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Abstract

INTRODUCTION: Rebound pain developing after the reso-
lution of regional blockade is an adverse effect that increases 
patients’ need for analgesics and reduces their satisfaction 
with postoperative pain management. First described in 
2007, rebound pain remains a poorly studied phenomenon. 
OBJECTIVE: To summarize and analyze current literature on 
the incidence, mechanisms, risk factors, and preventive mea-
sures of rebound pain in patients undergoing surgery with 
regional anesthesia. MATERIALS AND METHODS: This re-
view included publications indexed in PubMed, Google Schol-
ar, and eLibrary (for Russian-language sources) that met the 
study objectives. RESULTS: The literature analysis revealed 
an average incidence of rebound pain of 40–50 %, identified 
risk factors such as young age, female sex, pre-existing pain, 
and certain types of surgical procedures, and determined the 
main strategies for its prevention. CONCLUSIONS: Rebound 
pain represents a significant clinical problem adversely affect-
ing the early postoperative course. Prevention remains the 
cornerstone of management. The most promising approach-
es include the use of local anesthetic adjuvants, particularly 
dexamethasone, and systemic analgesics.

KEYWORDS: postoperative pain, anesthesia, conduction, 
nerve block, hyperalgesia, dexamethasone
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Реферат

АКТУАЛЬНОСТЬ: Рикошетная боль (РБ), развивающаяся 
после окончания действия регионарной блокады, являет-
ся нежелательным эффектом, повышающим потребность 
пациентов в  анальгетиках и  снижающим их  удовлетво-
ренность качеством послеоперационного обезболивания. 
Рикошетная боль впервые описана в  2007  г. и  остается 
плохо изученным феноменом. ЦЕЛЬ ИССЛЕДОВАНИЯ: 
Обобщение и  анализ имеющихся в  литературе данных 
о  частоте возникновения, механизмах, факторах риска 
и  мерах профилактики РБ у  пациентов, оперированных 
с использованием регионарной анестезии. МАТЕРИАЛЫ 
И  МЕТОДЫ: В  обзор включены источники, индексиро-
ванные в базах данных PubMed, Google Scholar и eLibrary 
(для российских авторов), которые отвечали цели иссле-
дования. РЕЗУЛЬТАТЫ: Проведенный анализ литературы 
позволил установить среднюю частоту развития РБ (40–
50 %), выявить факторы риска, к которым относятся мо-
лодой возраст, женский пол, наличие болевого синдрома 
до  операции, определенные типы хирургических вме-
шательств, а  также определить основные направления 
ее  профилактики. ВЫВОДЫ: Рикошетная боль является 
серьезной клинической проблемой, оказывающей нега-
тивное влияние на течение раннего послеоперационно-
го периода. Основным вектором борьбы с  РБ является 
ее профилактика, наиболее перспективным направлени-
ем которой представляется использование адъювантов 
местных анестетиков, в  частности дексаметазона, и  на-
значение анальгетиков системного действия.

КЛЮЧЕВЫЕ СЛОВА: послеоперационная боль, 
регионарная анестезия, блокада периферических 
нервов, гиперальгезия, мультимодальная 
анальгезия, дексаметазон
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Introduction

Rebound pain (RP) is a relatively recently introduced 
term used to describe acute postoperative pain that devel-
ops after regression of a sensory block produced by region-
al anesthesia [1]. RP may occur following peripheral nerve 
blocks (PNBs) as well as after resolution of neuraxial anes-
thesia [2–4]. However, the majority of contemporary stud-
ies focus on rebound pain in patients undergoing surgery 
with peripheral nerve blocks.

Rebound pain has been reported after distal radius frac-
ture fixation performed under brachial plexus block [5], 
after ankle fracture surgery with a popliteal sciatic nerve 
block [6, 7], after various shoulder procedures performed 
with a single-shot interscalene block [8, 9], and after ante-
rior cruciate ligament reconstruction with femoral nerve 
block [1], among other procedures. 

Review objective

To summarize and analyze the available literature re-
garding the incidence, mechanisms, risk factors, and pre-
ventive strategies for rebound pain in patients undergoing 
surgery with regional anesthesia.

Materials and Methods

A review was conducted of original studies, systematic 
reviews, meta-analyses, and clinical guidelines addressing 

rebound pain in patients undergoing surgery with vari-
ous types of regional anesthesia (Figure 1). The literature 
search was performed using the PubMed, Google Scholar, 
and eLibrary databases. The search period covered publi-
cations from January 1, 2007 to September 30, 2025. The 
following keywords were used for searches in PubMed and 
Google Scholar: rebound pain, regional anesthesia, periph-
eral nerve block, neuraxial anesthesia, postoperative pain. 
For the eLibrary database, the search was conducted using 
the Russian-language equivalents of the following terms: 
rebound pain, regional anesthesia, peripheral nerve blocks, 
neuraxial anesthesia, postoperative pain.

Inclusion criteria: full-text articles addressing rebound 
pain in patients undergoing surgery with various types of 
regional anesthesia.

Exclusion criteria: Duplicate publications, abstracts 
without available full-text versions, and articles not relevant 
to the topic of the review.

A total of 2,397 publications were identified. After ex-
clusion of duplicates and abstracts without full-text avail-
ability (n  =  597), and exclusion of full-text articles not 
meeting the inclusion criteria (n = 1,747), the final review 
included: 31 original studies, 9 systematic reviews and me-
ta-analyses, 13 narrative reviews and clinical guidelines

Contemporary perspective on the problem: 
epidemiology of rebound pain

Data on the incidence of rebound pain (RP) in patients 
undergoing various types of regional anesthesia are high-
ly variable. According to G. Barry et al., the incidence is 

https://doi.org/10.21320/1818-474X-2026-2-98-108
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49.6 % [10], P. Lavand’homme reports a rate of 40 % [11], 
B. Admassie et al. state that this figure exceeds 61 % [12], 
whereas L. Nobre et al. consider that it does not exceed 
41.2 % [13]. Most investigators agree that the average inci-
dence of RP lies within 40–50 % [13–17].

