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General anesthesia

Have we already achieved the target of an
ideal intravenous anesthetic available? 

Remimazolam may be a near-ideal sedative 
with steady hemodynamics, rapid onset and re-
covery, mild respiratory depression, low post-
operative nausea and vomiting (PONV), and 
low hepatic and renal toxicity. Furthermore, it 
is not metabolized through the cytochrome-de-
pendent liver pathway and does not accumulate 
during long-term infusion.1 In the June issue, 
Wu et al. reported the results of a systematic 
review and meta-analysis comparing remima-
zolam and propofol safety for general anesthe-
sia.2 The authors reviewed eight randomized 
controlled trials involving 998 patients pointing 
out that the former offered a lower incidence of 
hypotension, hypoxemia, PONV, dizziness, and 
pain in the injection site.

Compared with racemic ketamine, the en-
antiomer esketamine has a higher affinity for 
NMDA receptors and is twice more potent with 
fewer side effects.3 Huang et al. evaluated the ef-
fect of esketamine in combination with propo-
fol with a systematic review and meta-analysis 
published in the July-August issue.4 Data from 
seven RCTs and 808 adult patients showed that 
combining the two drugs was associated with 
fewer hypotensive and bradycardic episodes and 
less propofol consumption compared with other 
anesthetics. Conversely, there was no advantage 
in recovery time, respiratory depression, and 
PONV incidence, and a higher risk of postopera-
tive agitation.

Dexmedetomidine (DEX) and remifentanil are 
widely used for surgical procedures performed 
under sedation.5, 6 Monaco et al. compared the 
two drugs for complex endovascular aortic an-
eurysm repair in a retrospective study published 
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higher rates of hypercapnia and pulmonary com-
plications postoperatively.

In the July-August issue, Messina et al. applied 
a cluster analysis to 233 elective surgical patients 
from five merged datasets. They identified three 
clinical phenotypes based on the response to a 
fluid challenge, which were 1) flow and pressure 
responders; 2) flow and pressure non responders; 
3) flow responders and pressure non respond-
ers.15 The analysis also pointed out that pulse 
pressure variation (PPV) was poorly reliable in 
predicting fluid responsiveness so that, in agree-
ment with others, the authors recommended us-
ing a combination of hemodynamic values rather 
than a single parameter.16

Medical applications of artificial intelligence 
(AI) are growing exponentially, and with them, 
the related literature.17 In September, the SIAAR-
TI research group in new technologies offered 
the readers a selection of the ten outstanding 
articles on AI uses in Anesthesia chosen with a 
cross-evaluation by the Board members between 
those published in the last five years.18

The quality of preoperative information, such 
as the choice between anesthesia and postop-
erative analgesia techniques and their respective 
risks, or the fasting rules, affects patient satisfac-
tion strongly.19 In April, MA published an article 
by Bronnert et al., who assessed whether addi-
tional information delivered by a humanoid ro-
bot in the waiting room before the preoperatory 
visit improved patients’ overall satisfaction.20 
Their results failed to point out any significant 
difference in patients’ satisfaction before and af-
ter the introduction of the robot, except for the 
perceived information about operatory risks, 
which improved.

Patients undergoing elective cesarean sec-
tion are at increased risk of aspiration of gas-
troesophageal contents, which is one of general 
anesthesia’s significant complications.21, 22 MA 
published two articles that confirmed how ultra-
sound can provide anesthetists with useful bed-
side information on patients’ gastric content.23, 24 
Russet et al. compared the gastric volume after 
overnight fasting in pregnant patients undergo-
ing elective c-sections and non-pregnant patients 
undergoing hysteroscopy.25 The comparison 
was based on the antral cross-sectional area val-

in April.7 Of 79 consecutive patients, the 37 ones 
who received DEX were more deeply sedated, 
expressed a lower degree of satisfaction, and 
needed vasopressors more frequently. Arterial 
hypotension was a particularly undesirable effect 
in endovascular aortic aneurysm repair because 
mean arterial pressure is crucial to preserve spi-
nal cord perfusion. Hence, the authors concluded 
that remifentanil was the anesthetic regimen of 
choice.

