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Role of Ketolorac
In mixed pain management
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Role of Ketorolac in mixed pain
management
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Wuenlungu  NSAIDs
anti-inflammatory drugs) ¥a nonselective NSAID way
Juendadusnlungu NSAIDs Tae local musculoskeletal
injections 7ilfAuUey i eldersuusemundslyiling
Usznausie 3 nguman 9 loun osteoarthritis, subacromial
impingement & adhesive capsulitis Lag tenosynovitis
den corticosteroids TiisTlidu standard treatment
dw3Su musculoskeletal disorders iifeidvaguanei3os
lsrhazillu tendon atrophy & rupture, post-injection flare,
skin depigmentation, subcutaneous atrophy, decreased
bone strength, increased blood slucose IuQ"L'J’JEJﬁL‘ﬁu
LU, subsequent injection vi3aides limited frequency
of use fafu Feflaramergniumsmmaeenisifudos in
Tumsldengu  corticosteroids  femsanwinisldendad
1Huen NSAID Tu musculoskeletal conditions

Ketorolac (non-steroidal
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Budaust) 2004 finsAnwieafurnavesnisld morphine
uag ketorolac me cartilage wag synovium lu knee joints
YeanTEene WU e morphine Wagz ketorolac viliiin
histopathological changes s2AU8aU ¢ VY cartilage Way
synowum 1ng morphme ﬂaum’muwammm ketorolac
AT m'mﬂmuﬁmasﬂm ‘1/1\‘1 morphine Lag ketorolac
gl intra-articular injections leRautnsUasnste
maulul 2007 Hn1sANYINATEINITANY  corticosteroid
way ketorolac #® tendon Way cartilage UDINTZHAIY WU
il cartilage necrosis At ASEIERLETUNNSEREN
corticosteroid Wit faifu Feazuin e1da NSAD waedl
AuUaanfunda corticosteroid @msultlu intra-articular
& peritendinous injections waglud 2013 finsAnwnsle
ketorolac $7ufU allogeneic platelet-rich plasma (PRP)
WiguLieuiu  methylprednisolone Tun1svia arthroscopy
WU ketorolac sauiu PRP lailafinasie cultures 489 human
chondrocytes & tenocytes wasdadin cell availability
Snee vl methylprednisolone an cell availability
Twd 2017 dnsfinen
ketorolac,

in vitro chondrotoxicity 894

morphine, pethidine uwag fentanyl



#® human chondrocytes Wua1 1l ketorolac Wag pethidine
auiiiy cell death agUne uifiu dose-response
relationship wenenil Wl 2022 Hefinsfnwnsld
ketorolac (0.375 mg/mL) W orthococktail Tun1syin
arthroscopy U791 ketorolac iy ortho cocktail
lvihliAn toxicity fe cartilage @1usun1sld NSAIDs
injection W diclofenac uag ketorolac Tumisadiin
WIguLiguniu steroids AN1SANYILUU systematic review
fisreeulily Journal of Orthopaedics U 2018 wWuin
NSAIDs injection Fasauds ketorolac & improvement U8y
pain score Wag functional score TnAlABIAU steroids

STEROID vs NSAIDs INJECTION

Are non-steroidal anti-inflammatory drug injections an alternative to steroid
injections for musculoskeletal pain?: A systematic review

Vandit Sardana™’, Joanna Burzynski’, Khaled Hasan™', Paul Zalzal"
Journal of Orthopaedics 15 (2018) 812-816
Charactristics of included studics.

Author/Year Study Design  Sample size

Min etal, 2013 RCT
Steroid N = 15
NSAIDN = 17

Shakeel et al, 2012
Steroid N = 50
NSAID N = 50

Bellamy etal, 2016
Steroid N = 20
NSAIDN = 16

Adrete etal, 2003 pocs
Steroid N = 84
NSAID (INM 1 mg)N = 64
NSAID (INV 2mg)N = 60

