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Background: Femoral nerve block (FNB) and adductor canal block (ACB) have been used increasingly for pain control during
anterior cruciate ligament (ACL) reconstruction in adolescent patients. However, recent evidence suggests that the use of FNB may
affect quadriceps strength recovery 6 months after surgery.

Purpose/Hypothesis: To compare postoperative isokinetic strength in adolescents who received FNB, ACB, or no block for
perioperative analgesia during ACL reconstruction. We anticipated lower postoperative quadriceps and hamstring isokinetic
deficits in adolescents who received FNB as compared with ACB.

Study Design: Cohort study; Level of evidence, 3.

Methods: Patients were included in the study if they had undergone hamstring tendon autograft ACL reconstruction by a single
surgeon from July 2008 to January 2018 and if they underwent isokinetic muscle testing at 4 to 8 months postoperatively. The
participants were divided into 3 groups (no block, FNB, and ACB), and we compared the deficit in percentages between the
affected and unaffected limbs as calculated from the isokinetic quadriceps and hamstring strength testing at 60 and 180 deg/s.
Between-group analysis was performed using analysis of variance, with an alpha of .05.

Results: A total of 98 participants were included in the analysis (31 no block, 36 FNB, and 31 ACB). The mean ± SD age of the
patients was 15.26 ± 1.15, 15.50 ± 1.42, and 15.71 ± 1.44, for no block, FNB, and ACB, respectively. At 5.61 months postoper-
atively, there was no significant difference across the 3 groups in isokinetic quadriceps deficits (P � .99), and the only significant
difference in isokinetic hamstring deficit was observed for peak flexion at 180 deg/s, in which the ACB group had lower peak torque
than the FNB group (–9.80% ± 3.48% vs 2.37% ± 3.23%; P ¼ .035). The ratio of participants with a deficit exceeding 15% did not
differ significantly among the 3 groups.

Conclusion: Contrary to previous research, our findings indicate only minimal difference in quadriceps strength among the 3 types
of perioperative analgesia in adolescents approximately 6 months after ACL reconstruction. The only significant strength deficit
was seen in the hamstrings of patients receiving ACB at peak flexion as compared with those receiving FNB.
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In the pediatric and adolescent population, the rate of
anterior cruciate ligament (ACL) reconstruction after
sport-related injury has increased significantly over the
past 10 years.7 Given the rapid physical development at
this age and the high level at which many of these athletes
compete, a rapid return to sport is considered an important
postsurgical outcome. Femoral nerve block (FNB) and

adductor canal block (ACB) are the 2 most frequently used
perioperative analgesics to reduce the intake of opioids
postoperatively.{ While a reduction in postoperative pain
and analgesic medication is beneficial, recent stud-
ies1,5,21,22,25 have suggested that perioperative nerve blocks
may delay recovery of quadriceps muscle strength, thus
delaying return to sport. Determining the effects of these
perioperative analgesics on the postoperative quadriceps
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strength of adolescents will reveal if an analgesic block is
most appropriate to optimize recovery after ACL recon-
struction and return to sport.

Recent studies10,22,31 investigating the effect of peri-
operative FNB during ACL reconstruction have shown an
increased deficit in isokinetic quadriceps strength, as com-
pared with no nerve block, during the early postoperative
period. However, at 6 months postoperatively, there
remains conflicting evidence regarding whether periopera-
tive FNB is associated with a decrease in isokinetic knee
extension strength.21,22,25,31 Differences in surgical tech-
niques, anesthesia protocols, and rehabilitation protocols
may have factored into these differing results. Early mobi-
lization has been associated with improved outcomes after
ACL reconstruction, which is affected by quadriceps
strength and appropriate analgesic control.18,28,29 Thus,
the use of a nerve block that provides adequate analgesia,
without significantly affecting quadriceps strength postop-
eratively, is desired in ACL reconstruction.