Intraoperative arterial hypotension may pro-
duce significant adverse effects, particularly in 
high-risk patients, and its prevention is crucial 
in anesthetic management.8 Gulasti et al. offered 
a new tool to anticipate the risk of significant 
arterial hypotension at anesthesia induction by 
showing that a preoperative TAPSE value lower 
than 2.5 cm at preoperative transthoracic echo-
cardiography predicts the risk of arterial hypo-
tension with reasonable accuracy. The study, 
published in April, included 47 adult patients 
without known cardiovascular disease scheduled 
for elective surgery.9 Another interesting tool is 
the Hypotension Predictive Index (HPI), which 
is calculated from the analysis of the radial artery 
pressure curve and is aimed to anticipate the risk 
of an imminent drop in blood pressure ranging 
from zero to 100.10 Pouska et al. carried out a 
pilot study by randomizing 40 patients to receive 
HPI monitoring or not during supratentorial 
brain surgery.11 Their report, published in June, 
confirmed that HPI assessment may significantly 
decrease the rate of hypotensive episodes.

In September, MA published an update by 
Hernadez-Meza and Gainsburg on the optimal 
anesthetic management of patients who undergo 
prostate robotic surgery. The authors focused 
on the effects of steep Trendelenburg position 
and CO2 pneumoperitoneum and the prevention 
of possible complications, such as venous gas 
embolism and ischemic optic neuropathy.12, 13 
The effects of the Trendelenburg position were 
also investigated by Fogagnolo et al., who ana-
lyzed the occurrence of expiratory flow limita-
tion (EFL) during gynecological procedures.14 
In their study, 25 patients out of 66 undergoing 
elective laparoscopic gynecological surgery de-
veloped EFL. Its occurrence was associated with 
poorer respiratory mechanics during surgery and 
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tion.32 In the May issue, Eckert et al. reported on 
the association of POD and chronic pain devel-
opment (pain lasting six months or longer after 
surgery).33 In 176 patients scheduled for elec-
tive surgery, no relationship was found between 
POD (observed in 22% of patients) and chronic 
postoperative pain after adjusting for ASA class, 
anxiety scores, and anesthesia duration. In the 
subgroup of 69 patients already suffering from 
chronic pain before surgery, 12 developed POD 
(17%) and complained of significantly greater 
pain than the others six months after surgery.

Airways

Airway management was extensively covered by 
MA in 2023. In the June issue, Yan et al. pro-
posed a prediction model for difficult airways 
in patients affected by obstructive sleep apnea-
hypopnea syndrome (OSAHS).34 Given that dif-
ficult or failed tracheal intubation may lead to 
serious adverse events, predicting the risk and 
predisposing adequate management is essen-
tial.35 The availability of simple nomograms, as 
proposed by the authors, may facilitate that task.

In the September issue, Li and Hang proposed 
a four-step procedure to optimize non-ventilated 
lung collapse during thoracoscopic surgery: 1) 
high-flow 100% oxygen to ensure denitrogena-
tion; 2) switch to a mixture of 50% oxygen and 
50% nitrous oxide after intubation; 3) start of 
one-lung ventilation when the patient is in lateral 
decubitus; 4) bronchial aspiration at the pleural 
opening.36 Since the quality of non-ventilated 
lung collapse is crucial in video-assisted thora-
coscopic surgery, the proposed approach could 
be helpful pending confirmatory studies.37

Pai et al. evaluated the clinical efficacy, safety, 
and financial implications of replacing succinyl-
choline with high-dose rocuronium plus sugam-
madex to treat severe laryngospasm in outpatient 
facilities.38 Both approaches were effective, 
but succinylcholine had a superior clinical and 
economic profile. These results supported the 
Authors’ proposal of not necessarily having dan-
trolene available when succinylcholine availabil-
ity is finalized only for emergencies.39

In a meta-analysis by Hsieh et al. published in 
May, sugammadex given immediately after sur-

ues, which were significantly larger in pregnant 
women; however, the degree of concordance of 
that parameter with other ultrasound parameters 
utilized in the literature was only “slight or at 
best fair.” In June, another article on the risk of 
pulmonary aspiration at the anesthesia induction 
was authored by Hamed et al.26 With ultrasound, 
they tested metoclopramide efficacy in reducing 
the gastric volume in 111 patients scheduled for 
elective cesarean section and randomized to re-
ceive metoclopramide or saline one hour prior to 
anesthesia induction. Gastric volume was signifi-
cantly less, and PONV incidence was lower in 
the intervention group.

