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Summary Background: Peripheral nerve blocks (PNBs) are recommended by several multi
modal pain regimens, but the evidence supporting their use in lower extremity surgery is 
limited. This study aimed to evaluate the association between PNBs and opioid use for free flap 
reconstruction involving the lower extremity.
Methods: We conducted a systematic review on the use of PNBs in lower extremity surgery, 
followed by a blind, dual extraction of the study outcomes. Variables of interest included 
opioid use (intravenous [IV] morphine milligram equivalents [MMEs]), patient-reported pain, 
length of surgery (hours), and length of stay (days). We then performed meta-analyses using 
random effects models for mean difference (MD).
Results: We included 11 studies comprising 417 patients for analysis. PNBs were significantly 
associated with reduced 24-hour (MD=−15.4 IV MMEs, p < 0.05) but not total postoperative 
opioid use (MD=−80.3 IV MMEs, p > 0.05). Patients who received PNBs reported significantly 
less pain at 24 h (standardized MD=−0.72 IV MMEs, p < 0.05) but not 48 h (standardized 
MD=−0.21, p > 0.05). Length of stay was 0.6 days shorter for patients who received PNBs 
(p < 0.05), but length of surgery was not significantly different (MD=0.06 h, p > 0.05). When 
considering the data from only randomized controlled trials, total opioid use was significantly 
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reduced for patients who received PNBs (MD=−19.62 IV MMEs, p < 0,05), but there was no 
difference in the length of stay (MD=−0.28 days, p > 0.05).
Conclusion: Peripheral nerve blocks may offer statistically significant reductions in post
operative opioid use, particularly within the first 24-hours postoperatively, but the clinical 
significance of this reduction is relatively minor (approximately 4 to 6 oxycodone 5-mg 
equivalents).
© 2025 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by 
Elsevier Ltd. All rights are reserved, including those for text and data mining, AI training, and 
similar technologies. 
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Recovery from lower extremity surgery can be painful and 
disabling for patients.1–3 The lower extremity may be re
constructed secondary to trauma or chronic illness, or it 
may serve as a donor site for the reconstruction of other 
structures. As the lower extremity is vital for several ac
tivities of daily living, surgical morbidity can greatly impact 
recovery.4,5 Inadequate analgesia can hinder rehabilitation, 
delay return to ambulation, and prolong hospitalization.6,7

In contrast, early return to activity is associated with better 
patient outcomes, emphasizing the importance of effective 
pain control on patient recovery.7,8

Peripheral nerve blocks (PNBs) have become a key com
ponent of multimodal pain management in early recovery 
after surgery (ERAS) protocols.9,10 ERAS protocols are 
structured care pathways designed to enhance surgical re
covery by reducing complications and hospital stays. They 
combine techniques such as PNBs with other strategies, 
including optimized nutrition and early mobilization, to 
minimize postoperative pain, reduce narcotic consumption, 
and accelerate recovery. Although ERAS protocols increas
ingly recommend using PNBs,10 evidence supporting PNB use 
in lower extremity procedures remains mixed.11–15 For 

example, some studies suggest that PNBs reduce inpatient 
opioid use while others have shown comparable or even 
greater opioid requirements despite PNB use.11–15

This study aimed to evaluate the association between 
PNBs and opioid use for reconstructive procedures involving 
the lower extremity. Specifically, we focused on the role of 
peripheral nerve blocks in surgeries where the lower ex
tremity serves as either a flap donor or recipient site. The 
primary outcome was opioid use, and secondary outcomes 
included patient-reported pain, length of stay (LOS), and 
surgical duration. We hypothesized that PNBs would not be 
significantly associated with reduced total opioid use.

