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Efficacy of Iseproterenol as a Marker of Epidural Test Dose
in Patients Anesthetized with Enflurane

Keon Sik Kim, M.D., Wha Ja Kang, M.D., and Doo Ik Lee, M.D.

Department of Anesthesiology, School of Medicine, Kyunghee University, Seoul, Korea

Background: Epidural test doses containing epinephrine are an incomplete marker for the detection
of inadvertent intravascular injection. Therefore, many investigators have attempted to find a more
reliable marker as an alternative to epinephrine in adult patients anesthetized with enflurane. The present
study was designed to test whether two different simulated intravenous test doses of isoproterenol could
be used as a reliable marker for the detection of imadvertent intravascular injection in adult patients
anesthetized with O:-N;O-enflurane.

Methods: Forty healthy adult patients were anesthetized with 1% end-tidal enflurane and nitrous oxide
after endotracheal intubation and were randomized to one of two groups according to the dose of
isoproterenol. Group 1 and 2 (n = 20 each) received 3 ml of 1.5% lidocaine with 3 and 5 g isoproterenol
intravenously, respectively, to simulate an intravascularly administered test dose. Heart rate (HR) and
systolic blood pressure (SBP) were measured at 20-second intervals for 4 min after injection.

Results: Mean maximal HR increases were 24 + 17, 35 + 11 bpm (P < 0.05), mean maximal
SBP increases were 14 * 8 13 + 9 mmHg and mean maximal SBP decreases 20 £ 11,22 = 9
mmHg following the IV injection of 3, 5 g isoproterenol, respectively. The incidence of hypotension
was similar in both groups. Isoproterenol 3 and 5 ug produced 75%, 100% sensitivity in the HR criteria
(=2 20 bpm increase) and 60%, 70% sensitivity in the SBP criteria (= 15 mmHg), respectively.

Conclusions: These results indicate that based on the HR response, the epidural test dose containing
5 1g isoproterenol to simulate an intravascular administration is a more reliable marker than 3 xg
isoproterenol in adult healthy patients during enflurane anesthesia.
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Table 1. Patient Characteristics and Preinduction and Ba-
seline Heart Rate and Systolic Blood Pressure

Group 1 Group 2
n=20) =20
Age (yr) 37 + 17 39 + 13
Weight (kg) 63 + 14 62 + 15
Height (cm) 164 + 8 162 + 7
Sex (m/f) 13 : 7 11:9
Preinduction
HR (bpm) 79 + 16 78 + 14
SBP (mmHg) 123 + 19 126 + 16
Baseline
HR (bpm) 84 + 21 82 + 17
SBP (mmHg) 105 + 22 109 + 19

Values are mean + SD or numbers.

HR: heart rate, SBP: systolic blood pressure.
Preinduction values were obtained before induction of
general anesthesia.

Baseline values were obtained immediately before study
drug injection.

Group 1: isoproterenol 3 xg in 3 ml of 1.5% lidocaine,
Group 2: isoproterenol 5 ug in 3 ml of 1.5% lidocaine.
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Table 2. Mean Maximal Changes and Onset of Mean Maximal Changes of Heart Rate and Systolic Blood Pressure,
Sensitivities by Heart Rate and Systolic Blood Pressure Criteria (Guinard’s Criteria) and Incidence of Systolic

Hypotension

Group 1 Group 2

(n = 20) (n = 20)
Mean maximal increase in HR (bpm) 24 + 17 35 = 11*
Onset of mean maximal increase in HR (sec) 62 + 3 63 = 10
Mean maximal increase in SBP (mmHg) 14 + 8 139
Onset of mean maximal increase in SBP (sec) 131 + 19 142 + 17
Mean maximal decrease in SBP (mmHg) 20 + 11 22 £ 9
Onset of mean maximal decrease in SBP (sec) 56 + 17 62 *+ 14
Sensitivity by Guinard’s criteria in HR (%) 75 (15/20) 100 (20720)*
Sensitivity by Guinard’s criteria in SBP (%) 60 (12/20) 70 (14/20)
Incidence of hypotension (%) 25 (5/20) 33 (7)20)

Values are mean * SD or numbers.
SBP: systolic blood pressure, HR: heart rate.

Group 1: isoproterenol 3 g in 3 ml of 1.5% lidocaine, Group 2: isoproterenol 5 ug in 3 ml of 1.5% lidocaine.
Guinard’s criteria: HR > 20 bpm than baseline, SBP > 15 mmHg than baseline. Hypotension: SBP decrease < 80%

of baseline.
P < 0.05 as compared with group 1.
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Fig. 1. Changes in heart rate after intravenous injection
of epidural test dose containing 1.5% lidocaine 3
ml plus 3 (group 1, n = 20), S ug isoproterenol
(group 2, n = 20) in healthy adult patients
anesthetized with enflurane and nitrous oxide in
oxygen before surgery. Values are mean + SD.
*P < 0.05 compared with baseline values before
test dose injection, and P < 0,05 compared with
group 1.
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Fig. 2. Changes in systolic blood pressure after intrave-
nous injection of epidural test dose containing
1.5% lidocaine 3 ml plus 3 (group 1, n = 20), §
sg isoproterenol (group 2, n = 20) in healthy
adult patients anesthetized with enflurane and
nitrous oxide in oxygen before surgery. Values are
mean *+ SD. *P < 0.05 compared with baseline
values before test dose injection.
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