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"The only type of anaesthesia your
health insurance would cover is a
tranquilizer dart.”
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Local Anesthetics — peripheral nerve,
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Laparoscopic cholecystectomy under segmental thoracic
spinal anaesthesia: a feasibility study

A. A. J. van Zundert'*, G. Stultiens?, J. J. Jakimowicz2, D. Peek!, W. G. J. M. van der Ham!,
H. H. M. Korsten! and J. A. W. Wildsmith?

!Department of Anesthesiology, ICU and Pain Therapy and *Department of Surgery, Catharina
Hosjpital —Brabant Medical School, Michelangelolaan 2, NL-5623 EJ Eindhoven, The Netherlands.
Department of Anaesthesia, Ninewills Hospital and Medical School, Dundee DD1 95Y, UK

*Corresponding author. E-mail: zundert@iae.nl

Background. Laparoscopic surgery is normally performed under general anaesthesia, but
regional techniques have been found beneficial, usually in the management of patients with
major medical problems. Encouraged by such experience, we performed a feasibility study of
segmental spinal anaesthesia in healthy patients.

Methods. Twenty ASA | or |l patients undergoing elective laparoscopic cholecystectomy
received a segmental (T10 injection) spinal anaesthetic using | ml of bupivacaine 5mgml '
mixed with 0.5ml of sufentanil 5 pg ml~'. Other drugs were only given (systemically) to
manage patient anxiety, pain, nausea, hypotension, or pruritus during or after surgery. The
patients were reviewed 3 days postoperatively by telephone.

Results. The spinal anaesthetic was performed easily in all patients, although one complained of
paraesthesiae which responded to slight needle withdrawal. The block was effective for surgery in
all 20 patients, six experiencing some discomfort which was readily treated with small doses of
fentanyl, but none requiring conversion to general anaesthesia. Two patients required midazolam
for anxiety and two ephedrine for hypotension. Recovery was uneventful and without sequelae,
only three patients (all for surgical reasons) not being discharged home on the day of operation.

Conclusions. This preliminary study has shown that segmental spinal anaesthesia can be used
successfully and effectively for laparoscopic surgery in healthy patients. However, the use of an
anaesthetic technique involving needle insertion into the vertebral canal above the level of termin-
ation of the spinal cord requires great caution and should be restricted in application untl much
larger numbers of patients have been studied.

Br | Anaesth 2007; 98: 682-6

Keywords: anaesthesia, day-case; anaesthetic techniques, regional, spinal; anaesthetics local,
bupivacaine; analgesics opioid, sufentanil; surgery, laparoscopic cholecystectomy

Accepted for publication: January 24, 2007
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REVIEW ARTICLE
Risks and side-effects of intrathecal morphine combined
with spinal anaesthesia: a meta-analysis

M. Gehling’ and M. Tryba®

I Consultant Anaesthetist and 2 Head of Department, Department of Anaesthesiology, Intensive Care Medicine and
Pain Therapy, Klintkum Kassel, Kassel, Genmany

Summary
Intrathecal morphine is often used for postoperative analgesia after surgery. We performed a
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E M. Gehling and M. Tryba « Side-effects of ntrathecal morphine Anaesthesia, 2009, 64, pages 643-651
"

Morphine  Risk difference for respiratory depression

Y Author Ref. (mg) (95% CI)
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-1.00  -050 000 0.50 1.00 Figure 6 Risk of respiratory depression
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Pre-emptive intraperitoneal local anaesthesia: an effective method in

immediate post-operative pain management and metabolic stress
response in laparoscopic appendicectomy, a randomized,
double-blinded, placebo-controlled study

Mohana Raj Thanapal,*{ Mahadevan D. Tata,* Ann J. Tan,t Thiruselvi Subramaniam,t Jenny M. G. Tong,t
Kandasami Palayan,+ Sanjay Rampal§ and Ramesh Gurunathan*

*Department of Surgery, Tuanku Ja'afar Hospital, Seremban, Negeri Sembilan, Malaysia

tDepartment of Anesthesiology, Tuanku Ja'afar Hospital, Seremban, Negeri Sembilan, Malaysia

+Department of Surgery, International Medical University, Kuala Lumpur, Malaysia

§Department of Social and Preventive Medicine, Faculty of Medicine, Unwversity of Malaya, Kuala Lumpur, Malaysia and

1IDepartment of Surgery, University of Ma'aya Medical Centre, Kuala Lumpur, Malaysia

Key words
intrapernitoneal local anaesthesia, metabolic stress
response, pre-emptive analgessa.
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Abstract

Background: Although laparoscopic surgeries are associated with reduced surgical
stress response and shortened post-operative recovery, intense pain and high analgesia
requirements in the immediate post-operative period are often the chief complaints.
Aim: The aim of this study was to evaluate the effect of pre-emptive intraperitoneal
local anaesthetic drugs on post-operative pain management and metabolic stress
response in laparoscopic appendicectomy.

