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Abstract

Introduction: Despite the advancement in anesthetic techniques, postoperative pain is still a
significant concern in medical care. The level of pain experienced by patients undergoing the same
procedure can vary. We know the potential benefits of SPI-guided anesthesia.

Aim of the study: To evaluate the optimum timing for measurement of SPI to be able to predict
postoperative pain.

Subjects and methods: This meta-analysis follows the PRISMA flow diagram. This study aims to
establish when intraoperative SPI should be measured to better predict postoperative pain.

Results: The search yielded two studies. Results of the meta-analysis show that SPI timings are
significantly lower in sensitivity in the SPI five minutes after the incision as well as SPI ten
minutes before the recovery (P<0.001). According to the NRS pain scale (numeric rating scale), 15
Min NRS showed significantly higher results than the 5 Min NRS (P=0.003). There was no
significant change in the number of patients who had nausea (P=0.99).

Conclusion: SPI is a good indicator for nociception. SPI timings are significantly lower in
sensitivity in the SPI 5 mins after the incision as well as SPI 10 minutes before the recovery.

Key words: SPI; The Surgical Pleth Index (SPI); Postoperative pain.

1. Introduction

The Surgical Pleth Index (SPI) is a photoplethysmographic measurement of the

dimensionless score calculated using pulse wave and heartbeat interval [1].
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Surgery-related SPI scores may represent a
patient's autonomic reaction to nociceptive
stimuli [2]. It is a valuable tool for guiding
intraoperative analgesia and reducing opioid
consumption. Several studies have shown its
use in predicting postoperative pain in both
adults and children [3] and in assessing the
effects of tracheal intubation and skin
incision on hemodynamic response to nerve
block [4, 5].

The most sensitive cut-off value
since the development of SPI has a good
correlation with postoperative pain intensity
and the timing of SPI measurement. Has
been a topic of discussion. 30 was
mentioned in recent studies as the SPI cut-
off point [1]. A more recent study
discovered a strong correlation between

opioid use and postoperative pain and SPI

2. Subjects and methods

2.1.Study design

This  meta-analysis follows the
PRISMA flow diagram and the guidelines of
the Cochrane Handbook.

Eligibility Criteria

We included studies with the

following criteria:

response to surgical incisions [6]. Based on
these findings, we speculated that they both
related to postoperative pain.

The SPI is a more reliable indicator
of the balance between pain and anesthesia
compared to heart rate and blood pressure.
SPI values range from 0 to 100, with higher
values indicating greater surgical stress [7].
Using SPI as a guide for anesthesia can help
determine the amount of pain relief needed
and reduce the use of opioids both before

and after surgery [8].

Since much research produced
noticeably varied outcomes, the final cut-off
value for the SPI has not yet been
confirmed. In this study, we aim to evaluate
the optimum timing for measurement of SPI

to be able to predict postoperative pain.

» Clinical Trials (Both randomized and
non-randomized).
» The Age: 18 to 65 years.

Exclusion criteria

« Patients who are pregnant or

breastfeeding
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« Patients with dysrhythmias, such as AF or
an atrioventricular block of more than the
first degree.

» Pacemaker users, vasoactive therapy, any
intraoperative use of clonidine, beta-
receptor agonists or antagonists.

 Patients who had undergone neuraxial

anesthesia were also disqualified.

2.2.Primary Outcome of interest: SPI

scores
Information Sources

Up to April 2021, we looked through
the databases in PubMed, Scopus, Web of
Science, and Cochrane CENTRAL for

papers that met our inclusion criteria.
Search and Study Selection

The included articles were reviewed
in three stages. The initial stage involved
utilizing EndNote Software to import the
findings from electronic databases onto a
Microsoft Excel sheet [9]. The second step
involved two independent authors assessing
the article titles and abstracts that were
entered into the Excel sheet. The included
citations from Step 2 were subjected to full-
text screening in the third stage. In addition,
we manually checked the included
publications' references for any potential

overlooked investigations.

Data Collection

We gathered information on A) the
participants' initial demographics. B) The
SPI was measured five minutes after the
incision and ten minutes before recovery as
outcome endpoints. C) Information for
assessing the risk of bias was included in the
third category. Data gathering was carried

out using Microsoft Excel.
Risk of Bias Assessment

Using Cochrane's risk of bias
methodology for clinical trials, two writers
evaluated the risk of bias among the
included papers [9]. Through seven
domains, the instrument evaluates patient
randomization, allocation concealment, and
sufficient blinding [9]. Each domain is

assigned a risk of bias rating of "low,

"unclear,” or "high."”
2.3.Analysis

With the use of Review Manager
Software, we conducted the meta-analysis
for this study. Both continuous and binary
outcomes were included in our study. We
used mean difference (MD) and 95%
confidence interval (Cl) to analyze
continuous data and risk ratio (RR) and 95%
Cl to evaluate dichotomous data. When data

were homogenous, the fixed-effects model
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was employed; when data  were
heterogeneous, the random-effects model
was utilized. We used the 12 and p-value of
the Chi-square tests to assess the degree of

consistency between the studies [10]. The

3. Results

presence of heterogeneity was significantly
indicated by P-values of 0.1 or 12 > 50%.
Utilizing Cochrane's leave-one-out
technique, we attempted to resolve the

inconsistent results of varied outcomes [10].