Tracheal intubation constitutes a powerful 
stimulus that may increase intracranial pressure 
and jeopardize brain perfusion in the presence of 
insufficient depth of anesthesia.27, 28 In February, 
MA published an article by Maissan et al., who 
monitored the optical nerve sheath diameter as 
an indicator of intracranial pressure before and 
after tracheal intubation in 60 patients scheduled 
for elective surgery.29 The study showed that the 
optical nerve sheath diameter increased for at 
least 20 minutes after tracheal intubation, and li-
docaine administration might partly prevent such 
an increase.

Two interesting articles dealt with nociception 
monitoring. In January, a systematic review and 
meta-analysis by Hung et al. investigated wheth-
er nociception index availability might decrease 
intraoperative opioid dosages.30 Data collected 
from six studies and 399 patients did not support 
such a hypothesis, nor were significant effects 
found in secondary targets, which included post-
operative opioid consumption, pain score, emer-
gence time, and PONV incidence. In October, Yu 
et al. reported a significant decrease in remifent-
anil doses by monitoring pupil dilation reflex for 
intraoperative pain assessment.31 In 80 patients 
who underwent laparoscopic hysterectomy or 
myomectomy, those whose pupil dilation reflex 
was monitored had shorter times to tracheal tube 
removal, lower NRS scores, and lower PONV 
incidence.

Postoperative delirium (POD), one of the 
most common postoperative complications, may 
cause cognitive disorders, memory disturbances, 
and increased length of recovery and hospitaliza-
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Regional anesthesia
During the last decade, fascial plane blocks have 
become increasingly popular in surgical sce-
narios, including thoracic, abdominal, and lower 
limb surgeries.51-53 Recent research has led not 
only to implementing traditional fascial blocks 
but also to developing new ones.54 The EXORA 
block described by Okmen in the December is-
sue combines external oblique plane and rectus 
sheath blocks.55 The author presented the results 
of a propensity-matched study on 60 patients un-
dergoing laparoscopic cholecystectomy, where 
performing the EXORA block had a positive im-
pact on postoperative pain and opioid consump-
tion.55

The erector spinae plane block (ESPB) has 
been widely utilized due to multiple pathways 
and mechanisms of action.56, 57 Last year, MA 
published a few interesting articles on random-
ized controlled trials concerning this block. In 
the January-February issue, Onay et al. reported 
that ESPB and lateral quadratus lumborum block 
(QLB) were comparable in postoperative pain 
scores at rest and movement, and morphine con-
sumption after open nephrectomy.58 In June, Fan 
et al. reported the non-inferiority of the ESPB Vs. 
the thoracic paravertebral block (PVB) to man-
age postoperative static pain in laparoscopic ne-
phrectomy.59 In March, Zengin et al. pointed out 
that ESPB provided better postoperative analge-
sia and less morphine consumption than thoracic 
PVB after thoracoscopic surgery, but the combi-
nation of the two blocks produced even better re-
sults.60 Finally, in a narrative review published in 
October, Nisi et al. claimed a low or absent risk 
for ESPB in patients on antithrombotic therapy 
with a better risk profile than thoracic PVB.61 
This statement was particularly noteworthy be-
cause recent guidelines advised against perform-
ing deep fascial blocks in patients who have not 
discontinued anticoagulant therapy.62

The relative effectiveness of block techniques 
has been widely investigated.63 Further contri-
butions on this subjects included a randomized 
controlled trial by Kaya et al. on the analgesic 
effect of the anterior QLB compared to lumbar 
PVB in laparoscopic nephrectomies published in 
November; QLB provided similar levels of post-
operative analgesia but with greater opioid con-

gery was associated with a lower risk of PONV 
than neostigmine, especially in patients receiv-
ing volatile anesthetics and regardless of the pro-
phylactic use of antiemetics.40 These results may 
clarify the controversies in the literature regard-
ing the risk of PONV associated with using the 
two antagonists of neuromuscular blockers.41

Pediatric anesthesia

Last year’s pediatric anesthesiology publications 
in MA focused on patient safety and comfort, 
both in the short and long term.

