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RBC transfusion and adverse events is due to the effects 
of unmeasured confounders. It is also interesting to note 
that, in these studies, about five units is the RBC trans-
fusion threshold beyond which risk is markedly increased. 
This is consistent with our previous work,8 and suggests 
that the risk attributed to RBC transfusions may be due 
to massive blood loss that necessitates large-volume resus-
citation, which leads to marked physiological perturba-
tions including acid-base and electrolyte abnormalities, 
tissue edema, hemostasis impairment, and immune and 
inflammatory system modulation, all of which have been 
linked to end-organ ischemia and dysfunction. None 
of the existing blood conservation modalities has been 
shown to reduce the incidence of massive blood loss. 

In conclusion, while we do not doubt the importance 
of multidisciplinary blood management programs aimed 
at reducing blood loss and at lowering the exposure to 
blood products, we believe that only modalities with prov-
en, favourable risk-benefit profiles should be employed 
to achieve these objectives. Anything less and we may be 
providing fresh fodder for the old cliché, “the operation 
was a success, but the patient died.” The validity of this 
concern is well illustrated by the premature termina-
tion of the blood conservation using antifibrinolytics: a 
randomized trial in a cardiac surgery population trial, 
apparently because it found that, while patients who 
received aprotinin had lower blood loss compared to those 
who received other antifibrinolytic drugs, their mortality 
rate was higher.A 
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History of anesthesia; Mallampati 
revisited: 20 years on

To the Editor:
It is more than 20 years since the publication of “A 
clinical sign to predict difficult tracheal intubation 
using a laryngoscope: a prospective study” by Mallampati 
et al.1 Many anesthesiolgists who read this paper were 
left with the impression that a Mallampati class 3 or 
4 airway has a high positive predictive value (PPV) 
for difficult intubation. This is not supported by any 
study other than the original report.1 More recent 
studies report dramatically lower PPV values. To 
appreciate how this situation evolved, it is necessary 
to examine Mallampati et al.’s original paper in the 
context of developments in the anesthesia literature 
over the past 20 years. 

Mallampati et al.’s original paper described three 
classes of oropharyngeal view and a later modifica-
tion, by Samsoon and Young,2 added a fourth class. 
This latter classification is now often referred to as the 
modified Mallampati classification. In 1985, however, 
Mallampati et al. were not using the Cormack & 
Lehane3 grading of laryngeal view, which had been 
published only the year before, and was not in wide-
spread use at that time. Mallampati et al. developed 
their own system of four grades of laryngeal view as 
follows: grade 1 - glottis could be fully exposed; grade 
2 - glottis could be partly exposed; grade 3 - glottis 
could not be exposed; grade 4 - glottis, including 

A U.S. Food and Drug Administration. Early communication 
about ongoing safety review - aprotinin injection (marketed 
as Trasylol). Available from URL; http://www.fda.gov/cder/
drug/early_comm/aprotinin.htm (accessed December 6, 
2007).
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corniculate cartilages, could not be exposed. In their 
report, grades 1 and 2 were considered “adequate 
exposure” and grades 3 and 4 were considered “inad-
equate exposure”. This classification differs from the 
currently popular Cormack and Lehane classification 
in one important respect.

Mallampati et al. considered a glottic view of either 
grade 3 or 4 to be a difficult laryngoscopy. Their 
original paper did not report a PPV, nor sensitivity 
or specificity. However, one can calculate from their 
data that the PPV was 14/15, or 93.3%. No other 
trial examining the modified Mallampati test has ever 
reported such a high PPV. There is a wide range of 
reported values for PPV for the modified Mallampati 
test in the literature. Most recent, well conducted tri-
als examining the modified Mallampati test indicate 
a significantly lower PPV, which range from a low of 
13%4 to a high of 65%.5 It is interesting to consider 
the factors which may account for the discrepancy 
between these published PPVs and the PPV value as 
calculated above.

