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Rebound pain: A comprehensive scoping review
on incidence and management strategies
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ABSTRACT

Rebound pain, which lacks standardized measurements, limits the understanding of its incidence. We investigated this using various peripheral
nerve blocks and explored preventative strategies. A literature search from October to December 2023 in databases such as EMBASE and PubMed
yielded 208 studies, 20 of which met the inclusion criteria. The incidence of rebound pain varied widely (6.67% to 81%). Preventive approaches
include perineural/intravenous dexamethasone, ketamine, continuous perineural infusion, liposomal bupivacaine, and transauricular vagus nerve
stimulation. Intravenous dexamethasone consistently resulted in a significant reduction. This review highlights the high incidence of rebound pain
in patients with peripheral nerve block, prompting the exploration of diverse preventative methods, with intravenous dexamethasone emerging
as pivotal.
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RESUMEN:

El dolor de rebote, que carece de medidas estandarizadas, limita la comprensién de su incidencia. Investigamos esto utilizando varios blo-
queos nerviosos periféricos y exploramos estrategias preventivas. Una busqueda de literatura de octubre a diciembre de 2023 en bases de datos
como EMBASE y PubMed arroj6 208 estudios, de los cuales 20 cumplieron con los criterios de inclusién. La incidencia de dolor de rebote varié
ampliamente (6,67% a 81%). Los enfoques preventivos incluyen dexametasona perineural/intravenosa, ketamina, infusién perineural continua,
bupivacaina liposomal y estimulacién del nervio vago transauricular. La dexametasona intravenosa resulté consistentemente en una reduccion
significativa del mismo. Esta revisién destaca la alta incidencia de dolor de rebote en pacientes con bloqueo nervioso periférico, lo que impulsa la
exploracion de diversos métodos preventivos, con la dexametasona intravenosa emergiendo como clave.

Palabras clave: Manejo del dolor, bloqueo de nervio, dolor de rebote, anestesia regional, analgesia, consumo de opioides.

Introduction pain, previously well-controlled, that temporally coincides with

the resolution of the peripheral block, generally 8-24 hours

useful tool for the management of peri- and postopera-
tive pain[1]. Peripheral nerve blockade reduces the need
for opioid use, minimizes postoperative nausea and vomiting,
and reduces the length of the hospital stay[2]. Despite its ef-
fectiveness, it has been associated with rebound pain. Rebound
pain has been described as a sudden and severe increase in
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after its administration[1]. Despite the transient nature of re-
bound pain, it negatively impacts patient satisfaction and can
offset the benefits of regional anesthesia, leading to increased
consumption of opioids and other analgesics.

Currently, there is no standardized measure for evaluating
rebound pain. Williams et al defined it as the highest pain score
reported by the patient in the first 12 hours after the block was
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not producing relief minus the score reported by the patient the
last time the block was producing relief[3]. Other researchers
have defined a threshold criterion, designating a score exceed-
ing 6 in a home setting after categorizing pain intensity as mild
within the post-anesthesia recovery unit[4].

Multiple approaches have been suggested to mitigate re-
bound pain. Among the strategies described, it is proposed to
prolong the effect of the nerve block beyond the point of no-
ciception produced by the surgical stimulus with adjuvants or
the implementation of continuous blocks[2]. Continuous blocks
constitute a good analgesic alternative; however, they require
greater expertise and more resources, and are associated with
an increased risk of complications at the block site, as well as
perineural catheter failure. To date, no standardized practice
has been established to prevent rebound pain[2].

Rebound pain limits the analgesic benefits of regional an-
esthesia. Owing to the absence of a standardized measure to
evaluate this entity, information regarding its incidence is lim-
ited. However, there is no consensus to date on strategies to
prevent and improve rebound pain; the available literature is
limited and heterogeneous. Furthermore, owing to the diver-
sity of blockages and contexts of use, it is difficult to establish
a homogeneous practice for its prevention. Additionally, given
its deleterious effects on patient satisfaction and postoperative
recovery, it is important to identify strategies to reduce and pre-
vent its occurrence. This scoping review seeks to explore the
available evidence to synthesize the findings regarding the inci-
dence of rebound pain and prevention strategies.