In their meta-analysis on midazolam premed-
ication published in April, Chen et al. showed 
that the onset time of nasal midazolam is shorter 
than that of the oral route but is associated with 
a higher incidence of nasal irritation.42 Fortu-
nately, there are several (potential) alternatives: 
a midazolam nasal spray recently approved in 
the EU appears to cause less nasal irritation.43 
In addition, DEX premedication will likely play 
an essential role in the future, and non-phar-
macological approaches are also rapidly evolv-
ing.44, 45

Now that the long-term discussion about anes-
thetic-induced neurotoxicity has slowly calmed 
down, we are concerned with the question of a 
possible association between anesthesia in early 
childhood and autism. The current data situation 
on this topic is mixed,46, 47 making the study by 
Pikwer et al., who found an association between 
anesthesia and autism an essential contribution 
to clarifying a question that is of great concern 
to many parents whose children have to undergo 
surgery.48

Commercially available monitors based on 
processed electroencephalography to monitor 
the depth of anesthesia have long been standard 
equipment in many hospitals. Unfortunately, 
their applicability to young children is limited.49 
EEG density spectral array (DSA) offers real-
time monitoring even in young infants. However, 
DSA is not self-explanatory and requires some 
knowledge regarding EEG and neuropharmacol-
ogy. In April, with a practice-oriented article on 
the principles of DSA, de Heer and Weber invit-
ed pediatric anesthesiologists to start using this 
fascinating modern technology.50

COPYRIGHT©
 2024 EDIZIONI MINERVA MEDICA

Th
is

 d
oc

um
en

t i
s 

pr
ot

ec
te

d 
by

 in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

 N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
. I

t i
s 

pe
rm

itt
ed

 fo
r p

er
so

na
l u

se
 to

 d
ow

nl
oa

d 
an

d 
sa

ve
 o

nl
y 

on
e 

fil
e 

an
d 

pr
in

t o
nl

y 
on

e 
co

py
 o

f t
hi

s 
Ar

tic
le

. I
t i

s 
no

t p
er

m
itt

ed
 to

 m
ak

e 
ad

di
tio

na
l c

op
ie

s 
(e

ith
er

 s
po

ra
di

ca
lly

 
or

 s
ys

te
m

at
ic

al
ly,

 e
ith

er
 p

rin
te

d 
or

 e
le

ct
ro

ni
c)

 o
f 

th
e 

Ar
tic

le
 f

or
 a

ny
 p

ur
po

se
. 

It 
is

 n
ot

 p
er

m
itt

ed
 t

o 
di

st
rib

ut
e 

th
e 

el
ec

tro
ni

c 
co

py
 o

f 
th

e 
ar

tic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tra

ne
t 

fil
e 

sh
ar

in
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

 m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 th
e 

Ar
tic

le
. T

he
 u

se
 o

f a
ll 

or
 a

ny
 p

ar
t o

f t
he

 A
rti

cl
e 

fo
r 

an
y 

C
om

m
er

ci
al

 U
se

 is
 n

ot
 p

er
m

itt
ed

. T
he

 c
re

at
io

n 
of

 d
er

iv
at

iv
e 

w
or

ks
 fr

om
 th

e 
Ar

tic
le

 is
 n

ot
 p

er
m

itt
ed

. T
he

 p
ro

du
ct

io
n 

of
 r

ep
rin

ts
 fo

r 
pe

rs
on

al
 o

r 
co

m
m

er
ci

al
 u

se
 is

 n
ot

 p
er

m
itt

ed
. I

t i
s 

no
t p

er
m

itt
ed

 to
 r

em
ov

e,
 

co
ve

r, 
 o

ve
rla

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rti
cl

e.
 I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fra

m
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tra

de
m

ar
k,

 lo
go

, 
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.



