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General anesthesia

Pulmonary complications are a significant 
cause of postoperative morbidity and mortal-

ity. the modality of intraoperative mechanical 
ventilation may damage or protect the lung so 
that protective ventilation with low tidal volumes 
and high positive end-expiratory pressure (PeeP) 
utilized in icUs has been applied in the operatory 
theatre.1, 2 atelectasis is a major concern for the 
anesthetist for its relationship with postoperative 
pulmonary complications (PPc).3 in the Febru-
ary issue, a Pro/con was published, in which 
two distinguished authors in this field, Goran He-
denstierna and Paolo Pelosi, debated the effective 
role of PeeP in decreasing atelectasis and PPc 
and improving the outcome of surgical patients.4 
readers will draw their conclusions, but PeeP is 
undoubtedly a vital element of a strategy to op-
timize driving and transpulmonary pressures.5 in 
this context, the best PeeP in anesthesia should 
not be regarded as a fixed number but should be 
tailored to each patient and surgical setting. in 

the april issue, a study by Wei et al. investigated 
the effectiveness of alveolar recruitment maneu-
vers with and without PeeP on obese patients 
scheduled for bariatric surgery.6 recruitment 
maneuvers alone caused lower driving pressure 
and better arterial oxygenation during pneumo-
peritoneum and affected less the hemodynamics. 
the authors stressed the importance to give the 
right attention to the circulatory effects of me-
chanical ventilation. Finally, a systematic review 
by Pang et al. on thoracic surgery and one-lung 
ventilation, pointed out that inhalation anesthesia 
can preserve intraoperative cardiac function and 
reduce postoperative pulmonary complications 
better than intravenous anesthesia.7 the authors 
hypothesized that the anti-inflammatory proper-
ties of volatile agents could have a protective ac-
tion despite the inhibition of hypoxic pulmonary 
vasoconstriction.

volatile anesthetics can have a positive pre-
conditioning effect on cardiac damage during 
cardiac surgery. according to experimental stud-
ies, remote ischemic preconditioning may have 
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similar positive results, but clinical studies failed 
to confirm them. Yet, the translation of remote 
ischemic preconditioning as protective strategy 
in cardiac surgery should face the possible inter-
ference of the type of anesthetic agents, whether 
volatile or endovenous.8 Benstoem et al. carried 
out a secondary analysis on a cochrane system-
atic review investigating the interaction of re-
mote ischemic preconditioning and type of an-
esthesia on cardiac damage in cardiac surgery.9 
They found no significant interaction but con-
cluded that further tightly-focused randomized 
clinical trials were needed.

emergency scenarios are always challenging 
in anesthesia, and severe preeclampsia increases 
the risks of adverse outcomes for the mother and 
the newborn.10 short-acting agents, such as remi-
fentanil, allow better control of perioperative hy-
pertension in the mother but may favor hemo-
dynamic instability and respiratory depression in 
the infant. el tahan et al. compared remifentanil, 
0.1 mcg/kg/min, and dexmedetomidine, 0.4 µg/
kg/h, for arterial pressure control during cesarean 
delivery under general anesthesia in preeclamp-
tic patients.11 they found that remifentanil was 
more useful to control maternal hemodynamics, 
but more frequently caused maternal hypoten-
sion and neonatal respiratory depression. arte-
rial hypotension is sometimes actively sought to 
reduce intraoperative bleeding. this is the case 
of hypotensive strategies for bleeding control 
during endoscopic sinus surgery, which is none-
theless not always effective, and sometimes even 
dangerous.12 in the issue of november, an inter-
esting study by Di Mauro et al. was published, 
in which bleeding control was based on fluid 
responsiveness, rather than pressure control.13 
the authors found that a stroke volume varia-
tion (svv) >12.5% assessed by the non-invasive 
hemodynamic monitoring (ev1000 clearsight) 
was associated with the most bloodless surgical 
field during endoscopic sinus surgery.

the gaBa system is primarily involved in 
major depressive disorders (MDD),14 but is also 
a favorite target of general anesthetics.15 By a 
prospective observational study, erden et al. 
demonstrated that patients with MDD undergo-
ing laparoscopic cholecystectomy required less 
sevoflurane than controls during BIS-guided 

anesthesia.16 the authors argued that lowered 
gaBa content and gaBa receptor dysregula-
tion might have accounted for the reduced anes-
thetic requirement. in the accompanying edito-
rial, aceto and sollazzi pointed out that patients 
affected by MDD present decreased eeg power 
in some cerebral areas and increased eeg power 
in others.17, 18 consequently, a direct effect of 
MDD on eeg-based monitors is possible and 
may lead anesthetists to administer lower anes-
thetic doses to attain the desired Bis values.