Methods

Research question

This scoping review sought to answer a two-part research
question. First, we aimed to determine the incidence of re-
bound pain. Second, we explored effective prevention strate-
gies.

Search Strategy

This scoping review was reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA-ScR) checklist. Two research assistants with training in
epidemiology and an anesthesiologist independently conduct-
ed a literature search from 2012 to December 2023, the data-
bases consulted included Excerpta Medica dataBASE (EMBASE)
and the National Library of Medicine (NHL) (PubMed). The data-
bases were screened using the following terms: (postoperative
pain OR rebound pain) AND (drug therapy OR analgesia) AND
(regional anesthesia OR Nerve block). Both American and Brit-
ish spelling were considered.

Data selection and charting processes

The three chief investigators independently screened the
databases for relevant articles. The first selection was based on
the title and abstract. Duplicates were then removed. Subse-
quently, each investigator screened relevant records and per-
formed a second selection. Finally, during a meeting, the re-
maining articles underwent a final screening and were included
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in the scoping review. Information Was Collected regarding the
publication details(e.g., author and publication date) and study
details(e.g., study design and assessments performed). The ref-
erences were managed in Mendeley. We included cohort stud-
ies, transversal studies and clinical trials. We excluded studies
concerning animal experiments, opinions, dissertations, letters
to the editors and review articles.

Results

In total, 208 articles were identified in the initial review us-
ing the aforementioned search strategy. After eliminating 70
duplicate articles, the remaining 108 underwent further scru-
tiny based on the title and abstract, incorporating feedback
from three peer reviewers. Initially, 30 articles were preselected;
however, three were unavailable in full text, one was presented
in a language other than English or Spanish, and one was iden-
tified as a research protocol as shown in Figure 1. Subsequent-
ly, 25 studies were subjected to thorough examination, leading
to the exclusion of five publications that lacked data on the
incidence of rebound pain or any strategies for its mitigation. In
conclusion, 20 articles were ultimately included in this review,
comprising 14 randomized clinical trials, four retrospective co-
hort studies, and one cross-sectional study (Table 1).

Definition of rebound pain

Rebound pain was initially characterized by Williams et al. in
2007 in a study involving patients who underwent anterior cru-
ciate ligament reconstruction. It has been described as a form
of surgical pain resulting from unopposed nociceptive inputs,
which become apparent after the resolution of peripheral nerve
block, or as a state of hyperalgesia emerging between 8 and
24 hours following the administration of the peripheral nerve
block[5]. Over time, additional definitions of rebound pain have
emerged, including its identification as acute, sudden, and sig-
nificant postoperative pain that manifests after the resolution
of a regional anesthesia intervention and significantly affects
the quality of postoperative recovery[6]. Alternatively, it is de-
fined as an acute yet often under-recognized escalation in pain
severity following the dissipation of the effects of a peripheral
nerve block (PNB)[7]-[8].

What is the incidence of rebound pain?

In 2018, it was reported that the incidence of rebound
pain could reach 40% of patients in the resolution of PNB[9],
however, when performing this review of the literature, an in-
cidence of rebound pain was found from 6.67%10 to 81%|8].
The results are summarized in Table 1.

4 articles are identified with the highest incidences of re-
bound pain:

In 2019, Thillainadesan T. et al., described a retrospective
cohort of patients in whom an interscalene block was used as
an analgesic method for shoulder surgery; 81% did report re-
bound pain[8].

Tayfun et al. in 2023, reported that when comparing pa-
tients undergoing shoulder surgery with a single-injection inter-
scalene block versus patients with administration of intravenous
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Figure 1. Preferred Reporting Items for Systematic reviews and Meta-Analyses(PRISMA) flow diagram for this scoping

review on rebound pain.

dexamethasone, 30% reported rebound pain versus 73.3% of
the control group that received only a single-injection intersca-
lene block[6].

Goldstein et al, in 2022, demonstrated greater pain at 2,
4 and 8 hours postoperatively when patients received either
general anesthesia (GETA) or intravenous sedation compared
to those who received popliteal block, since this type of anes-
thesia provides effective pain control both in the intraoperative
and postoperative. However, they report that the phenomenon
of rebound pain following the use of regional anesthesia tech-
nique can be minimized with the timely use of oral narcotics
and propose that patients begin taking oral pain medications 1
to 2 hours before regional anesthesia stops working[11].