Methods

Systematic review

We conducted a systematic review of the PubMed, Embase, 
and Web of Science databases on May 4, 2024 and August 4, 
2024 to identify articles on PNBs in flap reconstruction in
volving the lower extremity. The search strategy for this 
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review is included in Supplementary Material 1. Briefly, we 
used medical subject headings in combination with key
words in titles, abstracts, and full texts to identify relevant 
articles. We included clinical trials, cohort studies, and case 
series with 30 or more adult patients undergoing re
construction with a flap. Eligible flaps may have been har
vested from the lower extremity (e.g., fibula free flap for 
head and neck reconstruction) or used to reconstruct the 
lower extremity (e.g., latissimus dorsi flap for lower ex
tremity reconstruction). Eligibility criteria required that 
experimental groups of patients received PNBs in addition 
to treatment as usual (TAU) and control groups received 
only TAU or a suitable control treatment, such as a placebo 
anesthetic agent (e.g., saline). We broadly defined PNBs as 
the targeted delivery of an anesthetic agent into a specific 
anatomic space to achieve locoregional analgesia. This in
cluded studies in which anesthetic agents were con
tinuously infused into a flap donor site. We excluded studies 
on non-human subjects, patients < 18 years, non-autologous 
reconstructions, or procedures using only local, spinal, or 
epidural anesthesia. We also excluded reviews, case re
ports, case series with < 30 participants, abstracts, con
ference proceedings, and editorials. We did not register the 
review protocol ahead of the literature search.

Two blinded reviewers (MJH and KJZ) conducted a dual 
screen of titles and abstracts and included those meeting all 
the selection criteria. We resolved conflicts between re
viewers through discussion. Four blinded reviewers (MJH, 
KJZ, SA, and AJC) then performed a dual screening of full- 
text articles and included those meeting all selection cri
teria. At this stage, a third reviewer (either MJH, KJZ, or SA), 
who had not participated in the initial screening of the ar
ticle, resolved the conflicts. All deduplication and screening 
tasks were performed using the Covidence systematic review 
software (Veritas Health Innovation, Melbourne, Australia).

Data extraction

Two blinded reviewers (SA and IAS) conducted a dual ex
traction of the study data, including operative factors (e.g., 
flap type and indication), anesthetic factors (e.g., nerve 
block, anesthetic agent, and ultrasound guidance), and study 
outcomes. We collected data for the primary outcome—total 
opioid use—and opioid use at each 24-hour interval until 
postoperative day (POD) 5 (i.e., 120 h) using intravenous (IV) 
morphine milligram equivalents (MMEs). For studies not re
porting MMEs, we converted the reported units (e.g., mg and 
oral morphine equivalents) to IV MMEs using the standard 
conversion factors published by Nielsen et al. and included in 
the Centers for Disease Control and Prevention’s 2022 Clinical 
Practice Guideline for Prescribing Opioids for Pain.16,17 We 
also gathered data on the secondary outcomes of patient- 
reported pain using visual analog scales or numeric rating 
scales (NRSs), LOS (in days), and length of operation (in 
hours). We resolved conflicts through discussion and reex
amination of each article by one reviewer (MJH).

Risk of bias assessment

Two blinded reviewers (LZ and AJD) conducted a risk of bias 
assessment using 1 of 2 instruments, depending on the study 

design. Reviewers used the Risk of Bias in Non-randomized 
Studies of Interventions (ROBINS-I) tool to evaluate bias in 
cohort and case-control studies and Revised Cochrane Risk 
of Bias Tool for Randomized Trials (RoB 2) for randomized 
controlled trials (RCTs).18,19 A third reviewer (MJH) resolved 
conflicts as needed.

Meta-analysis

To ensure that the meta-analysis reflected only the findings 
from patients with reconstruction involving the lower ex
tremity, we included only data on lower extremity flaps. We 
excluded data from studies with pooled flap data (i.e., 
combined outcomes from lower extremity and non-lower 
extremity flaps) unless the data on lower extremity flaps 
could be isolated for analysis. If the data could not be iso
lated from published materials, we contacted the corre
sponding author of the study to obtain these data. We also 
contacted corresponding authors for studies with missing 
data (e.g., means and standard deviations) on the primary 
or secondary outcomes. We sent follow-up emails once 
weekly for 4 weeks to solicit missing data. Studies for which 
data could not be obtained were included in the systematic 
review but not the meta-analysis.