Hospitalization and anesthesia can have a 
substantial psychological impact on children, 
which may manifest with negative behavioral 
changes.19 Berghams et al. faced up to the issue 
of the effects of anesthesia and surgical stress on 
postoperative sensory processing in toddlers and 
demonstrated that children who underwent cir-
cumcision under general anesthesia were under-
responsive to auditory-visual input, particularly 
in case of pre-existent preoperative emotional/
behavioral problems. the authors concluded that 
clinicians should be aware of this clinically rel-
evant information and should convey it to par-
ents.20

emergence delirium (eD) is a behavioral dis-
turbance that can distress patients and primary 
caregivers after general anesthesia. the use 
of Bispectral index (Bis) may prevent eD by 
avoiding periods of deep hypnosis (Bis<40).21 
cotoia et al. performed a randomized study in 
urologic patients investigating the effects on eD 
of four Bis-guided anesthesia protocols by com-
paring pre and postoperative mini-mental state 
exam (MMse) score; the protocols included au-
tomated and manual intravenous propofol-remi-
fentanil anesthesia and sevoflurane or desflurane 
anesthesia.22 the authors observed that the au-
tomated feedback control system outperformed 
manual systems and reduced eD frequency, 
probably by achieving a more stable level of 
hypnosis (40<Bis<60). another study by ip-
politi et al. showed that blueberry juice might act 
as a protective agent against neuropsychological 
dysfunction caused by general anesthesia for ma-
jor surgery.23 in their editorial, schnider and Fili 
Povic argued that during anesthesia eeg based 
monitors should be used not just as a “monitor 
for awareness,” but rather as an indicator of an-



cavaliere  a Year in revieW in Minerva anestesiologica 2018

208 Minerva anestesiologica February 2019 

nal approach to monitoring analgesia has been 
proposed by Yanabe et al., who investigated 
the effectiveness of an instrument based on the 
variation of arterial stiffness (quantified as the 
K-value) to predict the response to laryngoscopy 
and tracheal intubation.30 they found a satisfac-
tory degree of predictiveness and a good correla-
tion between estimated plasma concentration of 
remifentanil and variation of arterial stiffness. in 
the corresponding editorial, Dworschak pointed 
out that several questions should be answered to 
weigh the real clinical usefulness of an analgesia 
monitor based on arterial stiffness; overall, the 
large K-value inter-individual variability should 
be explained and related to factors as patient age, 
sex, body size, and coexisting diseases.31 taken 
together, these researches in the field of nocicep-
tion monitoring emphasize the importance of a 
reliable tool to measure pain during anesthesia. 
Unfortunately, we do not have such a monitor 
yet, and systems such as sPi, nol index, and 
arterial stiffness represent the first steps of a just-
begun journey towards an “intraoperative full 
monitoring.”32

Finally, glycocalyx, a polysaccharide layer 
located on the luminal side of blood vessels, is 
essential for vascular integrity and function. in 
their excellent study, Belavic et al. analyzed the 
effects on glycocalyx of various fluid delivery 
regimens in asa i and ii patients who under-
went laparoscopic cholecystectomy.33 results 
highlighted a correlation between glycocalyx 
damage and liberal fluid therapy.

Muscle relaxants

since sugammadex has been clinically available, 
anesthetists have been able for the first time to 
rapidly and completely reverse rocuronium-
induced neuromuscular blocks. sugammadex 
is not a magic bullet but a powerful drug even 
in a clinical situation where the neuromuscu-
lar block is challenging. in the august issue, 
Ma published an article in which abdulatif et 
al. showed that, in a group of child class a cir-
rhotic patients undergoing liver resection, su-
gammadex allowed an 80% reduction of time 
to toFr>0.9 in comparison with neostigmine.34 
another issue about sugammadex is the poten-

esthetic overdose.24 low Bis values can identify 
patients unusually sensitive to anesthesia who 
are at risk for complications despite low blood 
pressure, low Bis, and low minimum alveolar 
concentration of volatile anesthetics (the so-
called “triple low”).25

the etiopathogenesis of postoperative delir-
ium (PoD) and cognitive dysfunction (PocD) 
is multifactorial and diabetes mellitus (DM) 
and acute perioperative hyperglycemia may act 
as potential triggers. in their systematic review, 
Hermanides et al. concluded that both conditions 
could be associated with PoD and PocD; to 
date, however, it is not known whether lowering 
perioperative glucose improves neurocognitive 
outcome and further investigations are needed 
because of the limited number of randomized 
trials and the poor definition of DM in many of 
them.26 PocD was the object of another study, 
in which transcatheter aortic valve replacement 
(tavr) was compared to surgical aortic valve 
replacement (savr).27 the authors found that 
tavr patients were characterized by lower val-
ues of MMse but did not undergo any worsen-
ing after the procedure, whereas savr patients 
presented a limited decrease of the values after 
the surgical procedure but recovered six months 
later.

