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Learning Objectives

At the conclusion of this activity, participants should be

able to:

I Understand how a “pain” monitor could be used in clinical
practice.

I Describe the attributes of an ideal “pain” monitor.

I Discuss several approaches to developing a functional
“pain” monitor.
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British Journal of Anaesthesia 112 (6): 3991-1004 (2014) B A
doi:10.1093/bja/aeul37 J

Opioid-induced hyperalgesia in patients after surgery:
a systematic review and a meta-analysis

D. Fletcherl23* and V. Martinez!23
First quantitative review on OIH in surgical patients

Our review clearly confirms that high intraoperative doses of
remifentanil results in hyperalgesia in patients after surgery;

This is the first systematic review and meta-analysis of OIH in
patients after surgery. It reveals that high intraoperative
doses of remifentanil may slightly increase pain intensity at
rest during the first postoperative 24 h, and moderately in-
crease morphine use after surgery with no increase in

I 22 THE OPEN MIND

Surgery-Induced Opioid Dependence: Adding Fuel
to the Fire?

Lauren K. Dunn, MD, PhD, Marcel E. Durieux, MD, PhD, Edward C. Nemergut, MD,
and Bhiken |. Naik, MBBCh

HHS%&SOSHE)  -#*+01234531673829

%



#"$

"#3%&'$()*#+,
.S/ =~
01™"2$3#)++4#) B?Q;; (
5*6#78*.7"9 MPROVE
3%.7)9.$:")8)9. IYENT

"H$%68, ($%)*VH+&,-&S$&. ,/)/#0*),1&2,1)]

A+#+8&/(33#1*%58&$6$) %S 7%0#&"$*$
8#+0,1+)6#

8#%)$7%#

8,7(+*

9% %&/,33H%N S "' &: P &) @A

" B@%L;#+&)1&,0),)"&%#6#%+

" B@$1#+8&)1&"#;3HH&,-&+*)C(%$*),1
D#C,1+*3%*#"&B%)1)/$%&4*)%)*5
8#$+,157%#&<3)/#




#"$

Approach #1: Surgical Pleth Index

| Surgical Pleth Index (SPI, GE
Healthcare, Helsinki, Finland)
combined metric based on
photoplethysmographic pulse wave
amplitude(PPGA) and the normalized
heart beat interval (HBI).

I Scaled between 0-100, higher value-
less likelihood of adequate anti-
nociception.
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Approach #4: Parasympathetic Nervous System

I Outcome studies:

" Significantly less remifentanil used during breast
surgery with paravertebral block when remi titrated to
ANI between 50-70.

I Dundar et al, J Clin Monit Comput. 2017 Epub ahead of print

" ANI-guided morphine administration in elective
laparoscopic cholecystectomy failed to show any

advantage over the current standard of care.
I Scental JA et al, Br J Anaesth. 2015;114:640-5
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ANI Group (n = 24) Control Group (n = 26) P
Intubation to first incision (min) 23+7 25+8 -
Total operative time: first incision to final suture (min) 85 + 28° 100 + 51° >.99°
Emergence time: final suture to awake time (min) 14 + 6° 15+ 6° >.99°
Total intraoperative fentanyl administration (ug) 416 + 1912 426 + 247° >.99°b
Fentanyl bolus per hour b 1E3 24+1.2 .0001
Fentanyl bolus size (pg)* 41 +12 82+49 .0002
Fentanyl bolus size for <50 yo (ug)° 50+0 93 + 53 -
Fentanyl bolus size for 250 yo (pug)° 25+0 64 + 42 -
Intraoperative movement 4 (17%) 5 (19%) >.99°
BIS® 40+6 40+5 >.99
ANI 68 + 11 64 +12 .23
Time (%) good-quality ANI readings 97 +2 98 + 2 e
Time (%) ANI <50 20+ 15 25+ 23 .39
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Jensen EW, Acta Anaesth,2014
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