We used random effects models for mean difference (MD) 
to assess changes in opioid use, LOS, and length of operation 
and models for standardized mean difference (SMD) to assess 
changes in patient-reported pain. We only conducted meta- 
analyses for the outcomes with data from 3 or more studies. 
When sufficient data were available, we performed stratified 
analyses by flap type (e.g., fibula free flap). We also per
formed sensitivity analyses using only the data from RCTs. 
Results from random effects models were presented using 
forest plots with 95% confidence intervals (CIs) and predica
tion intervals. We assessed heterogeneity using Cochran’s Q 
statistic, also reporting the I2 value and p-value. We used 
descriptive statistics to evaluate the proportion of patients 
by block type, flap type, anesthetic agent (e.g., ropiva
caine), dose, and infusion rate. All analyses were performed 
using RStudio (Posit Software, Boston, MA) at the significance 
level α=0.05. Results were presented in compliance with the 
2020 preferred reporting items for systematic reviews and 
meta-analyses (PRISMA) statement.20

Results

Systematic review

The systematic review identified 7051 studies for con
sideration. We removed 4182 duplicates and screened 2869 
titles and abstracts. Overall, 77 studies advanced to full-text 
screening, and the final sample contained 11 studies.21–31

There were 5 RCTs21–25 and 6 non-randomized studies of in
terventions (Figure 1).26–31 The studies included 519 total 
patients, with 417 patients having sufficient data for meta- 
analysis. Characteristics of the included studies are outlined 
in Table 1, and a summary of PNB type, method of adminis
tration, and other practical factors are included in Table 2. 
Studies that appeared to meet the inclusion criteria but were 
excluded were those that investigated the implementation 
of an ERAS protocol or multimodal analgesia rather than 
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isolated PNBs,32–34 those in which there was not an appro
priate control group (e.g., control group also received a PNB 
with a different anesthetic agent),35,36 and one study that 
investigated lower extremity grafts instead of flaps.37

Opioid utilization

Total opioid use was significantly reduced in patients who 
received PNBs in 4 of 7 studies (Figure 2a).21,25,26,29 Four of 
6 studies reported significant reductions in opioid use at 
24 h (Figure 2b),21,22,25,29 and 1 of 6 studies reported sig
nificant reductions in opioid use between 24 and 48 h 
(Figure 2c).29 Only 3 studies reported opioid use for 24-hour 
intervals beyond 48 h (Supplementary Material 2).21,29,30

Random effects modeling showed no significant reduc
tion in total opioid use for patients who received PNBs 
compared to those who did not (Figure 2a, MD=−80.3 IV 
MMEs, 95% CI [−162.7 to 2.2], I2=97.4%). However, when 
comparing those who received PNBs to those who did not, 
patients who received PNBs had a significant reduction in 
opioid use at 24 h (Figure 2b, MD=−15.4 IV MMEs, 95% CI 
[−19.3 to −11.6], I2=0%). Peripheral nerve blocks were not 
significantly associated with reduced opioid use after 24 h 
(i.e., between POD 1 and POD 5).

Patient-reported pain

Five studies included patient-reported pain outcomes at 
24 h,22,25,26,29,31 and 3 studies reported patient-reported 
pain outcomes at 48 h, postoperatively.22,25,29 Patients who 
received PNBs reported significantly less pain at 24 h than 
patients who did not (Figure 3a, SMD=−0.72, 95% CI [−1.33 
to −0.11], I2=70.9%). There were no significant differences 
between these groups at 48 h (Figure 3b, SMD=−0.21, 95% 
CI [−0.57 to 0.15], I2=4.8%).

Length of stay

Two of 8 studies reported significant reductions in LOS for 
patients who received PNBs.26,30 Random effects modeling 
showed that LOS was an average 0.6 days shorter for pa
tients who received PNBs compared to those who did not 
(Figure 4a, MD=−0.60 days, 95% CI [−1.04 to 
−0.15], I2=8.2%).

