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Hemodynamic response to moderate
dobutamine dose in OPCAB during
acute normovolemic hemodilution

To the Editor:
Acute normovolemic hemodilution (ANH) is a wide-
spread practice during coronary artery surgery and
numerous studies emphasize the safety of a low trans-
fusion trigger in these patients.1–3 During off-pump
coronary artery bypass surgery (OPCAB), periods of
hemodynamic instability that require inotropic thera-
py may occur.4 However, no studies, except experi-
mental, evaluate how hemodilution influences the
hemodynamic response to inotropic therapy.5 Our
study compared the hemodynamic response to dobu-
tamine in patients with coronary artery disease (CAD)
at two different levels of ANH.

After Ethical Board approval, 40 patients with
CAD scheduled for OPCAB surgery were randomized
to two groups after induction of anesthesia.
Anesthesia was induced with midazolam (0.2
mg·kg–1), fentanyl (5 µg·kg–1), pancuronium-bromide
(1 mg·kg–1) and maintained by halothane (concentra-
tions up to 0.5%), fentanyl (in total up to 15 µg·kg–1)

and pancuronium-bromide (bolus of 0.25 mg·kg–1).
All patients were monitored with pulmonary artery
and arterial catheters, 5-lead electrocardiogram, pulse
oximeter, capnography and transesophageal echocar-
diography.

In the moderate group ANH was performed up to
hemoglobin values of 95 to 105 g·L–1 and, in the
severe group, up to hemoglobin values of 75 to 85
g·L–1. Calculated blood volume to obtain the required
level of ANH was replaced with the same volume of
6% hydroxyethylstarch. After ANH, both groups were
treated with dobutamine 5 µg·kg–1·min–1 for 15 min.
Hemodynamic and oxygenation variables were mea-
sured using the thermodilution method after induc-
tion, 15 min after ANH and 15 min after starting the
dobutamine infusion. Nonparametric tests were used
for statistical analysis due to the small number of
patients.

In the moderate ANH group, dobutamine infusion
was associated with a significant increase in cardiac
index (CI; 2.7 ± 1.1 vs 3.3 ± 1.1 L·min–1·m-2, P <
0.01) and oxygen delivery (DO2; 391 ± 132 vs 444 ±
96 mL·min–1·m-2, P < 0.05), while in the severe ANH
group, CI and DO2 did not change significantly after
the administration of dobutamine (Table). Thus,
dobutamine could not increase CI to compensate the
reduced DO2 after severe ANH while the moderate
ANH group had favourable hemodynamic and oxy-
genation variables (Table).

In conclusion, hemodynamic response to dobuta-
mine is significantly better in moderate compared to
severe ANH. Our results suggest OPCAB surgery
patients should have hemoglobin values of 100 g·L–1

during ANH. These preliminary results should be
evaluated in further studies.
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TABLE Course of the hemodynamic and oxygenation data

Variables Group After 15 min 15 min after
anesthesia induction after ANH starting dobutamine

HGB (g·L–1) moderate ANH 122 ± 13 102 ± 5* 100 ± 8
severe ANH 118 ± 17 78 ± 3**‡ 80 ± 5‡

CI (L·min–1·m2) moderate ANH 1.9 ± 0.5 2.7 ± 1.1** 3.3 ± 1.1**
severe ANH 1.9 ± 0.4 2.5 ± 0.7** 2.5 ± 0.6‡

DO2I moderate ANH 326 ± 87 391 ± 132* 444 ± 96*
(mL·min–1·m-2) severe ANH 322 ± 92 286 ± 118*† 282 ± 81‡
VO2I moderate ANH 80 ± 18 83 ± 23 116 ± 14*
(mL·min–1·m-2) severe ANH 78 ± 23 79 ± 17 101 ± 11*†
O2ER (%) moderate ANH 24.4 ± 4.7 21 ± 4 26.4 ± 4.7*

severe ANH 24.1 ± 6.3 29.1 ± 7.1*† 36.3 ± 5.6*†

Data presented with mean ± standard deviation. ANH = acute normovolemic hemodilution; CI = cardiac index;  DO2I = oxygen delivery
index; VO2I = oxygen consumption index; O2ER = oxygen extraction rate; HGB = hemoglobin. *Significance within groups in compari-
son with previous measurement P < 0.05; **significance within groups in comparison with previous measurement P < 0.01; †significance
between groups P < 0.05; ‡significance between groups P < 0.01.
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The Dexter® Endoscopic Dexterity
Trainer improves fibreoptic bron-
choscopy skills: preliminary observations

To the Editor:
Fibreoptic intubation of the trachea is the gold standard
for control of the known difficult airway. Nevertheless
this technique is still under utilized in clinical practice.1,2

Perhaps one reason for lack of use of awake fibreoptic
intubation is a lack of training or confidence on the part
of the anesthesiologist.3 Few teaching programs formal-
ly train their fellows in endoscopic techniques, and only
some anesthesiologists actively maintain this psychomo-
tor skill.4 We evaluated the efficacy of a training pro-
gram using a new endoscopy training model (Figure),
the Dexter® Endoscopic Dexterity Trainer (Replicant®
Medical Simulator Ltd., Wellington, New Zealand).

We enrolled five anesthesia trainees, and evaluated
speed and accuracy in performing a complete bron-
choscopy before and after a training program with the
Dexter®. The efficacy of the training procedure was
assessed by comparing pre and post performance

obtained on the Dexter® and on the commonly used
Laerdal™ AirMan™ difficult airway simulator5 (Laerdal
Medical Corporation, Wappingers Falls, NY, USA). 

All participants showed improvement in accuracy
and speed after the training program with the
Dexter® Endoscopic Dexterity Trainer. The pretest
average speed (duration of performance) in perform-
ing a standard exercise was 30.33 min:sec (P < 0.001).
The post test average speed in performing the exercise
was 12:30 min:sec (P < 0.001).

The pretest average number of errors in finding pic-
tures and/or segments missed was 5 (P < 0.001). The
post test average number of errors was 0 (P < 0.001).

These results were confirmed in the Laerdal™
SimMan™ universal patient simulator.

The pretest average speed (duration of perfor-
mance) in performing a standard exercise was 30:24
min:sec. The post test average speed was 12:23
min:sec (P < 0.001).

The pretest average number of errors was 6.8 (P <
0.001). The post test average number of errors was
1.8 (P < 0.001).

Our preliminary data suggest that the Dexter®
training program improves bronchoscopy skills. The
configuration of the Dexter® enhances eye-hand
coordination and aids in the recognition of images,
their size, depth and distance. This skill is important in
dealing with the difficult airway where the anatomical
orientation of structures may be abnormal. 
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