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Key messages

Recommendations
 ► Systemic analgesia should include paracetamol 
and a non‐ steroidal anti‐ inflammatory drug 
or cyclo‐ oxygenase‐2 selective inhibitor 
administered preoperatively or intraoperatively 
and continued postoperatively.

 ► Systemic steroids are recommended for their 
ability to provide postoperative analgesia.

 ► Ankle block is recommended as the first‐ option 
regional analgesic technique; wound infiltration 
with local anesthetic constitutes a reasonable 
alternative.

 ► Opioids should be reserved as rescue analgesics 
in the postoperative period.

Why was this guideline developed?
 ► Hallux valgus repair is associated with 
moderate‐ to‐ severe postoperative pain which 
may influence recovery.

 ► The aim of this guideline is to provide 
clinicians with robust evidence for optimal pain 
management after hallux valgus repair.

What other guidelines are available on this 
topic?

 ► There are no previously published formal 
guidelines specifically for pain management 
after hallux valgus repair, although there is 
one systematic review assessing analgesic 
interventions after foot and ankle surgery.

AbsTRACT
Hallux valgus repair is associated with moderate- to- 
severe postoperative pain. The aim of this systematic 
review was to assess the available literature and develop 
recommendations for optimal pain management 
after hallux valgus repair. A systematic review using 
PROcedure SPECific Postoperative Pain ManagemenT 
(PROSPECT) methodology was undertaken. Randomized 
controlled trials (RCTs) published in the English language 
from inception of database to December 2019 assessing 
postoperative pain using analgesic, anesthetic, and 
surgical interventions were identified from MEDLINE, 
EMBASE, and Cochrane Database, among others. Of the 
836 RCTs identified, 55 RCTs and 1 systematic review 
met our inclusion criteria. Interventions that improved 
postoperative pain relief included paracetamol and non- 
steroidal anti- inflammatory drugs or cyclo- oxygenase-2 
selective inhibitors, systemic steroids, ankle block, 
and local anesthetic wound infiltration. Insufficient 
evidence was found for the use of gabapentinoids or 
wound infiltration with extended release bupivacaine 
or dexamethasone. Conflicting evidence was found for 
percutaneous chevron osteotomy. No evidence was 
found for homeopathic preparation, continuous local 
anesthetic wound infusion, clonidine and fentanyl as 
sciatic perineural adjuncts, bioabsorbable magnesium 
screws, and plaster slippers. No studies of sciatic 
nerve block met the inclusion criteria for PROSPECT 
methodology due to a wider scope of included 
surgical procedures or the lack of a control (no block) 
group. The analgesic regimen for hallux valgus repair 
should include, in the absence of contraindication, 
paracetamol and a non- steroidal anti- inflammatory drug 
or cyclo- oxygenase-2 selective inhibitor administered 
preoperatively or intraoperatively and continued 
postoperatively, along with systemic steroids, and 
postoperative opioids for rescue analgesia.

InTRoduCTIon
Hallux valgus is a common forefoot deformity 
characterized by a medial prominence of the first 
metatarsus head and a valgus deviation of the first 
toe, with a prevalence of up to 33% in the general 
population.1 Hallux valgus repair is a frequent 
orthopedic surgery performed in industrialized 
countries, with estimates of more than 200 000 
people operated in the USA every year.1 Pain 
after hallux valgus repair has been reported to be 

moderate to severe, with a median pain score of 5.1 
out of 10.2 A systematic review previously assessed 
the evidence for analgesic interventions following 
ankle and foot surgery for inpatients and outpa-
tients, but was not specific to hallux valgus repair.3 
As there is a substantial body of literature limited 
specifically to hallux valgus repair comparing many 
preoperative, intraoperative, and postoperative 
interventions to provide postoperative analgesia, a 
systematic review with an evidence- based approach 
is necessary to standardize interventions to reduce 
pain and improve patient comfort after hallux 
valgus repair specifically.

The PROSPECT (PROcedure SPECific Post-
operative Pain ManagemenT) Working Group 
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How does this guideline differ from other guidelines?
 ► There are no previous guidelines; nevertheless, the PROSPECT 
(PROcedure SPECific Postoperative Pain ManagemenT) 
approach to developing guidelines is unique such that the 
available evidence is critically assessed for current clinical 
relevance, and the use of simple, non‐ opioid analgesics such 
as paracetamol and non‐ steroidal anti‐ inflammatory drugs 
or cyclo‐ oxygenase‐2 selective inhibitor as basic analgesics is 
considered.

