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Abstract

Effective management of pediatric perioperative pain is typically goal-directed and multimodal, requiring various
imperfect agents in combination to provide analgesia and support recovery. Gabapentinoids are one such class

of agents often used in pediatric analgesic and enhanced recovery pathways. In adults, gabapentinoids have been
associated with a modest reduction in pain scores but are often avoided due to undesired side effects. Children
may be less susceptible to these unwanted effects, and the reduction in pain, agitation, and post-operative nausea
and vomiting seen with these medications may confer significant benefit. While further studies are needed, to date
there is no evidence to suggest a significantly increased risk of adverse effects in generally healthy children treated
with gabapentinoids in the perioperative period. Although current evidence does not support their indiscriminate
use, there appears to be a subset of pediatric surgical patients who stand to benefit from perioperative gabapenti-
noids. Pediatric use should not be abandoned, but rather further investigated to support thoughtful goal-directed
application.
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Graphical Abstract

No evidence of increased rates of dizziness,
gait disturbances, visual disturbances.

(side effects reported in adult populations)

Reduced pain scores and opioid

consumption after Ravitch procedure.

(Fenikowski 2022)

Reduced rates of oxygen desaturation,
decreased oxygen supplementation use
after Ravitch procedure.

(Fenikowski 2022)

Lower rates of nausea/vomiting.

(Li 2021, Marouf 2018, Pinto Filho 2019)

Reduced rescue analgesic consumption
after adenotonsillectomy.

(Salman 2013, Marouf 2018)

Lower incidence of preoperative anxiety,
emergence agitation and delirium
following brief outpatient surgery.

(Salman 2013, Marouf 2018, Pinto Filho 2019, Badawy 2018)

Reduced pain scores and opioid

consumption after posterior spinal fusion.

(Rusy 2010, Anderson 2020, Thomas 2018, Li 2021)

Faster achievement of physical therapy
goals after posterior spinal fusion.

(Thomas 2018)

Gabapentin and pregabalin, known collectively as gabap-
entinoids, are voltage- dependent calcium channel inhib-
itors. Originally developed as antiepileptics and later
approved for the treatment of some chronic neuropathic
pain conditions, they have increasingly been used off-
label as non-opioid alternatives for the treatment of acute
postsurgical nociceptive and neuropathic pain. This off-
label use includes numerous pediatric applications.

Acute pain management in pediatrics has the goal of
rapidly restoring baseline physiology while minimiz-
ing side effects. Often, this requires the use of multiple
agents in combination based upon the available evidence
for each agent and assumptions about their ability to
contribute to overall care goals. This process is exempli-
fied in numerous pediatric enhanced recovery pathways,
where multimodal analgesia regimens are used to reduce
the need for opioids, an analgesic class with great effi-
cacy and versatility but also side effects (sedation, nausea,
reduced bowel motility) which can produce significant
discomfort and prolong recovery [1].

Studies of perioperative gabapentinoids in adults have
produced mixed results. A 2020 meta-analysis by Ver-
ret et al.,, including 24,682 participants from 281 trials,
found a statistically significant reduction in post-opera-
tive pain intensity from —3 to —10 on a 100-point scale
[2]. Patients receiving gabapentinoids also experienced
less nausea and vomiting but more dizziness and visual
disturbances. Based on the modest analgesic effect and
potential for an increase in clinically meaningful adverse
events, these authors and others have recommended
against the routine use of perioperative gabapentinoids in
adult patients [2, 3].

The decision to use any medication is based on the
tradeoff between likely risks and benefits. When treat-
ing children, a group with unique traits and needs, these
choices are typically based on the best available evidence
that unfortunately does not always include robust ran-
domized controlled trials (RCT). This can lead to case-
specific and nuanced choices based on extrapolation of
adult data along with recognition of the unique physi-
ologic and psychologic needs of children with pain. Thus,
the benefits of certain treatments in this population may
be obscured by a large inclusive meta-analysis such as the
effort of Verret et al. [2]. The purpose of this manuscript
is to consider potential differences between pediatric and
adult surgical patients and review the available literature
addressing the use of perioperative gabapentinoids in
children.