one of the main goals of anesthesia is to 
provide adequate analgesia during surgical pro-
cedures since the intraoperative perception of 
noxious stimuli may negatively influence patient 
outcome. During the last year, Ma published 
several in teresting articles on this subject. in a 
prospective observational study, stokle et al. 
tested the effectiveness of nociception level in-
dex (nol-index), a multidimensional index, to 
detect nociception during tetanic stimulation at 
various remifentanil concentrations in patients 
under general anesthesia.28 the authors demon-
strated that NOL monitoring reflected the degree 
of nociception better than single clinical param-
eters as the heart rate and the blood pressure and 
claimed for randomized studies to confirm their 
results. in an elegant rct, Park et al. used the 
surgical Pleth index (sPi) to optimize analgesia 
during direct laryngoscopy; sPi proved to be a 
useful tool to evaluate the degree of analgesic 
protection against painful stimuli.29 an origi-
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eaDs are less painful and distressing than 
tracheal intubation. this is particularly impor-
tant if the surgical procedure can be tolerated 
with a light plane of anesthesia. in July a study 
by Fudickar et al. was published in which the 
association of balanced light anesthesia, the use 
of a laryngeal mask, and no muscular blockade 
proved to be as effective to perform pars plana-
vitrectomy as more profound anesthesia with tra-
cheal intubation and neuromuscular blockade.50

although the availability of new rescue de-
vices, unexpected difficult airways remains a 
leading cause of perioperative morbidity and 
mortality, but thoughtful preoperative evaluation 
of upper airway can drastically reduce the inci-
dence of this scenario. For these reasons, there is 
a constant search for a better way to accurately 
predict difficult intubation because the degree 
of precision of the parameters currently used is 
low.51, 52 guo et al. used the number of tracheal 
rings observed by preoperative fiberoptic laryn-
goscopy to predict difficult tracheal intubation in 
994 adult patients.53 they found that that their 
method had higher sensitivity, specificity, and 
predictive value than the Mallampati test or the 
Wilson risk-sum score.

a recent study showed that replacing direct la-
ryngoscopy with videolaryngoscopy (vl) as the 
first-choice departmental technique is perceived 
by operators as beneficial to patient safety, team 
dynamics, human factors, and quality of care 
and quality of training.54, 55 indeed, a recent co-
chrane review concluded that videolaryngoscopy 
(VL) reduces intubation difficulty, and the asso-
ciated trauma.56 on this regard carassiti et al. 
compared the force and pressure distribution us-
ing Macintosh and glidescope laryngoscopes in 
normal airway by using film pressure transduc-
ers.57 they found that the use of glidescope was 
associated with lower force and, consequently, 
with a reduced risk of traumatism.

Finally, an exhaustive review on obstructive 
sleep apnea syndrome (osas) and anesthesia 
was published in January.58 the topic is impor-
tant because the prevalence of moderate and 
severe forms in the general population is about 
10-17%,59, 60 and many patients may not have 
a formal diagnosis before surgery.61 in the cor-
responding editorial, riem focused on the dif-

tial interference with coagulation.35, 36 carron 
analyzed sixty morbidly obese patients under-
going laparoscopic sleeve gastrectomy who re-
ceived sugammadex 2-4 mg/kg to reverse mod-
erate/deep rocuronium-induced neuromuscular 
block.37 He observed a slight effect on coagu-
lation without increasing the risk of postopera-
tive bleeding. Bertini, in his editorial, stressed 
the importance of rotational thromboelastom-
etry as an effective bedside coagulation moni-
tor.38 Finally, Fuchs-Buder focused his attention 
on sustained profound neuromuscular blockade 
during laparoscopic surgery to obtain adequate 
exposure of the operative field without an exces-
sive increase of the intra-abdominal pressure.39 
of note, maintaining deep neuromuscular block 
until the end of surgery would not be possible 
without quantitative neuromuscular monitoring 
and sugammadex availability.