In a retrospective cohort study including 22,596 pa-
tients who underwent orthopedic surgery with single-in-
jection peripheral nerve blocks (PNBs) as a component, 
low pain intensity and low analgesic requirements were ob-
served in the post-anesthesia care unit (PACU); however, 
higher pain intensity scores were recorded after transfer to 
the surgical wards (compared with patients who did not re-
ceive PNBs), as well as a 22.7 % increase in opioid require-
ments during hospitalization and over the 30 days following 
discharge [18]. The authors attributed these findings to the 
phenomenon of RP. In another study, 11 % of patients who 
underwent surgery with PNBs were dissatisfied with the 
quality of postoperative analgesia [19]. RP occurred in 52 % 
of all patients and was the main reason for such assessments.

A separate challenge is RP in day-case surgery patients 
operated on in ambulatory settings, where intense pain 
occurs after discharge from the healthcare facility. Most 
frequently, rebound pain arises during the first postopera-
tive night when the patient is at home and cannot access 
full-scale medical assistance. According to a study by V. 
McGrath et al., intense pain occurring at home required the 
utilization of 14.6 % of healthcare resources and accounted 
for 0.08 % of hospital readmissions [20]. E. Luebbert and M. 
Rosenblatt suggest that the risk of post-discharge RP limits 
the use of PNBs in day-case surgery [21]. 

An important question is not whether a delayed peak in 
pain intensity and analgesic requirements exists, but rather 
how high this peak is relative to the pain experienced af-

ter “pure” general anesthesia (GA) and which factors may 
influence it. Patients who do not receive PNBs usually re-
ceive systemic analgesics in the PACU, since adequate pain 
control is required before transfer to surgical wards. In con-
trast, patients with an effectively functioning regional block 
at this stage receive virtually no additional analgesics in the 
recovery room [11]. In particular, 16–25 % of patients un-
dergoing ambulatory surgery for wrist fracture sought ad-
ditional medical care due to pain that developed within 48 
hours after surgery [14, 22]. Severe pain was reported by 
41 % of patients who received PNBs and by only 10 % of 
those operated under GA.

The intensity and incidence of RP are generally lower 
in elderly patients. Specifically, high pain intensity (> 7 cm 
on a 10‑cm scale) during the 16–24-hour period after ankle 
fracture surgery performed under combined sciatic and sa-
phenous nerve block was observed in 67 % of patients aged 
20–60 years and in only 9 % of patients aged > 60 years [11].

Rebound pain definitions and characteristics

Several definitions of RP can be found in the literature 
(Table 1).

The following key characteristics of RP have been iden-
tified:
	ÿ Occurs within the first 12–24 hours after resolution of 

PNB (single injection or continuous local anesthetic in-
fusion) [10, 11].

	ÿ Most commonly develops during nighttime [6].
	ÿ Is intense in nature (mean intensity > 7 on 10‑cm scales) 

[1, 10, 11].
	ÿ Most often described by patients as burning and, in some 

cases, as dull aching pain [11, 25].
	ÿ May occur at rest or be provoked by certain factors [11].
	ÿ The mean duration ranges from 2 to 6 hours [25, 26].
	ÿ Is not relieved by intravenous opioid administration, in-

directly suggesting a neuropathic component [11].

Rebound pain assessment methods

In 2007, B. Williams et al. proposed the Rebound Pain 
Score (RPS) for the assessment of RP, according to which 
the intensity of RP is defined as the difference between the 
highest pain intensity measured using the Numeric Rating 
Scale (NRS) recorded during the 12-hour period after the 
patient reported resolution of the block and the last NRS 
pain score obtained at the time when the block was consid-
ered to be functioning (baseline NRS during block effec-
tiveness) [1]. Thus, the formula is: 
	ÿ RPS = Highest NRS (within 12 h after block resolu-

tion) – NRS during block effectiveness
In 2021, G. Barry et al. proposed a modified version of 

the rebound pain score (mRPS), according to which the dif-
ference is calculated between the highest NRS pain score 
recorded not within 12 hours, but during the first 24 hours 
after performance of the PNB (Highest NRS 24h), and the 

Fig. 1. Literature search algorithm block-diagram
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lowest NRS pain score recorded in the PACU (Lowest 
PACU NRS) [10]. Accordingly, the calculation formula was 
modified as follows:
	ÿ mRPS = Highest NRS 24h — Lowest PACU NRS

In the study by G. Barry et al., 972 patients undergoing 
upper or lower limb surgery in a day-case setting with var-
ious types of PNB were included [10]. RP after discharge 
occurred in 482 patients (49.6 %). The criterion for RP was 
the transition from well-controlled pain (NRS < 3) during 
effective block performance to severe pain (NRS > 7) with-
in 24 hours after PNB performance. The mean mRPS value 
was 6. Among patients who were classified as not having 
RP, the mean mRPS was 3.8 ± 1.78, whereas among those 
who developed RP, the mean mRPS was 8.24 ± 1.30.

In an editorial published in the fourth issue of the 
British Journal of Anaesthesia in 2021, D. Hamilton stated 
that the parameters obtained using mRPS are more objec-
tive compared with the scale proposed by B. Williams et al., 
since mRPS is based on pain intensity scores recorded over 
a defined 24-hour period and does not rely on the relatively 
subjective determination of the exact time of block resolu-
tion [27].

