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Objectives

» Recognize impact of pain on cancer patients

« Discuss influence of perioperative anesthetic
management on cancer outcomes

« Discuss analgesic benefits of regional and
neuraxial anesthesia

« Discuss concepts of peripheral and central
sensitization in development of chronic pain

» Address incidence and causative factors
contributing to Persistent Postsurgical Pain
(PPSP)

 Define concepts of preemptive versus
preventive analgesia and use of multimodal
analgesia in PPSP prevention
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“Reverence for Life”
Albert Schweitzer
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It is estimated that there will be
1,735,350 new cases of cancer
diagnosed this year

More than 4,700 new
cancer diagnoses

each day

NS

Cancer Occurrence

Thatis1in 3
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PAIN AND ITS TREATMENT IN OUTPATIENTS WITH METASTATIC CANCER

Crarees S. Creetano, Pu.D., Rext Gowiw, Pr.D., Auax K. Hatriewo, M.D., Joux H. Eomonson, M.D.,
Rovawo H. Buuw, M.D., James A, Stewart, M.D., axp Kissax J. Paxova, M.D.

AIN is the most persistent and incapacitating

symptom of recurrent or metastatic cancer. A
large proportion of patients with metastatic cancer
have pain long before the terminal stage of their
illness.'> Pain, even when treated, is often severe
enough to impair_their ability to function,*® and

THE NEW ENGLAND JOURNAL OF MEDICINE

PAIN AND ITS TREATMENT IN OUTPATIENTS WITH METASTATIC CANCER

Caartes S, Cuezraxo, P, Rext Gowiy, PrD., Auax K. Harreeo, MD, Joux H. Essonsox, M.D,,
Roxato H. Buow, M.D,, Jaxes A. Stewar, M.D,, axo Kissax . Paxova, MD,

* N=1308, 54 Cancer Centers
* 67% of the patients had pain

» 36% had pain severe enough to
impact their ability to function

» 42% did not obtain adequate analgesia

» Minorities are 3x more likely not to
receive adequate pain treatment

(5 e PR
60-90%,with'advanee cafice =1
50-75% fepart ifadequaté pain Gontrol

25% die with‘Uniélieved @Xcruciating pain
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¥ Cancer Treatment’

P W el

B Surgery
. A [ Radiotherapy

[J Chemotherapy
B [ Hormone Therapy
‘Other’ Therapy

Image adopted from slideshare.com
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Surgery Is No Joke!

Femur replacement surgery due to bone cancer

Occurrence of Persistent
Postsurgical Pain
Chrqnic
pain
30 - 80%

20 - 30%

30 -50 %

10 %

30 -50 %

Kehlet H. Lancet;1618-1625:2006
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So let’s do some math!

* > 50 min surgeries annually

» >20-30% risk of PPSP

* 15 min new chronic pain
patients/year

* Increased suffering
* Increased cost

Annual Cost Of....
+ $599 bin * Heart disease
* $245bin Diabetes
+ $89 bin Pain
+ $320 bin > Cancer
+ $635bin + US Military

Darrell J. Gaskin, Patrick Richard. The Economic Costs of Pain in the United States.
The Journal of Pain, 2012; 13 (8): 715

Poll 1

« Define pain, outline early history of pain, and
discuss concepts of peripheral and central
sensitization in development of chronic pain

« Define persistent post-surgical pain and
address incidence and causative factors
contributing to PPSP among cancer patients

+ Describe use of multimodal analgesics and
regional anesthesia in preventing PPSP in
the cancer population
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Pathophysiology of Pain

How acute pain becomes chronic

e NeN

4\2)
NNy
s
\\f’,h'n W

Pain Definition

* Poena (latin) — punishment

» Poine - Greek goddess of
revenge

* An unpleasant sensory S
experience associated with 'a Mo
actual or potential tissue >
injury, or described in such

terms
- |ASP 1989

Injury Acute Pain

pain resulting

from activation of
pain receptors
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NEUROSCIENCE, Fourth Edition, Figure 10.7 - - — —

