Appendix 1 Search strategy

Dates: 05-07-2020 and 18-01-2021

Total hits: 6275

Excluded (Duplicates): 1313

Included for primary screening: 4962

Pubmed:

1.

B ®

“Diskectomy”’[Mesh] OR "Laminectomy” [Mesh] OR “Spinal fusion” "[Mesh] OR “Spinal
diseases” [Mesh] OR “Spine” [Mesh]

“Laminectomies” [All Fields] OR "Laminotomy” [All Fields] OR “Laminotomies” [All
Fields] OR “Diskectomies [All Fields] OR “Discetomy” [All Fields] OR “Discetomies” [All
Fields] OR “Fusion, Spinal” [All Fields] OR “Fusions, spinal” [All Fields] OR “spinal
fusions” [All Fields] OR “Spondylodesis” [All Fields] OR “Spondylodeses” [All Fields] OR
“Spondylosyndesis” [All Fields] OR “Spondylosyndeses” [All Fields] OR “Veretebral
Column” [All Fields] OR “ Column, Vertebral” [All Fields] OR “Columns, Vertebral” [All
Fields] OR “Vertebral Columns” [All Fields] OR “Vertebral Columns” [All Fields] OR
”Spinal Columns” [All Fields] OR “Column, spinal” [All Fields] OR “Columns, spinal” [All
Fields] OR “Spinal Columns” [All Fields] OR “Vertebra” [All Fields] OR “Vertebrae” [All
Fields]

10R 2

“Analgesics” [Mesh] OR ”Analgesia” [Mesh] OR “Anesthetics, Local” [Mesh] OR “Nerve
Block” [Mesh] OR “Analgesics, opioid” [Mesh] OR “Pregabalin” [Mesh] OR “Gabapentin”
[Mesh] OR “Chlorzoxazone” [Mesh] OR “Magnesium Sulfate” [Mesh] OR
“Glucocorticoid(pharma)” [Mesh] OR “Acetaminophen” [Mesh] OR “Ketamine” [Mesh]
“Analgesic Drugs” [All Fields] OR “Drugs Analgesic” [All Fields] OR “Anodynes” [All Fields]
OR “Analgesic Agents” [All Fields] OR “Agents, Analgesic” [All Fields] OR “Antinociceptive
Agents” [All Fields] OR “Analgesias” [All Fields] OR “Local Anesthetics” [All Fields] OR
“Conduction-Blocking Anesthetics” [All Fields] OR “Anesthetics, Conduction-Blocking” OR
“Conduction Blocking Anesthetics” [All Fields] OR “Anesthetics, conduction blocking” OR
“Anesthetics, topical” [All Fields] OR “Block, nerve” [All Fields] OR “Blocks, nerve” [All
Fields] OR “Nerve blockade” [All Fields] OR “Nerve blocks” [All Fields] OR “Blockades,
nerve” [All Fields] OR “Nerve blockades” [All Fields] OR “Acetaminophen” [All Fields] OR
“Hydroxyacetanilide” [All Fields] OR “Paracetamol” [All Fields] OR “Panadol” [All Fields]
OR “Acetamidophenol” [All Fields] OR “Parafon” [All Fields] OR “Paraflex” [All Fields] OR
“Sulfate, Magnesium” [All Fields] OR “Magnesium sulfate, Heptahydrate” [All Fields] OR
“Heptahydrate Magnesium Sulfate” [All Fields] OR “Ketalar” [All Fields] OR “Esketamine”
[All Fields] OR “N-methylketamine” [All Fields] OR “S-ketamine” [All Fields] OR “R-
ketamine” [All Fields] OR “Ketamine hydrochloride” [All Fields] OR “glucocorticoids” [All
Fields]

40R5

“Pain, postoperative” [Mesh] OR ”Perioperative care” [Mesh] OR “Postoperative period”
[Mesh]

“Postoperative pain” [All Fields] OR “Postoperative pains” [All Fields] OR “Care,
perioperative” [All Fields] OR “Period, postoperative” [All Fields] OR “Periods,
postoperative” [All Fields] “Postoperative periods” [All Fields]
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Embase:

Dates: 29-6-2020 and 19-01-2021

Total hits: 2458

Excluded: 827 (duplicates)

Included for primary screening: 1631
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10.