 ► This approach reports true clinical effectiveness by balancing 
the invasiveness of the analgesic interventions and the 
degree of pain after surgery, as well as balancing efficacy 
and adverse effects.

is a collaboration of anesthesiologists and surgeons working 
to formulate procedure- specific recommendations for pain 
management after common surgical procedures. The recom-
mendations are based on procedure- specific literature review 
of randomized controlled trials (RCTs) and systematic reviews. 
A special feature of PROSPECT recommendations is that the 
methodology considers clinical practice, efficacy and adverse 
effects of analgesic techniques.4

The objective of this review was to systematically assess the 
available literature on pain management after hallux valgus 
repair. Postoperative pain outcomes (pain scores and analgesic 
requirements) were the primary outcomes. Other recovery 
outcomes, including adverse effects, were also evaluated, and 
the limitations of the data were reviewed. The ultimate aim was 
to develop recommendations for pain management after hallux 
valgus repair surgery.

MeTHods
We adhered to previously described PROSPECT methodology 
in the conduct of this project.4 For this study, we specifically 
searched the following databases until December 14, 2019 
for any RCTs: the US National Library of Medicine database 
(MEDLINE), the Excerpta Medica database (EMBASE), the 
Cochrane Database of Systematic Reviews, the Cochrane 
Central Register of Controlled Clinical Trials, Cumulative Index 
of Nursing and Allied Health Literature, PubMed, and Web of 
Science. The following were the search terms: hallux valgus 
repair OR hallux valgus OR hallux abductus OR hallux abduc-
tovalgus OR hallux valgus OR bunionectomy OR bunion OR 
metatarsophalangeal joint surgery, AND pain OR analgesi* OR 
anaesthe* OR vas OR visual analog* OR vrs OR epidural OR 
neuraxial OR intrathecal OR spinal OR caudal OR peripheral 
nerve OR peripheral block OR regional nerve OR infiltration 
OR instillation OR NSAID OR COX-2 OR paracetamol OR 
acetaminophen OR gabapentin OR pregabalin OR clonidine OR 
opioid OR ketamine OR corticosteroid OR dexamethasone OR 
patient controlled analgesia OR PCA. We completed this process 
by hand searching the reference lists of the included articles to 
identify any additional trials.

We excluded any article describing a phase II study for a drug 
that was unlicensed at the time of this review, and any study that 
compared different agents, dosages, concentrations, or analgesic 
techniques with no control group.

Quality assessment, data extraction, and data analysis adhered 
to the PROSPECT methodology.4 Pain intensity scores were 
used as the primary outcome measure. We defined a change of 

more than 10 mm on the visual analog scale or numerical rating 
score as clinically relevant.5 The effectiveness of each interven-
tion for each outcome was evaluated by assessing the differences 
reported between treatment arms in each study. A meta- analysis 
was not performed due to heterogeneity in study design and 
result reporting, restricting pooled analysis. We also exam-
ined whether patients received basic analgesics, defined as the 
prescription of any non- opioid analgesics such as paracetamol 
and non- steroidal anti- inflammatory drugs or cyclo- oxygenase-2 
selective inhibitor.

Recommendations were made according to PROSPECT meth-
odology.4 In brief, this involved a grading of A–D according to 
the overall level of evidence, as determined by the quality of 
studies included, consistency of evidence, and study design. 
The proposed recommendations were sent to the PROSPECT 
Working Group for review and comments and a modified Delphi 
approach was used as previously described. Once a consensus 
was achieved, the lead authors drafted the final document, which 
was ultimately approved by the Working Group.

ResulTs
Among the 835 articles retrieved from the literature search and 1 
article from bibliography screenings, 55 RCTs6–60 and 1 system-
atic review61 were finally included (figure 1). The methodolog-
ical quality assessments of the 55 RCT studies included for final 
qualitative analysis are summarized in online supplementary 
table S1. The characteristics of the included studies are shown 
in online supplementary tables S2 and S3. Online supplementary 
table S4 lists the articles excluded and the reasons for exclusion.

