑clamp was removed 
after achieving the core body temperature of more than 
35°C. Gradually the pump flow was decreased to half, the 
perioperative TEE showed good prosthetic valve function 
with no paravalvular leak. While coming off CPB, the 
patient developed VF, immediately full CPB flow was 
re‑established and mean arterial pressure of 75 mm of Hg 
was maintained. Core body temperature of 36.5°C was 
achieved, four escalating dose of defibrillation starting 
from 5J to 30 J were attempted; amiodarone 150 mg 
and lidocaine 1 mg/kg were administered. Despite serum 
potassium of 4.7 mmol/l, serum magnesium of 2.1 mmol/l 
and normal blood gas analysis, and no echocardiographic 
evidence of air in the LV cavity, the heart continued to 
have VF. Due to refractory nature of the VF, finally it was 
decided to arrest the heart with cardioplegia. Immediately 
aortic cross‑clamp was re‑applied and antegrade 
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