wannil usiay musculoskeletal conditions dins
ANWIUIHUNBULUU head-to-head comparison 521314
ketorolac Wag corticosteroid injection lagd 2015 &in3
Anwnuu retrospective comparative study Wisuigu
3293 ultrasound guided intra-articular ketorolac Wag
corticosteroid injection Iu%l'ﬂw osteoarthritis of the hip
(OA hip) TasainnisanniugUaely 6 Lhew wuil 4
pain score way Harris hip score laiunnsineiu vazdigie
osteoarthritis of the knee (OA knee) Afin1sAnwILUY
retrospective comparative study Tud 2020 Wisuigu
38U intra-articular ketorolac 5217 sodium hyaluronate
(HA uag triamcinolone (corticosteroid) iU HA injection
Tasannsnaugiasly 3 Wou wud e 2 nqu &
improved VAS & WOMAC lsiusnsinefiu iiesusinaamiisn
i vaS anadldrouinadaninlunauitlésy triamcinolone
AU HA injection wivdeantull VAS asadliiunnsiig
fu uonand U 2021 SedimsAnwLuy randomized,
double-blind, non-inferiority study WSguLigusEning
intra-articular ketorolac Wag triamcinolone injection Tu
fUie OA hip & knee Tagannisiamugiaely 3 ey
WU T 2 nau ina pain control wa¥ outcome score
ladupnanedu @wnsdn HA egafgadiouiisuiung
2n HA iy ketorolac dns@nwnlul 2011 TugUae
OA knee WU1 ﬂfjmﬁlgﬁumiaﬂ HA $2ufiU ketorolac &
analgesic onset #3983 pain reduction lasaEaninnig
dn HA iigsehafey waylud 2019 AfinsAnwinuuy
retrospective comparative study Wi ULABUTENING

ultrasound guided intra-articular HA injection

WENDENSAYT Az ultrasound guided intra-articular ketorolac
& HA injection lugfths OA CMC thumb Buduinguilléisu
ultrasound guided intra-articular ketorolac & HA injection
#1 analgesic onset T35

wquziily adhesive capsulitis N1SANBILUU retrospec-
tive study Tul 2015 13Ul usenIng ultrasound guided
intra-articular ketorolac injection 51U capsular distension
wag steroid injection AU capsular distension Tugtae
frozen shoulder Wun W 2 nau 3 verbal numeric pain
Scale (VNS), shoulder pain and disability index (SPADI)
wag successful treatment rate luumnAaniy LLaxﬂEju‘ﬁ
175U ultrasound guided intra-articular ketorolac injection
52UAU capsular distension 838 abduction taz external
rotation #isndd 3 uay 6 Wewsnaae wenand Tl 2019
FatinsENWILUY prospective, randomized-controlled trial
Tuéﬂw frozen shoulder W3 ULBUSENIN intra-articular
ketorolac injection Wag HA injection Wua1 ﬂfjmm@ﬁu
n1320 ketorolac & mean decrease of pain ﬁﬂﬁﬂﬂduﬁlﬁ
§U HA injection

dlu subacromial impingement syndrome &inn3
Anwkuy prospective, randomized, double-blind study
feeililul 2021 Faveudieunisin
subacromial injection U839 ketorolac Lag triamcinolone
WuI1 § VAS, American Shoulder and Elbow Surgeons
(ASES) wag University of California Los Angeles (UCLA)
scores lilumnsnsfiuainnisinmugtiedunants 12 dan
wonnil SellnsAnuuu systematic review & meta-
analysis 989 subacromial injection L3BULEUTERIN
NSAIDs @z corticosteroid Wui1 NSAID injection &
Usednsnnviniendu corticosteroid Tunisam pain wag

single-dose

improve function maﬂ@:ﬂ?a shoulder impingement
syndrome

dmuunumues NSAIDs  infiltration  wSediSendn
orthococktail WU bupivacaine #3® ropivacaine Iy
AU NSAIDs lu multimodal post-operative pain control
Fadumsliznannni 1 «le Alinalamsoongvisfiumndeiu
iielinyszansamlunisananuiulnliiugaendsns
WfiR UNMSANWILUY systematic review & meta-analysis
299M3li local infiltration analgesia lu post-operative
TKA fisneeulslul 2016 wui1 NSAIDs infiltration %38
an pain, annsLY opioids, &R nausea & vomiting Lazan
length of stay muﬁiﬂﬁmw&a&uﬁu range of motion (ROM)
TidugUaede Taeilddssloviegednauife nisway
ketorolac 11U local anesthetics Waa@n peri-articular
injection ulaly@i8n158m intra-articular injection
wonanil ail8n 2 msfnwwuy randomized, double-
blind studies fis18a1ulilud 2020 wud1 nsld ketorolac
Ju additive Tu peri-articular infiltration lvifugUaemnds
n15%1 total knee arthroplasty 42el¥il postoperative pain
scores anadlafani wagdl duration of analgesia Fenunu



i SnvedadinsAneiisnenulilul 2020 Weafunsan
peri-articular infiltration 984 ketorolac 591U ropivacaine
Az epinephrine Tuﬁgﬂ’mﬁﬁ? shoulder arthroplasty Wu"
lowanlunisan pain tazanAudndulunisld opioid Tu
JULINVAINITHIAR