Peripheral

sensitization (CliTrEns peim

Injury

Pain resulting

from ner::
injir

dys
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Pain due to

neural injury or
dysfunction

The Vicious Cycle

m YN

<

Stress and Cancer

(
V)
ém”
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HPA axis activation Tissue trauma Perioperative factors

* Anxiety « Pain « Drugs

« Catecholamine « Blood « Anesthetic technique
release loss/Transfusion « Hypoxia/Hyperoxia

« Hyperglacemia « |nfection - Hvpo-/Hyper-thermia

Immune System
Suppression
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Effects of Surgery on Cancer
Outcomes

Cancer
Surgery

[ I ]
Inadvertent Stress Induced
cancer cells Immune System Angiogenesis
dissemination Suppression
Metastases

CANCER
SURGERY

POOR OUTCOMES
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a = r}';.
Can choice of the

anesthetic technique
affect perioperative

stress and as such
decrease risk of
cancer recurrence or
metastasis?
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Perioperative Anesthetic Drugs
and Cancer Outcomes

Thiopental (-)

Propofol (+)
Local Anesthetics (+)
NSAIDs (+)

o Volatile
Opioids (-) Anesthetics (-)

Effects of Opioids on Cancer
Outcomes

+ Meserve et al. (2014). The role of analgesics in cancer propagation.
Best Practice & Research Clinical Anaesthesiology, 28(2), 139-151.

+ Ma et al. Morphine enhances renal cell carcinoma aggressiveness
through promotes surviving level. Ren Fail. 2017 Nov;39(1):258-264

+ Cao et al. Morphine, a potential antagonist of cisplatin cytotoxicity,
inhibits cisplatin-induced apoptosis and suppression of tumor growth
in nasopharyngeal carcinoma xenografts. Sci Rep. 2016 Jan
5;6:18706.

«  Saurer et al. Suppression of natural killer cell activity by morphine is
mediated by the nucleus accumbens shell. Journal of
Neuroimmunology. 2006;173(1-2):3-11.

+Nguyen et al. Morphine stimulates cancer progression and mast cell
activation and impairs survival in transgenic mice with breast cancer.
British Journal of Anaesthesia. 2014;113(Suppl 1):i4-13.
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Opioids are not evil but...

* Opioids remain the
mainstay therapy for acute
postoperative pain

« Side effect limitation

» Should not be used as a
sole agent

* Long term risks

Effects of Volatile Anesthetics
on Cancer Outcomes
+ Tazawa at al. The effect of different anesthetics on tumor

cytotoxicity by natural killer cells. Toxicol Lett. 2017 Jan
15;266:23-31.

+ Zhang et al. Isoflurane promotes non-small cell lung cancer
malignancy by activating the Akt-Mammalian Target of
Rapamycin (m-TOR) signaling pathway. Med Sci Monit.
2016 Nov 29;22:4644-4650.

 lwasaki et al. Volatile anaesthetics enhance the metastasis
related cellular signalling including CXCR2 of ovarian cancer
cells. Oncotarget. 2016 May 3;7(18):26042-56

Benzonana et al. Isoflurane, a commonly used volatile
anesthetic, enhances renal cancer growth and malignant
potential via the hypoxia inducible factor cellular signaling
pathway in vitro. Anesthesiology. 2013 Sep;119(3):593-605.

Effects of Volatile Anesthetics
on Cancer Outcomes

Increase in tumor | Heightened cancer
growth and cell migration and
proliferation metastases

\olatile
Anesthetics

: . Enhanced
Angiogenesis production of pro-
cancer molecules
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So where do we go from here?

Bt Journal of Anowsthesio 113 (6): 895-902 2014)
16 2y 2014 - dox10. 2

Local anaesthetic use in cancer surgery and disease
recurrence: role of voltage-gated sodium channels?

S.P.Fraser', 1. Foo? and M. B. A Djamgoz!