In 2022, Admassie et al., report that the overall magnitude
of rebound pain after the effect of peripheral nerve block was
61.7%I[7].

Strategies used to avoid rebound pain

The described interventions to reduce rebound pain were:
perineural dexamethasone, intravenous dexamethasone, peri-
neural ketamine, intravenous ketamine, continuous perineural
infusion, liposomal bupivacaine at the surgical site and transau-
ricular vagus nerve stimulation.

Perineural dexamethasone
Fang J et al., published a randomized, double-blind clinical
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trial in 2021, in which they included 132 patients who under-
went open reduction of an upper limb fracture, and were ran-
domly assigned to peripheral nerve block with ropivacaine and
dexamethasone 8 mg, compared to ropivacaine alone. They
report that adding dexamethasone reduces rebound pain from
48.8% to 11%, also delays the onset of pain perception, and
has a lower pain rate[13].

Other studies have reported similar data. Morita S. et al., In
2020, conducted a single-blind multicenter randomized clinical
trial, which included 54 patients who underwent arthroscopic
rotator cuff repair surgery and were randomly assigned to re-
ceive either an interscalene brachial plexus block with levobupi-
vacaine and dexamethasone 3.3 mg, or levobupivacaine alone.
They concluded that adding dexamethasone prolongs the dura-
tion of the block and decreases rebound pain[14].

Intravenous dexamethasone

In 2020, Holmberg A et al, published a double-blind ran-
domized clinical trial, which included 51 participants who
underwent distal radius fracture reduction, with regional an-
esthesia using a brachial plexus block, and were subsequently
randomly assigned to receive 16 mg of intravenous dexametha-
sone compared to saline solution. The authors conclude that
adding intravenous dexamethasone represented less rebound
pain[24].

Later in 2023, Korkusuz et al., report a triple-blind random-
ized clinical trial, which included 60 patients undergoing for in-
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Table 1. Overview of article relevant to the incidence of rebound pain

Authors (year of
publication)

Barry G, et al
(2021)[4]

Admassie, et al
(2022)[7]

Jen, et al (2022)
[12]

Fang J, et al (2021)
[13]

Morita S, et al
(2020)[14]

Zhou Qi, et al
(2022)[15]

Korkusuz, et al
(2023)[10]

Mingyang Gao, et
al (2023)[16]

Zhu, et al (2020)
[17]

Et, et al (2023)[6]

Type of study Participants Block type

Retrospective
cohort

Transversal
study

Retrospective
cohort

Randomized
clinical trial

Randomized
clinical trial

Randomized
clinical trial

Randomized
clinical trial

Randomized
clinical trial

Randomized
clinical trial

Randomized
clinical trial

n=972
n =384
n= 1,365
n=132
n=>54
n=78
n =60
n=130
n=76
n =60

PNB

PNB

Popliteal sciatic
block

PNB with
ropivacaine +
dexamethasone,
compared with
ropivacaine

Interscalene
brachial plexus
block with
evobupivacaine
+

dexamethasone,
compared with
levobupivacaine

Femoral block
+ transauricular
vagus nerve
stimulation,
compared with
femoral block

[lioinguinal/
iliohypogastric
block with
or without
intravenous
dexamethasone

Popliteal sciatic
and adductor
canal block
with or without
intravenous
dexamethasone

Ketamine +
perineural
ropivacaine,
intravenous
ropivacaine +
ketamine

General
anesthesia with
or without
interscalene
block

Incidence of Strategy

rebound pain

49.60%

61.70%

50.00%

11% vs. 48.8%

NR

17.9% vs. 41%

6.67% vs. 50%

15% vs.40%

NR

73.3% vs. 30%

used to avoid
rebound pain

NR

NR

NR

Dexamethasone
8 mg

Dexamethasone
3.3 mg

Transauricular
vagus nerve
stimulation

Dexamethasone
5 mg

Dexamethasone
[\

Perineural or
intravenous
ketamine

Dexamethasone
5mg IV

Results

Rebound pain was associated with
young patients, female gender,
surgery that included bone, and
lack of use of perioperative IV
Dexamethasone