Method: The method used was a randomized double-blinded placebo-controlled
study. Patients with clinical diagnosis of acute appendicitis who fulfil the criteria, were
taken into this study. Primary outcomes investigated were consumption of patient-
controlled analgesia during the immediate post-operative period (first 6 h) and subse-
quent 18 h as well as serum cortisol sampling.

Results: Total of 120 patients were recruited into three different treatment groups (placebo,
ropivacaine, levobupivacaine). In order to maintain visual analogue score of 0-1 during the
immediate post-operative period, patients in the placebo group required significantly (P <
0.001) higher dose of analgesia (morphine/mg) — 11 mg (8.3-15.5) as compared with
ropivacaine — 4 mg (3.0-6.0) and levobupivacaine —~ 3.5 mg (2.0-5.0). The immediate
post-operative serum cortisol showed a significant increase in serum cortisol in the placebo
group (P = 0.001) as compared with ropivacaine and levobupivacaine groups.
Conclusion: Pre-emptive intraperitoneal local anaesthesia in laparoscopy surgery is a
safe, non-invasive procedure that can benefit patients by reducing the immediate
post-operative pain intensity and metabolic stress response of the body.
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Clinical effectiveness of transversus abdominis plane (TAP
block in abdominal surgery: a systematic review and

meta-analysis
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Abstract

Aim Reduced opioid use in the immediate postoperative
period i associated with decreased complications. This
study aimed to determine the cffect of wransversus abdo-
minis plane (TAP) block on morphine requirements 24 h
after abdominal surgery. Secondary outcomes incdluded the
cffect of TAP block on morphine use 48 h after surgery,
incidence of postoperative nausca and vomiting (PONV)
and impact on reported pain scores (visual analogue scalke),

Method A systematic review of the literature was con-
ducted for randomised controlled trials (RCT's) cvaluat-
ing the cffects of TAP block in adults undergoing
abdominal surgery. For continuous data, weighted mean
diffcrences (WMD) were formulated; for dichotomous
data, odds ratios (OR) were calculated. Results were
produced with a random cffects model with 95% confi-
dence intervals (CI).

Resules Nine studies, including published and unpub-
lished data, containing a total of 413 paticnts were
included. Of these 205 received a TAP block and 208 a
placebo. Cumulative morphine utilization was statistically
significantly reduced at 24 h. [WMD - 23.71 mg
(38.66-8.76);, P~ 0.002) and 48 h [WMD « 38.08 mg
(18.97-57.19); P < 0.0001] in patients who reccived a
TAP block and the incidence of PONV was significantly

reduced [OR = 0.41(0.22-0.74); P~ 0.003). T
a nonsignificant reduction in the visual analogue
postoperative  pain  [WMD =073 cm (1.8
P = 0.2]. There were no reported adverse event
ing TAP block.

Conclusion Transversus abdominis plane blocl
reduces postoperative moephine requirements
and vomiting and possibly the scverity of p
abdominal surgery. It should be considered as |
multimodal approach to anacsthesia and enhanc
cry in patients undergoing abdominal surgery.

Keywords Transversus abdominis plane block,
local anacsthetic, opioid, ficld block, nausea and

What is new in this paper?

This systematic review and meta-analysis of 1
domized controlled trials compares patients who
a transversus abdominis planc (TAP) block in at
surgery with those who did not. TAP block
opiate requirement within the first 24 and 48 h
cratively. This is the first meta-analysis to show a
in the incidence of postoperative nausca and
with using TAP blocks.

Introduction

Adcquate postoperative pain relicf modifics the surgical
stress response, aids recovery and leads 1o a better
outcome following surgery [1,2). A significant compo-
aecnt of pain following abdominal surgery is attributed to
parictal pain inflicted by the surgical incision [3]. Local

Comespondence 2 Thomas Danel Depantvent of Surgery, Viatona Hospa,
Huyfed Road, Krkcady Fle Y2 5AH LK
Evmal thomasdineirhsnet

© 2012 The Authers

anacsthesia techniques, and particularly abdom
ficld blocks, have long been recognized as an
analgesic strategy that may be used to o
postoperative wound pain [4].