Exp spine surgery

Cervical spine surgery or spinal surgery

10R 2

Exp Analgesic agent/or Exp Analgesia/ or Exp anesthetic agent/ or Exp nerve block/ or Exp
narcotic analgesic agent/ or Exp chlorzoxazone/ or Exp paracetamol/ or Exp non steroid
anti-inflammatory agent/ or Exp ketamine/ or Exp Magnesium sulfate

Agent analgesic or analgesic or analgesic drug or analgesic evaluation or analgesics or
analgesics, non narcotic or analgesic, topical or analgetic or analgetic agent or analgetic
drug or anodyne or antalgic agent or non narcotic analgesic or non narcotic analgesic agent
or nonnarcotic analgesic or nonnarcotic analgesic agent or pain management or pain relief
or sequential analgetic analgesia or surgical analgesia or anaesthetic or anaesthetic agent or
anaesthetic drug or anaesthetics or anaesthetics, combined or anaesthetics, dissociative or
anaesthetic, general or anesthetic or anesthetic drug or anesthetics or anesthetics,
combined or anesthetics, dissociative or anesthetics, general or general anaesthetic or
general anaesthetic agent or general anesthetic or general anesthetic agent or
preanaesthetics or preanesthetics or autonomic blocker or autonomic blocking or
autonomic nerve block or autonomic nerve blocking or block, nerve or conduction block or
nerve block anaesthesia or nerve block anesthesia or nerve blockade or nerve blocking or
nerve conduction block or neurogenic blockade or sensory nerve block or agent narcotic
analgesic or agent narcotic analgesic or anaesthetic analgesic agent or analgesic anaesthetic
agent or analgesic anesthetic agent or analgesics, narcotic or analgesics narcotic agonist
antagonist or analgesics, narcotic like or analgesics, opioid or anesthetic analgesic agent or
narcotic analgesic or narcotic analgesics or narcotic analgetic agent or chlorooxazone or
chloroxazone or chlorzaxazone or chlorzoxasone or klorzoxazon or anti inflammatory
agents, non steroidal or anti-inflammatory agent,nonsteroid or non steroid anti-
inflammatory agent or non steroidal anti inflammatory agent or non steroidal anti
inflammatory drug or non steroidal anti-inflammatory agent or non steroidal anti-
inflammatory drug or nonsteroid anti-inflammatory drug or nonsteroid antirheumatic
agent or nonsteroidal anti inflammatory drug or nonsteroidal anti inflammatory drugs or
nonsteroidal antiinflammatoy agent or nonsteroidal anti-inflammatory drug or NSAID or
Epsom salt or Epsom salts or magnesium sulfate in dextrose 5% or magnesium sulphate or
magnesium sulphate in dextrose 5% or mg longoral or sulfamag or sulmetin or sulmetine
4or5

Exp postoperative pain

Pain, postoperative or post operation pain

7or8

3AND 6 AND 9



Central

Dates: 03-07-2020 and 18-01-2021

Total hits: 15181

Excluded: 1575 (duplicates)

Included for primary screening: 13606

S

MeSH descriptor [spinal diseases] OR MeSH descriptor [spinal fusion] OR MeSH
descriptor [Diskectomy] OR MeSH descriptor [spine]

Disease Spinal or Diseases Spinal or Spinal Disease Fusions, Spinal or Spinal Fusions or
Fusion, Spinal or Spondylosyndeses or Spondylosyndesis or Spondylodesis or
Spondylodeses Diskectomies or Discectomy or Discectomies Vertebral Columns or Spinal
Column or Columns, Spinal or Vertebral Column or Spinal Columns or Column, Vertebral
or Column, Spinal or Columns, Vertebral or Vertebra or Vertebrae

10R 2

MeSH descriptor [analgesia] OR MeSH descriptor [Anesthetics] OR MeSH descriptor
[Analgesics, opioid] OR MeSH descriptor [Analgesics, non-opioid] OR MeSH descriptor
[nerve block] OR MeSH descriptor [Anti-inflammatory Agents, Non-steroidal] OR MeSH
descriptor [Acetaminophen] OR MeSH descriptor [Chlorzoxazone]

