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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

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.
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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 

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 α2-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. 

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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