Rebound pain mechanisms

Studies addressing this issue are limited; therefore, the 
mechanisms of RP remain poorly understood. The main 
question is whether RP is caused by “unmasking” of the 
expected nociceptive response in the absence of adequate 
systemic analgesia, or whether it represents a consequence 
of an enhanced nociceptive reaction (hyperalgesia), partly 
associated with the use of regional blockade itself? The au-
thors of two experimental studies attempted to determine 
whether RP may occur after PNB in the absence of surgi-
cal trauma. L. Kolarczyk and Williams attempted to model 
RP in rats subjected to sciatic nerve block with ropivacaine 
[23]. Three hours after injection of the local anesthetic, a 
transient hyperalgesic response to thermal stimulation was 

observed during resolution of the sensory block, suggesting 
a specific sensory modality of this phenomenon associated 
with nociceptive C-fibers. It is known that in neuropathic 
pain, the burning quality (characteristic of RP) is caused 
by abnormal spontaneous activity of small sensory C-fibers 
and hyperexcitability of nociceptors [28]. At the same time, 
despite the presence of transient thermal hyperalgesia, no 
late changes in sensory thresholds (12–14 days after sciatic 
nerve block) or signs of nerve injury were detected in this 
study. In a later experimental study, RP was demonstrat-
ed after sciatic nerve block with bupivacaine in mice [29]. 
Significant thermal hyperalgesia was observed within 5–24 
hours after injection of the local anesthetic. In addition, mi-
croscopic examination revealed early signs of nerve injury, 
including Wallerian degeneration and axonal demyelination 
[29]. Thus, in both experimental studies, RP occurred after 
PNB in the absence of surgical stimulation. 

Local anesthetics are known to exert neurotoxic and 
cytotoxic effects manifested by disruption of mitochondri-
al membrane potentials and release of cytochrome C, ac-
companied by activation of caspases, ultimately leading to 
apoptosis [30, 31]. Proinflammatory effects, such as cyclo-
oxygenase-2 (COX-2) gene expression with subsequent in-
crease in prostaglandin E2 production in the surgical wound 
area and in the cerebrospinal fluid, have been demonstrated 
after local infiltration anesthesia [32] and after intrathecal 
anesthesia with bupivacaine [33]. In contrast, similar ad-
ministration of lidocaine did not produce proinflammatory 
effects [32]. 

Does the choice of local anesthetic play a role in clini-
cal practice? In a meta-analysis evaluating single-injection 
interscalene brachial plexus block for shoulder surgery, no 
association was found between the occurrence of RP and 
the type of local anesthetic, its concentration, or volume 
(adjuvants were not used except for epinephrine) [9].

In any case, pain resulting from neuronal structur-
al injury would be expected to persist longer than typical 
RP. Therefore, the clinical significance of experimentally 

Table 1. Rebound pain suggested definitions

Author Year Definition

Williams B. et al. [1] 2007 A quantifiable difference in pain scores during block effectiveness compared with the increase in acute 
pain occurring within the first hours after resolution of PNB (single perineural injection or continuous local 
anesthetic infusion)

Kolarczyk L., 
Williams B. [23]

2011 Mechanical-surgical pain resulting from resolution of a nerve block with unopposed nociceptive input

Galos D. et al. [5] 2016 A poorly described entity commonly defined as a dramatic increase in pain once single-injection regional 
anesthesia has dissipated

Lavand’homme P. [11] 2018 A mechanical-surgical pain from unopposed nociceptive input that is uncovered when PNB1 wears off

Dada O. et al. [24] 2019 State of hyperalgesia with an onset between 8 and 24 h after block administration

Barry G. et al. [10] 2021 Transition from well-controlled pain (Numeric Rating Scale (NRS) ≤ 3) during block to severe pain (NRS ≥ 7) 
within 24 hours after PNB performance

Note: PNB — peripheral nerve blocks.
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identified neurotoxic and proinflammatory effects of local 
anesthetics for the practice of regional anesthesia remains 
uncertain. It appears unlikely that regional anesthesia per 
se contributes to the development of clinically significant 
postoperative hyperalgesia. Thus, it can be assumed with a 
high degree of confidence that RP is not associated with an 
excessive nociceptive response. 

Importantly, hyperalgesia to thermal stimuli develops 
as a consequence of surgical trauma even in the absence of 
regional anesthesia and represents part of the well-known 
spectrum of primary postoperative hyperalgesia, which 
may persist for up to 7 days after surgery [34]. Tissue injury 
initiates a local inflammatory cascade, and various inflam-
matory mediators (including cyclooxygenases COX-1 and 
COX-2, prostaglandins, cytokines, interleukins, and neuro-
trophins) activate peripheral nociceptors both at the site of 
injury and in surrounding tissues [35]. The consequence of 
these processes is peripheral sensitization. 

By blocking nociceptive input from injured tissues, 
various techniques of regional anesthesia (including PNB) 
suppress central sensitization, which represents altered ac-
tivity (hyperexcitability) of neurons in the dorsal horn of 
the spinal cord. At the same time, PNBs do not significantly 
affect peripheral sensitization; that is, the local inflamma-
tory process continues in the absence of systemic analgesic 
administration [25]. Thus, as the PNB resolves, nociceptive 
stimulation from the zone of hyperalgesia is restored and is 
perceived as RP [5, 14].

Rebound pain risk factors

The main risk factors for RP can be divided into those 
related to the patient, the type of surgical procedure, and 
the type of regional blockade (Table 2) [10, 25, 35]. 

Preoperative pain and young age are known to be risk 
factors for severe postoperative pain and its chronification 
[36–38]. These same factors also predispose patients to RP 
[10]. Preoperative pain assessment during patient mobiliza-
tion correlates with the severity of RP after PNB [11]. In the 
study by G. Barry et al., multivariate analysis identified the 
following independent risk factors for RP: young age (odds 
ratio (OR) = 0.98; 95  % confidence interval (95%  CI): 
0.97–0.99), female sex (OR = 1.52; 95% CI: 1.15–2.02), 
bone surgery (OR = 1.82; 95% CI: 1.38–2.40), and absence 
of perioperative dexamethasone administration (OR = 1.78; 
95% CI: 1.12–2.83) [10]. According to B. Admassie et al., 
the risk of RP is 6.5 times higher in bone surgery compared 
with procedures involving only soft tissues [15]. 