Analgesia, Acupuncture or Analgesia and Anesthesia or Patient Controlled Analgesia or
Patient-Controlled Analgesia or Analgesia, Patient Controlled or Epidural Analgesia or
Analgesia, Interpleural or Interpleural Analgesias or Analgesias, Interpleural or
Intrapleural Analgesia or Analgesia, Intrapleural or Anesthetic Agents or Agents, Anesthetic
or Anesthetic Drugs or Drugs, Anesthetic or Anesthetic Effects or Effects, Anesthetic or
Effect, Anesthetic or Anesthetic Effect or General Anesthetics or Intravenous Anesthetics
or Combined Anesthetics or Anesthetics, Topical or Local Anesthetics or Anesthetics,
Conduction Blocking or Anesthetics, Conduction-Blocking or Conduction Blocking
Anesthetics or Conduction-Blocking Anesthetics or Opioids or Opioid Mixed Agonist-
Antagonists or Agonist-Antagonists, Opioid Mixed or Opioid Mixed Agonist Antagonists or
Mixed Agonist-Antagonists, Opioid or Opioid Analgesics or Opioid Agonists, Full or Full
Agonists, Opioid or Agonists, Opioid Full or Opioid Full Agonists or Full Opioid Agonists or
Agonists, Full Opioid or Opioid Partial Agonists or Agonists, Opioid Partial or Partial
Opioid Agonists or Opioid Agonists, Partial or Agonists, Partial Opioid or Partial Agonists,
Opioid or Non-Narcotic Analgesics or Analgesics, Non Narcotic or Analgesics, Non-Opioid
or Non Opioid Analgesics or Non-Opioid Analgesics or Nonopioid Analgesics or
Nonnarcotic Analgesics or Analgesics, Nonnarcotic or Analgesics, Nonopioid or Opioid
Mixed Agonist-Antagonists or Agonist-Antagonists, Opioid Mixed or Opioid Mixed Agonist
Antagonists or Mixed Agonist-Antagonists, Opioid or Opioid Agonists, Full or Full Agonists,
Opioid or Agonists, Opioid Full or Opioid Full Agonists or Full Opioid Agonists or Agonists,
Full Opioid or Opioid Partial Agonists or Agonists, Opioid Partial or Partial Opioid Agonists
or Opioid Agonists, Partial or Agonists, Partial Opioid or Partial Agonists, Opioid or Opioid
Analgesics or Opioids or Antinociceptive Agents or Analgesic Agents or Analgesic Drugs;
Drugs, Analgesic or Agents, Analgesic or Anodynes or Non Steroidal Anti Inflammatory
Agents or Non-Steroidal Anti-Inflammatory Agents or Nonsteroidal Anti-Inflammatory
Agents or Nonsteroidal Anti Inflammatory Agents or Antiinflammatory Agents, Non



Steroidal or Anti Inflammatory Agents, Nonsteroidal or Aspirin-Like Agents or Aspirin Like
Agents or Anti-Inflammatory Analgesics or Analgesics, Anti-Inflammatory or Nonsteroidal
Antiinflammatory Agents or Antiinflammatory Agents, Nonsteroidal or NSAIDs or
Percutaneous Electrical Nerve Stimulation or Percutaneous Electric Nerve Stimulation or
Transcutaneous Electrical Nerve Stimulation or Electrical Stimulation, Transcutaneous or
Transcutaneous Electrical Stimulation or Transcutaneous Nerve Stimulation or Nerve
Stimulation, Transcutaneous or Stimulation, Transcutaneous Nerve or Electric Stimulation,
Transcutaneous or Transcutaneous Electric Stimulation or Stimulation, Transcutaneous
Electric or Electrical Neuromodulation, Percutaneous or Neuromodulations, Percutaneous
Electrical or Neuromodulation Therapy, Percutaneous or Neuromodulation, Percutaneous
Electrical or Percutaneous Electrical Neuromodulation or Electrical Neuromodulations,
Percutaneous or Therapy, Percutaneous Neuromodulation or Percutaneous Electrical
Neuromodulations or Percutaneous Neuromodulation Therapy or Percutaneous
Neuromodulation Therapies or Electrostimulation, Analgesic Cutaneous or Cutaneous
Electrostimulation, Analgesic or Analgesic Cutaneous Electrostimulation or Transdermal
Electrostimulation or Electrostimulation, Transdermal or TENS or Electroanalgesia or
Electroanalgesias or Nerve Blocks, Sympathetic or Blocks, Sympathetic Nerve or
Sympathetic Nerve Blocks or Nerve Block, Sympathetic or Sympathetic Nerve Block or
Block, Sympathetic Nerve or Autonomic Nerve Blocks or Blocks, Autonomic Nerve or Block,
Autonomic Nerve or Nerve Block, Autonomic or Nerve Blocks, Autonomic or Datril or
Acetaco or Acetamidophenol or APAP or p-Acetamidophenol or Paracetamol or N-Acetyl-p-
aminophenol or p-Hydroxyacetanilide or Acetominophen or Hydroxyacetanilide or Panadol
or Acephen or Algotropyl or Acamol or Tylenol or Paraflex or Parafon or Parafon Forte or
Neurontin or Convalis or Lyrica or Sulfate, Magnesium or Heptahydrate Magnesium Sulfate
or Magnesium Sulfate, Heptahydrate