Length of operation

Four studies reported operative duration.22,28,29,31 Only 1 
study included the time required to place the PNB in their 

Figure 1 PRISMA flow diagram depicting the screening and selection of included articles. 
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measurement of operative duration.22 Blocks were placed 
pre or postoperatively in the remaining 3 studies.28,29,31

None found a significant difference in the length of surgery 
between patients who received PNBs and those who did not. 
Random effects modeling also demonstrated no significant 
difference in the length of surgery between the groups 
(Figure 4b, MD=0.06 h, 95% CI [−0.46 to 0.59], I2=17.6%).

Sub-analysis of fibula free flaps

Four studies reported data exclusively on fibula-free flaps 
(FFFs) and were analyzed separately in a sub-ana
lysis.22,25,26,30 The data demonstrated a significant asso
ciation between donor-site PNBs and reduced opioid use 
after 24 h in patients undergoing FFF surgery (Figure 5a, 
MD=−13.6 IV MMEs, 95% CI [−19.4 to −7.7], I2=27.7%). 
However, PNBs were not associated with reductions in 
opioid use between 24 and 48 h (Figure 5b, MD=−1.5 IV 
MMEs, 95% CI [−16.8 to 13.1], I2=72.5%) or overall opioid 
use (Figure 5c, MD=−80.8 IV MMEs, 95% CI [−249.4 to 87.8], 
I2=99.5%). Random effects modeling also showed that LOS 
was not significantly different for FFF patients who received 
PNBs compared to those who did not (Figure 5d, MD=−1.67 
days, 95% CI [−3.99 to 0.65], I2=93.7%). There were in
sufficient data to report any associations between PNBs and 
opioid use between POD 2 and POD 5 for patients under
going FFF surgery (1 study per 24-hour period). There were 
also insufficient data to report associations between PNBs 
and operative duration (1 study).

Sensitivity analysis from randomized trials

Random effects modeling of data from RCTs showed sig
nificant reductions in opioid use for patients who received 
PNBs compared to those who did not at 24 h (Supplementary 
Material 3a, MD=−15.8 IV MMEs, 95% CI [−19.9 to −11.8], 
I2=0.0%) but not 48 h (Supplementary Material 3b, MD=−7.5 

Table 2 Compiled characteristics of the included stu
dies (N=11). 

Characteristics n (%)

Block type
Popliteal nerve 5 (45)
Local wound infusion 2 (18)
Sciatic nerve 2 (18)
Common peroneal nerve 1 (9.1)
Femoral nerve 1 (9.1)

Route of administrationa

Bolus+Continuous infusion 6 (55)
Single injection 2 (18)
Single injection or Continuous infusion 2 (18)
Continuous infusion 1 (9.1)

Physician placing block
Anesthesiologist 9 (82)
Surgeon 2 (18)

Ultrasound guidance
Yes 7 (64)
No 4 (36)

Anesthetic
Ropivacaine 7 (64)
Bupivacaine 1 (9.1)
Levobupivacaine 1 (9.1)
Ropivacaine+Levobupivacaine 1 (9.1)
Ropivacaine+Levobupivacaine+Bupivacaine 1 (9.1)

Setting
Preoperative 5 (45)
Intraoperative 2 (18)
Postoperative 2 (18)
Not standardized 2 (18)

a = Bolus refers to a bolus dose of anesthetic that is ad
ministered through the same catheter used for continuous in
fusion. Single injection refers to a one-time infiltration of 
anesthetic without the placement of a catheter for subsequent 
infusion.  