The mechanisms underlying the influence of age on 
RP remain incompletely understood. They likely include 
age-related differences in nociception of deep tissues (mus-
cle) and superficial tissues (skin) [39], increased sensitivity 
of peripheral nerve axons to local anesthetics and greater 
availability of cationic receptor binding sites for local anes-
thetics [40], as well as reduced conduction velocity in pe-
ripheral nerves in elderly patients [41]. 

Among 635 patients who underwent video-assisted 
thoracoscopic surgery for lung cancer with perioperative 
epidural analgesia, the incidence of RP was 22 % [4]. Risk 
factors for RP in this cohort included surgical duration lon-
ger than 3 hours (OR = 1.97; 95% CI: 1.27–3.07), female 
sex (OR = 1.62; 95% CI: 1.04–2.53), and higher pain scores 
immediately after surgery (OR = 1.21; 95% CI: 1.08–1.36; 
linear effect).

There is evidence that certain surgical procedures 
(shoulder, foot, ankle) are associated with an increased risk 
of RP [25, 26]. These procedures share the characteristics 
of frequently being performed with single-injection rather 
than continuous PNBs and being associated with moderate 
to severe acute postoperative pain. 

Several authors suggest that the highest risk of RP is as-
sociated with upper limb surgery [5, 10, 11, 42–44]. In the 
study by G. Barry et al., 86.2 % of patients who developed 
RP underwent upper limb surgery, and 58.7 % underwent 
hand surgery [10]. Mean mRPS values in this study were 
consistent with those reported in previous studies during 
the first 12–24 hours after hand surgery [42, 43]. In patients 
undergoing distal radius fracture surgery and arthroscopic 
rotator cuff repair under brachial plexus block, mean pain 
scores measured using the Visual Analogue Scale (VAS) 
increased by 4–5 cm between 2 and 12 hours after surgery 
due to RP [5, 44].

Lower limb surgery is associated with lower RPS val-
ues. In the study by Williams et al., patients undergoing 
anterior cruciate ligament reconstruction had a mean RPS 
of 2 [1]. Knee surgery is typically performed using femoral 
nerve block in combination with GA. Since the knee joint is 
only partially innervated by the femoral nerve, the increase 
in pain intensity after block resolution is less pronounced 
than in body regions where innervation is completely 
blocked by PNB [10].

Overall, RP more commonly occurs after techniques 
providing dense sensory blockade, such as brachial plexus 
block and popliteal sciatic nerve block [25]. The role of spe-
cific PNB techniques remains insufficiently studied; for ex-
ample, whether axillary brachial plexus block influences the 
likelihood of RP compared with more distal blocks [11]. A 
sharp increase in pain intensity and analgesic requirements 
is generally not observed after fascial plane blocks such as 
transversus abdominis plane (TAP), erector spinae plane 
(ESP), and quadratus lumborum block (QLB) [25].

Table 2. Rebound pain development risk factors

Category Risk factors

Patient-related 
factors

Preoperative pain; young age; female sex

Surgery-related 
factors

Shoulder surgery; foot surgery; ankle surgery; 
duration of surgery

Block-related 
factors

Brachial plexus block; popliteal sciatic nerve 
block
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Rebound pain prevention strategy

The occurrence of RP significantly reduces patient sat-
isfaction with the quality of postoperative analgesia [10, 19]. 
In addition, RP increases pain intensity during the first 24 
hours after surgery, which is known to negatively affect the 
subsequent course of postoperative pain and create condi-
tions for its chronification [45]. The main approach to ad-
dressing RP is prevention of its occurrence. Various preven-
tive strategies have been proposed. 

Continuous blocks

Prolongation of the block provides more time for 
wound healing processes and reduction of the associated 
inflammatory response, and eliminates abrupt resolution of 
the block. Continuous administration of a local anesthetic 
via catheter for 48 hours or longer preserves all advantag-
es of PNB while eliminating the risk of the “rebound pain” 
phenomenon. In the study by E. Salviz et al., patients un-
dergoing ambulatory arthroscopic rotator cuff repair were 
divided into groups receiving GA alone, single-injection in-
terscalene brachial plexus block, or continuous interscalene 
brachial plexus block [46]. Patients in both regional anes-
thesia groups spent less time in the PACU, were discharged 
home earlier, and had a longer time to first analgesic re-
quest. Severe pain (8–10 on the 10-point NRS) during the 
first postoperative day occurred in only 15 % of patients in 
the continuous block group, compared with 78 % in the sin-
gle-injection block group and 40 % in the GA-only group. 
At the same time, current perioperative analgesia guidelines 
in traumatology and orthopedics do not recommend con-
tinuous PNBs, as they may interfere with early mobilization 
[47, 48]. 

Liposomal bupivacaine is known to provide analgesic 
effect for up to 72 hours after a single PNB; however, no 
studies have evaluated its effect on the risk of RP [25]. 

Local anesthetic adjuvants

A more attractive alternative to catheter techniques 
may be the addition of adjuvants to local anesthetic solu-
tions to prolong the duration of single-injection blocks [17–
52]. In an experimental study involving sciatic nerve block 
with bupivacaine, perineural administration of dexametha-
sone prevented the development of rebound hyperalgesia 
in response to thermal stimulation [29]. It also prevented 
bupivacaine-induced demyelination and Schwann cell de-
generation, i.e., the neurotoxic effect of the local anesthetic.

Currently, dexamethasone is considered the most 
promising PNB adjuvant for prolonging and potentiating 
block effects [50]. It has been demonstrated that dexa-
methasone prolongs block duration both when adminis-
tered perineurally and intravenously [49, 53]. Perineural 
dexamethasone induces vasoconstriction, thereby slowing 
absorption of the local anesthetic and increasing block du-
ration, and suppresses nociceptive C-fiber discharge associ-
ated with potassium channel activity [54]. 