Airway management

nowadays, extraglottic devices (eaDs) repre-
sent an essential tool for airway management, 
alternative to face mask ventilation and tracheal 
intubation. an interesting review on the topic has 
been published in the March issue.40 the authors 
examined the continuously expanding indica-
tions and possible complications. the indica-
tions include elective and emergency anesthesia 
in pre- and in-hospital settings in spontaneously 
breathing or ventilated patients and the need for a 
bridge to intubation or extubation.41, 42 eaDs are 
also precious to rescue ventilation in the “cannot 
intubate, cannot oxygenate” scenario.43, 44

As indications have significantly increased 
over the last years, eaDs design and features are 
continually evolving45 and two rcts published 
in the april and June issues compared some of 
them.46, 47 to orientate yourself in the growing 
number of devices, it is vital to have a simple 
and unambiguous classification.48 agrò et al. 
claimed that the present generation-related clas-
sification may favor confusion and ambiguity 
and proposed instead to classify eaDs in basic 
and advanced; the latter would be defined by the 
presence of at least two between high seal pres-
sure, gastric access, and the possibility to intu-
bate.49
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the achievement of satisfactory analgesia lev-
els in inguinal surgery often requires the associa-
tion of multiple peripheral blocks.71-73 Frassanito 
et al. combined ultrasound-guided genitofemoral 
nerve block to ilioinguinal/iliohypogastric nerve 
block in adults undergoing inguinal hernia re-
pair; in comparison with ilioinguinal/iliohypo-
gastric nerve block alone, they registered lower 
vas scores and a minor need for additional lo-
cal anesthetic supplementation.74 in other cases, 
the choice of the block may affect anesthetic 
dosages. in a group of patients undergoing an-
terior cruciate ligament reconstruction, lenz et 
al. found no difference between low volume sa-
phenous-obturator block and femoral-obturator 
block about early and late pain-scores and opioid 
consumption.75

adjuvant drugs are used to increase the dura-
tion and quality of regional anesthesia. in this 
regard, Dexmedetomidine is recognized as one 
of the most effective adjuvants in many types of 
neural blocks.76-78 in the January issue, Ma pub-
lished a study by Xu et al. who investigated the 
efficacy of dexmedetomidine, 0.5 mcg/kg, as an 
adjuvant to the local anesthetic mixture in trans-
versus abdominis plane block and rectus sheath 
block; the addition was associated to decreased 
opioid demand and consumption.79 in July, trifa 
et al. reviewed and recommended dexmedeto-
midine use by caudal epidural administration in 
pediatric patients.80

Despite the advances in ultrasound-guided 
techniques, neuraxial blocks are still preferred 
in clinical practice due to their efficacy in ear-
ly postoperative analgesia, lower complication 
rates, and cost-effective profile. In their investi-
gation, cortese et al. presented their 3-year ex-
perience in transanal endoscopic microsurgery 
under spinal anesthesia analyzing periopera-
tive opioid use, operation room occupancy, and 
length of hospital stay, which were all decreased 
in patients who underwent spinal anesthesia.81 
nonetheless, neuraxial blocks are not without 
complications. liu et al. reviewed physical and 
pharmacological treatments for shivering that of-
ten complicates neuraxial anesthesia for cesarean 
section.82-84 Fortunately, other, more severe and 
devastating complications are seldom observed. 
Zorilla-vaca et al. reviewed the epidemiology 

ficulty to manage patients affected by moderate 
osas, in whom the results provided by clinical 
questionnaires also depend on the apprehension 
of the patient and the way anesthetist asks the 
questions.62

Regional anesthesia

Comparison about safety profile, and short and 
long-term complications between general and 
regional anesthesia for special surgery is an at-
tractive and controversial issue.63 in their expert 
opinion, Soffin and Memtsouidis underlined that 
regional anesthesia and analgesia for total knee 
arthroplasty present several advantages, which 
are partially balanced in elderly patients by tech-
nical difficulties due to vertebral degenerative 
changes, obesity, and rheumatologic disorders.64 
May ultrasound facilitate spinal anesthesia in 
these challenging patients? elsharkawy et al. 
compared traditional landmark-based blocks to 
real-time ultrasound-guided blocks, in which they 
confirmed the correct needle position by colour-
Doppler.65 Ultrasound use was associated with a 
very small decrease in the number of needle in-
sertions; besides, a higher degree of patient satis-
faction was registered at the price of an increased 
length of the procedure and a larger difficulty 
score. the same authors presented their prelimi-
nary, successful experience to position perineural 
and epidural catheters in patients suffering from 
chronic pain by assessing the anesthetic flow 
with pulsed wave Doppler ultrasound.66