Children may be less likely to experience the adverse
events seen in adults receiving gabapentinoids. Adult
surgical patients often have multiple comorbidities,
including advanced age, obstructive sleep apnea, and
neurologic and respiratory diseases which may make
them more susceptible to gabapentinoid side effects
such as respiratory depression, sedation, and dizziness.
With different physiology and, frequently, fewer comor-
bidities, children may be somewhat resistant to these
drug-related adverse events. Conversely, the reduction
in nausea and pain scores highlighted by the meta-anal-
ysis would be considered clinically relevant and benefi-
cial in many pediatric settings. These assumptions plus a
limited but diverse literature (Table 1) have helped sup-
port the use of gabapentinoids in pediatric acute pain
management.



Page 3 of 9

(2023) 1:21

Burjek et al. Anesthesiology and Perioperative Science

uonepas ‘'eas
-neu Buipnjpul
'S9DURIAYIP ON

uolepas

'ssaulzz|p ‘eas
-neu buipnpul
'S9OUIRYIP ON

snynid pue
‘BulliWoA pue
pasneu Jo
S91RJ JSMOT

payiodas JoN

UoIePaS ‘Bas
-neu buipnpul
'S9DUI9YIP ON

uolepas
91en|eAd 10U
pIg "9sn uo1ds
-UBpUO JO JuaW
-alinbaJ usab
-Axo Buipnpul
'S9OUDIDHIP ON

Kjoanesadolsod
Y 8t J0j S21005
uted Ul 95U3JRHIP ON

wsw
-9AOUI UM JO 1531 18
uted ur uondNpPaJ oN

syujod awip Jayio 1e
9DUIYIP ON "L
a0d Jo buiuiow aya
$2402s Uled Jamo

syulodawy Isyio e
9DURIYIP ON T
a0d uo sa102s uled
19MO7 | dOd Uo
aujydiow pasnpay

¢ d0d pue
| dOd asn auoyd
-I0WOoIPAY pasnpay

siujodawin
191e| 18 9DUIYIP
ON "L dOd Jo bul

-uiow pue Novd Ul
$2102s ujed padnpay

Kjannesadoisod
4 8t 40} 95N SUOPOD
-AX0 Ul 92U3IAYIP ON

asn aulydiow
aAlesadorsod ul
9OUIIYIP ON

¢—0d0d woy
syuawalnbai
SUOPODIAXO 19MOT]

SJe1s ‘a1e|nquie
115 ‘||01b0o] :s|eob
Adeisayy jedisAyd jo
JUSWIDASIYDE 415

siujod
W1 19410 18 DU
-194IP ON 'NDvd Ul
$21025 ujed JoamoT

yI0¢

d0Od @2Ua424IP ON ¢
dod ‘L d0d ‘NDvd ul
uondwinsuod
aulydiow pasnpay

sisayasijojApuods Jo
‘sisoydAy uuew
-N3aYdS 'sIso1j0ds
oIyredolpl 1oy uoisny
[eulds 40121504

SISO1|00S
1yiedolpl 1oy uoisny
[eulds 4021504

SISO1|0DS
o1yiedolpi 1oy uoisny
|eulds 10131504

SISO1|02S
J1yedolpl 1oy uoisny
[eutds 40131504

51501|02s
oiyedolpl Joj uoisny
[eulds JoL1s0d

SISO1|0DS
J1yredolpl Joj uoisny
[eulds Joua1s0d

0gade|d
‘sA AjPAiresadoisod
shep gx g pue
Ajonnesadoaid by

sieak | 701 €9 /buw 7 uljegebald

0gade|d
s\ AjoAlresadoaud
Bw 09 unuadeqen

zQa0dordn

| AOd bunes Aep
/By/Bw |G sop
ueaw Aq pamo||o4
uonelado a1053q
u L By/bwgys
asop unuadegeb
uesw yim sujyd
-JOW [eD3YyIenU|