Rebound pain was associated with
presurgical pain, type of surgery,
premedication with dexamethasone,
and postoperative use of opioids
and NSAIDs

Predictors for rebound pain were
lack of use of dexamethasone, bone
surgery groups, and female sex

Adding dexamethasone decreases
rebound pain, delays the onset of
pain perception, and has a lower
pain rate

Adding dexamethasone prolongs the
duration of the block and decreases
rebound pain

Vagus nerve stimulation reduces the
incidence and duration of rebound
pain, the need for additional
postoperative analgesics, and the
number of complications

Adding dexamethasone resulted in
less rebound pain and less opioid
consumption

Reduces rebound pain, prolongs the
effect of the block and improves
quality of life

Adding perineural ketamine
decreased pain scores and has less
rebound pain. Intravenous ketamine
has no benefit

Adding IV dexamethasone decreases
rebound pain
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Jong-Hyuk Lee, et

al (2023)[18]

Hun Ko S, et al
(2021)[19]

Ding DY, et al
(2015)[20]

Hyun Jung Lee, et

al (2023)[21]

Namdari S, et al
(2018)[22]

Touil N, et al (2023)

(23]

Goldstein RY, et al
(2012)[11]

Holmberg A, et al
(2020)[24]

Thillainadesan T, et

al (2019)[8]

Rogero R, et al
(2019)[25]
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Randomized
clinical trial

Non-inferiority
randomized
clinical trial

Randomized
clinical trial

Randomized
clinical trial

Randomized
clinical trial

Retrospective
cohort

Randomized
clinical trial

Randomized
clinical trial

Retrospective
cohort

Randomized
clinical trial

n =66
n =285
n =50
n=71
n=78
n=118
n=>51
n=>51
n==67
n =69

Single block with
ropivacaine,
single block
+ continuous
infusion via
perineural
catheter and
single block +
fentanyl PCA

Multimodal
b | o c k
(suprascapular,
axillary and
articular branch
of the lateral
pectoralis)
compared with
interscalene
block

Popliteal sciatic
block with
continuous
infusion
compared with
single injection

Intravenous
dexamethasone
compared to
perineural, after
interscalene
block

Local application
of liposomal
bupivacaine
in the surgical
wound after
an interscalene
block

Intravenous
dexamethasone
after brachial
plexus block at
axillary level

General
anesthesia with
or without
popliteal block

Intravenous
dexamethasone
after brachial
plexus block

Interscalene
brachial plexus
block

Popliteal block
with continuous
infusion
compared to
single injection

NR

20% vs. 42.9%

NR

20% vs. 44.4%

NR

23% vs. 47%

62.80%

NR

80%

NR

PCA

NR

Regional
anesthesia in
continuous
infusion

Dexamethasone
[\

Liposomal
bupivacaine at
surgical site

Dexamethasone
[\

NR

Dexamethasone
IV 16 mg

Regional
anesthesia in
continuous
infusion

Adding PCA decreases rebound pain

Multimodal block is not inferior
to interscalene block in terms of
pain control after arthroscopy, it
is associated with low levels of
rebound pain, use of IV-PCA and
muscle weakness

Continuous infusion for popliteal
sciatic nerve block reduces rebound
pain and opioid consumption

Intravenous administration of
dexamethasone has less rebound
pain than perineural administration

The group that was administered
bupivacaine at the surgical site
had more opioid use and didn’t
demonstrate a reduction in
postoperative pain, apparently having
a "double rebound" effect

Intravenous dexamethasone at low
and high doses (< 0.1 mg/kg and
> 0.1 mg/kg) reduces rebound pain
after an axillary plexus block

The popliteal block has better pain
control in the first 12 hours, however,
at 24 hours it presents significantly
greater rebound pain than without
the block

Adding intravenous dexamethasone
has less rebound pain

Open procedures, young patients and
lack of use of PCA were associated
with greater rebound pain

Continuous infusion for popliteal
nerve block did not decrease rebound
pain

PNB: peripheral nerve block; PCA: patient-controlled analgesia; NR: not reported.
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guinal herniorrhaphy, in whom an iliohypogastric and ilioingui-
nal nerve block was performed. They were randomly assigned
to receive 5 mg IV of dexamethasone compared to saline solu-
tion, showing that the dexamethasone group resulted in less
rebound pain (6.67% vs. 50%, p < 0.001), as well as less opioid
consumption[10].