Figure 2 Mean difference in total (Figure 2a), 24-hour (Figure 2b), and 48-hour (Figure 2c) morphine milligram equivalent (MME) 
requirement between patients with and without peripheral nerve blocks (PNBs). Gemmiti, Le, Motamed, Park, and Zhang used PNBs 
for flap donor sites. Martineau used PNBs for flap recipient sites. Ruan used PNBs for flap recipient sites and anterolateral thigh flap 
donor sites, if applicable.
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IV MMEs, 95% CI [−15.7 to 0.73], I2=18.5%). There was, 
however, a significant reduction in total opioid use in pa
tients who received PNBs compared to those who did not 
(Supplementary Material 3c, MD=−19.62 IV MMEs, 95% CI 
[−26.62 to −12.63], I2=0.0%). There was no significant dif
ference in the LOS between PNB and non-PNB groups 
(Supplementary Material 3d, MD=−0.28 days, 95% CI [−0.79 
to 0.24], I2=0.0%).

Risk of bias assessment

Six retrospective cohort studies were assessed using the 
ROBINS-I tool,26–31 and 5 RCTs were assessed using the RoB 2 
tool.21–25 Non-randomized studies generally exhibited an 
overall moderate risk of bias (Figure 6a). The greatest 
contributor to bias among these studies was bias in the 
measurement of outcomes, followed by bias due to con
founding and selection of participants. No studies were 
classified as critical risk, and all studies were eligible for 
meta-analysis. RCTs generally exhibited a low risk of bias; 
however, 2 studies were considered to have a high risk of 
bias given their method of outcome ascertainment (Figure 
6b).21,22 All RCTs were included in the analysis.

Discussion

In this systematic review and meta-analysis of opioid use 
after autologous reconstruction involving the lower ex
tremity, we identified no significant association between 
PNBs and reduced total postoperative opioid use. When 
considering only the data from RCTs, PNBs were associated 
with an average 19.6 IV MME reduction in total opioid use 
(approximately 6 oxycodone 5-mg equivalents) and an 
average 15.8 IV MME reduction in opioid use (approximately 5 
oxycodone 5-mg equivalents) during the first 24-hours post
operatively. Peripheral nerve blocks were not associated 
with significant reductions in daily opioid use after 24-hours, 
nor were they associated with significantly shorter LOS in 
RCTs. However, PNBs were associated with significantly im
proved pain control during POD 1 without a clinically or 
statistically significant increase in the length of surgery.

Opioids may be used safely for the acute management of 
postoperative pain, but prolonged opioid use remains a 
challenge for some patient populations. Among studies in 
the United States, patients with traumatic orthopedic in
juries are more likely to be prescribed one or more opioids 
at the time of their injury.38–41 Pre-injury opioid use is a 
significant predictor of inpatient opioid requirements and 

Figure 3 Standardized mean difference in patient-reported pain on POD 1 (Figure 3a) and POD 2 (Figure 3b) between patients 
with and without peripheral nerve blocks (PNBs). Gemmiti, Motamed, and Zhang used PNBs for flap donor sites. Martineau used PNBs 
for flap recipient sites. Ruan used PNBs for flap recipient sites and ALT flap donor sites, if applicable.
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prolonged use of opioids after discharge.41–43 Any inpatient 
opioid use has been associated with a 2-fold increase in the 
rate of persistent opioid use at 90 days, and patients who 
receive opioids within 12 h of discharge are significantly 
more likely to have persistent opioid use at 90 days com
pared to patients who were opioid-free for at least 24-hours 

before discharge.41 Greater inpatient opioid use has also 
been associated with longer LOS following some orthopedic 
procedures.44 Opioid naïve patients are at increased risk of 
adverse effects from opioids, most likely due to a lower 
tolerance threshold for these medications.41 Constipation, 
sedation, nausea, and vomiting may all be the undesirable 

Figure 4 Mean difference in length of stay (days) (Figure 4a) and operative time (hours)(Figure 4b) between patients with and 
without peripheral nerve blocks (PNBs). Gemmiti, Le, Motamed, Park, and Zhang used PNBs for flap donor sites. Koster and Mar
tineau used PNBs for flap recipient sites. Ruan used PNBs for flap recipient sites and ALT flap donor sites, if applicable.

