
V O L U M E  8 5  ·  N o.  5  ·  M A Y  2 0 1 9

The InferIor Vena CaVa
In fluId non-responders



462 Minerva anestesiologica May 2019 

E D I T O R I A L

intraoperative nociception: 
“if you can’t measure it, you can’t manage it”
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Modern anesthesia is based on “numbers” 
that reflect different clinical parameters 

and their monitoring over time. the well-known 
economist Peter Druker, described as the founder 
of modern management, is credited with a fa-
mous quote: “if you can’t measure it, you can’t 
manage it.” This piece perfectly fits with anes-
thesia, where monitoring clinical data is essential 
for adequate patient management.

Before the advent of modern anesthesia, 
“painless surgery” was just a utopia; therefore, 
the first objective of anesthesia was analgesia 
and it is still today. general anesthesia is essen-
tially a combination of three components: anal-
gesia, hypnosis, and muscle relaxation. However 
current clinical practice includes routine use of 
devices for monitoring depth of anesthesia and 
for the measurement of neuromuscular block, 
while monitoring intraoperative nociception is 
still a step backward in its evolution.1

Pain pathway is a complex mechanism, prob-
ably still not completely known, where spinal 
and supra-spinal phenomena contribute to trans-
mission and perception. Monitoring suppression 
of nociception during surgery could be essential 
for tailoring opioid administration, improving 
postoperative pain, and preventing hyperalgesia. 
limiting opioid use during surgery has become a 
main target in modern anesthesia, with a growing 
role for the regional techniques and an incoming 
space for total opioid-free techniques, particu-
larly in vulnerable patients.2 anesthesia should 

be administered using appropriate doses, with 
the aims of enhancing recovery and facilitating 
early mobilization.3 However, in clinical prac-
tice, analgesia is still empirically monitored by 
using variation of heart rate, blood pressure, and 
sweating, as the result of the sympathetic activa-
tion, or movements.4

in this issue of Minerva Anestesiologica, Jiao 
et al. performed a meta-analysis of current avail-
able trials evaluating intraoperative nociceptive 
monitoring as a guide for opioid administration 
during surgery.5 authors evaluated three devic-
es: analgesia nociception index (ani; MDMs, 
loos, France), surgical Pleth index (sPi; ge 
Healthcare, Helsinki, Finland) and pupillometry.

the ani is a parameter that provides an esti-
mation of the balance between parasympathetic 
and sympathetic outflow. The ANI measures 
heart rate variability from ecg monitoring and, 
through an algorithm, provides a number from 0 
to 100: 0 means a high parasympathetic modula-
tion, and therefore a low stress level, while 100 
means a low parasympathetic modulation, and 
therefore a high stress level.6 the sPi is a nor-
malized score that reflects the activation of the 
parasympathetic system by noxious stimulation. 
sPi is derived by heart rate and pulse wave am-
plitude, varying from 0 to 100, where high values 
indicate high level of nociception.7 Despite the 
potential benefits of these monitoring systems, 
there are still many limitations. severe arrhyth-
mias, atrial fibrillation, and implanted pacemak-
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ers affect the use of the r-r interval as a reliable 
value of sympathetic-parasympathetic balance. 
Moreover, the use of antimuscarinic drugs mod-
ify the assessment of the antinociception/noci-
ception balance.

all these monitoring systems are based on the 
concept that nociception induces a linear stress 
response, detectable through physiological pa-
rameters. this dogma may be not correct, as re-
cently demonstrated by ledowski et al., which 
showed that cathecolamine plasma levels and 
hemodynamic parameters did not correlate as 
expected with postoperative pain.8

Pupillary diameter increases in response to 
nociceptive stimuli and varies during surgery 
according to surgical stimuli and opioid admin-
istration. This “pupillary reflex dilation” can be 
recorded with the video pupillometer algiscan 
(iDMed, Marseille, France), through an infrared 
camera that, without touching the eyes, recogniz-
es and tracks the pupil size. this system has been 
used for guiding remifentanil administration dur-
ing total intravenous anesthesia.9 Unfortunately, 
even this system has some limitations, includ-
ing the influence of ambient light on pupillary 
diameter and the lack of data in other types of 
anesthesia.

the challenge of monitoring analgesia in 
anesthetized patients is related to the interference 
of hypnosis and cardiovascular drugs used dur-
ing general anesthesia, and to the rapid changes 
of the sympathetic system activation observed 
during surgery. vagal hypertone or sympathetic 
activity, which occur during general anesthesia 
or due to the surgical procedure, such as during 
pneumoperitoneum, may change hemodynamic 
parameters and affect the reliability of nocicep-
tion monitoring.

When comparing intraoperative nociception 
monitoring with the standard clinical practice 
different outcomes can be used: intraoperative 
opioid consumption, extubation time, postopera-
tive pain score, and perioperative adverse events, 
such as hemodynamic events or postoperative 
nausea and vomiting (Ponv).10

Previous studies showed that the ani, the sPi, 
and pupillary dilatation were superior to clinical 
signs in detecting changes in the antinociception 
nociception balance in patients undergoing total 

intravenous anesthesia.11 according to Jiao et al. 
sPi was more effective on intraoperative anal-
gesia than standard of care in adults, while ani 
failed to show any advantage. However, the re-
duction of intraoperative opioid consumption was 
significant only during sevoflurane anesthesia.5

in conclusion, there are still too many ques-
tions about the clinical use of these devices with 
the aim to give specific recommendations. First-
ly, clinicians need to know the clinically relevant 
thresholds of each system, which consent to dis-
criminate effective versus insufficient analge-
sia. consensus on these data is still lacking and 
further studies are warranted to identify the real 
meaning of the recorded numbers. secondly no-
ciception monitoring systems seem to have been 
commercialized with few studies investigating 
the potential clinical benefits associated with 
their use. Most studies are not double blinded, 
with reduced quality of the trial design. there-
fore, expectations may be higher compared with 
their real potential, and clinicians may have the 
perception of poor utility or inefficacy. Thirdly, 
while the intraoperative doses of opioids seem 
to be significantly reduced by using nociception 
monitoring, with regard to postoperative pain 
intensity and relative opioid consumption, these 
systems did not show any advantage over stan-
dard of care.5

therefore, i can conclude that, as attributed 
to albert einstein, “not everything that can be 
counted counts, and not everything that counts 
can be counted.” the role of currently available 
devices for intraoperative nociception monitor-
ing is still unclear, but, for adequate analgesia 
management during surgery, the need for an ob-
jective measurement as an alternative to the cur-
rent clinical standard of care is imminent.
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