Paracetamol, non-steroidal anti-inflammatory drugs, and 
cyclo-oxygenase-2 selective inhibitors
One large study (n=323) administered intravenous propacet-
amol 2 g or oral paracetamol 1 g in the postanesthesia care unit 
and reported that both reduced pain scores within 6 postoper-
ative hours when compared with placebo, without mentioning 
whether basic analgesics (ie, in this case non- steroidal anti- 
inflammatory drugs) were prescribed or not; propacetamol was 
superior to paracetamol within 4 postoperative hours.31

A total of 12 studies examined the analgesic efficacy of non- 
steroidal anti- inflammatory drugs or cyclo- oxygenase-2 selective 
inhibitors.7–9 18 19 22 23 26 29 43 57 59 Three trials administered cele-
coxib 400 mg daily and showed a reduction in pain scores on 
postoperative day (POD) 07 or within the first 48 postopera-
tive hours26 and a reduction in opioid consumption on POD1 
and POD29 or only on POD226 after including 187,7 212,9 
and 212 patients.26 After prescribing diclofenac 100 mg for 
48 hours, pain scores and opioid consumption were consistently 
reduced during the study period in four large trials (n=20018; 
n=38919; n=20143; n=37659), while another one including 187 
patients reported no difference for both outcomes.22 Two trials 
investigated intravenous parecoxib 20 mg or 40 mg daily with 
the first dose administered 45 min preoperatively (n=50)23 or 
8 hours postoperatively (n=376)8 and demonstrated a reduction 
in pain scores within 24 postoperative hours8 23 and a reduc-
tion in opioid consumption on POD1 and POD28 without an 
apparent dose–response effect. One trial (n=59) showed a 
reduction in pain scores with meloxicam 30 mg or 60 mg during 
the first 48 postoperative hours without having any impact on 
opioid consumption and without an apparent dose–response 
effect.29 Finally, one trial (n=89) assessing pregabalin 300 mg 
or naproxen 550 mg versus placebo showed a reduction in pain 
scores on POD1 in the pregabalin group, on POD1 and POD2 in 
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Figure 1 PRISMA flow diagram of studies. FDA, Food and Drug Administration; PRISMA, Preferred Reporting Items for Systematic Reviews and 
Meta‐ Analyses; RCT, randomized controlled trial.

the naproxen group, and a reduction in opioid consumption on 
POD1 and POD2 in both active groups.57 Among these studies, 
two did not prescribe basic analgesics (ie, in this case, parac-
etamol).23 29

One trial of 276 patients showed that the combination of 
ibuprofen and paracetamol reduced pain scores and opioid 
consumption during the first 48 postoperative hours when 
compared with placebo, ibuprofen, or paracetamol.20

steroids
Two trials compared the administration of steroids with 
placebo.6 40 In one study (n=78), the intervention group received 
intramuscular betamethasone 12 mg 30 min before the surgery,6 
and in the other (n=60) oral dexamethasone 9 mg 60 min before 
and 24 hours after the surgery.40 Pain scores in the intervention 
groups were reduced on POD0 in both studies.6 40 One of these 
studies reported reduced pain scores on POD1 and cumulative 
opioid consumption during the first 3 postoperative days.40 Of 
note, paracetamol was administered in these studies.

systemic opioids
Eleven studies assessed the analgesic efficacy of opioids when 
administered postoperatively.14 16 17 38 47 49–51 53–55 During the 

course of the study period, pain scores were consistently reduced 
with intravenous morphine 4 mg,53 54 intravenous morphine 
7.5 mg,51 oral morphine 15 mg,51 oral morphine 30 mg,55 oral 
morphine 60 mg,47 oxycodone 10 mg,16 50 oxycodone 15 mg,16 
tapentadol 50 mg,14 16 17 38 50 tapentadol 75 mg,14 16 17 55 tapen-
tadol 100 mg,17 50 or with tablets of paracetamol 325 mg/
hydrocodone 7.5 mg.49 Three out of these 11 studies did not 
prescribe basic analgesics.14 51 53