CAVALIERE 	 A YEAR IN REVIEW IN MINERVA ANESTESIOLOGICA 2023

226	 Minerva Anestesiologica	 March 2024 

regional anesthesia may offer an option to pre-
vent or reduce chronic pain.75 Since midline cu-
taneous incision may facilitate neuropathic pain 
development after total knee arthroplasty, Bjørn 
et al. delimited the areas anesthetized by block-
ing the anterior versus posterior branches of the 
medial femoral cutaneous nerve in a group of 
volunteers.76 They found that the median surgi-
cal incision interested the territory of the anterior 
branch and proposed a novel technique to block 
that branch selectively.

Finally, we mention three articles on neuraxial 
anesthesia. In the May issue, a systematic review 
and meta-analysis by Via et al. compared α-2 
agonists to fentanyl as adjuvants to local anes-
thetics for spinal anesthesia in elective cesarean 
section.77 Compared to fentanyl, α-2 agonists 
were associated with longer sensory blocks, in-
creased time to first rescue analgesia, and a lower 
incidence of shivering and PONV. These results 
align with the hypothesis that the activation of the 
intrathecal α-2-receptor has an antinociceptive 
action on somatic and visceral pain.78 The effec-
tiveness of ultrasound in predicting difficult spi-
nal anesthesia (SA) was evaluated by Pascarella 
et al. with a prospective observational study.79 
They found that ultrasound was highly effective 
for visualizing the anterior dura mater, which is 
usually associated with easy SA; conversely, the 
inability to visualize the anterior dura mater may 
suggest the use of alternative techniques. Soli-
man et al. evaluated the efficacy of nebulized 
DEX vs. Saline and vs. a mixture of neostigmine 
and atropine for post-dural puncture headache 
(PDPH) relief in 90 patients.80 More than 90% 
of those who received DEX fully recovered from 
headaches after two doses. Based on their re-
sults, the authors suggested that nebulized DEX 
is tried in PDPH even if current guidelines do not 
recommend it.81

Transplantation

Severe acute liver failure often has no treatment 
other than transplantation. Mesenchymal stromal 
cells (MSCs) may offer an alternative therapy 
because of their beneficial pleiotropic properties, 
but several obstacles derive from their cellular 
nature.82-84 In comparison, MSC-derived extra-

sumption.64 In the September issue, Abo El Fadl 
et al. demonstrated that the transversus abdomi-
nis plane block, one of the first fascial blocks de-
scribed in the literature, was more effective than 
a caudal block in pediatric patients undergoing 
inguinal hernia repair.65 In a study published in 
October, Sciard et al. compared the postopera-
tive analgesic efficacy of distal peripheral nerve 
blocks with surgical site infiltration after surgical 
repair of distal radius fractures; they concluded 
that pain control, the incidence of side effects, 
and patient’s satisfaction were comparable.66 Fi-
nally, in a systematic review that can be found 
in the December issue, Hu et al. compared the 
analgesic quality of the retrolaminar block with 
other traditional blocks.67

Technical advances in ultrasound-guided re-
gional anesthesia aim to improve anatomical 
structure visualization and make needle advance-
ment safer.68 In this regard, some regional tech-
niques require redirecting the needle, which may 
increase tissue trauma and procedural pain. To 
overcome this problem, Wang et al. used curved 
needles while performing four-in-one block in 
elderly patients undergoing total knee arthro-
plasty; the report was published in April.69

Predetermining the success of regional anes-
thetic techniques is especially important in busy 
surgical centers. For this purpose, changes in 
Perfusion Index due to vasodilation are consid-
ered one of the earliest signs of block success. A 
narrative review by Chu et al. on the subject was 
published in the July-August issue.70

Severe perioperative pain may cause comor-
bidity and worsen life quality.71 The hemody-
namic response to surgical maneuvers is also 
essential, particularly in neurosurgery. Luo et 
al. investigated the protective effect of the scalp 
nerve block on the hemodynamic response to the 
incision during craniotomy with a systematic 
review and meta-analysis available in the Janu-
ary-February issue.72 Zhang et al. investigated 
the efficiency of ultrasound-guided periarterial 
femoral nerve block in reducing tourniquet pain 
and hemodynamic response in conscious pa-
tients, concluding that it may improve tolerance 
to lower extremity surgery.73