HIP & KNEE ARTHROPLASTY

 Saengleulur, Eur J Anaesthesiol (2016)
* A systematic review & meta-analysis: Local infiltration analgesia in post-op TKA
* Reduced pain, opioid consumption, N/V, LOS with higher ROM at 24 hrs
* Intraperioperative peri-articular but not intra-articular
* Benefit of adding ketorolac to local anesthetics for peri-articular injection

dwn1sld intra-articular ketorolac 1duduwilives
multimodal analgesia Tun13911  arthroscopic  surgery
dnsAnEILUU  systematic review & meta-analysis i
sealilut) 2020 wuh Hean pain score el 24 il
MIN15¥ arthroscopic surgery 19 wsnaazlalaeannisly
analgesics YU finsAnwIwuY prospective, randomized
control study Tun1s¥in  anterior cruciate ligament
reconstruction (ACLR) #isneanulilu®l 2021 wui1 nnsld
local infiltration cocktail ¥4 ketorolac $3ufU ropivacaine
waz epinephrine & equivalent pain control dewSsuidieu
iU nerve block @ulu orthopaedic trauma din1sAnwILUY
prospective, randomized control study Iut}gﬂwﬁlﬁ%mi
%11 open reduction & internal fixation of ankle fractures
fisrwanulilud 2020 wuin nguitldunis add ketorolac
iy opioid §1 VAS score fisnnindl 1-2 Su ndinsusia
waztheaamslien  opioid  ashedeiisutunguitlaiu
©1 opioid EIOLILAL? wana1nil T foot & ankle surgery
fileg) 2 nsfinuTsenulih® 2011 (umsvh hallux valgus
correction) uwazfisnesmlilud 2021 (Aunisvi1 hindfoot
arthrodesis) wWui1 A15@m local infiltration cocktail 7if
ketorolac HaNegsIE A1WN30aA pain score MAANIINGY
control

dmSuuszidudifiainufnatuierfunavesnisld
ketorolac #1a¢fide bone healing ﬂeu HAn1sAnwluy
retrospective study fiseaulilud 2018 wui nnslik
peri-operative ketorolac LLﬁﬁgﬂaﬂmﬁ%JUﬂﬁiﬁﬁ open reduction
and internal fixation (ORIF) of ankle fractures 3 clinical &
radiographically bone healing ldumneafiu Ao 94% uaz
92% mudIRU waziiddayAfe lifidesves bony non-union
L‘?Jlﬂmlﬁaﬁm mmzﬁaﬂmiﬁﬂmwﬁuwu retrospective study
wufuiisenulilud 2020 wui1 Msld short-term ibupro-
fen %38 ketorolac Iugﬁ:ﬂw elective foot & ankle surgery
yllfinadesio bone healing d@uaufnalu&es bleeding
AN13ANEILUY prospective randomized double-blinded

placebo-controlled trial w8154 ketorolac W3suLiB Uiy
parecoxib &g placebo Ju preemptive analgesia 114;:\]1138
Alezunisvh posterior lumbar spinal fusion Fasneaulilu
Y 2015 wuin e 3 nqu § complications way bleeding L
weNE19

Tngaguvasmsussenslutull & take home message Ao
NAINUNIU literatures Wud1 571899514 ketorolac
lﬁaﬂwqﬁﬂixﬁw%mwﬁ”’ﬂuﬁﬂw outpatient liiinazidugiae
OA hip, knee %38 CMC thumb, Q’ﬂ?ﬂﬂ?jﬂiﬂiwé adhesive
cupsulitis, ;Eﬂw subacromial impingement syndrome #3®
Tufthe inpatient lidnasidunsldlu post-operative pain
control, hip & knee arthroscopy, shoulder arthroscopy,
arthroscopic surgery, orthopaedic trauma %38 foot &
ankle surgery