6. 40R5

7. MeSH descriptive [Postoperative period] or MeSH descriptive [pain, postoperative]

8. Periods, Postoperative or Postoperative Periods or Period, Postoperative or Postoperative
Pain or Postoperative Pains or Intraoperative Periods or Period, Intraoperative or Periods,
Intraoperative or Postoperative Procedures or Procedures, Postoperative or Procedure,
Postoperative or Postoperative Procedure or Care, Postoperative

9. 70R 8

10. 3 AND 6 AND 9

Google Scholar supplemented the search. The first 500 hits were taken into consideration.
Google Scholar

Dates: 23-06-2020 and 18.01.21

Total hits: 500

Excluded (duplicates): 185

Included for primary screening: 315

(discectomy OR laminectomy OR spinal fusion OR spinal surgery OR spinal diseases OR spine)
AND (analgesics OR analgesia) AND pain OR pain treatment



No eligible trails were detected from secondary literature



Appendix 2. Opioid conversion

Opioid Administration Opioid: Intravenous
morphine

1 mg Fentanyl intravenous 100 mg morphine

1 mg Morphine oral 0.33 mg morphine

1 mg Oxycodone intravenous 1.33 mg morphine

1 mg Oxycodone oral 0.5 mg morphine

1 mg Sufentanil intravenous 1000 mg morphine

1 mg Tramadol oral 0.07 mg morphine

1 mg hydromorphone intravenous 6.7 mg morphine

1 mg piritramide intravenous 0.75 mg morphine

http://www.globalrph.com/narcotic.cgi



http://www.globalrph.com/narcotic.cgi

Appendix 3. Trial Sequential Analysis, NSAID
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Appendix 4. 6 hr. pain at rest

NSAID or COX-2-inhibitor

Mean Difference

Experimental Control Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI| IV, Random, 95% CI
Albrun 2000 18 a il an 4 25 41.0% -1200[14.451,-9.45] u
Reuben 2006 30 18 20 a0 36 20 8.2% -20.00 [-37.64,-2.36]
Siribumrungwang 2015 59 2 G4 g0 23 32 196% -1.00[-10.489, 8.48] -
Yamashita 2006 3F6 131 X4 541 249 12 3M.2% -16.A0[-21.89 -11.01] -
Total {95% Cl) 133 89 100.0% -11.91 [17.51, -6.31] &
_I;iet?;ogenemrl:l T?fu :;?ii?h}; 508.04080,101& 3(P=004) F=65% oo 0 b =0 100
estfor overall effect 2= 4.17 ( . ) Favours [experimental] Fawours [control]
Ketamine
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Ahrishambkar 2012 218 1.2 22 3\ 1A 23 209% -1740[18.18,-16.61] =
Brinck 2020 387 268 12F 5 1148 62 20.8% 33.70([28.22,39.148] -
kim 2013 GO 223 35 65 M 17 201% -4.40[-16.82, 8.07] —
Song 2013 23 24 | 215 25 19.9%  -1.00[-14.44, 12.44] T
subramaniam 2011 a1 28 15 46 36 15 183% A.00 [-18.08, 28.08] R
Total (95% CI) 223 142 100.0% 3.19 [-24.37, 30.75] —?—
i 2 — - = - —_ SR - ! } 1 ]
_I;!et?;ngenem;.lT?fu ;§i4ﬁ1253' CPhI_ E 338.41 ,df=4 (P =0.00001); F=99% oo A0 o an o0
estfor overall effect 2= 0.23 (P = 0.82) Favours [experimental] Favours [control]
Morphine
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Chalivwal 20149 233 222 T4 403 2R3 VB Z73% -17.00[-2478 -9.27 ——
Wang 2020 35 a 44 44 4 43 HE9%  -8.00[-1090 -7.10 |
ZFiegeler 2008 21 22 23 3418 23 157% -1300[-2488 117 —
Total (95% CI) 141 142 100.0% -11.82 [-17.29, -6.35] L 3
H 2= . - - —_ VR — I } ] |
Heterogeneity, Tau®=12.74, ChiF=417, df=2 (P =012, F=52% '—1DE| —E:D b 5'E| 1DE|'

Test for overall effect: £=4.23 (P = 0.0001)

Favours [experimental] Favours [control]



