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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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Pegpepam

AKTYAJIbHOCTb: PukowetHas 60b (PB), passvsatowanca
noc/e OKOHYaHWA AeACTBUA perroHapHon 610Kajbl, ABAAET-
€A HexxenaTe/IbHbIM 3P EKTOM, NOBLILAIOLLMM NOTPEOHOCTD
NauMeHTOB B aHa/MbreTVKax U CHUXaKLWWUM UX YA0BNETBO-
PEHHOCTb Ka4eCTBOM Noc/ieonepaLnoHHoro obes36onBaHums.
PukowweTtHas 6onb Bnepsble onncaHa B 2007 r. 1 ocTaeTcs
NN0X0 M3yyeHHbIM ¢peHoMeHoM. LIEJIb UCCNIEAOBAHUA:
O606LieHne 1N aHann3 UMeloWMXCA B MTepaType AaHHbIX
O YacToTe BO3HMKHOBEHMA, MexaHu3Max, paKkTopax pUcKa
n Mepax npodunakTukm Pb y naumeHTOB, onepupoBaHHbIX
C UCNONb30BaHWEM pernoHapHow aHectesnn. MATEPUAJbI
M METO/bI: B 0630p BK/IOYEHBI UCTOYHUKM, UHAEKCUMPO-
BaHHble B 6a3ax gaHHbix PubMed, Google Scholar u elibrary
(819 POCCUIACKMX aBTOPOB), KOTOPbIE OTBEYA/IN LIEN UCCIe-
Aosanuna. PE3YJIbTATDI: MNpoBeseHHbI aHanns amTepaTypsl
MO3BO/IU/ YCTAHOBUTb CPEAHIOI0 YacToTy passuTma PB (40-
50 %), BbIABUTL GAKTOPbl PUCKA, K KOTOPbIM OTHOCATCS MO-
JI0/10M BO3PACT, EHCKMI Mo, Haindme 601eBOro CMHApoMa
A0 onepauun, ornpejeneHHble TUMbl XUPYPrUYeCcKUX Bme-
WaTeNbCTB, @ TaKXKe OonpeAe/iTb OCHOBHbIE HanpaBaeHUuA
ee npodunakTukn. BbIBOAbI: PukoweTHas 6onb aABnseTcs
Cepbe3Hol KAMHWYeCKol NpobaeMol, OKasblBatolein Hera-
TUBHOE B/MAHME Ha Te4YeHMe paHHero nocaeonepauroHHo-
ro nepuoga. OCHOBHbIM BeKTOpoM 6opbbbl ¢ PE ABnseTcs
ee npodunakTuka, Hanbosee nepcneKTUBHLIM HanpaB/ieHu-
€M KOTOpOW MpeACTaBAfAeTCA WCMO/b30BaHME aJblOBaHTOB
MEeCTHbIX aHeCTeTMKOB, B H4aCTHOCTM JeKcaMeTasoHa, 1 Ha-
3HaYeHne aHabreTUKOB CUCTEMHOTO AeiCTBUA.

K/FOYEBBIE C/IOBA: nocneonepauuoHHas 60nb,
pernoHapHas aHecTesus, 610kaga nepudpepryecKkmx
HepBOB, rMnepasibresns, MyibTUMoganbHan
aHanbresus, JeKcamMmeTasoH
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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
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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
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Fig. 1. Literature search algorithm block-diagram

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-
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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:

s Occurs within the first 12-24 hours after resolution of
PNB (single injection or continuous local anesthetic in-
fusion) [10, 11].

= Most commonly develops during nighttime [6].

= Isintense in nature (mean intensity > 7 on 10-cm scales)
[1, 10, 11].

= Most often described by patients as burning and, in some
cases, as dull aching pain [11, 25].

= May occur at rest or be provoked by certain factors [11].

s The mean duration ranges from 2 to 6 hours [25, 26].

= 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:
= 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
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anesthesia has dissipated

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

Williams B. [23]

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

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

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

within 24 hours after PNB performance

Barry G. et al. [10] 2021 Transition from well-controlled pain (Numeric Rating Scale (NRS) = 3) during block to severe pain (NRS > 7)

Note: PNB — peripheral nerve blocks.

lowest NRS pain score recorded in the PACU (Lowest
PACU NRS) [10]. Accordingly, the calculation formula was
modified as follows:

= 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
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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].
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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 %
s 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 pg 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 pg, 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].
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