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Acceptability of auricular vs frontal
bispectral index values
Editor—Bispectral index (BIS) monitoring is a useful adjunct to
monitoring depth of anaesthesia and reducing the risk of
awareness for high-risk groups.1 Its placement is traditionally
over the frontotemporal region which may not be possible for
certain neurosurgical procedures. The only other alternative
studied so far is an occipital placement of the BIS sensor
which has produced conflicting results.2 3 This also requires
the shaving of the scalp over the occiput. We therefore
assessed the feasibility of an auricular approach compared
with the values obtained from a frontotemporal approach in
patients undergoing surgery.

After ethics approval, we consented patients aged 18–70 yr
undergoing laparoscopic cholecystectomy to have BIS sensors
applied in both the frontotemporal and auricular regions

(Fig. 1). Anaesthesia was induced with propofol and fentanyl,
and maintained with either sevoflurane or desflurane. Signal
quality index (SQI) and BIS values were recorded continuously.
Recordings were started after verifying an SQI more than 95%
and electrode impedance of ,5 kV. The averages were
calculated over every 3 min and the two data sets were then
compared using the Bland and Altman random effects model
analysis. A clinically acceptable level of agreement would
differ by ,10 BIS units.

We collected 1812 paired readings from 16 patients. The
95% limits of agreement ranged between 217.6 and +33.1.
There was a 0.8% incidence of potential awareness (BIS .60)
measured by the frontotemporal approach which was not
picked up by the auricular approach.

The results of this study demonstrate that the limits of agree-
ment are too wide for the auricular approach to be used in sub-
stitution of the frontotemporal approach. Using the auricular
approach not only increases the riskof not detecting awareness,
but also under-estimates the depth of anaesthesia by a larger
margin. This could potentially lead to the anaesthetist increas-
ing the depth of anaesthesia unnecessarily, which is then asso-
ciated with an increased risk of morbidity and mortality.4
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Ferric carboxymaltose increases epoetin-a
response and prevents iron deficiency
before elective orthopaedic surgery
Editor—Interest for ‘Patient Blood Management’ is increasing
because of accumulating evidence that blood transfusion
may be deleterious.1 Correction of preoperative anaemia is
the first pillar of this management and is recommended
before elective orthopaedic surgery.2 Different strategies are
used across Europe to correct anaemia,3 epoetin-a (EPO)

Fig 1 Auricular placement of BIS monitor.
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being one of the available treatments. Indeed, EPO showed its
effectiveness in reducing perioperative blood transfusion,
when administered in the month preceding a major ortho-
paedic surgery in patients with a haemoglobin (Hb) value
between 10 and 13 g dl21.4 Iron therapy is usually associated
with EPO to cover the iron demand of increased erythropoi-
esis.2 To date, oral iron was almost the only choice, despite
its low absorption, negatively impacted by many factors (in-
flammation, antacids or thyroid hormones, tea . . .), and its
gastrointestinal side-effects that may reduce patients’ com-
pliance.5 6 A new iron compound, ferric carboxymaltose
(FCM), has become available recently, allowing short i.v. infu-
sion of doses up to 1000 mg in 15 min.7 8 FCM has already been
proposed as part of patient blood management protocols,9

but has not been compared with oral iron in association
with EPO in orthopaedic surgery.

After local ethics committee approval, we compared in a
before–after, prospective, observational study the efficacy of

FCM and of oral iron, in combination with EPO. EPO (40 000 IU s.c)
was administered 3, 2, and 1 weeks before surgery in patients
with an Hb,13 g dl21. During phase 1, oral iron (ferrous sul-
phate, 160 mg day21) was prescribed for 5 weeks together
with the 3 EPO injections, whereas during phase 2, patients
received i.v. 1 g of FCM 3 weeks before surgery together with
the first EPO injection. Surgeons and surgical techniques did
not change between the two phases. The day before surgery,
a blood sample to assess iron deficiency (defined as ferritin
,100 g litre21 or transferrin saturation ,20% associated with
a reticulocyte haemoglobin content ,29 pg)10–12 was drawn.

Oral iron was used in 19 patients and FCM in 32 patients, in
association with EPO. None of these patients had been trans-
fused. As shown in Table 1, haemoglobin values were signifi-
cantly higher in patients treated with FCM, from the 8th day
before surgery until hospital discharge. In addition, the use of
FCM allowed a dramatic decrease in the number of patients
with iron deficiency the day before surgery (10% vs 82%,

Table 1 Baseline characteristics and perioperative data of patients treated with EPO and oral iron (EPO+OI) or EPO and ferric carboxymaltose
(EPO+FCM). Data are expressed as medians (Q1–Q3) or numbers (%) and compared by a Mann–Whitney test or a Fisher’s exact test, respectively.
D28, the 8th day before surgery; D21, the day before surgery; D+1, the day after surgery; Ddischarge, the day of hospital discharge; EPO, epoetin-a