The transversus abdominis planc (TAP) loc
thetic block is an analgesic technique that has
increasingly popular over the last decade and inv
infiltration of local anaesthetic in the plane ben
internal oblique and transversus abdominis muy
Sensory afferent nerve branches of the Jower six
and upper lumbar nerves innervate the anterior

Colorectal Drease © 2012 The Assocution of Coloproctoiogy of Great Brtan and Ireland, 14, 06350642
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Outpatient inguinal hernia repair under local anaesthesia:
feasibility and efficacy of ultrasound-guided transversus

abdominis plane block
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F. Milone
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Abstract

Background The aim of this prospective randomized
study was to determine the utility of transversus abdominis
plane (TAP) block to improve the efficacy of conventional
local anaesthesia for hernia repair in order to achieve an
adequate anacsthesia and to evaluate its post-operative
analgesic effectiveness.

Method Hundred and fifty consecutive male patients
undergoing outpatient hernia repair (Lichtenstein tech-
nique) were enrolled in this study. Patients were randomly
allecated to undergo a combined TAP block and local
anaesthesia (case group) or single conventional local
anacsthesia (control group). The study was designed to
obtain a 1:2 case—control ratio. The primary outcome was
the evaluation of the proportion of patients achieving an
adequate anacsthesia. The sccondary outcome was the
cvaluation of pain on movement, pain at rest, rescuc
analgesia need, nausca and satisfaction.

Results  An adequate anacsthesia was achieved in 8 %
case and in 36 % control subjects (p = 0.001). At the 6 and
12 h post-operative evaluations, patients enrolled in the
case group reported significantly less pain (evaluated by
VAS score) both at rest and on movement (p always =
0.001). Moreover, the need of rescue analgesia resulted
significantly higher in the control group (14 vs. 32 %,
p = 0.01).

Conclusion Our results demonstrated that, as compared
with conventional local anacsthesia, the combination of
TAP block with local anaesthesia showed a higher efficacy

M. Milone (54) - M. N. D, Di Minno - M. Musella -
P, Maictta - G. Salvatore - C. lacovazzo - F, Milone
University “Federico II™ of Naples, Via Pansini §,
80131 Naples, ltaly

e-mal: milonc.marco@alice.n

in the obtainment of an adequate anaesthesia and in the
post-operative pain control for hernia repair.

Keywords TAP block - Hernia - Anaesthesia - Analgesia

Introduction

Inguinal hemia repair is one of the most commonly per-
formed operations world-wide [1]. However, there is no
common consensus among surgeons regarding the best
choice of anaesthesia.

Several retrospective and randomized controlled trials
demonstrated the clinical and pharmacoeconomic supern-
ority of local anacsthesia as compared with spinal and
general anaesthesia [2-6). In spite of this, the use of local
anacsthesia for inguinal hernia repair in Europe is not a
common practice. Interestingly, the low utilization of local
anacsthesia for inguinal hernia repair was noticed across
Europe. Previous studies have revealed that, in the UK,
only 5-10% of inguinal hemias undergo surgery
under local anacsthesia with the majority of cases being
repaired under general (60-70 %) or regional anacsthesia
(10-20 %) [7-11].

The trunsversus abdominis plane (TAP) block is a
regional anaesthesia technique that provides analgesia to
the parictal peritoneum as well as to the skin and muscles
of the anterior abdominal wall [12, 13]. Despite a relatively
low risk of complications and a high success rate using
modemn techniques, TAP block remains overwhelmingly
underutilized. Although the block is technically straight-
forward, there is inertia regarding its adoption into clinical
practice [12].

The aim of this prospective randomized study was to
determine the utility of TAP block to improve the efficacy

4@ springer
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Transversus Abdominis Plane Block to
Ameliorate Postoperative Pain Outcomes After
Laparoscopic Surgery: A Meta-Analysis of
Randomized Controlled Trials

Gildasio S. De Oliveira Jr, MD, MSCI, Lucas Jorge Castro-Alves, MD, Autoun Nader, MD,
Mark C. Kendall, MD, and Robert J. McCarthy, PharmD

BACKGROUND: Transversus abdominis plane (TAP) block has been used as a multimodal strat- /
egy to optimize postoperative pain outcomes; however, it remains unclear which type of surgical
procedures can benefit from the administration of a TAP block. Several studies have examined
the effect of the TAP block on postoperative pain outcomes after laparoscopic surgical proce-
dures and generated conflicting results. Our main objective in the current investigation was to
evaluate the effect of TAP block on postoperative analgesia outcomes for laparoscopic surgical
procedures.

