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sen syndrome. Anaesth Infensive Care 203; 31: 217-220,
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Early transfusion and crystalloid
infusion strategy in infants undergoing
cranioplasty surgery
doi:10.1111/j.1460-9592.2009.03167.x

Sw—Cranioplasty for craniosynostosis is a procedure
associated with large incision of the vascular scalp and
resection of the bone (1), This represents major surgery for
young infants that have small blood vofumes. The exten-
sive blood loss requires transfusion of packed red cells in
most patients (2). The exact determination of blood oss
and fluid deficit in these procedures may be difficult
because the absolute amount of shed blood is small
although relatively high for the patient tself. Furthermare,
20-50% of the patient’s blood volume may be lost in less
than 30 min (3). Transfusion strategies currently devel-
oped are based on the acceptanceof infraoperativ level of
‘bemoglobi 7 gdl™ and ion [he i
(Het) lower than 30] in absence of hemodynamic instabil-
ity. We wish to describe our retrospective clinical study
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comrection of craniosynostosis treated with EPTI in com-
parison with thase treated prior to the introduction of the
new regimen (CONT group). The postoperative outcome
‘measures considered were postoperative nihil-per-0s time,
ICU and in hospital postoperative length of stay (ICU-
LOS, Total-LOS), Overall, 59 patients were studied, 25 in
the CONT group and 34 in the EPTI group. Six children
with incomplete data recording were excluded. There
were no significant differences in demographic data,
nature of skull deformation, preoperative Het, Hb, cloting
status, ERCV, and duration of surgery between the two

In the CONT group, 22 out of 25 infants were transfused
(88%) whille all 34 infants of EPTI received homologous
blood. Median volumes of transfused homologous blood
from a single donor, FFP, and crystalloids were
all significantly higher during the intraoperative period
in the EPTI group than in the CONT group: homologous
blood, 135 (45-307) ml vs 0 (0-180) m); frozen plasma, 100
(20-260) m vs 0 (0-200) ml; and crystalloid, 721 (656~
B60) ml vs 435 (367-504) ml (data as median and 9%
confidence intervals). After surgery, Hb and Hct were
significatively higher in EPTI compared to the CONT
group: 106 (10-11) mgdl™ and 31 (29-32) % vs 88
(78-9.8) gdI” and 25 (23-28)%.

‘The EPTI group had significantly better outcome mea-
sures when compared to the CONT group. The relative
isk for EPTI infants to receive a mesl after 6 h compared
o before 6 h was 0,06 (95

f a preempt
and fluid management strategy.

From Januaryl999 to September 2006, 66 surgical
procedures were performed on children for the correction
of a craniosynostosis in our hospital. In 2003, we intro-
duced 1
(Hb independent) and infusion (EPT) strategy of homo-
Iogous blood, fresh frozen plasma (FFF), and crystalloids.
‘The main reason for adopting this ncw procedure was the
clinical observation that the previous regimen of intra-
operative hemodilution and late postoperative transfu-
sions did not always replace the fuid and blood the

on
the estimate of the amount of blood losses
during earlier cranioplasties. This analysis showed that
50% of patients had intraoperative blood losses higher
than 20% of estimated red cell volume (ERCV). Thus, in
the EPTI strategy transfusion in every child was deter-
mined to be at least 20% of ERCV plus an amount of FFP
equal to 173 of blood transfused. Infusion of at lesst
8 mbkg™h™" of crystalloid completed EPTL This transfu-
sion/infusion regimen began during the surgical phase of
the coronal opening and was concluded at the milling and
margining of the cranial vault. Additional volume was
given as indicated by intraoperative assessment.

In 2006, we performed retrospective notes review o
ascertain the outcome of children undergoing surgical

2009 Blackwell Publishing Ltd, Pofisirc Anesthesi, 19, 1237-1252
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P < 0.01); the relative risk to stay in ICU at least 1 day
compared to 1o stay in ICU was 0.17 (95% confidence
intervals 0.05-0.60, P = 0.006); and the relative risk to stay
in hospital in the postoperative period more than 6 days
compared to <6 days was 0.28 (95% confidence intervals
0.09-082, P = 0021).