In the study by H. Lee et al., the efficacy of perineural 
versus intravenous dexamethasone in preventing RP after 
arthroscopic rotator cuff repair performed under GA com-
bined with interscalene brachial plexus block was compared 
[55]. In one group, the block was performed using 12  ml 
of 0.5 % ropivacaine combined with 5 mg dexamethasone 
administered perineurally, with 1 ml of 0.9 % NaCl admin-
istered intravenously. In the second group, the block was 
performed with 12 ml of 0.5 % ropivacaine, and 5 mg dexa-
methasone was administered intravenously. 

After block resolution, RP occurred at 18.6 hours and 
14.7  hours after block performance in the perineural and 
intravenous groups, respectively; however, the incidence 
of RP was twofold lower in the intravenous group (44.4 % 
vs 20.0 %, p = 0.028). Pain intensity was higher in the peri-
neural dexamethasone group compared with the intrave-
nous group (4.9 ± 2.1 vs 4.0 ± 1.7; p = 0.043) [55]. 

According to a meta-analysis by X. Yang et al., intra-
venous dexamethasone significantly reduces the incidence 
of RP (OR = 0.13; 95% CI: 0.05–0.35), delays its onset (by 
approximately 3.9  hours), but slightly increases its dura-
tion (by approximately 0.4 hours) compared with groups in 
which no adjuvants were used [17]. 

Given that the inflammatory response of injured tis-
sues persists for several days after surgery, techniques 
aimed at prolonging blocks (catheter placement, addition 
of adjuvants) are not capable of eliminating this response. 
Reducing the overall inflammatory reaction may be a rea-
sonable measure, although, as noted above, the mecha-
nisms of RP remain unclear. It can be assumed that systemic 
administration of dexamethasone plays a role in reducing 
the incidence and intensity of RP due to its systemic anti-in-
flammatory effect. According to one meta-analysis, higher 
concentrations of dexamethasone are required to achieve an 
analgesic effect when administered perineurally than when 
administered intravenously [56]. Finally, some authors have 
described a risk of potentiating local anesthetic–induced 
hyperalgesia with perineural administration of substantial 
doses (>  8  mg) of dexamethasone [57]. It should also be 
noted that perineural administration of dexamethasone is 
not included in the approved prescribing information.

There are also data on a positive effect of other local 
anesthetic adjuvants on the incidence of  RP. Specifically, 
when 300 μg clonidine was added to a 0.375 % bupivacaine 
solution in one group and 4 mg dexamethasone was added 
in another group, no difference in the incidence of RP was 
found after shoulder surgery performed under interscalene 
brachial plexus block [13]. In the clonidine group, this inci-
dence was 23.3 % (95% CI: 12.6–37.6); in the dexametha-
sone group, 28.6 % (95% CI: 16.7–43.3); and in the control 
group, 41.2 % (95% CI: 25.9–57.9).

In a retrospective cohort study describing experi-
ence with a perineural combination of bupivacaine, clon-
idine, dexamethasone, and buprenorphine, Williams et 
al. reported that a reduction in the incidence of RP after 
PNBs in total hip and knee arthroplasty was associated 
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with buprenorphine at doses > 300 μg, but not at lower 
doses [26].

Multimodal analgesia

It is known that PNBs block only the transmission of 
nociceptive stimuli from injured tissues to the spinal cord 
and supraspinal structures of the central nervous system. 
Peripheral sensitization and other physiological phenome-
na mediated by inflammatory mediators remain unchanged. 
The combination of regional blocks with systemic multi-
modal analgesia is recommended to achieve an additive 
(and sometimes synergistic) analgesic effect [25].

At the same time, many studies investigating RP after 
PNBs generally do not include perioperative systemic mul-
timodal analgesia. Such analgesia should include a combi-
nation of paracetamol (acetaminophen) with NSAIDs, and 
opioids when necessary [11]. Systemic analgesics should 
be administered before resolution of the sensory block 
[16, 25]. 

Conclusion

Thus, the occurrence of rebound pain after resolution 
of sensory blockade represents a significant clinical prob-
lem that substantially affects the course of the early postop-
erative period, reduces patient satisfaction with the quality 
of analgesia, and increases analgesic requirements. RP may 
occur both after peripheral nerve blocks and after resolu-
tion of neuraxial anesthesia. The average incidence of RP 
ranges between 40–50 %. The most significant risk factors 
are young age and the presence of preoperative pain. There 
are grounds to assume that upper limb surgery performed 
using PNBs is associated with a higher incidence of RP 
compared with lower limb surgery. The management of RP 
is primarily focused on prevention. The main preventive 
strategies include prolongation of the block, the use of local 
anesthetic adjuvants (with dexamethasone appearing to be 
the most promising), and administration of systemic anal-
gesics before resolution of the sensory block.

Disclosure. The authors declare no competing interests.
Author contribution. All authors according to the ICMJE 

criteria participated in the development of the concept 
of the article, obtaining and analyzing factual data, writ-
ing and editing the text of the article, checking and ap-
proving the text of the article.

Ethics approval. Not required.
Funding source. This study was not supported by any ex-

ternal sources of funding.
Data Availability Statement. Data sharing not applicable, 

no new data generated.