METHODS: A search was performed to identify randomized controlled trials that evaluated the
effects of the TAP block compared with an inactive group (placebo or “no treatment”) on post-
operative pain outcomes in laparoscopic surgical procedures. Primary outcomes included early
(0-4 hours) and late (24 hours) postoperative pain at rest and on movement and postoperative
opioid consumption (up to 24 hours). Meta-analysis was performed using a random-effects
model. Publication bias was evaluated by examining the presence of asymmetric funnel plots
using Egger regression test. Meta-regression analysis was performed to establish an associa-
tion between the local anesthetic dose and the evaluated outcomes.

RESULTS: Ten randomized clinical trials with 633 subjects were included in the analysis. The
weighted mean difference (99% confidence interval) of the combined effects favored TAP block
over control for pain at rest (€4 hours, -2.41 [-3.6 to -1.16]) and (at 24 hours, -1.33 [-2.19
to -0.48]) (0-10 numerical scale). Postoperative opioid consumption was decreased in the
TAP block group compared with control, weighted mean difference (99% confidence interval) of
-5.74 (-8.48 to -2.99) mg morphine IV equivalents. Publication bias was not present in any
of the analysis. Preoperative TAP block administration resulted in greater effects on early pain
and opioid consumption compared with postoperative administration. Meta-regression analysis
revealed an association between local anesthetic dose and the TAP block effect on late pain
at rest and postoperative opioid consumption. None of the studies reported symptoms of local
anesthetic toxicity.

CONCLUSIONS: TAP block is an effective strategy to improve early and late pain at rest and
to reduce opioid consumption after laparoscopic surgical procedures. In contrast, the TAP
block was not superior compared with control to reduce early and late pain during movement.
Preoperative administration of a TAP block seems to result in greater effects on postoperative
pain outcomes. We also detected a local anesthetic dose response on late pain and postopera-
tive opioid consumption. (Anesth Analg 2014,118:454-63)
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Tap block laparoscopic surgery

Early Pain at Rest

Study name Sample size Difference In means and 99% CI

TAP

Block Control
Sinha ref 29 50 S0 [ |
Walter ref 30 3 32
Petersen ref 31 37 37
Kane ref 32 28 28
DeOliveira{Hysterectomy) 1 ref 34 22 12 E 3
DeOliveira(Hysterectomy) 2 ref 34 21 12 =
Ra 1ref 36 18 G
Ra 2 ref 38 18 9

225 189 >

-12.00 -6.00 0.00 6.00 12.00

Favors TAP block Favors Control

Figure 2. Meta-analysis evaluating the effect of transversus abdominis plane (TAP) block on early pain scores (€4 hours) at rest compared
with control. The overall effect of TAP block versus control was estimated as a random effect. Point estimate (99% confidence interval [Cl])
for overall effect was -2.41 (-3.6 to -1.16) (0-10 numerical scale). Weighted mean difference for individual studies represented by square
on Forrest plot, with 99% CI of the difference shown as solid line. Larger sized square and thicker 99% Cl line denote larger sample size. The
diamond represents the pooled estimate and uncertainty for the effects of TAP block compared with control.

Late Pain at Rest

Study name Sample size _Difference in means and 99% CI

TAP

Block Control
Sinha ref 29 S0 S0
Walter ref 30 31 32 }
Petersen ref 31 37 37
DeOliveira(Hysterectomy) 1 ref 34 22 12
DeOliveira(Hysterectomy) 2 ref 34 21 12 s
DeOliveiraloutpatient) 1 ref 35 24 12 =
DeOliveira(outpatient) 2 ref 35 23 12
Ra 1ref 36 18 4 E =
Ra 2 ref 36 18 a B =
Hosgood ref 33 24 22 -

268 207 L 3

1200 800 0.00 6.00 12.00

Favors TAP block Favors Control

Figure 3. Meta-analysis evaluating the effect of transversus abdominis plane (TAP) block on late pain scores (24 hours) at rest compared
with control. The overall effect of TAP block versus control was estimated as a random effect. Point estimate (99% confidence interval [Cl])
for overall effect was —1.33 (—2.19 to -0.48) (0-10 numerical scale). Weighted mean difference for individual studies represented by square
on Forrest plot, with 99% CI of the difference shown as solid line. Larger sized square and thicker 99% Cl line denote larger sample size. The
diamond represents the pooled estimate and uncertainty for the effects of TAP block compared with control.