EPO1OI EPO1FCM P-value

Preoperative data n¼19 n¼32

Age (yr) 75 (66–78) 75 (64.3–79) 0.85

Female gender 16 (84%) 24 (75%) 0.5

Weight (kg) 70.0 (59.0–82.0) 75.0 (60.8–89.8) 0.38

Body mass index (kg m22) 26.3 (24.3–33.5) 29.4 (24.4–33.3) 0.68

Type of surgery

Total hip arthroplasty 11 (58%) 17 (53%) 0.78

Total knee arthroplasty 8 (42%) 15 (47%) 0.78

Diabetes 5 (26%) 4 (13%) 0.27

Hypertension 13 (68%) 23 (72%) 1

Usual medications

Coumadin or heparin derivatives 1 (5%) 2 (6%) 1

Aspirin 1 (5%) 6 (19%) 0.24

Clopidogrel 2 (11%) 0 (0%) 0.13

Antiulcer 5 (26%) 10 (31%) 0.76

Haemoglobin levels (g dl21)

Anaesthesia visit 12.0 (11.7–12.4) 12.5 (12.0–12.7) 0.16

D28 13.2 (12.8–13.5) 14.1 (13.1–14.8) 0.04

D21 13.9 (13.2–14.5) 15.0 (14.0–15.8) 0.01

Intra- and postoperative data n¼19 n¼31

Haemoglobin levels (g dl21)

D+1 11.4 (10.3–12.5) 12.9 (12.0–13.6) 0.0008

Ddischarge 10.9 (9.9–12.2) 12.3 (11.6–12.8) 0.007

Nadir haemoglobin 10.8 (9.6–11.6) 11.9 (11.3–12.7) 0.0017

Anaemia at discharge 13 (68%) 14 (45%) 0.15

Hb ,10 g dl21 at discharge 5 (26%) 1 (3%) 0.02

Transfused patients 0 (0%) 0 (0%)

Tranexamic acid treated patients 16 (89%) 31 (100%) 0.13

Tranexamic acid dose used per patient (g) 3.5 (0.8–5.0) 4.0 (3.0–5.0) 0.12

Postoperative i.v. iron 1 (5%) 0 (0%) 0.38

Length of stay (days) 9 (8–10) 9 (8–10) 0.93
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P,0.0001) with much higher ferritin levels [68 (22–105) vs 408
(242–534) mg litre21, P,0.0001], despite a good declared ob-
servance of oral iron (88% of the patients declared full compli-
ance, which was confirmed by the observation of black stools).
Moreover, side-effects associated with FCM were low [1 (3%)
subcutaneous diffusion and 1 (3%) patient with dark urine]
compared with 7 (37%) patients receiving oral iron (P¼0.009)
[3 (16%) constipations, 2 (11%) diarrhoea (22%), 2 (11%) ab-
dominal pain, and 2 (11%)nausea].

In conclusion, the use of FCM, compared with oral iron,
increases EPO response, with increased discharge haemo-
globin levels, and prevents the depletion of iron stores
induced by EPO. This could be another benefit of i.v. iron, as
depleted iron stores may impair the correction of postoperative
anaemia. In addition, there is accumulating evidence that iron
deficiency per se, independently of anaemia, is associated with
fatigue13 and muscle weakness.14 Thus, the correction of iron
deficiency, with or without anaemia, could be effective in im-
proving fatigue and physical performance.15
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Malleable stylet in difficult intubation: a
modified technique
Editor—In anaesthesia practice, 1–4% of patients require mul-
tiple attempts during tracheal intubation. A difficult intubation
is a complex interaction of patient factors, clinical setting, and
the skills of the practitioner.1 A number of intubation aids
and equipment including intubating guides, lighted stylets,
bougies, laryngeal mask airways, and video-laryngoscopes
are now available for unanticipated difficult tracheal intub-
ation.1 2 In situations when airway adjuncts are not readily
available, a malleable stylet which is usually a part of basic
equipment for tracheal intubation may be used with a different
technique. The conventional method of using a malleable
stylet during tracheal intubation is well known. We describe
our experience of the use of a malleable stylet in adult patients
with laryngoscopic view of Cormack–Lehane (CL) grade III
even after optimal external laryngeal manipulation. An adult
malleable stylet (Portexw, Smith Medical, non-USA) which
has a soft tip (1.0 cm) was used with a modified technique in
difficult intubations. The malleable stylet was well lubricated
and was inserted with the tip of the stylet curved upwards
208 protruding nearly 2.0 cm beyond the tip of the tracheal
tube (TT) (Fig. 1A). The anaesthesiologist performing laryngos-
copy inserted the assembly in the mouth and directed it along
the dorsal surface of the epiglottis so that the tip of the stylet
came to lie in front of the glottic opening (not visible in
patients with CLgrade III). This was followed bya synchronized
movement of insertion of 1.0 cm of TT by the anaesthetist
along with simultaneous gradual withdrawal of the stylet by
1.0 cm by an assistant (Fig. 1B). The tip of the TT at this point
was in front of the glottic opening, which was then inserted,
further in the trachea while the stylet was gradually withdrawn
(Fig. 1C). So far, this modified technique has resulted in success-
ful tracheal intubation in our patients with CL grade III with no
adverse effects or airway trauma. The principle of our tech-
nique is somewhat similar to the use of a bougie but differs
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