Local anaesthetc

» Cochrane Review

» Kranke et al. Continuous
intravenous perioperative
lidocaine infusion for
postoperative pain and
recovery. Cochrane
Database Syst Rev. 2015

45 trials, 2802 patients

* Results:
Improved analgesia for
abdominal surgery only
Reduction in length of hospital
stay, PONV & opioid
requirements

Lidocaine IV vs Placebo

« Cochrane Review

» Weibel et al. Continuous
intravenous perioperative
lidocaine infusion for
postoperative pain and
recovery in adults. Cochrane
Database Syst Rev. 2018

* 68 trials, 4525 patients

* Results:
“Due to variation in the SD in
the studies, we are uncertain
whether IV lidocaine improves
postoperative pain compared
to placebo”

For Educational Use Only
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NSAIDs
analgesia and

The Gold Standard

Acetaminophen
first-line treatment for
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antipyresis with inflammatory and
nociceptive pain

minimal anti-

inflammatory

devoid of renal, powerful COX

platelet, and Inhl_blrt10rs|—bc()jth o
i i i peripheral and central

gastrointestinal toxicity P hibitors of PGs

MAX dose 3000 synthesis

mg/day

NSAIDS Improve Cancer
Outcomes

« Chronic aspirin use decreases risk of colon
cancer

» COX 2 enzyme tumor overexpression

« COX-2 inhibitors induce tumor cell apoptosis

« COX-2 inhibitors improve response to chemo-
therapy in lung cancer

« Ketorolac and diclofenac improve disease free
survival in breast cancer

+ NSAIDs appear to improve disease free survival
and overall survival after cancer surgery

British Journa of Anoesthesid 113 (S1): 182487 (2014) I
Advonc 1

0 Access publication 23 Jonuery 2014 - 010,109 3/bjelceté64

Intraoperative use of ketorolac or diclofenac is associated
with improved disease-free survival and overall survival
in conservative breast cancer surgery

P. Forget!*, C. Bentin?, J.-P. Machiels?, M. BerliereZ, P. G. Coulie* and M. De Kock!
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The literature supports the
administration of two
analgesic agents that act
by different mechanisms
via a single route for
providing superior
analgesic efficacy with
equivalent or reduced
adverse effects.

Ice-Cream Tc;ppiaissﬁ
For the 50-Year-Old
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Benefits of Multimodal
Analgesia

* Improved pain control

+ Opioid Sparing

» Reduced opioid related side effects
(nausea, vomiting, sedation,
respiratory depression)

* Improved dynamic pain

+ Sustained pain relief with fewer
analgesic “gaps”

 Improved functional outcomes

Multimodal Pain Management

» Nonopioid analgesics = Opioids
Acetaminophen/NSAIDs Tramadol, Nucynta
Anticonvulsants « Other modalities
Antidepressants (TCAs, TENS unit
Duloxetine) Relaxation techniques
Amantadine, H .
Dextromethorphan 'ypn05|s )

. Muscle relaxants » Topical pharmacological

R agents
Tizanidine
< Int ti Capseicin
n ralopera Ive Lidoderm patches
Lidocaine gtt Voltaren gel

Ketamine gtt

Flector patches
Dexmedetomidine

Ketamine patches
Clonidine

Caffeine

For Educational Use Only
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Enhanced Recovery After
Surgery (ERAS)

Perioperative care plan designed to
improve patient outcomes

The Enhanced Recovery After Surgery Protocol is

Patient Centered & Evidence Based
Built to decrease stress & optimize recovery
Designed to decrease complications & length of stay

Pre-Op
+ Targeted patient
education
 Carbohydrate loading
* Less fasting time
* Warming
* Selective bowel prep

UNC ERAS Protocols

[ UNC ERAS Per Clinical Pathway C for Pancreatic Surgery
+« APAP 1g IV
+ Hydromorphone 0.4-0.6mg EPIDURAL

[ UNC Enhanced Recovery Clinical Pathway for Thoracke Surgery |
+ APAP 975mg PO

+  Gabapentin 300mg
+ Ketorolac 15mg IV

[ERAS linical Pathway for L p Surgery |
+« APAP 1g IV
«  Lyrica 100mg
+ Celebrex 400mg (or Ketorolac
30mg)
+ IV lidocaine infusion
+ IV dexamethasone

[ ERAS Perioperative Clinical Pathway Components for Colorectal Surgery |

+ APAP 975mg PO

« Lyrica 100mg

+ Celebrex 200mg

+  Alvimopan 12mg PO

+ IV lidocaine infusion
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BItNC.

mortality

ERAS

- Improved outcomes
- Decrease morbidity/

- Earlier discharge
- Decreased cost

- Decreased risk of - -
chronic pain It’s from your HMO...