Opioid Consumption

Difference in means and 99% CI

Figure 5. Meta-analysis evaluating the
effect of transversus abdominis plane
(TAP) block on postoperative opioid con-
sumption compared with control. The
overall effect of TAP block versus control
was estimated as a random effect. Point
estimate (99% confidence interval) for
overall effect was —-5.74 (-8.48 to -2.99)
mg morphine IV equivalents. Weighted
mean difference for individual studies rep-
resented by square on Forrest plot, with
99% CI of the difference shown as solid
line. Larger sized square and thicker 99%

Study name Sample size

TAP

BlockControl
Albrecht ref 28 21 R N
Walter ref 30 31 32 4
Kane ref 32 28 28
DeOliveira(Hysterectomy) 1 ref 34 2 12 R X5
DeOliveira(Hysterectomy) 2 ref 34 21 12
DeOliveira(outpatient) 1 ref 35 24 12 R 1
DeOliveira(outpatient) 2 ref 35 23 12 5
El-Dawlatly ref 37 21 21
Hosgood ref 33 24 2

221 181 -

-1200 -6.00

Favors TAP block Favors Control

Cl line denote larger sample size. The dia-
mond represents the pooled estimate and
uncertainty for the effects of TAP block
compared with control.

6.00 1200

an association between the total local anesthetic volume
administered (milliliters) and an effect on late pain at rest
(slope [95% CI] = -0.02 [-0.045 to -0.006], P < 0.001 com-
pared with slope = 0).

Late Pain (24 Hours) at Movement

The overall effect of 3 studies?**! that examined the effect
of TAP block on late pain at movement compared with con-
trol did not reveal a significant effect in relation to a large
CI, WMD (99% CI) of 0.33 (-0.40 to 1.07) (0-10 numerical
scale), P = 0.31. Heterogeneity was low (I? = 0). All the stud-
ies evaluated TAP block performed preoperatively.

Postoperative Opioid Consumption (up to 24
Hours)

The aggregated effect of 7 studies (9 comparisons)?*032-33
evaluating the effect of TAP block on postoperative opioid
consumption compared with control favored TAP block,
WMD (99% CI) of -5.74 (-8.48 to —2.99) mg IV morphine,
P < 0.001 (Fig. 5). Two studies provided 2 comparison, and
they were included in the analysis.** The funnel plot did
not demonstrate asymmetry (P = 0.12). Heterogeneity was

high (I? = 89%).The aggregated effect of studies evaluat-
ing TAP block performed preoperatively was substantially
greater, WMD (95% CI) of —-6.34 (-8.52 to —4.15) compared
with the effect of the only study that evaluated TAP block
performed postoperatively, WMD (95% CI) of -0.1 (-5.16
to 4.96), P = 0.03. A meta-regression analysis suggested an
association between the total local anesthetic dose admin-
istered and an effect on postoperative opioid consumption
(slope [95% CI] = -0.02 [-0.03 to -0.007], P = 0.003 com-
pared with slope = 0; Fig. 6).

Time to First Analgesic Administration (Minutes)

The only study evaluating TAP block on time to first anal-
gesic administration demonstrated an effect compared with
control, WMD (95% CI) of 27.0 (15.4-38.5) minutes, P <
0.001.* This was a high-quality study (Jadad = 5) and evalu-
ated TAP block performed preoperatively.

Safety Analysis

Local Anesthethetic Toxicity
None of the included studies reported on clinical manifesta-

tions of local anesthetic toxicity.
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Ultrasonography guided rectus sheath catheters
versus epidural analgesia for open colorectal cancer
surgery in a single cenire

AR Godden, MJ Marshall, AS Grice, IR Daniels

Royal Devon and Exeter Hospital NHS Foundation Trust, UK

ABSTRACT

INTRODUCTION Epidural anaesthesia (EA) has been the accepted standard for postoperative analgesia in open abdominal
surgery. However, it is not without significant risk. This study aimed to audit the effect of EA and ultrasonography placed rectus
sheath catheters (RSCs) on analgesia as well as the incidence of postoperative complications following open colorectal cancer
Surgery.