Long-term pain and nerve damage play a role 
in the genesis of chronic neuropathic pain,74 and 
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line with previous reports, and respiratory fail-
ure incidence was 4.1%; general surgery had a 
higher risk of PPC development and ICU admis-
sion than gynecological and urological surgery; 
in-hospital mortality rate in the overall sample 
was 1%, much lower than 4% reported by the 
EUSOS Study (5.3% in Italy) in 2012. Patients 
with PPCs had mortality at one year about four 
times higher than the others.92 Another study 
concerned the role of laparotomy as a risk factor 
of PPCs based on decreased cough strength and 
diaphragmatic dysfunction by reflex inhibition of 
the phrenic nerve.93 In December, Aguilera et al. 
reported on cough strength in 11 patients sched-
uled for open midline laparotomy, which was 
evaluated by measuring the pressure in the rec-
tum with a compliance balloon catheter.94 They 
found that thoracic epidural analgesia decreased 
cough strength while successive midline lapa-
rotomy did not. Postoperatively, cough strength 
remained stable in the presence of adequate anal-
gesia provided by epidural bupivacaine.

Acute kidney injury (AKI) occurs after non-
cardiac surgery with an incidence between 6 and 
13% and is associated with prolonged hospital 
stay, increased mortality, and higher cost.95, 96 
Postoperative AKI is defined and staged accord-
ing to the criteria of increased serum creatinine 
by 50% in seven days or 0.3 mg/dL in two days, 
oliguria for more than six hours, and occurrence 
within seven days from surgery.97 Retrospective 
studies suggested that low tidal volumes (TV) 
may be protective against AKI during mechani-
cal ventilation because too high TV increases 
thoracic pressure and impairs venous return; 
the consequent reduction in cardiac output may 
cause renal perfusion to fall.98, 99 This hypothesis 
was challenged by Jia et al. in the September is-
sue.100 The authors evaluated 1982 patients who 
underwent noncardiac surgery to determine if 
low VT (6 mL/kg) would reduce AKI incidence 
in comparison to “conventional” VT (10 mL/k). 
Results did not confirm the hypothesis since post-
operative AKI occurred in 12 patients (1.3%) in 
the low VT group and 11 patients (1.1%) in the 
others.

Postoperative shivering is a very uncomfort-
able side effect of general or regional anesthesia, 
which affects patient liking negatively and can 

cellular vesicles (MSC-EVs) are innovative cell-
free therapeutics for immunomodulation and 
regenerative purposes with the advantages of 
having pleiotropic effects, low immunogenicity, 
storage stability, good safety profile, and the pos-
sibility of bioengineering. In the July-August is-
sue, Sitbon et al. reviewed the therapeutic poten-
tials of MSC-EVs in liver failure and marginal 
liver graft rehabilitation.85 The authors remarked 
that no human studies have been performed to 
explore the impact of MSC-EVs on acute liver 
failure currently. However, several preclinical 
studies highlighted their potential beneficial ef-
fects. In ALF and ACLF, MSC-EVs attenuate 
hepatic stellate cell activation and exert anti-
oxidant, anti-inflammatory, anti-apoptosis, and 
anti-ferroptosis properties. In LF, MSC-EVs also 
demonstrated anti-fibrotic properties associated 
with liver tissue regeneration.

Arterial hypotension occurs frequently during 
liver surgery, particularly liver transplantation, 
predisposing to various complications, from 
acute kidney injury to myocardial infarction and 
death.86, 87 In the May issue, Yang et al. reported 
the results of a prospective observational study 
to evaluate HPI’s performance in 20 liver trans-
plant recipients.88 Mean arterial pressure and 
HPI were recorded at 1-minute intervals during 
surgery. The area under the curve of the receiver 
operating characteristic curve was calculated 
for the whole dataset and at each phase of liver 
transplantation. HPI’s accuracy in predicting ar-
terial hypotension was moderate-to-low and in-
ferior to that previously reported in other types 
of major surgery.