Author’s ORCID:

Ovechkin A.M. — 0000-0002-3453-8699

Gorelov D.V. — 0000-0001-9554-2942

Mukueva E.I. — 0009-0008-8094-2968

Sheina M.A. — 0009-0001-2897-4144

Sokologorskiy S.V. — 0000-0001-6805-9744

Politov M.E. — 0000-0003-0623-4927

References

[1]	 Williams  B.A., Bottegal  M.T., Kentor  M.L., et  al. Rebound pain scores as a function of femoral nerve block duration after anterior cruci-
ate ligament reconstruction: retrospective analysis of a prospective, randomized clinical trial. Reg Anesth Pain Med. 2007; 32(3): 186–92.  
DOI: 10.1016/j.rapm.2006.10.011

[2]	 Joshi G., Gandhi K., Shah N., et al. Peripheral nerve blocks in the management of postoperative pain: challenges and opportunities. J Clin Anesth. 2016; 
35: 524–9. DOI: 10.1016/j.jclinane.2016.08.041

[3]	 Shim S.M., Park J.H., Hyun D.M., et al. The effects of adjuvant intrathecal fentanyl on postoperative pain and rebound pain for anorectal surgery un-
der saddle anesthesia. Korean J Anesthesiol. 2018; 71(3): 213–9. DOI: 10.4097/kja.d.18.27097

[4]	 Chang W-K., Li Y-S., Wu H-L., et al. Group-based trajectory analysis of postoperative pain in epidural analgesia for video-assisted thoracoscopic sur-
gery and risk factors of rebound pain. J Chin Med Assoc. 2022; 85(2): 216–21. DOI: 10.1097/JCMA.0000000000000647

[5]	 Galos D.K., Taormina D.P., Crespo A., et al. Does Brachial Plexus Blockade Result in Improved Pain Scores After Distal Radius Fracture Fixation? 
A Randomized Trial. Clin Orthop Relat Res. 2016; 474(5): 1247–54. DOI: 10.1007/s11999-016-4735-1

[6]	 Henningsen M.J., Sort R., Møller A.M., Herling S.F. Peripheral nerve block in ankle fracture surgery: a qualitative study of patients’ experiences. 
Anaesthesia. 2018; 73(1): 49–58. DOI: 10.1111/anae.14088

[7]	 Goldstein R.Y., Montero N., Jain S.K., et al. Efficacy of popliteal block in postoperative pain control after ankle fracture fixation: a prospective random-
ized study. J Orthop Trauma. 2012; 26(10): 557–61. DOI: 10.1097/BOT.0b013e3182638b25



105

Regional anesthesia and the phenomenon of rebound pain: a narrative review

ВЕ
С

ТН
И

К 
И

Н
ТЕ

Н
С

И
ВН

О
Й

 Т
ЕР

А
П

И
И

 И
М

ЕН
И

 А
.И

. С
А

Л
ТА

Н
О

ВА
 |

 A
N

N
AL

S 
O

F 
C

RI
TI

C
AL

 C
AR

E 
| 

20
26

  
| 

2

[8]	 Stiglitz Y., Gosselin O., Sedaghatian J., et al. Pain after shoulder arthroscopy: a prospective study on 231 cases. Orthop Traumatol Surg Res. 2011; 
97(3): 260–6. DOI: 10.1016/j.otsr.2011.02.003

[9]	 Abdallah F.W., Halpern S.H., Aoyama K., Brull R. Will the Real Benefits of Single-Shot Interscalene Block Please Stand Up? A Systematic Review and 
Meta-Analysis. Anesth Analg. 2015; 120(5): 1114–29. DOI: 10.1213/ANE.0000000000000688

[10]	 Barry G.S., Bailey J.G., Sardinha J., et al. Factors associated with rebound pain after peripheral nerve block for ambulatory surgery. Br J Anaesth. 2021; 
126(4): 862–71. DOI: 10.1016/j.bja.2020.10.035

[11]	 Lavand´homme P. Rebound pain after regional anesthesia in the ambulatory patient. Current Opinion in Anaesthesiology. 2018; 31(6): 679–84. 
DOI: 10.1097/aco.0000000000000651

[12]	 Admassie B.M., Tegegne B.A., Alemu W.M., Getahun A.B. Magnitude and severity of rebound pain after resolution of peripheral nerve block and associ-
ated factors among patients undergoes surgery at university of gondar comprehensive specialized hospital northwest, Ethiopia, 2022. Longitudinal 
cross-sectional study. Annals of Medicine and Surgery. 2022; 84. DOI: 10.1016/j.amsu.2022.104915

[13]	 Nobre L.V., Ferraro L.H.C., De Oliveira Júnior J.A., et al. Efficacy of dexamethasone or clonidine as adjuvants in interscalene brachial plexus block for 
preventing rebound pain after shoulder surgery: a randomized clinical trial. Brazilian Journal of Anesthesiology (English Edition). Published online 
November 1, 2024: 844575. DOI: 10.1016/j.bjane.2024.844575

[14]	 Sunderland S., Yarnold C.H., Head S.J., et al. Regional versus general anesthesia and the incidence of unplanned health care resource utilization for 
postoperative pain after wrist fracture surgery. Regional Anesthesia & Pain Medicine. 2015; 41(1): 22–7. DOI: 10.1097/aap.0000000000000325

[15]	 Admassie B.M., Debas S.A., Admass B.A. Prevention and management of rebound pain after resolution of regional block: a systematic review. Annals 
of Medicine and Surgery. 2024; 86(8): 4732–7. DOI: 10.1097/ms9.0000000000002299

[16]	 Murphy K.J., O’Donnell B. Rebound Pain — Management Strategies for Transitional Analgesia: A Narrative Review. Journal of Clinical Medicine. 2025; 
14(3): 936. DOI: 10.3390/jcm14030936

[17]	 Yang X., Su B., Chen Y., et al. Adjuvants and rebound pain following peripheral nerve block in adult surgical patients: a systematic review and network 
meta-analysis of randomized controlled trials. Anesthesiology and Perioperative Science. 2025; 3(3). DOI: 10.1007/s44254-025-00111-8

[18]	 Chung A.R., Mather R.V., Gutierrez R., et al. Association of peripheral nerve blocks with increased postoperative pain and opioid use in orthopaedic 
surgery: a single-centre retrospective cohort study. British Journal of Anaesthesia. Published online July 1, 2025. DOI: 10.1016/j.bja.2025.05.030