Figure 5 Mean difference in outcomes of fibula free flap procedures, including 24-hour (Figure 5a), 48-hour (Figure 5b), and total 
(Figure 5c). Morphine milligram equivalent (MME) requirements and length of stay (days) (Figure 5d) between patients with and 
without peripheral nerve blocks.
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side effects of opioid therapy and can complicate inpatient 
care. Given these data and efforts to enhance ERAS for 
patients, some have advocated for the adoption of PNBs in 
an effort to reduce inpatient opioid use.

There is limited evidence regarding PNB use in soft tissue 
reconstruction of the lower extremity. Orthopedic surgery 
literature suggests that PNBs may be valuable for periopera
tive pain control for ligamentous reconstruction,45,46 ar
throplasty,47–49 and fixation of select fractures.12,50 In 
addition, studies have demonstrated that PNBs are generally 
safe and do not significantly impact the odds of flap sur
vival.28,31,51–55 However, there is conflicting evidence re
garding the ability of nerve blocks to improve outcomes45,56,57

or reduce opioid consumption.11,13–15,45,58 There are also re
ports on the adverse effects such as falls and reinjury due to 
persistent numbness after blocks.57–60 Among the studies in
cluded in this review, no anesthesia-related complications 
were reported,21–26,28–31 and there were no significant differ
ences in flap-related complications between those managed 

with and without PNBs.28–31 In studies where reductions in 
opioid use were statistically significant, the clinical sig
nificance of these reductions could be debated. Therefore, 
this study sought to compile the evidence applicable to plastic 
surgeons to better inform the adoption of PNBs in flap re
construction involving the lower extremity.

The lower extremity can serve as both a flap donor and 
recipient site. Common flaps harvested from the lower ex
tremity include the anterolateral thigh flap and FFF. As flap 
donor sites have been associated with greater pain levels than 
flap recipient sites, PNBs are an attractive option to surgeons 
aiming to lessen the acute postoperative donor-site morbidity 
of flap harvest.61–64 The lower extremity most often serves as 
a flap recipient in the setting of trauma, infection, or malig
nancy.65,66 Finally, the lower extremity can simultaneously 
serve as a flap donor and recipient, such as when using gas
trocnemius or soleus flaps for soft tissue reconstruction 
around the knee and middle leg.67 In these cases, an effective 
PNB could theoretically address donor and recipient site pain. 

Figure 6 Risk of bias assessment outcomes for non-randomized studies (Figure 6a) and randomized controlled trials (Figure 6b). 
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To comprehensively sample the available literature, we in
vestigated flap reconstruction involving the lower extremity, 
either as a donor or recipient site.

The most common indication for lower extremity PNBs in 
the studies that we reviewed was FFF reconstruction for 
head and neck cancer. Osteocutaneous FFFs permit the re
construction of either the maxilla or mandible following os
tectomy and are the most popular choice for large segmental 
defects of the jaw.68 FFFs are associated with moderate 
donor-site morbidity and relatively high postoperative donor- 
site pain.69 The sciatic nerve innervates the diaphysis of the 
fibula, while the common peroneal and lateral sural cuta
neous nerves provide sensory innervation to the soft tissues 
of the lateral lower extremity. These nerve distributions may 
be anesthetized by blocking the sciatic nerve within the 
popliteal fossa.70 Our results suggest that this block may 
modestly reduce opioid use in the first 24-hours post
operatively (approximately 4 oxycodone 5-mg equivalents) 
but will likely not reduce total opioid use or LOS.

Regardless of the block performed, indwelling peripheral 
nerve catheters were the most common method of block 
administration in the studies that we reviewed. Most studies 
administered an initial bolus of anesthetic intraoperatively, 
followed by the continuous infusion of anesthetic through 
the catheter at a fixed rate. Advantages of this method in
clude the ability to titrate anesthetic dosing in response to 
patient pain levels, but disadvantages include retention of an 
additional line (i.e., tether point) and possible siphoning of 
anesthetic if a drain is placed in the operative defect. No 
studies used a single injection of a long-acting anesthetic 
(e.g., liposomal bupivacaine) despite the common use of 
these agents for other types of autologous reconstruction 
(e.g., abdominally-based free flap breast reconstruction).71