In the last fifteen years, the use of ultrasound 
proved to be effective in decreasing anesthetic 
dosage and increasing anesthesia and analgesia 
quality in many peripheral nerve blocks.67 in 
their experts’ opinion published in the January 
issue, nielsen et al. compared ultrasound-guided 
shamrock lumbar plexus block to traditional ex-
ternal land-mark lumbar plexus block by exam-
ining the precision of needle position, the easi-
ness to perform the technique, and the complica-
tion rate.68 they pointed out the greater safety 
and efficiency of Shamrock block respect to the 
traditional block, which is commonly reserved to 
expert operators due to the high risk of complica-
tions;69, 70 a video showing shamrock block ex-
ecution was provided as additional material.
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to increase length and quality.93 in the March 
issue, Ma published a study aimed to compare 
the effectiveness of adenosine and magnesium 
sulfate as adjuvants to bupivacaine in the taP 
block.94 in comparison with bupivacaine alone, 
the addition of both adenosine and magnesium 
improved the quality and duration of the block, 
with a relatively longer length with the second; 
opioid requirements and the incidence of post-
operative nausea or vomiting decreased. regard-
ing the dosage of the two adjuvants, the authors 
called for caution for the potential cardiovascular 
adverse effects (vasodilatation, bradycardia, and 
negative inotropic effect), but believed that the 
amounts tested in their study (12 mg of adenos-
ine and 500 mg of magnesium) were probably 
safe. in the corresponding editorial, Dauri and 
lucci invited to be cautious because many of the 
proposed adjuvants are unlicensed for that use.95

Another issue to improve the efficacy and du-
ration of regional anesthesia is at which point of 
the nerve course the anesthesia is performed. the 
sciatic nerve courses down the posterior thigh 
and bifurcates above or within the popliteal fos-
sa into the tibial and common peroneal nerves. 
some studies reported that the injection of the 
local anesthetic distal to the sciatic bifurcation 
shortens the onset of the block and improves the 
success rate and the quality.96 Proximal and dis-
tal paths were compared by He et al. in an rct 
published in May.97 they performed ultrasound-
guided continuous popliteal sciatic nerve blocks 
for foot or ankle surgery in forty patients with a 
puncture path proximal to the nerve bifurcation 
or at the nerve bifurcation and observed that the 
block at nerve bifurcation provided better post-
operative analgesia and patient satisfaction. the 
authors hypothesized that the anesthetic came in 
contact with the nerve more easily at nerve bifur-
cation because the connective tissue surrounding 
tibial and common peroneal nerves prevents dif-
fusion elsewhere.

other studies comparing regional anesthe-
sia techniques were published by Ma in 2018. 
Kanadli et al. compared the fascia iliaca compart-
ment block (FiB) and the femoral nerve block 
(FnB) for analgesia after total knee replacement 
(tnr), observing that FiB resulted in more ef-
fective analgesia and less opioid consumption in 

and history of septic meningitis associated with 
neuraxial anesthesia.85 Streptococcus salivarius 
and Staphylococcus aureus were the microorgan-
isms most frequently responsible respectively 
after spinal and epidural anesthesia; prevention 
requires the observance of strict asepsis, particu-
larly while performing the block.

Perineural catheters (Pnc) are widely used to 
improve postoperative analgesia and are current-
ly recommended to facilitate early mobilization 
after surgery.86 For these devices, the definitions 
of contamination, colonization, and infection re-
main a question of debate, so that frequency rates 
vary.87 in literature, the incidence of Pnc infec-
tion ranges from 0% to 7% depending on the site 
of insertion and that of colonization from 6% to 
63%.88 an interesting question is how to distin-
guish skin contamination from colonization and 
infection. in the March issue, Blumenthal et al. 
reported on the influence of disinfection before 
Pnc removal on the detection of bacteria on 
Pnc microbiological cultures.89 in 200 patients 
who received a Pnc for orthopedic surgery, no 
sign of local or systemic Pnc-related infection 
was observed; alcoholic skin disinfection before 
Pnc removal decreased the incidence of positive 
PNC cultures from 28% to 14%; signs of inflam-
mation at the Pnc insertion were poorly pre-
dictive of the cultural positivity. Those findings 
were in line with a recent systematic review on 
Pnc according to which infection is rare (0-3%) 
and characterized by signs of systemic infection 
and inflammation at the catheter entry site, rather 
than Pnc cultural positivity; factors predispos-
ing to infection are trauma, icU setting, diabe-
tes, immunodeficiency, and catheters that stay 
for more than 48 hours; colonization rates do not 
reflect infection, but skin contamination.90

the transversus abdominis plane (taP) block 
is achieved by injecting the local anesthetic so-
lution between the internal oblique muscle and 
transversus abdominis muscle.91 By spreading in 
this plane, the anesthetic can block neural affer-
ents from t6 to l1 and provide analgesia to the 
anterolateral abdominal wall. the block is gener-
ally used for postoperative analgesia after abdom-
inal surgery, but its effectiveness is questioned, 
mainly because of its short duration.92 continu-
ous infusion or adjuvants have been employed 
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tive treatment in robotic-assisted thoracoscopic 
lung surgery and to manage emergencies specific 
to that surgical setting.111 the authors concluded 
that anesthetists should be involved in all periop-
erative phases to maximize the advantages ob-
tained with the robotic technique.