Regional analgesic techniques
Two studies examined the analgesic efficacy of an ankle block 
in addition to general anesthesia.35 52 After including 65 
patients, Kir and Kir35 concluded that patients with an ankle 
block had reduced pain scores on POD1 and up to 12 postop-
erative months, when compared with a control group. Su and 
colleagues52 randomly allocated 90 patients into three groups 
and showed that reported pain scores at 6 postoperative hours 
and opioid consumption at 6 and 12 postoperative hours were 
reduced in the ankle block group when compared with wound 
infiltration of local anesthetics or a control group. In the same 
study, patients in the wound infiltration group consumed less 
opioids at 24 postoperative hours when compared with the 
control group.52
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box 1 overall recommendations for pain management in 
patients undergoing hallux valgus repair.

Preoperative and intraoperative.
 ► Paracetamol (grade D).
 ► Cyclo‐ oxygenase‐2 selective inhibitor or non‐ steroidal anti‐ 
inflammatory drugs (grade A).

 ► Systemic steroids (grade A).
 ► Ankle block (grade A) or wound infiltration with single 
administration of local anesthetics (grade A). Ankle block 
recommended as a first choice and wound infiltration as an 
alternative (grade D).

Postoperative.
 ► Paracetamol (grade A).
 ► Cyclo‐ oxygenase‐2 selective inhibitor or non‐ steroidal anti‐ 
inflammatory drugs (grade A).

 ► Opioid for rescue (grade D).

Noteworthy, the literature on sciatic nerve block did not meet the 
inclusion requirements for PROSPECT methodology. PROSPECT, 
PROcedure SPECific Postoperative Pain ManagemenT.

No studies of sciatic block met the inclusion criteria for PROS-
PECT methodology due to a wider scope of included surgical 
procedures or the lack of a control (no block) group (see the 
Discussion section).

Regarding perineural adjuncts, the combination of clonidine 
(n=30)13 or fentanyl (n=30)39 with ropivacaine 0.75% for a 
combined sciatic and femoral nerve block did not reduce pain 
scores13 39 or opioid consumption13 in the postoperative period. 
The mean time to first analgesic request was, however, increased 
from 13.7 to 16.8 hours with clonidine (p=0.04).13

All these studies included basic analgesics.13 35 39 52

Wound infiltration
Six studies compared a wound infiltration technique with a 
control group,12 15 28 30 34 56 where all studies included basic anal-
gesics, except one.15 In five studies, the authors compared wound 
infiltration with normal saline with bupivacaine (two studies: 
n=3430 and n=25156), with a mixture of ropivacaine with 
morphine, ketorolac, and epinephrine (n=60),34 with extended 
release (liposomal) bupivacaine (n=193),28 or with dexameth-
asone alone (n=51).15 In all five studies the active medication 
group showed a reduction of pain scores in the first 24 post-
operative hours,15 28 30 34 56 and up to POD230 or even POD7.15 
Finally, Braito et al12 did not show any significant difference in 
42 patients when running a continuous infusion of ropivacaine 
0.2% at a rate of 2 mL/hour for 24 hours through a wound cath-
eter, without initial bolus.

surgical technique
Fourteen studies investigated different surgical techniques, such 
as scarf osteotomy, chevron osteotomy, Hohmann procedure, or 
Lapidus procedure.10 11 21 24 25 27 32 33 36 37 44–46 58 None was asso-
ciated with a reduction in pain scores, except one (n=50) that 
showed a reduction on POD1 to postoperative week 6, without 
difference at 6 postoperative months, in favor of percutaneous 
chevron/Akin osteotomy when compared with an open scarf/
Akin osteotomy.37 In contrast, Kaufmann et al33 (n=47) inves-
tigated a percutaneous approach versus an open chevron oste-
otomy, but did not find any difference. Of note, 2 out of these 
14 trials (n=96 and n=55) specifically compared a scarf versus a 
chevron osteotomy and did not find any difference in postoper-
ative pain scores.21 32

A systematic review of hallux valgus surgery including 25 
studies concluded that the clinical impact of the different surgical 
procedures on the clinical outcomes, such as gait measurement, 
quality of life, and patient satisfaction, was negligible.61 They 
also specified that surgery is more effective than conservative 
treatment or no treatment in reducing pain in the first year 
following surgery.61

Two trials (n=26 in both) compared the type of material used 
for the screws (bioabsorbable magnesium vs standard titanium) 
and did not find any difference in pain scores.42 60

None of the aforementioned RCTs reported whether basic 
analgesics were prescribed or not.

other modalities
Meek and Anderson41 compared a plaster slipper versus crepe 
bandage (n=27) for management of postoperative immobili-
zation but did not find any significant difference in analgesic 
outcomes; use of basic analgesics was not described.