Our study has some limitations. It is a retros
cohort, and we therefore cannot exclude the possibility that
other y diffe E
Jt s also a small series with limited outcome measures, so
we cannot make any comment about rarer complications.
In conclusion, our results suggest that an aggressive and
early strategy of intraoperative blood transfusion (EPTI)
and crystalloid infusion may improve some outcomes in
infants undergoing cranioplasty surgery.
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Response to ‘Evaluation of the analgesia nociception index for
monitoring intraoperative analgesia in children’ (Br ] Anaesth 2018;

121: 462-8)

Eftychia Sousi, Dominic Peter Douglas Nielsen’ and Anil Rustamali Visram

London, UK
“Carresponding auther. £-mal: domsielsenegmail com

Editor—We have read with interest the study by Julien-
Marsollier and colleagues' on analgesia nm(!]mml index
(AN} for monltering intracperative analgesia in children.
Whilst the study appears well conducted, my colleagues and
Thad a few comments.

According to QUADAS-2 recommendations,’ when inrves-
tigating the diagnostic accuracy of a new test, the test under
investigation is compared with 3 gold standard or reference
‘test. One of the common design errors in studies of diagnastic
accuracy is the use of an inappropriate gold standard or
reference test. We believe that in this particular study, one of
the methodological shortromings relates to the lack of an
spepriie geld mmn.a. The ANI values were recarded for

in befora and gical inci-
e N valoes belore iion were sed st Tt
ence standard against which ANI values post-incision were
compared. This could Introduce bias in the study. Thereore,
the uecuracy of the ANI as o e test for detocting
noxious stimuli during surgery in annesthetised children

‘W feel that an external, reforance or gold standard should
have been measured in this study in erder to confirm that the
changes seen in the ANI were due to the noxious stimulus
being applied to the subjects.
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Cognitive re-engineering after a 15-year experience with routine

videolaryngoscopy
Dario Caldiroli** and Aidan J. Byrne?
*Milan, Italy and *Swansea, UK

Editor—We read with interest the paper by Cook and col-
leagues' describing the structured introduction of the
mandatory use of videolaryngoscopy across an entire
department. Since 2003, we have mandated the use of
videolaryngescopy in the Department of Neurcanesthesia
and Intensive Care of the Neurological Institute Carlo Besta

of Mian (an scademic teniary care hospital with four

Tideolayngoscopic nukatons per year This polcy arose
from recognition of the increasing difficulties encountered
during direet laryngnseepy, due bath to patient factors such
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ssessment process that could reliably predict
ok ottion®

In 2003, only two videol copes were available: the
Storz system which provided an improved view using a

the improved view used a hyperangulated blade that we

believed would reduce musce fatigue. Wo chose to use the
the use of

assessment protocol, the Bl Ganzourl Scare or skmpllﬂed

Airway Risk index.* This score includes the seven most com-

411272020 jneer 15y 1 Enhanced Reader
es8 | Comespondence
a3 limited mouth opening and anaesthetist-related factors  References
such as reduced muscle strength and age-related visual ;
thu‘ 2 m... roblems were exacerbated by the lack of a1 Gook TM, Boniface NJ, Seller ., et al. Universal video
laryngoscopy:  structured approach to conversion to vid-

eolaryngoscopy for all intubations in an anaesthetic and
intensive care departiment. Br ] Anaesth 2018; 120: 173-80

2. Caldiroli D, Molteni ¥, Sommarkva A, et el. Upper limb
muscular activity and perceived workioad during laryn-
goscopy: comparison of Glidescope® and Macintosh
Taryngoscopy in manikin: an observational study. Br J
Anaesth 2014; 112: 563-9

3. Leifer 5, Choi SW, Asanati K, Yentis SM. Upper limb dis-
orders in anaesthetists — a survey of Association of

naesth Ady Access Published Oct

mon intu-
bation. In 2010, after 6270 documented intubations it was
shown to have an incidence of false negative scoring of
0145

In addition to the advantages cited by Cook and col-
leagues, we believe that mandating videolaryngoscopy has
further advantages: (i) a reduction in the physical workload
ummd‘, (i) repeatedly using the same equipment provides

reduced, in that new
wal ul\ly need o be trained and assessed in one form of

12, 2018, httpsy//dol.arg/10.1111/anae. 14446
4. McNarry AF, Patel A. The evoluton of sirway manage-
ment—new concepts and conflicts with traditional prac-
tice. Br ] Anassth 2017; 119{suppl_1): i154-66
5. Cortellszzi P, Caldiroli D, Byme A, Sommariva A, Orena EF,
amacere I, Defining and developing expertise in tracheal
intubation using & GlideScopen for anacsthetists with
ise in Macintosh direct laryngoscopy: an in-vivo
longitudinal study. Anaesthesia 2015; 70: 2905
6. Cortellazzi P, Minati L, Falcone C, Lamperti M, Caldiroli D.
Predictive value of the El-Ganzour multivariate risk index
for difficult tracheal intubation: a comparison of Glide-
scope and Macintosh

