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ABSTRACT

Adequate analgesia after OPCAB prevents postoperative pulmonary complications. This study compared the efficacy of continuous thoracic
epidural (TEA) versus paravertebral block (PVB) with regard to quality of analgesia and complications in sixty patients undergoing elective
OPCAB. Group Areceived thoracic epidural at T3-T4/ T4-T5 while in group B, bilateral paravertebral spaces were catheterized at T3-T4 level. Inj
Ropivacaine0.2% + Fentanyl 2 mcg/ml@5-7ml/hr was started in both groups and continued till 24 hours after surgery. Pain score was assessed
using visual analogue scale (VAS) at rest and while coughing at extubation, 6, 12 and 24 hours. VAS scores were similar but rescue analgesia
requirement was higher in group A (23.3% vs 13.3%; p=0.51). Duration of mechanical ventilation, opioids and muscle relaxant requirement and
hospital stay were similar.

Conclusion: Bilateral paravertebral block is a safe and effective technique during OPCAB.
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Introduction

Anesthetic management during off pump CABG (OPCAB) aims to
maintain myocardial oxygen demand supply balance. At the same
time, sternotomy elicits considerable pain in the postoperative period
which reduces respiratory mechanics, increases myocardial oxygen
demand and hypoxemia ensues. Systemic use of narcotics or non-
steroidal anti-inflammatory drugs, administered alone or in
combination, often do not result in satisfactory pain relief.
Furthermore, opioids are associated with respiratory depression,
nausea and bowel dysfunction. NSAIDs, on the other hand, may cause
GI bleeding, dyspepsia, acute renal failure or platelet dysfunction.
Optimized strategies therefore aim at improving analgesia by selective
and locally administered drugs to the pain-eliciting anatomic region in
a continuous manner rather than systemic saturation with analgesics.
This results in excellent analgesia when administered through an
epidural or paravertebral catheter.'

Anesthetic effects of 0.2% ropivacaine when used through
paravertebral block and epidural route in OPCAB have been proved in
fewer studies despite some evidence that ropivacaine has lower
cardiovascular and central nervous system toxicity than bupivacaine
and it may have clinical advantages compared with other local
anaesthetics.”” Therefore, we conducted a prospective randomized
clinical study to compare the efficacy of continuous thoracic epidural
(TEA) versus paravertebral block (PVB) with regard to quality of
analgesia, complications, and hemodynamic parameters in patients
undergoing OPCAB.

Material and methods

After institutional ethics committee approval and obtaining written
informed consent, 60 patients undergoing elective OPCAB were
randomly divided by sealed envelope technique into two groups (n=30
each) viz. A(TEA) and B(PVB). Patients between 35-70 years age with
stable angina and undergoing elective surgery were included. Patients
with left ventricular ejection fraction (LVEF) <40%, combined CABG
and valvular surgery, receiving antiplatelet drugs within the preceding
week, requiring preoperative inotropic support or IABP, platelet count
< 1,00,000/ml, international normalized ratio (INR) > 1.5 and
requiring cardiopulmonary bypass were excluded from the study.
Angiotensin-converting enzyme inhibitors were suspended 24 hours
before surgery. Calcium-channel antagonists and B-adrenergic
blocking drugs were continued until morning of surgery. On arrival in
the operating room, pulse oximeter, NIBP and ECG (lead II and V5)
were applied. In TEA group, epidural space was catheterized with 18 G
epidural catheter using midline approach at T3-T4/ T4-T5 interspace
in sitting position. In PVB group, bilateral paravertebral space was
catheterized with 18 G catheter at the T3-T4 level using standard

method. All regional blocks were performed by the same operator one
hour before induction of anaesthesia so as to adjust about 1.5 to 2 hrs
interval between catheter insertion and heparinisation. Both spaces
were identified with loss-of-resistance technique to saline. A test dose
of 3 ml of 2% plain lignocaine was given in all the patients. Epidural
block was established by 8-10 ml 0.2% inj. ropivacaine and
paravertebral block by 10-12 ml 0.2% ropivacaine in each catheter.
Assessment was done 15-20 min later by loss of temperature sensation
to cold with ether swab bilaterally at the midclavicular line. Successful
block was defined as block over T1 to T8 dermatomes. Procedure was
considered failed if insertion required more than 2 attempts or 'bloody
tap' occurred. Standard ASA monitoring along with ST segment
analysis, IBP, CVP, ABG and ACT was performed. High dose
intravenous narcotic induction using midazolam (0.1 mg/kg), fentanyl
(10 mcg/kg) and pancuronium bromide 0.lmg/kg was done and
maintained on oxygen/air/isoflurane. Infusion of 0.2% ropivacaine +
fentanyl 2 mecg/ml@5-7ml/hr was started in both groups and
continued till 24 hours after surgery.

All patients were operated by the same team of surgeons.
Heparinisation (1.5-2 mg/kg) was targeted to maintain ACT between
250-300 seconds. Heart rate (HR), mean arterial pressure (MAP),
central venous pressure (CVP) were recorded at baseline, during
anterior (LAD & diagonal) and posterior (OM & RCA) coronary artery
anastomoses and in the ICU. Hypotension was defined as MAP< 55
mmHg and accordingly corrective measures (vasopressor/
inotrope/fluid) were taken and local anesthetic infusion was stopped if
deemed necessary. LA infusion was restarted after achieving
hemodynamic stability.