s1eak /1-01 3

sieakgl-1 1 0§

unuadegeb Inoyum
$|0J1UOD [PDLIOISIH
'SASAep € xQlLpue
AjoAnessdoaid

s1eah g1-01 L0l Bw ooy unuadeqes

0gade|d
s\ AleAnesadoisod
skep £x Q1L by
/bul 0| ‘A|oAness
-doaid By/bw g |

s1eak 6101 0S unuadeqen

0gade|d
s\ Kloalresadoisod
shep £x QL 6%/bw §
‘Alenneladoaid by

sleak g1 -6 6S  /Pw G| unuadegen

[6] 0z0T
10 “[e19 SnIu3jaH

[8]
124 ¥10T "2 12 ||oAey

M3IAR1 9ANDdS0RY  [/] 1Z0Z e

[91810¢

MB3IAR] 2AND2dS0NY “|e 12 sewoy |

[s]ozoT
104 “|e 13 uosIapuy

[v]
1D4  0L0Z “[e 2 Asny

PaiD[oi-UIDd :2W021N0 \QBE.:Q

SIUDAT 3SIDAPY
paieja1-6ni1qg

sawodnQ
Kiepuodas

sswodInQ Atewd

adA) A19bing

spalgns

saby Jo JaquinN uawibay buisoq

ubisag Apms Apnis

splounnuadeqeb aaieladonad Jo asn ay1 Buluiuexa SaIpNIs dlIeIPSd L d|qeL



Page 4 of 9

(2023) 1:21

Burjek et al. Anesthesiology and Perioperative Science

dnoib Jayue ul
SSauIzzIp Jo
sopos|da 0197
dnoib
unuadeqeb ul
BuIWoA Jo
S9posIds Joma

syualed Aq
payiodai ssau
-1zz|p 10 3dUeq
-In1sip 1eb Jo
soposids 0la7

dnoib
unuadegeb ul
SISOP U0JISS
-UBPUO A[IRID
-doisod Joma4
ssaulzzip
‘uolepas ‘uoliel
-N1esap UaHAXO
‘BUNIUIOA ‘35S
-neu buipnpul
'S9OUIHIP ON

uonualal Aleu
-ln 10 'ssauizzip
‘eip1edApelq ‘sny
-linud ‘uopepas
‘BuIliwon pue
easNeu u|
SDUBIBYIP ON
awi uon
-eluswiaddns
uabAxo uejpsw
19MO] pue up
-uadeqeb yim
uoleiniesap
usbAxo jo

31el padnpay

dnoib upus
-deqeb ui eisabjeue
9NS3J 10} [OUleIadR
-Jed JO S950p Jama4
aul

NDVd 10 ‘D axem
‘BulI] eIsayisaue ul
9DUIBYIP ON

$2102S UOIDRJSIIeS
|eauaied saybiy
Yyye

1514 ul uondwnsuod
|oweladeied aAlIRID
-doisod pasnpay

eisabjeue
3N2S31 10) Pa3U U
9DUIAYIP ON

| dOd uo asn
aulydiow pasnpay

S\/J UO S310DS I9MOT]

Sy3 uo wnuijep
2ouUabIaWa Jo
9dUSPPUI JIaMOT

sdnolib yroq ui

SYN Y1 UO | >iam
syulodawn jle1e
$9100s ujed ueipaw
‘910U 40 €0 A0d
521025 ujed ui
90UI34IP ON

¢ d0Od uo
21005 uled [ewixew

paonpai ‘A1sbins jo
Aep uo sa102s uled
|ewixew pue abe
-19AB PIONpPaY

AWO123]|ISUOIOUIPY

AUW01D3pIoUSpE puPr
AWw0129||ISU0|

ploido pue
J124isaue |ed0) Jo
suolsnyul [einpida
JPeIOY) Bulpnpul
‘eIsabjeue jepowisy
-|nw aAleIado3IsOd
SEWNERETES U=l NT\Y
“wnieutied Jo wny
-eAedX® snyoad o)
ainpacold yoiney