= o ARNS {
.ﬂ i r@r Zatn,
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It says:
“Get well or get out!”

Epidurals & Peripheral Blocks

» Decreased VAS pain scores

» Decreased perioperative opioid requirement
» Decreased events of nausea, vomiting, ileus
» There is inverse linear relationship between

opioid consumption and postoperative quality
of recovery

sssssss

Meta analysis (19 studies),N=286

Richman J.A 8A.102:248-5:

For Educational Use Only
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Benefits of epidural analgesia

* Improved peri-operative pain control and
prevention of chronic postoperative pain

- Better functional recovery

+ Decreased stress response

« Inhibition of catecholamine release results in
decreased cardiac O2 demand

+ Decreased risk of vascular thrombosis/PE
+ Reduced incidence of post-op infections and
improved wound healing

n Rodgers A, Walker N, Schug S, et al. Reduction of postoperative mortality and morbidity with epidural
R or spinal anesthesia: results from overview of randomized trials. BMJ. 2000;321:1493

Presented on December 12, 2018

Epidural Analgesia Decreases
Perioperative Morbidity and Mortality

o destha/No. patiens () . of
ol ik

oRpsx Q) Epidural cont

Poppin et al. Impact of epidural analgesia on mortality and morbidity after surgery: systematic review
and meta-analysis of randomized controlled trials 2014

Regional /Epidural Anesthesia

Diminished
perioperative
stress response

Avoidance of
volatile agents

Improved
cancer
outcomes

Improved
immune system
function

Limited opioid
use

For Educational Use Only
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Epidural analgesia associated with
better survival in colon cancer

* N=377
* 0S=51%

* N=189
* OS=42%

OS = overall survival rates in %

Colorectal Cancer with Liver

Metastases
A
b —— Epidural Analgesia (ow390)
Intravences Asalgesia (n=120)

os
= N=510
£ EPI=390
3§06 IVA= 120
£y
EE o RFS
£ EA34.7%
£ L IVA21.1%

0o

0 12 2 % 4 @ 72 s %
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Ovarian Cancer
11 Group E
!l Group G
+ Group E-censored
Survival rate (%) £ Group G-cansored
Lin et al. BJA 2011 100
Retrospective chart |
review 07 1
" \
New.ly diagnosed al “ ~\_\
ovarian cancer , Sk, )
N=143 (EPI=106, No 44 T
EPI=37)
« OSat1/3/5yrs 20+
» EPI=96%, 78%, 61%
) GA=T8%, 58%,49% 7 . ; : .
o 50 100 180 200

Time (months)

Prostate cancer

Lee et al. Pain Management. 2015
Meta-analysis

10 retrospective studies

GA 6261/EP17504

Regional anesthesia improved overall survival
No decrease in recurrence free survival

RRM (relative risk of mortality) reduced by 19%

Pancreatic Cancer

Study designed to evaluate the effects of
dexamethasone on pancreatic cancer
survival

Use of perioperative epidural associated with
increased survival

No difference in GA or opioid administration
between EPI and NO EPI groups

Benefits of both dexamethasone and
epidurally administered local anesthetics
(LAs) were attributed to their anti-
inflammatory effects, and in case of amide
LAs to their anti-proliferative effects on
mesenchymal cells.

For Educational Use Only
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Breast Cancer Surgery
Paravertebral Block (PVB) vs General

Anesthesia (GA)
GETA+ EER
Paravertebral IV Morphine

N=50

N=79

94%  82%

94% 7%

Metastasis-free survival at 24 months
Metastasis-free survival at 36 months

Regional/Epidural Anesthesia

Improved
Pain Control

Improved

Cancer
Outcomes

(Multimodal
Analgesia)
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Conclusion?

We do not know as much as

we think we know

So what should | do?
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