Appendix 5. Postoperative nausea and vomiting

Epidural
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CIl
Choi 2014 10 20 ] 18 18.0% 1.80 [0.76, 4.27] T
Gottschalk 2004 3 13 4 13 137% 0.75[0.21,2.71] . E—
Kang 2013 4 34 10 32 382% 0.56 [0.23,1.37] — &
Sevicl-Kuchler 2014 2 33 10 35 331% 0.21[0.05, 0.50] I E—
Total (85% CI) 100 98 100.0% 0.70 [D.42,1.14] s
Total events 21 24
?et?:’ngenewl:l C;I T;‘:1181 31=P3£PD=1DS.DE); 7= G0% IIZI.D1 IZIT1 1-0 1IZIIZI'
estfor overall effect Z=1.44 (F=0.15) Favours [experimental] Favours [control]
Ketamine
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Abrishambkar 2012 0 22 3 23 5.2% n1a[0.01,273 # '
Brinck 2020 a1 127 23 B2 46.5% 1.08[0.73,1.55]
Kirm 2013 10 35 B 17 12.23% 0.81 [0.35, 1.86] —_— T
Song 2013 17 25 14 28 M1% 1.21[0.78, 1.88] -
subramaniam 2011 3 15 7 15 10.8% 0.43[0.14,1.35] e —
Urban 2003 ] 12 3 12 4.5% 1.67 [0.51, 5.46] T
Total (95% CI) 236 154 100.0% 0.99 [0.76, 1.28] &
Total events ag ag
?et?;ngenemtl:l CQ T;EDD ?B:PSEPD:gnz.Sd); F=12% o 0 s o0
estfor averall effect 2= 010 {F = 0.92) Favours [experimental] Favours [control]
IT Morphine
Experimental Control Risk Difference Risk Difference
Study or Subgroup Events Total Evenis Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% ClI
Dhaliwal 2019 a4 74 52 7B 53.0% 0.05[0.10,019] —m—
Wiang 2020 i 44 3 43 30.7% -0.07 016,002 —&
Ziegeler 2008 f 23 11 23 16.3% -0.22[0.45 0.048] e —
Total (95% CI) 141 142 100.0% -0.03 [-0.13, 0.06] -
Total events &11] [515]
Heterogeneity: Chi®= 361, df= 2 (P=016) F= 45% i s b 05 ]

Testfor overall effect £= 069 (P =0.45)

Favours [experimental]

Favours [control]



Appendix 6. Trial Sequential analysis, Epidural

Opioid consumption
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Appendix 7. Trial Sequential Analysis, Ketamine

6h pain during mobilization
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Appendix 7. Trial Sequential Analysis, Ketamine

24h pain during mobilization
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Appendix 8. 6 hr. pain during mobilization

Ketamine
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Kim 2013 BE1 274 35 74 16 17 811%  -5490 16453, 477
Song 2013 a8 24 24 G0 22 25 38.0% -200[14.3210.37]
subramaniam 2011 B9 33 15 713 18 11.0% -200[24.91, 2081]
Total {95% Cl) 74 57 100.0% -3.99[-11.58, 3.60]

Heterogeneity, Tau®= 0.00; ChiF= 0.25, df= 2 (P = 0.88); F= 0%

Test for overall effect Z=1.03 (P = 0.30) -100 -50 o 50 100

Favours [experimental] Fawvours [control]

Morphine
Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Dhaliwal 2019 355 246 74 803 2641 TE  285% -14.80[22.51,-6.69 &

YWang 2020 50 4 44 1] 5 43 559% -6.00 [F7.91,-4.09] |

Ziegeler 2008 25 25 23 3420 23 156%  -9.00[-22.08, 4.08] T

Total (95% CI) 141 142 100.0% -8.98 [-14.99, -2.96] &
Heterogeneity: Tau®= 1590, Chi*=4.42, di=2 (P=0.11), F=55% |

100 -500 0 500 100

Testfor overall effect: 2= 2.92 (F = 0.00% Favours [experimental] Favours [control]



Appendix 9. Trial Sequential Analysis, Wound infiltration

24 hr. pain at rest
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Appendix 10. Trial Sequential Analysis, IT Morphine

6 hr. pain at rest
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Appendix 10. Trial Sequential Analysis, IT Morphine

6 hr. pain during mobilization

=
g g
2 E
£
E2

£
&

MD 10. alpha 5. beta 10. variance 62.12. heterogenity 21 is a Two-sided graph

Cumulative

Z-Score
A MD 10. alpha 5. beta 10, variance 62.12_ heterogenity 91 = 289
p ES

K Zicurve

c—

5

4

=

= E—S U

11—

283 Number of
patients
(Linear scaled)

24 hr. pain during mobilization

Favours

Experimental

Favours

Control

MD 10. alpha 5. beta 10, variance 47.71. heerogenity 97 is a Two-sided graph

Cumulative
Z-Score

MD 10, alpha 5. beta 10. variance 47.71. heerogenity 97 = 609
Z-curve 4

283 Number of
patients
(Linear scaled)