Acute pain management: Experience
sharing and interesting case discussion
uw. Waud 315UTveY
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nsdAnwsewsniludUaends o1y 31 U wmuunng
7l OPD #hei3osves acute back pain ke left radicular pain
wUszann 5 3u Taeftesl complaint Tudes pain Aeutha
JULTININ  BazdaIn13¥1usIaHIINTggAR Ut 19UIN
TngluseRdanindn Jagulsianunsadsléumuiu 30 uni
Fanarenaisdlainy spondylolisthesis %38 fractures a9
JedagUagluvic MRI wudndl herniated disk USaay lateral
recess Pndrerdundnuinm L5/S1 Fslinsifiadudngdae
1 herniated nucleus pulposus (HNP) L5/51 satfu Vel
seiifediBoswes acute pain WuAsadeadundn Fuine
dulvajreudnaned well-defined 1ienfu onset w83 acute
pain lfday waziilednusiRinaswuindUhedluaii
9ENIUNITH acute events WU acute injury 3ad illness
wlalsiuu Inedlszeginanveinisiin acute pain agviagiu
feuszanas 3 dani vausRenfugilnedill acute pain dwann
ﬁﬁawaaiwuﬂixmw sympathetic overactivity UM
Feanunsausediuldann vital siens wu TldvTeruduladin
Wtuogadundu wagiloUsuliumsnuesuaiuarnaAngsu
Yoty NnaznuIndl anxiety AoUTINLNNLAYABUTNNE
inactive Ao Lidesyouvielsvseveusginy 9 1wy goal
U8y acute pain management e temporary analgesics
fismuariisvaznandy Lﬁ@iﬁﬁjﬂa'&Jmnmﬂamﬁfmléfﬁuﬁ
1nedl paper 989 American Family Physician Tud 2013
wugihild  acetaminophen Wu first-line drug @Sy
treat mild to moderate acute pain gtz
Tl% first-line NSAIDs 1w ibuprofen wag naproxen Tunns
treat mild to moderate acute pain MBI SIEINTULLLN
1%l% selective & non-selective cyclooxygenase-2 NSAIDs
WU second-line medications &wsuns treat mild to



moderate acute pain ?ﬁ‘Vﬁ‘ULiEN analgesic efficacy ¥@9
81nqu NSAIDs fisis ketorolac elinSulsemunazein
i iterature Tud 2015 v®9 Australian and New Zealand
College of Anaesthetists and Faculty of Pain Medicine i
uanslmiuIn ketorolac 8 number needed to treat (NNT)
Aeudheteeniilelouiu NSAIDs fhau o wenanni ediBes
maamimmmmwmﬂmmﬁm pain m’a multtmodal analgesia
wﬂﬁm‘uuumﬂﬂmuammwwma Fansduds pain A8aIe
mechanisms Tuniou 9 fu fusgleviegranndmiudiae
laiinavilunstivan consumption wag side effects w4
opioids, Ms¥elvigUaeil early ambulation loroudnasa,
NM13Ban hospital length stay #ien13twan postoperative
morbidity

Table 5.1 Table of analgesic efficacy (in all types of surgery)

Number of Lower
Analgesic [l D e
comparison

Etoricoxib 180/240 15 13

Valdecoxib 40

© Australian and New Zealand Colicge of Anaesihetisis 2015
15BN Print: 978.0-0873236-7-5 Online: 978.0-9873236.6:8

serhd gnhmwﬁ%ﬂﬁ%u single-dose ketorolac tromethamine
30 mg/mL IV ua2 add on @3y corticosteroid (single-dose
dexamethasone 10 mg IV) augludunislasueingy
gabapentinoids ag continue oral NSAIDs 1U8h 7 Ju Tt
galvigUhelasu acetaminophen wag muscle-relaxant fae
Taetin follow up FUheUszanm 7 Ju Wesangiheditiym
Bewdoudrann  Fuflesn follow up N’LJ’JEJi’]ENm’n
Uszana 3 Tuusn emsuaamereudeain wivdeiniu
L‘immmiﬂmmﬂ 9 Whaasnnndunnanniy Tnendsan
discuss fiugae mhamaﬂaiumimmmamim micro-
scopic discectomy i L5/S1 wazifiefiartiean acute pain
vosftiendwndn  ieligdiell ambulation 15y Fsld
post-operative protocols @28 multimodal analgesia Gt
mﬂﬁ@’ﬂwlﬁ% ketorolac tromethamine 30 mg/mL IV
N 8 Halug Wua 2 Yu weesne negthsaunsandutu
Temely 2 Su ndwdauazlifionnisuanla q Wintuae