In the same year, Mingyang Gao et al reported a double-
blind randomized clinical trial, which included 130 patients un-
dergoing open reduction of ankle fracture, in whom an adduc-
tor canal block was performed together with a popliteal sciatic
block. Randomly assigned to receive the administration of 10
mg IV dexamethasone compared to saline solution, showing
that the dexamethasone group reduces rebound pain (15% vs.
40%, p < 0.001), prolongs the effect of the block and presents
improvement in quality of life[16].

Another randomized clinical trial published in 2023 by Tay-

fun et al., included 60 patients undergoing shoulder surgery, in
whom an interscalene block was performed and the adminis-
tration of 5mg IV dexamethasone was randomized. They report
a lower incidence of rebound pain in the group that received
dexamethasone (30% vs. 73.3%, p = 0.001)[6].
Similarly, Hyun Jung Lee et al., reported in 2023 a random-
ized clinical trial, which included 71 participants undergoing
arthroscopic repair for a rotator cuff tear. The administration of
dexamethasone 5 mg IV or perineural was randomly assigned,
finding that the intravenous administration of dexamethasone
has less rebound pain when compared to the perineural route
(44.4%. vs. 20.0%, P =0.028)[21].

Finally, in 2023, Touil N et al reported a retrospective co-
hort that compared the impact on rebound pain of intravenous
dexamethasone according to dose. 118 participants received
dexamethasone in low and high doses (< 0.1 mg/kg and >
0.1 mg/kg) after axillary plexus block, compared with a con-
trol group that didn’t receive dexamethasone. A decrease in
rebound pain was found after an axillary plexus block with IV
dexamethasone use (23% vs. 47%, p = 0.002), with a similar
reduction regardless of the dose[23].

Perineural or intravenous ketamine

Tiangi Zhu et al., in 2020, reported a three-arm randomized
clinical trial, which included 76 patients undergoing reconstruc-
tion of the anterior cruciate ligament, in whom a femoral and
sciatic nerve block was performed. The first group received only
ropivacaine, the second group was administered ropivacaine
with perineural ketamine, and in the third group ropivacaine
with intravenous ketamine was used. It was determined that
adding perineural ketamine is related to less rebound pain (p =
0.001) and that intravenous ketamine does not represent any
benefit[17].

Continuous local anesthetic infusion

Ding DY et al., in 2015, conducted a randomized clinical
trial in which they included 60 patients with ankle fractures in
whom a sciatic-popliteal block was performed with continu-
ous infusion compared to a single injection. They concluded
that continuous infusion reduces rebound pain and opioid con-
sumption[20].

Contrary to these results, Rogero R. et al., reported in 2019
a randomized clinical trial, including 69 participants with foot
and ankle fractures, in whom a popliteal block was performed
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with continuous infusion compared to a single injection. They
identified that continuous infusion for popliteal nerve block
didn’t reduce rebound pain evaluated at 72 hours using subjec-
tive analog pain scales (39.6 vs. 25.7, p = .044)[25].

Recently in 2023, Jong-Hyuk Lee et al., published a ran-
domized clinical trial that included 66 participants in whom an
infraclavicular brachial plexus block was performed after fixa-
tion of a distal radius fracture. Three intervention groups were
randomized: single block with ropivacaine, single block with
continuous perineural infusion, and single block with fentanyl
patient-controlled analgesia (PCA). They concluded that adding
continuous perineural infusion decreased rebound pain[18].

Local anesthetic at surgical site

In2018, NamdariS. et al., reported a randomized clinical trial
that included 78 patients undergoing shoulder arthroplasty, in
whom an interscalene block was performed. They subsequently
randomly assigned local application of liposomal bupivacaine to
a group of patients at the surgical site. They conclude that the
group that was administered local bupivacaine had more use
of opioids and didn‘t demonstrate a reduction in postoperative
pain, which is why they describe a “double rebound” effect in
these patients[22].