BrJ Anaesth 2007; 99: 90511

g

failure 1o intubate/oxygenate.

in Toutine practice provides many anaesthetists with a false
sense of confidence, which leads them to continue with their
own personal practice rather than embracing the benefits of
working with colleagues to develop shared departmental
standards® Perhaps the retirement of a generation of
anacsthetists trained before the introduction of video-

opy will provide us with the opportunity to change
the way we work.
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RESPIRATION AND THE AIRWAY

BJA

Upper limb muscular activity and perceived workload during
laryngoscopy: comparison of Glidescope® and Macintosh
laryngoscopy in manikin: an observational study

D. Caldirolil*, F. Molteni?, A. Sommarival, S. FrittoliZ, E. Guanziroli3, P. Cortellazzi? and E. F. Orena}

Institute Carlo Besta, via Celoria 11, 20133 Milon, Italy

* Department of Rehabilitation Medicine, Vil Beretta, via N. Sauro 17, 23845 Costo MasnagoiLC), Itoly

Background. The interaction between operators and their working environment during

Editor’s key points poorly
« Muscie fatigue may the patient’s airway during laryngascopy, but only a few authors have oddressed operatar
interfere Whth muscle activity and workload. We tested whether different devices (Glidescope® and

Methods.

rded for eight single muscles of the left upper limb. The

« Inthisstudy, objective and

NASA Task Load Index (TLX) wos odministered ofter each experimental session to evaluate

Results. A consistent

compared

with oll musdles tested (1
fnv the upper trapezius (P=0.002), anterior deltoid (P=0.001), posterior deltoid (P=0.000),
(P=0.001) were observed. The overall NASA-TLX workload score was
s.g.ﬁmmymvov Glidescope® than for Macintosh (P=0.006), and the factors of physical

using o Gidescope® or

+ Muscular etivity and

effect size d=3.28), and significont differences

less when using the
Glidescope™,

Conclusions. Greater muscular activity and worklood were observed with the Macintosh
laryngoscope. Augmented vision and related postural adjustments related to using the
Gldescope® may vt

« Further dota are required

operate
igue, worklood

The ergonomics of laryngoscopy and tracheal intubation,
which involve the physical interoction between the operator

psychological and cognitive elements responsible for such
an nteraction, e the subject of curret reseatch. ntubation

Accepted for publication: 11 July 2013

Troditional direct laryngoscopy using the Macintosh laryn-
S 4

mouth, pharynx, and larynx ond adjustment of body posture
o goin binocular vision and produce optimal lifting and
pushing.” >

In contrast, the Gidescope® videolaryngoscope, similar to

perod of time.*The energy developed by muscles s uumm!b

from the operating field,"* This allows the operator to ochieve

ted to the patient’s airway uwwgh

the form of hort xpose i manoeuvres and positioning
tis.” elfons (pomu)“ All these foctors contribute in reducing
Soomslul L tion requit nplex per

12

coordination, and visuospatiol owareness,” which affects
musche utilization.*

ator
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ity and mortality during intubation ** **

w2220 Upperimd
BJA Coldirl et ol
operator's cognity Areflective marker wos positioned on the manikin's nose

to evaluate the beginning and end of the manoeuvre, and,
therefore, SEMG data collection.

Marker position was acquired with o computerized video
140 Hz

(SMART-D, BTS Bioengineering, Mian, Ity integroted with

In addition,
and better ease of use with the Gidescope®, but the compo-  electromyography and twovideo comeros.
nents of perceived worklood during have not
been clorified ' 1¢ cation of
30yr, i he died nose.
h fon anda did not

the forces applied to manikins or the patient's

opy2 57 722 but. only o few researchers have

focused on the operator's musculor activity and effot during
direct and indirect laryngoscopy.™®

To test the hypothesis that different devices use different

load, we quantified upper limb muscle octivity in @ team of

reveal the process of loryngoscopy to avoid bios.