Mallampati’s study refers to the corniculate carti-
lages as an anatomic landmark, whereas most anesthe-
siologists currently refer to the arytenoid cartilages. 
Mallampati’s grading system considers a view of ary-
tenoids, alone, as a difficult laryngoscopy, and the 
majority of reported Mallampati grade 3 patients 
were in this group. Most anesthesiologists have since 
adopted the Cormack and Lehane system as the stan-
dard for grading laryngeal view; but this system does 
not regard a view of the arytenoids, alone, as a diffi-
cult laryngoscopy. In fact, Mallampati’s grade 3 glottic 
view is equivalent to a Cormack and Lehane grade 2b 
view and, as such, is considered a good laryngoscopic 
view. 

If Mallampati’s original results were analyzed 
according to the Cormack and Lehane grading sys-
tem, the results would be strikingly different. In this 
instance, of 15 reported patients with a class 3 oropha-
ryngeal view, ten patients (66.7%) would have a good 
laryngoscopic view, suggesting easy laryngoscopic 
intubation, whereas only five patients (33.3%) would 
have had a poor laryngoscopic view, representing 
difficult intubation. This represents a PPV of 33.3%, 
which is more consistent with current estimates of the 
Mallampati PPV.

This assessment of the airway literature must not 
be interpreted as a criticism of Mallampati et al.’s 
original paper. At the time the paper was written, the 
Cormack and Lehane system of grading of laryngeal 
view was not in routine use. Further, the authors had 
no way of knowing that, over the next 20 years, the 
specialty of anesthesia would come to adopt a more 

restricted laryngeal view as the threshold for difficult 
laryngoscopy. Rather, 20 years on, Dr. Mallampati and 
his colleagues should be congratulated on introducing 
a helpful and early classification of both oropharyngeal 
and laryngoscopic views.

In conclusion, Mallampati et al. reported the use of 
a predictive test which, in the context of their study, 
had excellent PPV. This may have generated the per-
ception that Mallampati class 3 and 4 views have a high 
positive predictive accuracy for poor laryngeal view. 
Over the subsequent years, as experience and technol-
ogy improved, our airway management skills have also 
evolved. Our specialty “moved the goalposts” with 
regards to which laryngoscopic view represents a dif-
ficult tracheal intubation. The factors discussed above 
have contributed to a common misperception that 
class 3 and 4 Mallampati views have a high positive 
predictive accuracy for what is currently accepted as 
being a difficult laryngoscopy.

Anthony M. O’Leary MBBS FC Anaes
Michael R. Sandison MD

Kevin W. Roberts MD

Albany Medical Center, Albany, USA
E-mail: olearya@mail.amc.edu 
Accepted for publication January 9, 2008.

References
 1 Mallampati SR, Gatt SP, Gugino LD, et al. A clinical 

sign to predict difficult intubation: a prospective study. 
Can Anaesth Soc J 1985; 32: 429–34.

 2 Samsoon GL, Young JR. Difficult tracheal intubation: a 
retrospective study. Anaesthesia 1987; 42: 487–90. 

 3 Cormack RS, Lehane J. Difficult tracheal intubation in 
obstetrics. Anaesthesia 1984; 39: 1105–11.

 4 Khan ZH, Kashfi A, Ebrahimkhani E. A comparison of 
the upper lip bite test (a simple new technique) with 
modified Mallampati classification in predicting diffi-
culty in endotracheal intubation: a prospective blinded 
study Anesth Analg 2003; 96: 595–9. 

 5 Gupta S, Pareek S, Dulara SC. Comparison of two 
methods for predicting difficult intubation in obstetric 
patients. Middle East J Anesthesiol 2003; 17: 275–85.

Topicalization of the airway for 
fibreoptic intubation

To the Editor:
I read, with interest, the recent letter written by Dr. 
Xue et al.,1 which reported a clever technique to topi-
calize the airway in patients with predicted difficult 
intubation. The process involved combining the fibre-