Perioperative medicine

Postoperative pulmonary complications (PPCs) 
occur in up to 40% of patients after major ab-
dominal surgery, even more frequently than 
cardiac complications, and contribute to postop-
erative morbidity and mortality with millions of 
days more hospital stays and an additional eco-
nomic burden.89, 90 In the November issue, Pic-
cioni et al. reported the results of a large Italian 
multicenter study performed in 14 days on PPCs 
and related mortality after major abdominal sur-
gery.91 Overall PPC rate was 12.6%, roughly in 
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Recently, some studies investigated the impact 
of intraoperative intravenous DEX and lidocaine 
on ERAS strategies.109, 110 MA published two ar-
ticles on this topic. Qin et al. studied 96 elderly 
patients who underwent elective laparoscopic 
colorectal resection and found that the intra-
operative infusion of lidocaine but not of DEX 
significantly reduced the time to bowel function 
recovery.111 Xu et al. randomized 160 patients 
who underwent laparoscopic hysterectomy to re-
ceive an infusion of saline, DEX, lidocaine, or 
both drugs.112 Patients who received DEX and li-
docaine showed the best postoperative analgesia, 
sleep quality, and the most minor PONV inci-
dence. However, they had the highest incidence 
of intraoperative bradycardia and postoperative 
hypoxia, as well as the most extended stay in the 
PACU.

One ERAS target is to decrease or abolish 
perioperative opioids. The July-August issue in-
cluded a study by Bugada et al., who evaluated 
the effects on opioid consumption of a prolonged 
wound infusion of ropivacaine (seven days) and 
methylprednisolone (first 24 hours) after major 
abdominal surgery.113 Compared with controls, 
the patients who received wound infusions be-
yond 48 hours had no benefit, except from de-
creased dosages of non-opioid analgesics. The 
authors concluded that prolonged wound infiltra-
tion did not confer sufficient clinical benefit to 
make change worthwhile, considering the risk of 
catheter-related complications, infections, and 
the cost.114

Alternative ERAS protocols may include nov-
el strategies such as low-intensity transcutaneous 
auricular Vagus nerve stimulation. Such stimula-
tion has been successfully applied to treating ma-
jor depressive disorders and may positively af-
fect the immune system.115 As a relative increase 
in inflammatory mediators occurs perioperative-
ly, Ru et al. randomized 134 patients undergo-
ing laparoscopic radical resection of colorectal 
cancer to receive low-intensity transcutaneous 
electrical stimulation of the Vagus right auricu-
lar branch for 20 minutes prior to anesthesia.116 
Compared with controls, the experimental group 
developed postoperative ileus less frequently.

Postpartum hemorrhage is still a significant 
challenge in obstetric anesthesia, and placenta 

increase oxygen consumption by up to 500%. 
Dinger et al. performed a network meta-analysis 
comparing 28 pharmacological interventions for 
treating postanesthetic shivering in adults and 
found that nefopam, tramadol, pethidine, and 
clonidine were the most effective.101 PONV is 
another unpleasant complication of anesthe-
sia and remains a matter of concern despite the 
availability of updated guidelines for treatment 
and risk assessment.102 Theodosopoulou et al. 
authored a review published in June on gene 
polymorphisms that influenced the efficacy of 
5-hydroxytryptamine (serotonin) type 3 receptor 
antagonists (5HT3RA) on PONV.103 The ultra-
rapid metabolizer genotype was indeed associat-
ed with a reduced efficacy of ondansetron, dolas-
etron, and tropisetron, but not granisetron. Thus, 
a failure in managing PONV could be related to 
specific genetic profiles, and patients could ben-
efit from a drug switch.