Bllw the tios, pnnlnmes were reminded of the correct
and the more

by (SEMG)
and evoluoted their subjective workload with the NASA Task
mlnnxmmmm"m;uwm anda

I’cmﬂpoms could (hmge the tube wrvmne be!nle ﬂM
passed the

Macintosh laryngoscopy. tubation to prevent m: operators irum diverting mn gme
from the target.
i -
The study wos approved by the Institutionol Review Board 2% i
(December 23, 2011) and participr consent. er
The STROBE statement-checkist for reports of i of06m manikin,
studies was followed 22 i
head during laryngoscopy.
Materials for laryngoscopy Ywitha
A i ik, Munich, Germany) I
YNgoscop d for all
direct loryngoscopies, and @ GVL Gidescope® videolaryngo-

scope (Verathon™ Medical, Bothell, WA, USA), with a number

BILL IT (Ref. 30-18-000 VBM Medizintechnik GMBH,s D-72172
a.N. Germany), which is not sold for difficut irway training.
Using a manikin, instead of o real dinical proctice theatre,
‘was necessary to create the appropriate standord conditions
for assessing the two devices.

Electromyography
SEMG signals, synchronized with two digital video cameras
(sample rate 25 Hz) on the sagittal and frontal planes, were
mwalmuxmﬁ«mmmmhm
anter-
ior dettoid, middie deltoid, posterior deltold, biceps brochii, bra-
chioradialis, and triceps brochii. Bipolor Ag/AgCl (Ambu A/S,
Denmark) surface electrodes pairs with 10 mm diometer were
placed with an inter-electrode distance of 10 mm along the
centre of each musdle.! Electrode placements followed the

Set-up for laryngoscopy indications for SEMG for the Nor-Invasive Assessment of
i Muscles.”
atrolley, andits heig iphi- (ver. 1.10.394.0;
sternum and umbilicus and initially positioned in the sniffing smmndwhhﬂuumlymd%m}muﬁmm
i However, i related isometric [
he position of the manikin 8 wmpafmdmmdpmnsfamd\nusdebdam

j 1
A siicone-tubricated Covidien (IIC Mansfield, MA, USA) 7.5
mm tracheol tube reinforced with o malieable stylet wos used
for each loryngoscopy.
e time of laryngoscopy was caluated from blade inser-

was defined either as an attempt lasting 60 s o if the. tube

the experimentol trials. The recorded signals were band-pass
filtered at 5-250 Hz with o third-order Butterworth filter and
mmmwmmmstmmwmdum

were nommolized to the SEMG volues measured
mmh&mlwm.hmd(ﬂmmmnm
AU of sing

the end of

564

octivity.
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Muscular activity and workiood in lryngoscopy BJA BJA Coldiro etol.
Tosk workload assessment 9006 (see the Data handing and sttistc section) and ot
NASAITL 0£0, Mackiosh Gidescope.

25000 25000

mmmﬂsmﬁemmmm&mnw
averoge of ratings on six dimensions: mental demands,

physical demands, temporal demands, effort,
‘and frustration.'” Mental, physicol, and temporol demand are
defined os demands imposed on the subject by the task,
‘whereas performance, effort, and frustration ore determined
wmlmndmmjmmmmmkmnxs
divided into two parts. In the first part, participants must
assign a weight to the six factors and, in the secand part, they
have to rate the foctors on a visual scale ranging from low to

ly
The combination of these two is used to calculate the final
overall worklood score and the six foctors” subscores. NASA-

Data handling and statistics
The AUCH
thesiscts o A

and single scoe for cch o th s workod foctus vere

b-uuwmwmmtdwnmnmmnnntysed
using SPSS ver. 17.0 (SPSS Inc, Chicago, IL, USA). A two-tafled
Student's t-test for matched pairs was performed, with the
significance level set at P<0.05, and ot P0.006 (P=0.05/8)

nxmmmmwdun

sassion,
Mocintosh and Giidescope® videoloryngoscopes.

Study design and data collection

training session of 10 intubations per device to become
forniliar with the manikin and avoid any leaning effect during
the session. Dota colfection begon with the anesthetist in o
stonding postion. Data acquisition storted 5 5 before ond

for SEMG 0,008 ( NASA-TLX
ibscal i correction for
Results

eligible because he was newly hired, and two decided not to
participate. Therefore, 10 stoff anaesthetists [six males and
four females; mean (so) age 43.6 (11.5) yr] ofl experienced
with Macintosh and Glidescope® (200 routine intubations),
participated in the study. No subject had a history of chronic

for each session, with a 1 min break between each session to
assess dota consistency. All dota acquisitions were performed

y

i inter-oper riability.
Subjects completed NASA-TLX at the end of each session. A
psychologist, biinded to the indviduol test resuit, ttended ol

35,P=0;

(AuQ) 9
i Fig. 1).

upper trapezius (P ), anterior

adle deltoid ) triceps

‘Outcomes and hypothesis

cular octivity during laryngoscopy performed with the Glides-
cope™ md Macintosh. We expected ot least o mean 50%

brochi (P0.033), o bceps (P=0.49), We s colulted the
affect size (ES) for the differences in muscie activation, We
found a mean ES of d=3.28, which was very large, with single
ESsof d=171-7.75.

ond Glidescope® laryngascopy is shown in Figure 2, The total

s quantified by the AUC index. The secondary outcome was
the perceived workload assessed with the NASA-TLX. We

scope® .006). Moreaver,
the foctors of mental demand, physical demand, effort, and

speculated
Glidesco

globy
pe” than for Macintosh
physical,

tributed to

ig.3).

tists.
variables.