One study (n=79) examined the analgesic effect of a homeo-
pathic preparation (Traumeel S) administered for 14 consecutive 
days in the postoperative period on top of basic analgesics and 

showed no difference in pain scores for the study period, except 
on the day of surgery.48

dIsCussIon
Following the PROSPECT approach and based on available 
evidence, recommendations for analgesia following hallux valgus 
repair include paracetamol and non- steroidal anti- inflammatory 
drugs or cyclo- oxygenase-2 selective inhibitors, started preop-
eratively or intraoperatively and continued in the postoperative 
period, along with systemic steroids administered preoperatively 
or just before surgery, but only in the absence of contraindica-
tions (box 1). An ankle block should be the preferred analgesic 
technique, while wound infiltration with local anesthetic consti-
tutes a reasonable alternative (box 1). Of note, continuous local 
anesthetic wound infusion without a preliminary bolus does 
not provide postoperative analgesia and is therefore not recom-
mended. With concerns of opioid- related adverse effects such 
as postoperative nausea and vomiting62 and the contribution to 
the current opioid crisis,63 opioids should only be considered as 
rescue analgesics, if the above recommended approaches are not 
adequate (box 1).

Although there is limited procedure- specific evidence for 
paracetamol, as only one trial investigated the analgesic efficacy 
of this medication for hallux valgus specifically, the methodology 
was robust, with more than 300 patients included.31 Also, the 
PROSPECT methodology considers paracetamol as basic anal-
gesic because it is well tolerated without significant side effects 
and has a favorable risk- benefit profile.4

Regarding systemic steroids, although the studies used intra-
muscular betamethasone and oral dexamethasone, the effects of 
these drugs are systemic. We recommend intravenous dexameth-
asone because it is recommended for postoperative nausea and 
vomiting prophylaxis.64 Moreover, intravenous dexamethasone 
enhances the impact of a regional analgesic technique such as 
ankle block or anesthetic infiltration.65

To date, only two trials have investigated the benefit of an 
ankle block for this surgery specifically, but they both showed an 
important effect size.35 52 Additionally, two trials published more 
than 15 years ago concluded that an anatomical landmark ankle 
block combined with general anesthesia reduced pain scores66 
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Table 1 Analgesic interventions that are not recommended for pain 
management in patients undergoing hallux valgus repair

Intervention Reason for not recommending

Preoperative

  Pregabalin. Limited procedure‐ specific evidence.

  Clonidine as perineural adjunct for a combined 
femoral and sciatic nerve block.

Lack of procedure‐ specific evidence.

  Fentanyl as perineural adjunct for a combined 
femoral and sciatic nerve block.

Lack of procedure‐ specific evidence.

Intraoperative

  Wound infiltration with extended release 
bupivacaine.

Limited procedure‐ specific evidence.

  Wound infiltration with dexamethasone. Limited procedure‐ specific evidence.

  Continuous wound infiltration with local 
anesthetics.

Lack of procedure‐ specific evidence.

Postoperative

  Plaster slipper vs crepe bandage. Lack of procedure‐ specific evidence.

  Homeopathic Traumeel. Lack of procedure‐ specific evidence.

Surgical technique

  Percutaneous chevron osteotomy. Conflicting procedure‐ specific 
evidence.