in the october issue, a joint consensus on ro-
botic abdominal surgery by the italian society 
of anesthesiologists (siaarti) and the italian 
society of surgeons (sic) was published.112 the 
collaboration between anesthetists and surgeons 
is a mainstay to improve outcome in robotic sur-
gery and the document provides important state-
ments, based on high levels of evidence, that 
should guide the anesthetists who work in the 
field of this challenging surgery.

Perioperative medicine

in 2018 the european society of anaesthesiology 
(esa) published the updated guideline on pre-
operative evaluation of adults undergoing elec-
tive noncardiac surgery.113 Besides summaries 
for risk stratification, this document reviewed a 
lot of updated evidence-based recommendations 
helpful for the daily clinical routine.

in Ma, Menger et al. published an interest-
ing prospective randomized trial comparing the 
quality of sleep in postcardiothoracic surgery 
patients with or without the use of earplugs.114 
the authors reported that this easy and cost-
efficient intervention significantly improved 
sleep quality, patient satisfaction, and pain in-
tensity. although beyond the scope of this study, 
the authors speculated that by using ear plugs a 
faster recovery, reduced morbidity and reduced 
hospital costs might be achieved in postopera-
tive patients. Hofhuis et al. conducted a multi-
national survey to describe sleep assessment and 
sleep promoting strategies in adult intensive care 
units in ten countries.115 they found that only 
18% of intensive care units used earplugs fre-
quently and that sleep management protocols or 
sleep questionnaires were rarely in place. Beside 
non-pharmacological interventions, the “sleep 
hormone” melatonin is known to affect the cir-
cadian rhythm directly and may promote sleep 
in critical care patients by resetting the natural 
sleeping rhythm. However, a recent cochrane 

the first six hours after the operation.98 rodríguez 
Prieto et al. compared distal peripheral nerve 
blocks (dPnB) with levobupivacaine 0.125% to 
conventional systemic analgesia after trapeziec-
tomy performed under an axillary block.99 they 
found that dPnB provided better postoperative 
analgesia for the first 48 hours; also, opioid 
consumption and the incidence of Ponv were 
lower.

Finally, the incidence of peripheral nerve in-
jury associated with regional anesthesia is es-
timated at 2-4 per 10,000.100 the injection of 
the anesthetic into the intraneural space due to 
needle misplacement is a significant risk factor 
for nerve injury. Based on the hypothesis that 
pressure may be used to detect intraneural injec-
tion, Krol et al. performed an interesting study 
on human cadavers and developed a map of pres-
sures associated with intraneural and perineural 
injection during upper and lower limb blocks.101 
they found that intraneural injections required 
significantly higher pressure.

Pediatric anesthesia

Pediatric surgical activity carried out in non-
specialized pediatric centers with low volume 
activity is probably at higher risk for inadequate 
anesthesia management.102 a task force desig-
nated by the two most important italian societies 
of anesthesia and intensive care (siaarti and 
sarnePi) provided expert opinion-based rec-
ommendations on organizational, clinical, and 
training requirements for good clinical practice 
in pediatric anesthesia.103 the document was 
published in the February issue.

Anesthesia in robotic surgery

In the last decade, we have witnessed a signifi-
cant diffusion of robotic surgery and the research 
connected to it.104, 105 the new techniques have 
been indeed associated with a better outcome in 
some thoracic106, 107 and abdominal108, 109 surgi-
cal procedures. in this context it is essential to 
optimize anesthesia to match the needs of sur-
gery.110 in the January issue, a review on anes-
thesia in robotic surgery was published, which 
well summarized how to optimize the periopera-
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importance of distinguishing between postopera-
tive delirium and postoperative cognitive dys-
function.121 it is worth noting that most of our 
current knowledge on the pathophysiological ba-
sis of postoperative delirium and postoperative 
cognitive dysfunction is based on animal experi-
ments that may not mimic the complex clinical 
appearance, especially in elderly patients. even 
simple but clinically very relevant questions like 
the role of regional vs. general anesthesia in the 
development of postoperative delirium or post-
operative cognitive dysfunction need to be fur-
ther addressed by prospective randomized trials 
to improve our knowledge.