[19]	 Hade A.D., Okano S., Pelecanos A., Chin A. Factors associated with low levels of patient satisfaction following peripheral nerve block. Anaesthesia and 
Intensive Care. 2021; 49(2): 125–32. DOI: 10.1177/0310057x20972404

[20]	 McGrath B., Elgendy H., Chung F., et al. Thirty percent of patients have moderate to severe pain 24 hr after ambulatory surgery: A survey of 5,703 pa-
tients. Canadian Journal of Anesthesia/Journal Canadien D Anesthésie. 2004; 51(9): 886–91. DOI: 10.1007/bf03018885

[21]	 Luebbert E., Rosenblatt M.A. Postoperative rebound pain: Our current understanding about the role of regional anesthesia and multimodal approach-
es in prevention and treatment. Current Pain and Headache Reports. 2023; 27(9): 449–54. DOI: 10.1007/s11916-023-01136‑z

[22]	 Sivasundaram L., Wang J.H., Kim C-Y., et al. Emergency department utilization after outpatient hand surgery. Journal of the American Academy of 
Orthopaedic Surgeons. 2019; 28(15): 639–49. DOI: 10.5435/jaaos-d-19-00527

[23]	 Kolarczyk L.M., Williams B.A. Transient heat hyperalgesia during resolution of ropivacaine sciatic nerve block in the rat. Regional Anesthesia & Pain 
Medicine. 2011; 36(3): 220–4. DOI: 10.1097/aap.0b013e3182176f5a

[24]	 Dada  O., Zacarias  A.G., Ongaigui  C., et  al. Does Rebound Pain after Peripheral Nerve Block for Orthopedic Surgery Impact Postoperative 
Analgesia and Opioid Consumption? A Narrative Review. International Journal of Environmental Research and Public Health. 2019; 16(18): 3257.  
DOI: 10.3390/ijerph16183257

[25]	 Muñoz-Leyva F., Cubillos J., Chin K.J. Managing rebound pain after regional anesthesia. Korean Journal of Anesthesiology. 2020; 73(5): 372–83. 
DOI: 10.4097/kja.20436

[26]	 Williams B.A., Ibinson J.W., Mangione M.P., et al. Research Priorities Regarding Multimodal Peripheral Nerve Blocks for Postoperative Analgesia 
and Anesthesia Based on Hospital Quality Data Extracted from Over 1,300 Cases (2011–2014): Table  1. Pain Medicine. 2014; 16(1): 7–12.  
DOI: 10.1111/pme.12609

[27]	 Hamilton  D.L. Rebound pain: distinct pain phenomenon or nonentity? British Journal of Anaesthesia. 2021; 126(4): 761–3.  
DOI: 10.1016/j.bja.2020.12.034

[28]	 Truini A. A review of Neuropathic pain: From diagnostic tests to mechanisms. Pain and Therapy. 2017; 6(S1): 5–9. DOI: 10.1007/s40122-017-0085-2
[29]	 An  K., Elkassabany  N.M., Liu  J. Dexamethasone as adjuvant to bupivacaine prolongs the duration of thermal antinociception and prevents 

Bupivacaine-Induced rebound hyperalgesia via regional mechanism in a mouse sciatic nerve block model. PLoS ONE. 2015; 10(4): e0123459.  
DOI: 10.1371/journal.pone.0123459

[30]	 Perez-Castro R., Patel S., Garavito-Aguilar Z.V., et al. Cytotoxicity of local anesthetics in human neuronal cells. Anesthesia & Analgesia. 2009; 108(3): 
997–1007. DOI: 10.1213/ane.0b013e31819385e1

[31]	 Verlinde M., Hollmann M.W., Stevens M.F., et al. Local Anesthetic-Induced Neurotoxicity. International Journal of Molecular Sciences. 2016; 17(3): 
339. DOI: 10.3390/ijms17030339

[32]	 Gordon S.M., Chuang B.P., Wang X.M., et al. The differential effects of bupivacaine and lidocaine on prostaglandin E2 release, cyclooxygenase gene 
expression and pain in a clinical pain model. Anesthesia & Analgesia. 2008; 106(1): 321–7. DOI: 10.1213/01.ane.0000296474.79437.23

[33]	 Kroin J.S., Buvanendran A., Watts D.E., et al. Upregulation of cerebrospinal fluid and peripheral prostaglandin E2 in a rat postoperative pain model. 
Anesthesia & Analgesia. 2006; 103(2): 334–43. DOI: 10.1213/01.ane.0000223674.52364.5c



106

PAIN MANAGEMENT 
ВЕ

С
ТН

И
К 

И
Н

ТЕ
Н

С
И

ВН
О

Й
 Т

ЕР
А

П
И

И
 И

М
ЕН

И
 А

.И
. С

А
Л

ТА
Н

О
ВА

 |
 A

N
N

AL
S 

O
F 

C
RI

TI
C

AL
 C

AR
E 

| 
20

26
  

| 
2

[34]	 Zahn P.K., Brennan T.J. Primary and secondary hyperalgesia in a rat model for human postoperative pain. Anesthesiology. 1999; 90(3): 863–72. 
DOI: 10.1097/00000542-199903000-00030

[35]	 Fallon F., Ramly M.S., Moorthy A. Rebound pain after regional anaesthesia. Medicina. 2025; 61(5): 790. DOI: 10.3390/medicina61050790
[36]	 Ojer M., Martí A., Briones Z., et al. Risk factors for moderate-severe postoperative pain. European Journal of Anaesthesiology. 2008; 25(Supl. 44): 205. 

DOI: 10.1097/00003643-200805001-00659
[37]	 Gramke H.F., De Rijke J.M., Van Kleef M., et al. Predictive factors of postoperative pain after day-case surgery. Clinical Journal of Pain. 2009; 25(6): 

455–60. DOI: 10.1097/ajp.0b013e31819a6e34
[38]	 Gerbershagen H.J., Pogatzki-Zahn E., Aduckathil S., et al. Procedure-specific risk factor analysis for the development of severe postoperative pain. 