Sample size
Wie performed an a prior, two-tailed t-test for matched pairs

Laryngoscopy and intubation are complex tasks because of
direct interoction between the operotor, device, and patient
where motor control, attention, precision, and time play key
roles in operator workload dﬁtlmion. Previous omlytlc

outcome, ion. Wesetaat

wmwh‘dmmdyscmeopumm.mmmmmnld

571720
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Fig2 3

applied to the patient’s airway. Hastings ond colleogues’
demonstrated rapid decay of force applied with time, which
th

with Glidescope™® compared with Mocintosh. Statisticol ignifi-

bULES, which quan-

i war
remorkoble. Mumwa, the pmﬂs major, middle d!M

colleagues™

fotig the number
o’ult:lvvts permitted.

videolaryngoscopes have been introduced, studies
tmc ‘shown significant reduction in forces opplied compared

mhmmhwnpumdmhﬁdﬁmpn lnﬂtdd.tf!

‘adialis were actively involved during Mocintosh laryngoscopy

with those of direct both mani-
lins!* 2 In particulor, iti i

of this finding could be that the extended

lanym-
goscopy compared with Macintosh loryngoscopy, both in @
monikin®? * and humans.?®

566

vision of pe® ollowed posture to be maintained,
which engoged the upper imb muscles less and reduced
SEMG octivity. The comfort during manual hondiing tasks is
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Fig3

positively correlated with muscle EMG” and lower maximum
musculr actity is orrelted withhigher leves of perform-

Lessening worklood in terms of physicol demond and
fatigue increases the avollability of ment resources to plon
and

|, precision,
Because generating the appropriate force constitutes o
possible limiting foctor, videolaryngoscopes could be useful

oper ond posshilty

errors. ™,
150 common method totet the usabily ofjob nstruments

in physical strength typically identified in novice females.””

wamgef" cansiders that the potential clinical henefns onhe

laryngoscopy has notbeen demonstrated ond further studies
are required.

Consistent with o decrecse in the musculor activity, our
results showed a significant reduction in perceived workload
during Glidescope® loryngoscopy compared with Macintosh
laryngoscopy, with particular respect to physical demand
ond effort.

Therefore,
of more ergonomically efficient devices would decrease
task related workioad.

Byme and wueogues" volidated o novel quantitative

ket ik
reducing workdoad in anaesthesia is a prominent issue for
safe clinicol practice. As a confirmation, 64% olammh-ll;u
scribe performance errors to excessive workload

use of girway
Ir;hueusedwkbodmnmdumdnbﬂlywmmdtoum
anticipated problems or new task demands.

Based on our results and the literature, @ more ergonamic
instrument, such as the Glidescope® videolaryngoscape, will
reduce worklood and potentially enhonce clinicol safety. A
major limitation of the study was the use of the manikin,
although it wos intended to avoid inter-patient variobiity
because it imits the generalizabilty of the results to clinical
proctice.

Application of our conclusions to other anaesthesia pro-
viders may also be limited because of different familiarity
with the Glidescope® videolaryngoscope. To our knowledge,
this s the first study that has provided a combination of ob-
jective and subjective measures reloted to both perception
and action during the complex task of laryngoscopy. Our
results emphosize the symmetric reduction in both o
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subjective evaluation of physical demand and effort and the
instrumental measurements of muscle octivation.

Conclusions

6 Bucx ML Vo Geel RTM, Scheck PAE, Stfnen T, Erdmann W. Forces

‘opplied dusing loryngoscopy and the relotionship with patient
chorocteistcs. Anaesthesia 1992 47 601-3
7 Hostings H, Force,torque,and

stressreloxation with direct laryngascopy. Anesth Analg 1996; 82:
456-61
Wolker J, 8r)

the operator's perception of less effort during laryngoscopy.
The cugmented vision of the Glidescope® and related postural
adjustments were the key foctors in reduding the omount of

this oper
results obtained are applicoble to patients, to o brood cross-
section of ancesthetists, different intubotion devices, and
evels of troining.
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