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the mortality rate in CABG patients who receive ≥ 15 
U of red blood cells is 42%, the rate is only 16% in those 
who receive 5– 10 U and have a myocardial infarction. 
Thus, the risk-benefit profile of rHuFVIIa is likely to be 
favourable even under assumptions of modest efficacy 
and maximal risk. 

To conclude, in the spirit of heightening the aware-
ness of clinicians to the issue of conflicts of interest in 
biomedical research, we would like to offer the following 
excerpt from an excellent article by Dr. Bekelman et al.:2 
“Conflicts of interest are a set of conditions in which 
professional judgment concerning a primary interest 
(such as a patient’s welfare or validity of research) tends 
to be unduly influenced by a secondary interest (such as 
financial gain). Financial interests are not the only, 
or necessarily the most powerful, secondary interests 
faced by investigators and academic institutions. For 
investigators, other pressures, including the desire for 
professional recognition and the need to compete success-
fully for research funding, are intrinsic to the research 
process.”

Keyvan Karkouti MD FRCPC MSc 
Toronto General Hospital, University of Toronto, 
Toronto, Canada
E-mail: keyvan.karkouti@uhn.on.ca
On behalf of the panel members of the Canadian 
Consensus Conference on the role of recombinant 
factor VIIa in on-pump cardiac surgery. 
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Interference of bispectral index 
monitoring with intraoperative use of 
the electromyograph endotracheal tube

To the Editor:
The electromyograph endotracheal tube (EMG ETT) 
allows monitoring of the recurrent laryngeal nerve 
(RLN) to help reduce nerve injury1 during thyroid 
surgery. The Xomed EMG ETT (Medtronic ENT, 
Jacksonville, FL, USA) (Figure) consists of an oral 
endotracheal tube integrated with paired wire elec-
trodes that are exposed for 30 mm at the glottis level 
allowing contact with the vocal cords.2 Spontaneous 
EMG activity is monitored and the surgeon can use a 
stimulating probe to test whether an anatomic struc-
ture is in fact the RLN. Bispectral index monitoring 
(BIS) has been introduced to clinical anesthesia as a 
monitor of the “wakefulness” of the patient. While the 
device generally gives reliable information, electrical 
devices have been known to interfere with the accu-
racy of the BIS value.3 We present a case of the EMG 
ETT erroneously increasing the BIS values.

A 48-yr-old woman (ASA physical status I, 60 
kg) underwent total thyroidectomy for treatment of 
a thyroid nodule. A trigger-free general anesthetic 
technique was chosen because of a possible family 
history of malignant hyperthermia. Anesthesia was 
induced with propofol, midazolam, and sufentanil. 
The trachea was easily intubated without aid of muscle 
relaxants using the Xomed EMG ETT. Anesthesia 
was maintained with nitrous oxide, oxygen, and 
intravenous infusions of propofol and sufentanil. The 
initial BIS value after induction was 28 and remained 
at approximately 40 for the next 30 min of surgical 
preparation. No muscle relaxants were used during 
the surgery so that the integrity of the RLN could 
be tested using the EMG ETT. The start of surgical 
exploration was accompanied by a sudden increase in 
the BIS value to 80. During this time the heart rate, 
blood pressure, and end-tidal CO2 remained normal 
and constant. The propofol and sufentanil infusions 
were quickly increased and midazolam 4 mg iv bolus 
was also given. The BIS value remained at 70–80 for 
the next 30 min in spite of the above measures and an 
additional 18 mg of etomidate iv. The EMG stimula-
tor was turned off at the completion of surgery and 
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within seconds the BIS value dropped from 75 to 
24, and remained there. It was then realized that the 
EMG stimulator had artificially elevated the BIS value. 
Recovery from anesthesia was somewhat prolonged, 
requiring the addition of flumazenil 200 µg iv and 
naloxone 80 µg iv. The patient recovered well and had 
no recall of intraoperative events.

We report a case of falsely increased BIS values 
related to interference from the EMG ETT device 
used in thyroid surgery. These falsely high BIS values 
led to the unnecessary addition of intravenous anes-
thetic agents and a moderately prolonged emergence 
from general anesthesia requiring the use of benzo-
diazepine and opioid antagonists. This case demon-
strates that the EMG stimulus may be interpreted by 
the BIS monitor as EEG activity yielding a falsely high 
BIS value. Light levels of anesthesia with concomitant 
EMG activity of the facial muscles has also been asso-
ciated with spuriously increased BIS values4 and pres-
ents a possible explanation for our patient. However 
in this case the lack of hemodynamic changes sug-
gested an adequately anesthetized patient, and the 
immediately falling BIS values upon cessation of the 
EMG stimulus also suggested that the EMG stimulus 
was the cause of the spurious BIS reading. 

The BIS monitor continues to be used for patients 
undergoing general anesthesia in an attempt to reduce 
intraoperative awareness, decrease time to discharge 
home, and reduce hypnotic drug administration.5 In 
the event of sudden increases in BIS values during 
surgery and anesthesia, the clinician should consider 
concomitant use of electromagnetic devices in the 

differential diagnosis, especially when clinical judg-
ment would suggest that adequate levels of anesthesia 
already exist.
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A call to Mallinckrodt for a modified 
right-sided Broncho-CathTM double 
lumen tube

To the Editor: 
Bussières et al.1 proposed a modified right-sided 
Mallinckrodt endobronchial tube incorporating an 
enlarged lateral orifice. This concept has been described 
previously2 with a technique which may provide the 
best possible margin of safety for a right-sided endo-
bronchial intubation. We have never encountered 
tissue herniation into the tracheal lumen as feared by 
Lohser et al.3 At the time of our previous work with 
these double-lumen tubes, we attempted to interest 
Mallinckrodt representatives in France to develop such 
a modified right-sided double-lumen tube, without 
any success. Apparent reasons included the fact that 
the right-sided Mallinckrodt endobronchial tube rep-
resents a relatively small market (10% as compared 
to 90% of the market share for the left-sided double-
lumen tubes), and the fact that the end of the tube 
is hand-made, and the proposed modification would 
have increased the price excessively. I sincerely hope 
that the work of Bussières et al. will lead to further 
enhancements in the commercial development of 
right-sided double lumen tubes.

FIGURE  Xomed electromyograph endotracheal tube. Note 
the blue band on the distal endotracheal tube which guides 
the anesthesiologist to position the tube with the exposed 
wires coming in contact with the vocal cords.
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