Postoperative analgesia

Pain management influences short- and long-
term outcome of surgical patients.122, 123 this is 
true for patients who undergo cardiac surgery, 
as pointed out by the review on the topic pub-
lished in the april issue,124 and even for those 
who undergo surgical procedures that are not that 
painful. Catheter ablation for atrial fibrillation is 
usually performed under light sedation and local 
analgesia, and opioids are given as rescue thera-
py if need be; a study by Ham et al. published in 
June, showed that in this setting the pre-emptive 
administration of propacetamol provides a sig-
nificant reduction of opioid consumption.125

regional anesthesia represents an important 
option to achieve optimal pain relief as well as 
other potential advantages.126, 127 on this regard, 
it is still debated if greater effectiveness can be 
obtained by preemptive modality. in the July is-
sue, a study by Wenk et al. showed that epidural 
anesthesia in spinal surgery reduces postopera-
tive pain and opioid consumption more effec-
tively if started before surgery without side ef-
fects.128 to optimize intraoperative analgesia, 
it is useful to quantify intraoperative pain with 
objective parameters other than heart rate or 
arterial pressure changes. the analgesia no-
ciception index (ani) has been introduced to 
assess intraoperative pain and titrate analgesic 
administration.129 theearth et al. evaluated the 
performance of the index in 60 adult patients 
who underwent elective supra-tentorial tumor 
surgery and received scalp block or incision-

Review just found insufficient evidence that ad-
ministration of melatonin improves the quality 
and quantity of sleep in critically ill patients due 
to differences in sedation protocols and method-
ological issues.116

Ferreira albuquerque costa et al. conducted 
a systematic review on perioperative ultrasound 
applied to diagnosis and decision-making in an-
esthesia.117 Beside the use of ultrasound tech-
niques for regional anesthesia or vascular punc-
ture, they reported a rapidly growing number 
of examinations also for echocardiography and 
neck and a laryngeal, pulmonary, and abdomi-
nal ultrasound that frequently (31% of cases) re-
sulted in changes of perioperative management. 
However, since most studies in this field are ob-
servational, prospective randomized controlled 
trials are warranted to confirm the potential 
benefits of ultrasound examinations performed 
by anesthesiologists in perioperative decision 
making.118 van de Putte et al. retrospectively 
analyzed their departmental database containing 
clinical and sonographic information on elective 
surgical patients who had been non-compliant 
to fasting guidelines.119 they used point-of-care 
gastric ultrasound and reported a change in aspi-
ration risk assessment and subsequent anesthetic 
management in almost 65% of the cases. inter-
estingly, they reported a trend towards a lower 
number of surgical cancellations and a higher 
number of proceeds without documented cases 
of aspiration. they concluded that gastric ultra-
sound might be a useful tool to personalize aspi-
ration risk assessment and tailor anesthetic man-
agement to the individual patient.

another hot topic is postoperative delirium 
and cognitive dysfunction. cascella et al. ad-
dressed these critical issues in an expert opin-
ion and nicely reviewed pathophysiological 
basics and translational approaches to clinical 
practice, as well as future research opportuni-
ties.120 emphasizing the huge incidence and 
potential clinical impact, the authors focused 
on pathophysiological basics such as the role of 
neuroinflammation, microglia activation, surgi-
cal stress response, impairment of the complex 
neurotransmitter system, and direct neurotoxic 
effects of anesthetic drugs. in an accompanying 
editorial, steinmetz and rasmussen stressed the 
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nulliparous women undergoing epidural fen-
tanyl analgesia for labor; the authors found no 
difference in pain intensity, analgesia duration, 
side effects, and patient satisfaction in relation to 
three genetic polymorphisms: oPrM1 118a>g, 
ivs2+31g>a, and ivs2+691g>c.140 the intra-
operative use of opioids can affect the degree of 
postoperative analgesia by inducing hyperalge-
sia and tolerance.141 Many studies showed that 
the n-methyl-D-aspartate receptor (nMDa) an-
tagonist, ketamine is useful for both primary and 
secondary hyperalgesia after a variety of surgical 
procedures.142, 143 in an exciting study published 
in april, Moon et al. investigated the mechanical 
pain threshold in an area distant from the site of 
surgery in patients who received ketamine at sub-
hypnotic dosage during laparoscopic hysterecto-
my and found that the threshold was higher than 
in controls.144 that effects might originate from 
the crucial role of nMDa receptors in the pro-
cess of central neuroplasticity, which may also 
intervene in the transition from acute to chronic 
pain.145 in the corresponding editorial, Porter and 
schwenk pointed out that many questions remain 
unsolved, such as what is the appropriate dose of 
ketamine to prevent severe pain at a site consid-
ered remote and unrelated to the surgical trauma 
and if there is a benefit in continuing ketamine 
into the postoperative period.146

chronic pain is often undermanaged in chil-
dren, with a significant impact on sleep, mood, 
physical activity, school attendance, and quality 
of life.147 inadequate analgesic treatments may 
be explained by different reasons, first of all, the 
little or no evidence supporting the use of anal-
gesics in this population. the topic has been re-
viewed by vega et al. in the september issue.148 
an important recommendation was that consid-
ering the multifactorial nature of chronic pain, a 
multidisciplinary team for pain treatment should 
include the pain specialist, the psychologist, the 
physiotherapist, the social worker, the nurse, and 
should empower the patient himself as an active 
participant.