METHODS A three-year retrospective case note review was undertaken of all patients undergoing open colorectal cancer sur-
gery at the Royal Devon and Exeter Hospital NHS Foundation Trust who received either EA or RSC for postoperative analgesia
under the care of the senior authors. A single surgeon and single anaesthetist were practitioners.

RESULTS  The case notes of 120 patients were reviewed retrospectively: 85 patients had EA and 24 RSC while 11 patients
were excluded from the study. The EA group experienced a significantly higher incidence of hypotension (systolic blood pres-
sure <130mmHg) than the RSC group on the first postoperative day (p=0.0001). There was no significant difference in pain
score or opiate sparing properties between the groups (p=0.92). There was no significant difference in postoperative respiratory
tract infection, anastomotic leak or wound complications between the groups (p=0.2, p=1.0 and p=0.5 respectively). The RSC
group had 2 higher incidence of ileus than the EA group (4/24 vs 2/85, p=0.026). However, the numbers were too small to
draw a reliable conclusion.

CONCLUSIONS  The use of ultrasonography guided RSCs has demonstrated effective postoperative analgesia equivalent to EA
with the potential benefits of a2 reduced incidence of hypotension. A prospective randomised trial is now underway to compare
RSC and EA in open abdominal and pelvic surgery.
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Ultrasound Guidance Reduces the Riss
Systemic Toxicity Following Peripheral "

Michael J. Barrington, PhD, MBBS, FANZCA and Roman Kluger, M)

Ultrasound-guided
dence of nadvertent
anesthetic requirements
niques.” Therefore, there
ultrasound-guided PNB red
either inadvertent intraven
tion of a tissue depot of loca

Methods: T} G e " i o related to ultrasound imaging
Methods: The period of study for this multicenter study involving 20 patient comorbidities, and othe

yspitals was from January 2007 through May 2012. The primary out- Q
hospitals was from January through May 2012. The pnimary out to LAST.

Background and Objectives: Local anesthetic systemic toxicity
(LAST) 1s a potentially life-threatening complication of local anesthetic
administration. In this article, the results of the Australian and New
Zealand Registry of Regional Anaesthesia were analyzed to determine
if ultrasound-guided peripheral nerve blockade (PNB) was associated
with a reduced nisk of LAST compared with techniques not utilizing ul-
trasound technology.

come was LAST comprising minor, major, and cardiac arrest (due to In this article. we analvae
N ¢ . ‘ <

Zealand Registry of Regiona
project was formerly known a
aesthesia Collaboration” and
cal registry that monitors and
of contemporary PNB. AUROE
to a remote database, allowing
on many PNBs. The priman
ascertain 1if ultrasound-guids
duced incidence of LAS

do not use ultrasound.

toxicity) events determined using standardized defimtions. Multivariable
logistic regression models and propensity score analyses were used to
determine significant event predictors.

Results: The study population comprised 20,021 patients who received
25,336 PNBs. There were 22 episodes of LAST, resulting in an in-
cidence of LAST of 0.87 per 1000 PNBs (95% confidence interval,
0.54-1.3 per 1000). Ultrasound guidance was associated with a reduced
incidence of local anesthetic toxicity. Site of injection, local anesthetic
type, dose per weight, dose, and patient weight were all predictors
of LAST.

Conclusions: This study provides the strongest evidence, to date, that
ultrasound guidance may improve safety because it is associated with a
reduced risk of LAST following PNB. M

(Reg Anesth Pain Med 2013:38: 289-299) The institution:

R., 2013. Ultrasound guidance reduces the risk of local ane SUICTICISYSTETIIICROXICITY
| nerve blockade. Regional anesthesia and pain medicine, 3GHRPPRZEYSZY¢
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“reflections 0140'2 chara arlstlcs into clinical
practice have népt been evident”

Casati, A., & Putzu, M. (2009).



ical doses

o
IR




HEdUVAIERWUEN R, Chadwicfé'HS, Benedetti GRRUORCIGA

:.,wu..m BRCEll Developmer an anesthesiUIOYYRIICS a8
POSTOPEIGVEIbain mangfdmEntfService. AneSHISSIOIOOYE
INSO,00alUURIUG.

AND LET THE
ANESTHESIOLOGIST
HANDLE IT
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