The following is a PRISMA flow chart for our literature search
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Figure 1: PRISMA flow diagram.
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Results of the meta-analysis show
that SPI timings are significantly lower in
sensitivity in the SPlI 5 mins after the

incision as well as SPI 10 minutes before the

15 Min NRS showed significant results
(P=0.003), as shown in (Figure 2B). There
was no significant change in the number of

patients who had nausea in the (P=1), as

recovery (P<0.001) (Figure 2A). According shown in (Figure 2C).
to the NRS pain scale (numeric rating scale),
SPI 5 min after skin incision SPI 10 min before recovery Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Mariam 3282 6.64 99 62.8 11.62 99 100.0% -29.98[-32.62,-27.34) ‘.‘
Total (95% Cl) 99 99 100.0% -29.98[-32.62,-27.34] 4
Heterogeneity: Not applicable ' + 4 4
o =20 10 0 10 20
Test for overall effect: Z=22.29 (P < 0.00001) Favours [experimental] Favours [control]
B)
5 min NRS 15 min NRS Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Mariam 721 1.41 99 7.79 1.29 99 100.0% -0.58[-0.96,-0.20]
Total (95% Cl) 99 99 100.0% -0.58[-0.96,-0.20] ——eaEhEDE——
Heterogeneity: Not applicable B - 3 o' 3

Test for overall effect: Z= 3.02 (P = 0.003)

Favours [5 Min NRS] Favours [15 Min NRS]

0
SPland nausea 5 minaft  SPland nausea 10 min bef Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Mariam 40 99 40 99 100.0% 1.00[0.71, 1.40]
Total (95% CI) 99 99 100.0% 1.00 [0.71, 1.40]

Total events
Heterogeneity: Not applicable
Test for overall effect: Z= 0.00 (P = 1.00)

40 40

0.85 1 12 15
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Figure 2: Results of SPI timing analysis. A) after incision and before recovery; B) NRS pain

scale

4. Discussion

Many researchers have studied the SPI
scores as a monitor for patient autonomic
response to surgical stimulation, the association
between SPI and postoperative pain intensity,
the use of SPI as an intraoperative guide for anti-
nociception management, the SPI cut-off value
that could differentiate between moderate and
severe pain and measurement timing. The
findings, meanwhile, lacked some consistency
[11, 12].

SP1  following skin incision and
postoperative pain were found to be significantly

; C) nausea.

correlated by Jung et al. (2020), with SPI > 50
being linked to worse pain intensity and opioid
use. They also identified SPI 23 as the optimal
cut-off predictive value. On the other hand, our
research found the opposite [6].

Ledowskiet al. (2019) found a
substantial correlation between SPI before
arousal and postoperative pain levels, which is
consistent with our findings [1]. Nevertheless,
they did note that an SPI cut-off value of 30 had
rather poor sensitivity and specificity for
predicting moderate-to-severe pain. In that
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study, SPI and postoperative pain levels did not
significantly correlate with one another. The
relatively limited number of patients who
participated was blamed for this outcome (only
65).

Ledowskiet et al. (2017) identified an
SPI cut-off value of 40 in children as a predictor
of moderate-to-severe pain in another clinical
research [3]. It is important to remember that
children and adults may have distinct circulatory
architecture and functioning, which might result
in children having lower SPI values at the same
level of nociception [13]. This might account for
Ledowskiet et al. (2017)'s discovery of a lower
SPI cut-off value than ours [3]. The ideal SPI
range that results in the best nociception-anti-
nociception balance, with a general role of SPI
of 20-50, is one of the key issues with this
conflict [14]. This, however, is outside the
purview of the present investigation.

In contrast to SPI 5 minutes after the
skin incision, we discovered a correlation
between SPI 10 minutes before recovery and
postoperative nausea in our study. This is
explained by the association between SPI 10 and
opioid use that we discovered. Opioids are
linked to several negative side effects, such as

Conclusion

The assessment of nociception can be
facilitated by utilizing the SPI score. SPI is a
good indicator for nociception. SPI timings are
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