SAIVSN
‘lowreladesed ‘duiyd
-Iow Yyum eisabjeue

aAnesadoisod
paAi@daJ suaiied ||y
‘saniuIogep snydad
PaXIW JO ‘Wnieulied
sn1dad ‘WN1eABDXD
snydad 1oy aInp
-9201d yd1IneYy

ogade|d
‘SN Kjoaizesadoaud By

sieak 01—t 09 /bw g'| ulegebaiyd

ogadeld
‘sA AjoAnesadoaid b6y
sieak z1-¢ o /Bw G| unuadegen

ogade|d
‘sA AleAnesadoisod
skep £x Qg By
/buwl '/ 'AjaAiness
-doaid By/bw g |

sieak /16 ov unuadeqen

ogadeld

'S\ Kleanresadolsod
skep ¢ xqlg b
/buw g7 'Ajdniess
-doaud By/bw G|

sieak /1-6 95 unuadeqgen

el
124 810 “[e18 jnoley

fel]
124 €10C “[e 19 uewjes

winljjap auabiawi3 :2uio21n0 Aibuilid

[Lll6loT
104 “|e 13 33zsewo|

[01] 720z
1D e 19 psmosjiudg

SJUDAT 3SIDAPY
paiejas-6niqg

sawodnQ
Kiepuodas

sawodInQ Alewid

2dA] K19bing

s13qng

saby Jo JdquinN usawibay buisoq

ubisag Apms Apms

(panunuod) L ajqey



Page 5 of 9

(2023) 1:21

Burjek et al. Anesthesiology and Perioperative Science

BullIWOA pue easneu aA13eId0ISOd ANOJ ‘WNLIRP 92UsBIaWS eISBYISaUER dLIRIPSd 03V ‘9(eds A1vixue aaneladoald ajes

PaYIPOW SYdA-W ‘Bjeds uopienbe aduabiawl Sy/7 ‘9jeds Buines [esuswnN SYN ‘Aep e sawiy om| /g ‘Aep aA11e1ad0oIsod gOd “Hun 21ed BIS3YIsaue 150d N1DVd ‘Aep e sawil 931y (/L ‘[el41 |013U0D PIzZIWOopURY [ DY SUOHDIASIGQY

payiodas jou
SIUDAS
ENEWL-PEle}

ANOd U!
2DURIa4Ip ON

payodas jou
SUEVE]

3SI9APE 1BYIO
dnoib
unuadegeb ul
BUIWOA JO
S9posIda Jama4

dnoub unuadegeb ul
uopegnixa pue
25usbiawa 01
uolneinp pabuojoid
wnuyep
90uabIaWa 1311 0}
dulpladaw Jo
SISOP Joma-

dnoib unnuadeqeb ul
BISaYISaUR JO UOI
-dnpul pajeyul 1oy
awin Ianoys

Sy4 uo wnuijep
EREIJEVEN)
9dUSPPUI JIaMOT

sdnolb

a50p un

-uadeqeb usamiaq
9DUIBYIP ON
‘0gade|d 'sA sdnoib
unuadegeb ul
(@3vd) se103s
wnuiRp 9ousb
-JI2W? pue (3(eds
SYdA-W) A121XUR S/
-ejadoaid pasnpay