low back pain is the most common cause 
of chronic pain in adults.149 in the May issue, 
Borghi et al. reported on a new treatment with 
ultrasound-guided periradicular infiltrations of 
meloxicam up to 30 mg performed in the am-

site infiltration randomly.130 Fentanyl adminis-
tration based on ANI values was significantly 
less in patients who received the scalp block, 
which was associated with the higher analgesic 
effect.

in the last year, Ma published other studies 
on postoperative analgesic regimens. Patient-
controlled epidural analgesia (Pcea) is largely 
used to control labor pain, but modalities are 
not standardized;131, 132 Matsota et al. showed 
that the background infusion of local anesthetic 
and fentanyl decreased breakthrough pain, but 
did not affect maternal satisfaction and neonatal 
outcomes.133 Manassero et al. demonstrated that 
oral slow-release oxycodone was a valid alterna-
tive to Pcea with morphine in patients who un-
derwent hip replacement under regional anesthe-
sia.134 Fusco et al. found that continuous wound 
infusion of levobupivacaine provided better 
postoperative analgesia and improved rehabilita-
tion compared to local infiltration analgesia after 
hip arthroplasty.135 in patients who underwent 
bariatric surgery, rupniewska-ladyko et al. ob-
served that a single oral dose of gabapentin, 1200 
mg, given one hour before general anesthesia 
significantly decreased the main pain intensity 
and opioid consumption in the first 12 postopera-
tive hours while there was no difference about 
the incidence of nausea and vomiting.136

Finally, an intriguing analysis by Karlsen et al. 
on 171 rcts about postoperative analgesia after 
total hip and knee arthroplasty was published in 
March.137 the authors focused their evaluation 
on the control groups, finding extreme heteroge-
neity in morphine consumption and pain inten-
sity; if neglected, that aspect can condition meta-
analyses and lead to incorrect conclusions.

Pain

to date, opioids are still widely utilized for post-
operative analgesia despite their significant col-
lateral effects. some studies suggest that, at the 
same dosage, the degree of analgesia obtained 
can be influenced by the polymorphisms of the 
genes involved in opioid pharmacokinetic and 
pharmacodynamics, such as the oPrM1 for 
mu-opioid receptor (MoP).138, 139 in august, 
Ma published a study by Zgheib et al. on 220 
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bulatory setting; they registered a dramatic de-
crease of nrs which was less than three in 82% 
of the patients treated.150 in the common practice, 
however, nsaiDs are the most commonly used 
first-line drugs.151 vuillemier et al. reviewed the 
results of many preclinical studies that suggest 
a central activity of NSAIDs on inflammatory 
pain due to spinal cyclooxygenase upregula-
tion and increased prostaglandin e2 production 
in the dorsal horn; unfortunately, human studies 
are still not sufficient to translate the results of 
animal models on humans.152 the role of can-
nabinoids as analgesic drugs is still unclear and 
was reviewed by Pergolizzi et al. in the august 
issue.153 the authors pointed out that cannabi-
noids are effective in controlling neuropathic 
pain, allodynia, medication-rebound headache, 
and chronic noncancer pain and do not induce 
tolerance, contrary to opioids. the main limita-
tions are the uncertainty of the delivered dose, 
the possible psychoactive effects, and the risk of 
diversion.154

Office-based anesthesia

Office-based anesthesia (OBA) is a field rapidly 
growing.155, 156 Patients and surgeons’ conve-
nience and reduced costs are clear advantages 
over surgery performed in hospitals, but safety 
concerns are present and need strict regulation.157 
The first guidelines produced by the American 
society of anesthesiologists (asa) and pub-
lished almost 20 years ago were amended twice, 
the last time in 2014.158 Ma published a series of 
expert’s opinions on oBa, which was published 
one manuscript for each issue from august to 
December. the aspects examined were the need 
of carers for discharge after office-based anes-
thesia, obstructive sleep apnea considerations, 
procedures performed in interventional Pulmon-
ology (iP) suites, obese patient peculiarities, and 
the minimum fasting period.159-163
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