  Bioabsorbable magnesium screws. Lack of procedure‐ specific evidence.

or increased the time to first pain after forefoot surgery,67 when 
compared with general anesthesia alone. Despite the publication 
of a single trial showing the superiority of the ankle block over 
wound infiltration of local anesthetics,52 ankle block should be 
favored as it may allow the surgery to be performed without addi-
tional general or spinal anesthesia.68 Moreover, it also reduces the 
anesthesia- related time in the operating theater, especially if the 
regional procedure is performed prior to operating room entry.68

Hallux valgus repair can also be performed under a combined 
saphenous and popliteal sciatic nerve blocks, but no trial specifi-
cally investigated this approach with a control group. Noteworthy, 
one trial compared a sciatic nerve block with another regional 
technique, a mid- foot block, both combined with sedation; the 
authors concluded that both techniques provided similar post-
operative analgesia after hallux valgus repair, although ambula-
tion was delayed in the sciatic nerve block group.69 McLeod and 
colleagues70 compared sciatic nerve block with wound infiltration 
and also found similar postoperative analgesia in both groups when 
patients had foot surgery under general anesthesia. Finally, a trial 
published more than 25 years ago showed that sciatic nerve block 
and ankle block performed with anatomical landmarks after fore-
foot surgery under general anesthesia resulted in comparable post-
operative pain control.71 Of note, these last two studies showed 
significantly longer analgesia with sciatic nerve block compared 
with wound infiltration70 or ankle block71 with the same solu-
tion (0.5% bupivacaine). Notwithstanding, additional research is 
needed to properly compare a sciatic nerve block with an ankle 
block under ultrasound guidance in a contemporary practice. 
Many trials compared different injection techniques or different 
concentrations of local anesthetic for sciatic nerve block. But 
according to our methodology, we do not elaborate recommenda-
tions on these items because no comparison is performed against 
a control group. That said, combining fentanyl or clonidine with 
local anesthetics for a combined femoral and sciatic nerve block 
does not reduce pain scores or opioid consumption but prolongs 
time to first analgesic request in the postoperative period. When 
considering a sciatic nerve block for an outpatient procedure, the 
patient’s recovery plan and weightbearing status should be consid-
ered. For patients whose surgeons do not restrict weightbearing 
postoperatively, an ankle block avoids foot drop from sciatic nerve 
block, which may improve safety at home.

Insufficient evidence was found for the use of gabapentinoids, or 
for wound infiltration with extended release bupivacaine or dexa-
methasone, as the analgesic benefits were only demonstrated by a 
single trial each (table 1). Consequently, future studies are required 
to confirm the preliminary results of these interventions. Addi-
tionally, studies exploring the potential reduction in pain scores 
beyond the first 24 postoperative hours with extended release 
bupivacaine for ankle block, along with the optimal technique of 
injection, would be valuable, although not approved for this indi-
cation by the Food and Drug Administration.

Finally, interventions that are not recommended were percuta-
neous chevron osteotomy due to conflicting evidence, and homeo-
pathic preparation (Traumeel), bioabsorbable magnesium screws, 
and plaster slipper for immobilization due to lack of evidence 
(table 1).

The limitations in this review are related to those of the 
included studies. There was considerable heterogeneity 
between studies with regard to dosing regimens and route of 
administration, as well as timing of pain assessments. The small 
size of many studies has the potential for estimation effect and 
does not provide safety profile of the analgesic interventions. 
In a majority of the studies the analgesic intervention was not 
evaluated against an optimized multimodal analgesic regimen. 

Indeed, in many of the trials, the patients did not receive basic 
analgesics inclusive of paracetamol or non- steroidal anti- 
inflammatory drugs. Moreover, pain scores were reported in 
many trials with unusual metrics, such as summed pain inten-
sity differences through 24 hours; time- weighted sum of total 
pain relief through 24 hours; time- adjusted sum of pain inten-
sity differences over 48 hours; or total pain relief over 8 hours. 
Finally, the recommendation on ankle block is based on just 
two studies and blocks were combined with general anesthesia.

ConClusIons
In summary, this review has identified that analgesic regimen 
for hallux valgus repair should include, in the absence of 
contraindications, paracetamol and a non- steroidal anti- 
inflammatory drug or cyclo- oxygenase-2 selective inhibitor 
administered preoperatively or intraoperatively and continued 
postoperatively, along with systemic steroids, and postoper-
ative opioids for rescue analgesia. As a regional technique, 
ankle block should be preferred, while wound infiltration with 
local anesthetic constitutes a reasonable alternative. There is 
insufficient evidence to recommend gabapentinoids or wound 
infiltration with extended release bupivacaine after hallux 
valgus repair.
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