Transauricular vagus nerve stimulation

Zhou Qi et al., in 2022, published a double-blind random-
ized clinical trial, which included 78 participants in whom ante-
rior cruciate ligament reconstruction was performed, randomly
assigning a femoral block with transauricular stimulation of the
vagus nerve, compared to a femoral block only. They describe
that vagus nerve stimulation reduces the incidence of rebound
pain (17.9% vs. 41%, p = 0.025), as well as reduces the need
for additional analgesics in the postoperative period and the
number of complications[15].

Factors associated with rebound pain

Factors independently associated with rebound pain after
peripheral nerve block are younger age, female sex, surgery
involving bone, and lack of perioperative use of intravenous
dexamethasone[8],[9]. Additionally, in preoperative pain, the
use of adjuvants such as lidocaine, the use of postoperative
opioids, and NSAIDs decreases the likelihood of experiencing
rebound after the peripheral nerve block has resolved[7].

However, regarding early age, Sort R. et al., found in 2018
that rebound pain was less in patients over 60 years. However,
the majority reported moderate pain levels related to greater
consumption of opioids during the period of rebound pain[26].

Discussion

In response to our initial question, when conducting this
review, we found that there is still no consensus in the litera-
ture regarding the definition of rebound pain; however, due
to this lack of homogeneity, there is a very wide variation in
the incidence found by different authors between 6.67% and
80%. It is accepted in most studies that it is a pain that oc-
curs between 8 and 24 hours after performing the peripheral
nerve block, of moderate to high intensity, and that does not
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seem to have a subsequent relationship with the development
of chronic pain. Most studies were performed in shoulder sur-
gery (with interscalene blocks), foot and ankle surgery (with sci-
atic popliteal block), and others with various locations, such as
femoral blocks, adductor canal, ilioinguinal, or iliohypogastric
nerve blocks. Despite the lack of a robust study that compared
the incidence of rebound pain between the different locations
of surgery (shoulder, elbow, knee, ankle, etc.), multiple stud-
ies have suggested some risk factors associated with the more
frequent presentation of this pathology, as evidenced in the
results. These include being female, young, having intense pre-
operative pain, surgery involving bone, and the absence of in-
traoperative dexamethasone use.

Multiple strategies were compared for the prevention of
rebound pain, among which the one that consistently showed
the greatest decrease among the studies was the adminis-
tration of intravenous dexamethasone. Different doses were
compared without any significant differences in this aspect.
Since all doses studied were effective in reducing rebound
pain, it would be advisable to routinely administer intravenous
dexamethasone in clinical practice with all peripheral nerve
blocks. As long as there are no contraindications for its admin-
istration, more studies are required to define the ideal dose.
Other techniques studied showed a possible benefit but with
less consistency and with few studies still recommending their
routine use, such as the use of perineural ketamine, NSAIDS,
intravenous PCA pumps with opioids, transauricular stimula-
tion of the vagus nerve, and the use of continuous infusion
perineural catheters. However, further studies are required to
confirm this benefit.

In conclusion, rebound pain is a pathology with a very
high incidence in the population undergoing orthopedic sur-
gery that must be explained to patients preoperatively, and an
effort must be made to identify it postoperatively. There are
multiple tools to try to reduce the incidence of rebound pain,
and according to the evidence found in the studies carried out,
intravenous dexamethasone should be used because it seems
to significantly reduce the appearance of this pathology. The
limitations of this scoping review include the limited number
of studies that are available, whose main objective is rebound
pain, and the lack of a homogeneous definition of the pathol-
ogy and homogeneous cut-off points in terms of pain score, re-
covery time of the nerve block, appearance time of the rebound
pain, as well as the difference in pre- and postoperative anal-
gesic management that can generate variations in the duration
of nerve blocks and appearance of said pathology. It must also
be taken into account that most orthopedic surgeries are cur-
rently performed on an outpatient basis, and the resolution of
nerve blocks occurs when the patient is already at home, which
could generate an underreporting of the incidence of rebound
pain and make it difficult to carry out studies due to inadequate
follow-up of patients outside the hospital.
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