K19bins snwisigeils

uon
-edIpul 2160|02U0 40}
weibopAw pue
ain1dund Jequin

sieak 9-¢

sleak 9—|

0

GEl

0ga2e|d
‘sA AjaAiresadoald 6
/bw ¢ unuadeqgen

0gade|d 'SA A]A1
-eiadoaud Hy/bw G|
'S\ Kpanesadoaud by
/buw og unuadeqgen

104

104

[sil8loz
“|e 12 Amepeg

11610
“[e 19 0y14 Ol

SIUBAF 3SISAPY
paieja1-6ni1qg

sawodnQ
Kiepuodas

sawodInQ Atewd

adA] K196ung

saby

s123[qns
Jo JaquinN

usawibay buisoq

ubisag Apms

Apms

(PanupuOd) | 3jqey



Burjek et al. Anesthesiology and Perioperative Science (2023) 1:21

Several studies highlight benefits in the setting of pos-
terior spinal fusion (PSF) for adolescent idiopathic scolio-
sis. In an RCT, Rusy et. al demonstrated that a three-day
perioperative gabapentin regimen reduces both acute
post-operative pain scores (2.5+2.8 vs. 6.0+ 2.4, P<0.001
in the recovery room; 3.2+2.6 vs. 5.0+2.2, P<0.05 the
morning after surgery) and post-operative morphine
delivered by patient-controlled analgesia (in mg/kg/hr,
0.044£0.017 vs. 0.064+0.031, P=0.003 in the recovery
room; 0.046 +0.016 vs. 0.055+0.017, P=0.051 for post
operative day 1, 0.036 £0.016 vs. 0.047 £0.019, P=0.018
for postoperative day 2) following posterior spinal fusion
[4]. Anderson et al. published another RCT evaluat-
ing three days of gabapentin in the perioperative period
and demonstrated significant reductions in visual analog
scale (VAS) scores (2.7 vs. 4.1, P=0.02 on the operative
day; 2.5 vs. 3.5, P=0.09 on postoperative day 1; 2.4 vs.
3.5, P=0.07 on postoperative day 2) and opioid use (in
mg/kg morphine equivalents for the entire perioperative
period, 3.58+1.82 vs. 5.33+3.20, P=0.02) with no asso-
ciated differences in adverse events [5]. A primary goal
of multimodal analgesia is to accelerate restoration of
function by reducing opioid-related side effects. These
two studies did not detect a reduction in opioid-related
side effects as a secondary outcome. However, cumula-
tive opioid dose may be considered a surrogate outcome,
with the assumption that a reduction in side effects may
be seen in an adequately powered study primarily meas-
uring these outcomes.

An additional retrospective cohort study of patients
undergoing PSF showed an improvement in time to
accomplishment of physical therapy goals once perio-
perative gabapentin was introduced (completing stairs
within 1 day: OR (odds ratio) 5.34, P=0.04, 95% CI (con-
fidence interval) 1.24-37.44) [6]. This outcome is par-
ticularly significant, as the value of improved function is
easily recognized by patients and providers. A retrospec-
tive study by Li et al. compared patients who received
intrathecal morphine alone vs. intrathecal morphine with
a perioperative gabapentin regimen. Although it did not
show improvement in meeting physical therapy goals,
the patients receiving gabapentin received less oxyco-
done (in mg/kg, 0.798 vs. 1.036, P<0.015), and experi-
enced less nausea and vomiting (52% vs. 84%, P=0.032)
and pruritus (44% vs. 72%, P=0.045) [7]. Many practices
have adopted the use of gabapentinoids following PSF
for scoliosis based on this evidence and the assump-
tion that a neuromodulatory agent such as gabapentin is
more likely to reduce pain in a procedure which produces
neuroinflammation.

Not all data from RCTs in patients undergoing PSF are
positive. Mayell compared a single preoperative dose of
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gabapentin to placebo, while Helenius compared twice
daily dosing of pregabalin for five postoperative days to
placebo [8, 9]. While neither study showed a clinically or
statistically meaningful difference in postoperative pain
or opioid use, there was also no difference in drug-related
side effects or perioperative adverse events.

The analgesic impact of gabapentinoids in other pedi-
atric surgical populations has also been evaluated. A
randomized control trial was performed in children
undergoing the Ravitch procedure for pectus excavatum
repair. Postoperatively, all patients received an adjust-
able morphine infusion, scheduled paracetamol and non-
steroidal anti-inflammatory drugs (NSAIDs), and were
randomized to receive twice-daily gabapentin or placebo.
The gabapentin group experienced reduced average and
maximal pain scores on the day of surgery (presented
as median with upper and lower quartiles, 0.3 [0.1; 0.8]
vs. 0.8 [0.3; 1.1], P=0.049; 3.0 [1.0; 4.0] vs. 4.0 [3.0; 5.0],
P=0.02), as well as maximal pain scores on post-oper-
ative day 2 (0.0 [0.0; 0.0] vs. 0.0 [0.0; 1.5], P=0.04). The
gabapentin group also required lower amounts of intra-
venous morphine on post-operative day 1 (in mg, 21 [19;
24] vs. 25 [21; 32] P=0.03) and experienced lower rates
of oxygen desaturation (67.9% vs. 89.3%, P=0.05) [10]. A
second RCT from the same group of authors compared
adolescents undergoing the Ravitch procedure with a
similar analgesic protocol that involved a thoracic epi-
dural infusion of 0.2% ropivacaine and fentanyl in the
place of the previously mentioned intravenous morphine
infusion, along with randomization to twice daily gabap-
entin or placebo for three days. [11]. In this study, no sta-
tistically-significant difference in postoperative median
or maximal pain scores or drug-related side effects was
measured. While this study suggests that the relative
benefit of gabapentin may be reduced when effective epi-
dural analgesia is used, recent data suggest that despite
providing superior pain control, use of an epidural may
be associated with longer times to hospital discharge
following pectus repair, thus leaving the question of the
best analgesic regimen for this painful surgery still unan-
swered [16].