nydlnwUaesied 2 Wugwie 48 56 I umuuwneg
fedewes back pain waz weakness 1 2 dUnv lned
underlying disease A® colon cancer LL@ﬁ@uMﬁ’]ﬁQ’ﬂ’mﬁ
ambulatory status lifpia1de gait aids In 9 NaA$IIIINY
wsn3Ul weak 1 geUTENE grade IIHIl @uU9UH weak
Uszanay grade IV usidadl sphincter tone i intact Aoy vauy
ans3a MRI wudn 51 bone metastasis with pathological
fracture US4 T9 07 Flasuni133tadedndl CA colon with

bone metastasis with pathological fracture Usigd T9
T,mwiam;E‘L'Jaaiwaﬁiﬁ%mﬂhﬁmﬁwmiﬁﬂ decompressive
laminectomy UShiad T8-T10 wag posterior fusion USKIEM
T6-T12 Tuwives pain ﬁﬂaaswﬁﬁaﬁﬁg& chronic pain 9702
tumors U89 CA colon WAz acute pain 31NNITHIFN ot
Tu post-operative management 34l multimodal analgesia
Fafin1s5Wi ketorolac 30 mg IV N 8 Falus WHunan 2 'S’u
5’33JE]EJG1’JEJLUHWaﬂ Imwaﬁmmﬂiumm 1-2 NTJ?EJ?']’EJ‘U
mmsaaﬂmuuqLLavsaﬂuLLiﬂmaammnmﬂummaummm

ﬁ'ﬂ/ﬁ‘UUiuLﬂ‘u‘ﬂllﬂ’ﬂllﬂﬂﬁ)ﬁHUﬂ@u‘UWGNWﬂLﬂH’JﬂUﬂWi
dengu NSAIDs file NSAIDs awdinaduds bone healing
Tuffthedd fracture vidolithy dnsfinuililu systematic
review of research quality Fasnwnulilu JBJS Reviews
U 2016 Usznoumay literature review d7uIu 24 papers
wag clinical studies n 12 papers Wu3a1 N5 NSAIDs
lu orthopedic practice fmnudaensdvastiauszana 83%
Lwamumwamam NSAIDs wummﬂaamnmmﬂiumm 37.5%
SzNLmﬂmﬁﬂuammuammgmdam Ing NSAIDs 1a8inase
bone healing process LLG]'V‘;'J\‘Iﬁy‘ﬁuaq'ﬁ'U type, dose Lag
timing of exposure #a NSAIDs %adﬁﬂ?mw}'asﬁﬁl uaﬂmﬂﬁ
FelNave9IN15ANYILUYU meta-analysis of 6 randomized
controlled trials (RCTs) #is1ea1ulilud 2021 wudn nslél
$u NSAIDs Wunaitesnin 2 dUansi lailadl significant risk
299N154AA nonunion (odds ratio 1.56) wAnIAlASU NSAIDs
Wunauiu 9 il significant risk U9IN13LAN Nonunion e
odds ratio §14 5.27 Inglanng indomethacin 3 significant risk
Y84n154/in nonunion g4l 3.87

The effect of NSAIDs on postfracture bone
healing: a meta-analysis of randomized controlled
trials

Humic A Fori, MD, MRCS (11, Leia Farahdel, MD, Aboy Frezer, MD, Al Scimi, MD,
Mitchell Bemstein, MD, FRCSC

= 6RCTs
= Risk of nonunion was higher in the patients who were given NSAIDs (OR = 3.47)

= Subcategorized into the duration of treatment
= Short period (<2 weeks) did not show any significant risk of nonunion (OR = 1.56)
* Long duration of receiving NSAIDs does have a significant increased risk of nonunion (OR = 5.27)

= Indomethacin had a significant risk of nonunion (OR = 3.87)

Humaid Al Fari, MD, MRCS, Lei Farshdel, MD, Abbey Frazer, MD et al The effect of NSAIDs on

o post racture bone healing a meta-analysis of
randomized controlled triak. Orthopaedics trauma association. March 202 1. doi: 10.1097/019.0000000000000092

lngagy § take home messages Fateluil Ao ketorolac
tromethamine 30 mg/mL WJu alternative drug dmsu
T unu opioids lu acute pain management ‘I/'Ig\ﬂu
perioperative care wazlu postoperative pain protocols
\flos97n ketorolac tromethamine 30 mg/mL & high safety,
low side effects, short-acting wazdl predictable outcome
Snvedsldingliinandunslduuu IM vie IV wesdueiily
%’Ummgmmimam PIC/S wavilu alternative price saving
dmiugUaenie