Our sensitivity analysis suggests that lower extremity 
PNBs may reduce total opioid utilization after the effects of 
confounding are controlled by randomization. RCTs re
ported significant reductions in total opioid consumption 
and opioid consumption in the first 24-hours post
operatively. There was no significant difference in opioid 
consumption during the second 24-hours postoperatively 
(i.e., POD 2), and there were insufficient data to draw 
conclusions about opioid reductions from RCTs during any 
interval thereafter. Early but unsustained reductions in 
opioid use among patients who received PNBs have been 
reported in the literature on autologous breast re
construction. Suggested reasons for this temporary reduc
tion include the waning temporal effect of PNBs despite the 
persistence of postoperative pain. Furthermore, several 
studies on the operative management of fractures have 
reported a “rebound effect” among patients with nerve 
blocks.11,13,14,72 In these studies, patients who received 
PNBs used comparable or fewer opioids in the early post
operative period (< 72 h) compared to non-block patients 
but used significantly more opioids after discharge. 
11,13,14,72 These findings suggest that PNBs play a role in 
reducing early postoperative opioid use, which may be va
luable for reducing patient sedation or avoiding adverse 
effects (e.g., constipation). However, PNBs play only a 
minor role in reducing total postoperative opioid use and 
may even potentiate opioid consumption in some settings.

There are inherent limitations to this study. First, the 
heterogeneity in the methods (e.g., route of administration 

and anesthetic agents) and selected outcomes (e.g., opioid 
use) weakens the certainty of the reported effect estimate. 
For example, when considering RCTs and non-RCTs, re
ported mean differences in total opioid use had significant 
heterogeneity, suggesting methodological or other differ
ences between the studies. We used random effects models 
to address this uncertainty and calculated prediction in
tervals to permit clearer interpretation of our findings. 
Furthermore, we conducted a sensitivity analysis for this 
outcome using data from only RCTs which had no significant 
heterogeneity and a very narrow prediction interval, sug
gesting that this result more likely reflects a true effect 
estimate. Second, although we could conduct a sensitivity 
analysis for FFFs, there were insufficient data to conduct a 
similar analysis for flaps used to reconstruct the lower ex
tremity. When we encountered missing data, we contacted 
corresponding authors to obtain variables of interest. This 
approach enabled the inclusion of 2 studies in the meta- 
analysis that otherwise would have had insufficient granu
larity for inclusion. Additionally, not all studies reported 
opioid use in units of MMEs. Therefore, we used common 
conversion factors to standardize the data for analysis. It is 
possible that the studies that reported MMEs used different 
conversion factors when standardizing their data, which 
could introduce variation in the reported opioid use. 
However, as the statistic of interest is the mean difference, 
discrepancies between the studies should not considerably 
impact our analysis. There are also outcomes that we did 
not explore, such as intraoperative opioid use and the side 
effect profile of PNBs relative to opioids. Finally, the sys
tematic review was not registered and studies published in 
languages other than English were excluded, which in
creases the risk of outcome reporting bias.

Conclusion

In this systematic review and meta-analysis, we identified 
no significant reduction in total postoperative opioid use 
among patients who received PNBs for autologous re
construction involving the lower extremity as a free donor 
or recipient site. Receipts of PNBs demonstrated a 0.6-day 
reduction in LOS and significantly improved pain control at 
24-hours postoperatively, but heterogeneity in the methods 
and outcomes between the studies precludes a re
commendation for the regular use of PNBs in free flap sur
gery involving the lower extremity. Peripheral nerve blocks 
may offer statistically significant reductions in post
operative opioid use, particularly within the first 24-hours 
postoperatively, but the clinical significance of this reduc
tion is relatively minor. Additional studies of free flaps other 
than FFFs are needed to clarify the role of PNBs in lower 
extremity reconstruction, and studies with longer follow-up 
are needed to determine the presence or absence of a 
“rebound effect” on opioid use in the late postoperative 
period after reconstruction.
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