Gabapentinoids have also been studied as a tool to
reduce the incidence of emergence delirium when
administered preoperatively in pediatric patients under-
going tonsillectomy, short oncologic procedures, and
strabismus surgery with positive results. Salman et al.
[12] compared preoperative 15 mg/kg oral gabapentin vs.
placebo for children aged 3—12 undergoing adenotonsil-
lectomy and showed reduction in agitation scores after
surgery at 10 min (presented as median and range, 4
[1-5] vs. 5 [3-5], P=0.053), 20 min (3 [1-5] vs. 4 [2-5],
P=0.009), and 30 min (2 [2-5] vs. 4 [2-5], P=0.036).
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They also showed reduced analgesic consumption in the
first 24 h postoperatively (mean doses of 15 mg/kg aceta-
minophen, 1.68 vs. 3.29, P<0.01) and improved parent
satisfaction scores (mean 3.70 vs. 2.91, P<0.05). Marouf
[13] compared preoperative oral pregabalin 1.5 mg/kg vs.
placebo for children aged 4-10 undergoing adenotonsil-
lectomy and showed reductions in emergency agitation
scale at 10 min (2.66+1.18 vs. 3.4+ 1, P=0.01), 20 min
(2.2+1.12 vs. 3.16+0.87, P<0.01), and 30 min (2+1.01
vs. 3.06+0.78, P<0.01) without significant effect on
time to open eyes, time to extubate, or post anesthesia
care unit (PACU) duration of stay. They also showed a
reduction in number of postoperative 15 mg/kg aceta-
minophen doses (1+£0.63 vs. 1.4+0.62, P=0.045) and
reduced frequency of vomiting (16% vs. 46%, P=0.02)
with no reported dizziness in either group. Pinto Filho
et al. [14] compared oral gabapentin 15 mg/kg and
30 mg/kg vs. placebo for children aged 1-6 undergoing
myelogram or lumbar puncture with or without intrathe-
cal chemotherapy and found lower scores in the pediatric
anesthesia emergence delirium scale (PAED) (2.61 +4.94
for 15 mg/kg, 2.63+5.06 for 30 mg/kg, and 10.33+6.11
for placebo) and lower pain on the children and infants
postoperative pain scale (CHIPPS) (0.63 + 1.43 for 15 mg/
kg, 0.65+1.85 for 30 mg/kg, and 2.45 +2.45 for placebo).
They also found that 30 mg/kg dosing of gabapentin was
associated with an odds ratio of 5.259 (P=0.012) to not
vomit. Badawy et al. [15] studied 2—6 year old children
undergoing strabismus surgery and compared 5 mg/kg
gabapentin to placebo. They found a reduction in the
median emergence agitation score with gabapentin (3 vs.
4, P=0.006), with no difference in postoperative nausea
and vomiting, and more patients in the control group
requiring meperidine for postoperative crying and agita-
tion (30.3% vs. 52.9%, P=0.03). While other medications,
such as the a2-agonist dexmedetomidine, are better stud-
ied for the prevention of emergence delirium and have
produced excellent outcomes [17], the lack of adverse
effects in the gabapentin studies mentioned here support
the observation that they are generally well tolerated by
children in the perioperative setting.

