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Poorly controlled post-operative pain can delay recovery and may increase the risk of morbidity in patients
undergoing cardiac surgery. After surgery, the sternal incision is the most common source of pain[1]. Histor-
ically, the mainstay for pain management in this population has been usage of narcotic analgesics but with
the recognition that overprescription of opioids may be contributing to the opioid pandemic, an adoption of a
multimodal approach for pain management has been gaining more popularity among institutions in the US.
Neuraxial analgesia and anesthesia has been used in the past but its impact in hemodynamics added to the
risk associated with heparinization and coagulopathy has limited its use in cardiac surgery[2]. Newer regional
anesthesia/analgesia methods utilizing ultrasound guidance are associated with lower risk of complications
when compared to neuraxial approach. Regional blocks that cover post-sternotomy pain include transverse
thoracic muscle plane (TTMP) block, parasternal block, pecto-intercostal fascial blocks (PIFB), and erector
spinae plane blocks[2]. Out of all these newer techniques, the number of published prospective double blinded
studies are limited[2]. A contributing factor to the difficulty finding literature for these type of blocks is the
description of the technique by the authors. A good example is the TTMP block where the local anesthetic
is deposited in the TTMP block is similar to the described approach for the parasternal nerve block[3, 4].
Nomenclature aside, Kar and Ramachandran showed there are few prospective randomized control studies
published on newer non-neuraxial regional techniques for postoperative pain control after cardiac surgery[2].

In this issue of the Journal of Cardiac Surgery, Zhang et al present a prospective double-blinded study that
looks at TTMP blocks placed pre-incision for post-sternotomy pain control after induction of anesthesia. In
their study, for their TTMP block, the technique defined by the authors deposits local anesthetic between
the costal cartilage and the transversus thoracis muscle as described similarly in other reports [5].

Zhang and collaborators described on their study a significantly lower consumption of intraoperative opioids
in the intervention group, that goes in hand with prior studies that have shown similar results when the
block is performed after induction of anesthesia[6, 7]. In a study by Padala et al, patients who received
blocks pre-incision had decreased fentanyl administration intraoperatively compare to patients who received
the block prior to sternotomy closure[7]. In Zhang’s study, the block group had faster extubation times,
decreased pain scores up to 24 hours after surgery and decreased post-operative opioid administration. The
block group also had improved quality of sleep after extubation which can enhance recovery and decrease
risk of delirium[8].
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While regional blocks are very effective as shown by Zhang et al, a common issue is the short duration of the
analgesic effects. Studies based on patient satisfaction have shown that the majority of patients continue to
have mild to moderate sternotomy pain especially with movement and coughing up to post-operative day
three or later[9]. Whether the block was placed post-induction or prior to sternal closure, Padala’s study
showed timing of placement of regional block did not seem to affect the total opioid requirement nor the pain
scores for up to 24 hours postoperatively[7]. Another study by Lee and collaborators, evaluated if the admin-
istration of Liposomal Bupivacaine would prolong the analgesic effect of the regional block. This formulation
of bupicaine can have analgesic effects up to 72 to 96 hours[10]. In the study, the parasternal intercostal
block was placed just before sternotomy closure[10]. Overall pain scores up to 72 hours postoperatively were
significantly lower when utilizing a linear mixed effects model at a 5% significance level in the Experal group
compare to the placebo group[10]. Opioid administration though was not significantly different overall nor
at individual time points up to 72 hours post-operatively[10].

In this article, Zheng discusses the placement of a continuous infusion catheter as compared to a single shot
block as an option to prolong the analgesic effects of the TTMP block. On a similar study, Ueshima, et al
placed bilateral catheters after performing a TTMP block in two patients undergoing a median sternotomy.
These catheters were administering intermittent and on demand boluses of levobupivacine for two days
postoperatively. Both patients did not require any additional analgesics[11]. A limitation for this technique
is that the catheters were placed after induction of general anesthesia and this could not be feasible in all
cardiac surgeries with median sternotomy. The internal mammary artery (IMA) and vein courses through the
TTMP therefore administration of local anesthetic or placement of a catheter could be an issue in patients
undergoing coronary artery bypass grafting with IMA harvesting[6].

TTMP blocks are relatively quick and easy to place but complications which include pneumothorax, local
anesthetic allergy, infection [12] and injury to the internal mammary artery and vein can occur. One
particular study showed tissue plane separation after the TTMP block that did not affect directly the ability
to harvest the IMA nor did it have any obvious effect on the IMA[6]. In this study, Zheng had a very low
incidence of complications adding to the safety profile of this block in cardiac surgery.

Another popular technique that has been recently described that also targets the anterior intercostal nerves is
the pecto-intercostal fascial block (PIFB) also called parasternal intercostal nerve block (PINB)[3]. For PIFB,
local anesthetic is deposited between the pectoralis major and intercostal muscles making the location more
superficial to TTMP block[13]. The more superficial location potentially decreases the risk of pneumothorax
while still providing post-sternotomy pain control. Similar to TTMP blocks, patients who received PIFB
had decreased pain scores but the amount of opioid consumption was not significant decreased compared to
placebo control[13]. There has not yet been a study published comparing TTMP to PIFB for post-sternotomy
pain control and risk of complications.

In this issue of the Journal of Cardiac surgery, Zheng adds supporting evidence to the use of the newer
non-neuraxial regional techniques as a feasible, practical option for the management of postoperative pain
control in patients undergoing open cardiac surgery. This study adds to the growing evidence that TTMP
blocks cover median sternotomy pain which is the main source of pain in post-cardiac surgery patients.
The TTMP blocks are safe, easy to perform in the operating room after anesthesia and the incidence of
complications is very low as reported in other studies. Limitations exist with TTMP blocks which include
the relative short duration of analgesia. More studies will be needed to evaluate the continuous infusion of
local anesthetic or other supplemental regional techniques to prolong the beneficial effects of this block.
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