Anesthesiology. 2013; 120(5): 1237–45. DOI: 10.1097/aln.0000000000000108
[39]	 Lautenbacher S., Kunz M., Strate P., et al. Age effects on pain thresholds, temporal summation and spatial summation of heat and pressure pain. Pain. 

2005; 115(3): 410–8. DOI: 10.1016/j.pain.2005.03.025
[40]	 Tsui  B.C.H., Wagner  A., Finucane  B. Regional anaesthesia in the elderly. Drugs & Aging. 2004; 21(14): 895–910. 

DOI: 10.2165/00002512-200421140-00001
[41]	 Verdu E., Ceballos D., Vilches J.J., Navarro X. Influence of aging on peripheral nerve function and regeneration. Journal of the Peripheral Nervous 

System. 2000; 5(4): 191–208. DOI: 10.1046/j.1529-8027.2000.00026.x
[42]	 Bao N., Chen L., Xia Y., et al. Effect of ultrasound-guided nerve block with 0.75 % ropivacaine at the mid-forearm on the prevalence of moderate to 

severe pain after hand surgery. Clinical Therapeutics. 2018; 40(6): 1014–22. DOI: 10.1016/j.clinthera.2018.04.018
[43]	 McCartney C.J.L., Brull R., Chan V.W.S., et al. Early but No Long-term Benefit of Regional Compared with General Anesthesia for Ambulatory Hand 

Surgery. Anesthesiology. 2004; 101(2): 461–7. DOI: 10.1097/00000542-200408000-00028
[44]	 Kim J.H., Koh H.J., Kim D.K., et al. Interscalene brachial plexus bolus block versus patient-controlled interscalene indwelling catheter analgesia for the 

first 48 hours after arthroscopic rotator cuff repair. Journal of Shoulder and Elbow Surgery. 2018; 27(7): 1243–50. DOI: 10.1016/j.jse.2018.02.048
[45]	 Katz J., Seltzer Z. Transition from acute to chronic postsurgical pain: risk factors and protective factors. Expert Review of Neurotherapeutics. 2009; 

9(5): 723–44. DOI: 10.1586/ern.09.20
[46]	 Salviz E.A., Xu D., Frulla A., et al. Continuous interscalene block in patients having outpatient rotator cuff repair surgery. Anesthesia & Analgesia. 2013; 

117(6): 1485–92. DOI: 10.1213/01.ane.0000436607.40643.0a
[47]	 Anger M., Valovska T., Beloeil H., et al. PROSPECT guideline for total hip arthroplasty: a systematic review and procedure-specific postoperative pain 

management recommendations. Anaesthesia. 2021; 76(8): 1082–97. DOI: 10.1111/anae.15498
[48]	 De Ladoucette  A. Management of perioperative pain after TKA. Orthopaedics & Traumatology Surgery & Research. 2022; 109(1): 103443. 

DOI: 10.1016/j.otsr.2022.103443
[49]	 Heesen  M., Klimek  M., Imberger  G., et  al. Co-administration of dexamethasone with peripheral nerve block: intravenous vs perineural appli-

cation: systematic review, meta-analysis, meta-regression and trial-sequential analysis. British Journal of Anaesthesia. 2017; 120(2): 212–27.  
DOI: 10.1016/j.bja.2017.11.062

[50]	 Desai  N., Albrecht  E. Local anaesthetic adjuncts for peripheral nerve blockade. Current Opinion in Anaesthesiology. 2023; 36(5): 533–40. 
DOI: 10.1097/aco.0000000000001272 

[51]	 Kawanishi R., Yamamoto K., Tobetto Y., et al. Perineural but not systemic low-dose dexamethasone prolongs the duration of interscalene block with 
ropivacaine: a prospective randomized trial. Local and Regional Anesthesia. Published online April 1, 2014: 5. DOI: 10.2147/lra.s59158

[52]	 Chong M.A., Berbenetz N.M., Lin C., Singh S. Perineural versus intravenous dexamethasone as an adjuvant for peripheral nerve blocks. Regional 
Anesthesia & Pain Medicine. 2017; 42(3): 319–26. DOI: 10.1097/aap.0000000000000571

[53]	 McHardy P.G., Singer O., Awad I.T., et al. Comparison of the effects of perineural or intravenous dexamethasone on low volume interscalene brachial 
plexus block: a randomised equivalence trial. British Journal of Anaesthesia. 2019; 124(1): 84–91. DOI: 10.1016/j.bja.2019.08.025

[54]	 Johansson  A., Hao  J., Sjölund  B. Local corticosteroid application blocks transmission in normal nociceptive C-fibres. Acta Anaesthesiologica 
Scandinavica. 1990; 34(5): 335–8. DOI: 10.1111/j.1399-6576.1990.tb03097.x

[55]	 Lee H.J., Woo J.H., Chae J.S., et al. Intravenous versus perineural dexamethasone for reducing rebound pain after interscalene brachial plexus block: 
a randomized controlled trial. Journal of Korean Medical Science. 2023; 38(24). DOI: 10.3346/jkms.2023.38.e183

[56]	 Huang L., Li P., Zhang L., et al. Analgesic comparison between perineural and intravenous dexamethasone for shoulder arthroscopy: a meta-analysis 
of randomized controlled trials. Journal of Orthopaedic Surgery and Research. 2022; 17(1). DOI: 10.1186/s13018-022-02952-6

[57]	 Williams B.A., Schott N.J., Mangione M.P., Ibinson J.W. Perineural dexamethasone and multimodal perineural analgesia: how much is too much? 
Anesthesia & Analgesia. 2014; 118(5): 912–4. DOI: 10.1213/ane.0000000000000203