The current available evidence for perioperative gabap-
entinoids in children leaves several questions unan-
swered. The ideal regimen, including timing of initiation,
duration of treatment, and size of individual doses is
unknown, with considerable variation in the published
literature (Table 1). Mayell et al. administered only a sin-
gle preoperative dose before spinal fusion and found no
difference in postoperative opioid consumption or pain
scores, while most of the studies using multi-day pre- and
post-operative dosing regimens showed improvement in
pain outcomes. This suggests that multiple doses may be
required to observe a benefit following painful surgery.
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Direct comparisons of the analgesic effect and side effect
profiles of gabapentin vs. pregabalin are lacking. It is also
unknown whether perioperative gabapentinoids reduce
the development of chronic pain following certain pro-
cedures. One study of patients undergoing scoliosis sur-
gery suggested an opioid-reducing analgesia protocol
with ketamine and dexmedetomidine may be associated
with reduced incidence of chronic pain [18]. It is possi-
ble that gabapentinoids, with their neuromodulatory and
opioid-reducing effects, may produce a similar outcome,
a question which warrants further study. While most of
the studies available investigated gabapentinoids in the
setting of major skeletal surgery (scoliosis and pectus
excavatum repair), their use for other painful surgeries,
including those with large abdominal and thoracic inci-
sions, is understudied. However, at this time gabapenti-
noids are only available in oral formulations. The fact that
many patients having major abdominal surgery may not
tolerate oral medications immediately after surgery, com-
bined with the apparent decrease in benefit of preopera-
tive-only dosing of gabapentinoids, may limit their use in
this setting. Finally, use in neonates remains unstudied.
While some authors have described long-term use for
agitation and hyperalgesia in the neonatal intensive care
unit, to our knowledge there are no reports of short-term
treatment of perioperative acute pain in this population
[19, 20].

Despite these limitations and unanswered questions,
the evidence available to date suggests that the adverse
effects of perioperative gabapentinoids noted in adult
patients (dizziness, visual disturbances) may not be as
significant in generally healthy pediatric surgical patients.
In fact, we are aware of no studies showing an increased
risk of these or any other adverse events in this popula-
tion. Meanwhile, the reduction in pain, agitation, opioid-
consumption, and post-operative nausea and vomiting
may confer a significant benefit in some circumstances.

Early enthusiasm for gabapentinoids may have led to
their wide-spread application despite limited evidence,
but a similar rush to change practice could lead to the
premature abandonment of a tool which may still have
a place in pediatric pain management. The available
pediatric evidence certainly does not support the role of
gabapentinoids as a panacea with universal applicability.
However, in certain pediatric populations they appear
to reduce pain, nausea, and emergence delirium. The
drugs may also play a valuable role in enhanced recovery
pathways (ERPs) where the goal is to improve the overall
recovery profile. ERPs are often used for large abdominal
surgery in which traditional postoperative care involved
multiple days without oral nutrition or medication, lim-
iting the use of enterally-administered medications
such as gabapentinoids. However, the adoption of other
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strategies to hasten return of bowel function may make
early postoperative administration of gabapentinoids
possible, thus further reducing opioid requirements and
supporting bowel recovery.

Pediatric pain management requires the use of imper-
fect tools to optimize patients’ recovery from surgery.
Acetaminophen is virtually the only analgesic agent with
negligible side effects when dosed appropriately. Opi-
oids, NSAIDs, and ketamine infusions can be employed
but have significant associated adverse effects and may
require specific monitoring. Regional analgesia tech-
niques are invasive, have specific contraindications,
and require indwelling catheters to prolong benefit. Yet
these modalities are used after considering intrinsic
risks and benefits in the specific clinical context. Fur-
ther, while each individual drug may only provide incre-
mental improvement, optimizing the overall balance of
analgesia and functional status versus side effects serves
as the ultimate goal. Acknowledging the balancing act
required for severe and difficult to manage perioperative
pain, currently available literature suggests that gabap-
entinoids should not be indiscriminately prescribed, nor
abandoned completely for pediatric patients. Rather, they
should be applied judiciously as part of a unified strategy
after consideration of their strengths and weaknesses as
currently understood.
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