The World Health Organization recommends 
high inspiratory oxygen concentrations during 
surgery and for successive two-six hours to pre-
vent surgical site infection. However, the real 
benefits of that indication are still debated.104 Sa-
durni et al. randomized 403 adult patients sched-
uled for elective major colorectal surgery to re-
ceive an FIO2 equal or higher than 0.8 or equal or 
lower than 0.4.105 The study, published in June, 
failed to point out any difference between the 
two groups regarding the incidence of surgical 
site infections and cardiovascular events. Also, 
in the June issue, Alfitian et al. reported that, in 
84 adult patients undergoing major abdominal 
surgery, the diffusion capacity of expired CO2 at 
rest and its dynamic assessment might accurately 
predict perioperative morbidity and mortality.106 
The two parameters are measured in the earlier 
phases of the cardiopulmonary exercise test, and 
the authors hypothesized that focusing on them 
might simplify and shorten the test.

Growing evidence supports the ERAS (En-
hanced Recovery After Surgery) concept and has 
led to several regularly updated guidelines.107 In 
the October issue, Mendez et al. reviewed 15 of 
them and found that only a few addressed blood 
management; the authors concluded by hoping 
that future ERAS guidelines will include some 
recommendations on that important topic.108
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sia and safety after thoracic surgery, even though 
the latter is more effective in reducing opioid 
consumption.129

In the December issue, a study by Wu et al. 
investigated if regional anesthesia might be 
used as a rescue technique for systemic analge-
sia, contrary to what generally happens.130 In 80 
patients who underwent video-assisted thoracic 
surgery under general anesthesia combined with 
an ESPB, the serratus anterior plane block pro-
vided pain control and improved oxygenation 
better than IV fentanyl.

New evidence on the role of immune response 
in the genesis of chronic postoperative pain 
strongly supports the statement that pain should 
always be treated according to its pathophysiol-
ogy.131, 132 This approach is essential in sports 
medicine, where there is a growing interest in 
treating pain as early as possible and reducing 
the risk of drug side effects. In this regard, re-
generative medicine and peripheral neuromodu-
lation may help treat pain without negatively af-
fecting the athletes’ performance. Fanelli et al. 
discussed this topic in the May issue.133

Finally, chronic pain syndromes are frequently 
observed in long-Covid and can significantly af-
fect patients’ quality of life and working ability. 
The differential diagnosis between neuropathic 
and musculoskeletal pain is essential for the treat-
ment.134 The reader may find an extensive review 
of the clinical features and therapeutic options of 
the latter in the December issue of MA.135
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previa is one of its significant factors of risk.117 In 
a study published in November, Xu et al. retro-
spectively analyzed 223 placenta previa patients 
undergoing cesarean delivery and designed an 
artificial neural network model to predict post-
partum hemorrhage (PPH).118
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cervical blockade vs. general anesthesia in 100 
patients undergoing carotid endarterectomy.119 
They observed that the loco-regional technique 
was associated with better postoperative analge-
sia and shortened in-hospital length of stay. The 
study, published in the July-August issue, adds to 
a growing body of evidence supporting the use 
of loco-regional anesthesia in carotid endarterec-
tomy.120, 121
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remains a significant complication of anesthesia, 
both in children and adults.122 In March, Yang et 
al. reported the results of a meta-analysis on the 
effects of DEX on cognitive function after bowel 
surgery.123 The authors concluded that DEX may 
enhance postoperative cognitive recovery.

Pain

Primary and secondary forms of myofascial pain 
syndrome (MPS) are common, affecting a large 
part of the population.124 They can be localized 
or involve several muscles all over the body, and 
their management is still challenging.125 In April, 
Guven Kose et al. reported the results of an ex-
cellent randomized clinical trial in which they 
demonstrated that both ultrasound-guided rhom-
boid intercostal block and ESPB could provide 
good long-lasting pain relief (at least six weeks) 
from unilateral MPS.126

If poorly controlled, thoracic pain caused by 
trauma or surgery can negatively affect patients’ 
long-term outcomes.127 Effective analgesic treat-
ments should be based on a deep knowledge of 
the complex pathophysiology. Feray et al. ad-
dressed this exciting topic in a pleasant narrative 
review published in November.128 Other articles 
dealt with thoracic pain and its treatment. In No-
vember, a meta-analysis by Capuano et al. in-
cluded ten randomized clinical trials with more 
than 600 patients. It showed that ESPB and para-
vertebral block provide equal degrees of analge-
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