In the ICU, attendant nurse recorded visual analogue scale (VAS) at
rest and while coughing (0-no pain; 10-maximum pain) at extubation,
6, 12 and 24 hours after extubation. If the VAS score at rest was >5 or
whenever the patient demanded, additional analgesia was provided
with inj paracetamol 1 gm I'V. All complications were noted.

All data are presented as mean + SD and analyzed using Statistical
Package for the Social Sciences (SPSS) version 16.0 (Chicago, USA)
software. Sample size was calculated using power 80% and type 1
error 5%. Parametric and non-parametric data were compared using
two sided Student t- test and Mann Whitney U test respectively.
Discrete data were analyzed using Chi-square or Fisher's exact test. P
value <0.05 was considered significant.

Results
Both groups were comparable with regard to demographic data,
ejection fraction and duration of surgery. Duration of mechanical
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ventilation, hospital stay, opioids and muscle relaxant requirement
were also similar. [Table 1] Hemodynamic parameters were
comparable in both groups. The magnitude of decrease in MAP was
clinically insignificant after completion of posterior coronary arterial
anastomoses. [Table 2] Though VAS scores were relatively higher in
group A, all patients were comfortable. [Tables 3] Rescue analgesia
requirement was greater in group A but could not reach statistical
insignificance. None of the patients had any catheter related
complication.[Table 4]

Discussion

OPCAB is associated with hemodynamic alterations, postoperative
pain and respiratory dysfunction."’The aim of anesthesia is to provide
myocardial protection, maintain hemodynamic stability & excellent
postoperative analgesia. The addition of regional anesthesia to general
anesthesia improves quality of recovery after CABG. While TEA has
been successfully used in OPCAB; use of PVB for median sternotomy
has not been addressed firmly in the literature; although its efficacy is
proved during thoracotomy and MIDCAB." " Proposed advantages of
PVB are less extensive sympathetic blockade, low risk of epidural
hematoma, urinary retention and ease of technique as compared to
TEA."” PVB acts on intercostal nerves, sympathetic chain, posterior
rami and dorsal root ganglia. Bilateral PVB may spread into the
epidural space, enhancing its analgesic effect. Therefore, PVB is an
attractive anesthetic technique for OPCAB."

Till date, only few studies have used Inj. Ropivacaine in TEA during
OPCAB surgery.” Concentrations used were different in all these
studies. A dose-finding study with 0.1%, 0.2% and 0.3% Ropivacaine
demonstrated that 0.2% Ropivacaine provided best balance between
analgesia and motor block.” Ropivacaine was also chosen because of
low toxicity and its successful use for epidural analgesia in a similar
setting.""” Fentanyl also acts in the dorsal root ganglia which is
affected by paravertebral blockade."

Present study showed clinically acceptable hemodynamics in both the
groups. Heart rate and MAP decreased within acceptable clinical limits
after thoracic sympathetic blockade in both groups. This was possibly
due to constriction of capacitance vessels in the remaining unblocked
lower body segments which maintained MAP."” VAS score revealed
similar analgesic efficacy with both techniques. Although epidural
group had consistently high VAS scores and rescue analgesic
requirement, it was statistically insignificant. This comparable
analgesia by PVB is consistent with other similar studies. " We did not
encounter any catheter related complications like epidural hematoma
and neuro-motor insult. When both techniques are performed under
strict protocols with appropriate neurologic monitoring, potential for
permanent neurologic damage from an epidural hematoma is judged to
be acceptably low. The importance of factors including presence of a
normal coagulation system prior to insertion and removal of the
catheter, avoidance of repeated attempts, postponing surgery in the
presence of a bloody tap and close neurological surveillance are
helpful in minimizing risk.”* In some studies, epidural catheter was
inserted >12 hr before surgery in an attempt to decrease the risk of
epidural hematoma in patients posted for CABG.” There are certain
disadvantages with this like manpower issues (anesthesiologists, nurse
anesthetists) for catheter insertion the day before surgery, increased
need for preoperative monitoring and enhanced healthcare cost.
However, few studies have not found any neurological complications
when TEA was placed immediately before anesthesia induction.””’

OPCAB surgery needs reduced heparinization as compared to on
pump CABG, which theoretically reduces bleeding complications
associated with epidural anesthesia. Authors chose paravertebral space
between third and fourth vertebra which is near to the largest space
between first and second, or second and third, thoracic vertebrae,
where the parietal pleura is farthest from the vertebral bodies and thus
complications like pneumothorax and failure rates were reduced.”

Duration of mechanical ventilation, requirement of opioid, time for
extubation and duration of hospital stay were similar in both groups.
This denotes safety of PVB.

This single centered study had relatively small sample size. We did not
perform bedside pulmonary function tests which indicate improved
lung mechanics due to appropriate analgesia. Additional requirement
oflocal anesthetic agent in bilateral paravertebral catheters would have
improved analgesia in PVB group. Overall, PVB compared

reasonably well with TEA in terms of safety and efficacy during
OPCAB.

Conclusion
Bilateral paravertebral block is a safe and effective alternative to
thoracic epidural analgesia technique during OPCAB.
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