ACB has increasingly been used as an alternative to FNB
in ACL reconstructive surgery. Although ACB is also an
analgesic block of the femoral nerve, it is performed more
distally than FNB, in the midthigh. The location of the ACB
is thought to allow for greater preservation of motor fibers
that innervate the quadriceps muscle, theoretically retain-
ing more muscle strength.1,11,17,19,24,33 However, the ability
of ACB to preserve quadriceps strength postoperatively has
been disputed. Two studies1,10 have reported preservation
of quadriceps strength during early postoperative recovery
with ACB. Different findings have been noted later in the
postoperative period.2,5,28 Two studies5,9 have cited greater
quadriceps strength deficits with ACB when compared with
FNB at 6 to 9 months after surgery. Other studies2,9,28 have
found no difference in quadriceps strength at 6 months
postoperatively in patients receiving ACB or FNB. Impor-
tantly, these studies did not compare quadriceps strength
in patients who received an ACB or FNB with patients who
did not receive a peripheral block, and including a control
would reveal if analgesia significantly impairs strength as
compared with no analgesia.

The aim of this retrospective chart review was to com-
pare 3 perioperative analgesic approaches—FNB, ACB,
and no peripheral nerve block (general anesthesia only)—
and determine the one providing the best limb symmetry
outcomes (quadriceps and hamstring) between the affected
and nonaffected limbs at 4 to 8 months after ACL recon-
struction in adolescents and young adults. Despite mixed
evidence, we hypothesized that there would be a significant
deficit in relative postoperative quadriceps strength among

patients who had perioperative FNB as compared with
those who received ACB or no nerve block. As neither FNB
nor ACB should affect the sciatic nerve or its branches, we
hypothesized that there would be no difference in postop-
erative hamstring strength among patients who had peri-
operative FNB, ACB, and no nerve block. The findings of
this study may help with clinical decision-making regard-
ing the use of peripheral nerve block during ACL
reconstruction in adolescents and/or provide preliminary
data to determine the need for a larger prospective study.

METHODS

Chart Selection

To reduce the impact of other factors that might influence
postoperative outcomes, all patients underwent surgery by
the same orthopaedic surgeon (P.A.M.) at a subspecialized
pediatric orthopaedic health center, with data for quadri-
ceps and hamstring strength collected using a standardized
isokinetic testing protocol. Specifically, we considered all
patients who underwent ACL reconstruction at Shriner’s
Hospital for Children–Canada (SHC-Canada) between July
2008 and January 2018. Patients were excluded from the
chart review if they had undergone a previous ACL recon-
struction on either knee. Inclusion criteria were (1) primary
unilateral ACL reconstruction with or without meniscal
repair, (2) hamstring tendon graft, and (3) autograft. Exclu-
sion criteria were (1) isokinetic strength testing at<4 or>8
months postoperatively, (2) patellar or iliotibial band graft,
(3) allograft, (4) multiligament injuries, and (5) articular
cartilage injuries. Ethics approval for this retrospective
chart review was received before data collection.

An a priori calculation for minimum sample size was
based on a comparison of 3 group means: patients receiving
FNB, those with ACB, and those with no peripheral nerve
block. The calculation was based on finding a difference of
15% in the isokinetic strength of the quadriceps between
the affected and unaffected limbs, with an estimated stan-
dard deviation of 15% for each group. We considered a
�15% strength deficit 6 months postoperatively an accept-
able cutoff value for progressive return to sport. A 15%
deficit in isokinetic strength has been used previously,21

which allows for better comparison across the literature.
Using an online sample-size calculator, a minimum

sample size of 21 patients per group was determined for 3
pairwise comparisons (3 groups), with an alpha value of 5%
and a 1 – b value of 80%.15
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Data Extraction

Electronic medical records were used to collect the charac-
teristic data for each patient, which included age at sur-
gery, sex, body mass index, surgery, graft type, and
anesthetic type and dose as well as the isokinetic strength
from the operated and nonoperated limbs 4 to 8 months
after ACL reconstruction. Isokinetic testing was conducted
at 2 centers: Royal Victoria Hospital (RVH) of the McGill
University Health Centre from 2008 to 2017 and SHC-
Canada between 2017 and 2018. Of the 98 patients
included, 42 were tested at SHC-Canada. Data were
retrieved from paper charts at RVH, whereas electronic
data were available at SHC-Canada. Any other information
that was not available in the electronic records was
extracted from paper charts at the 2 facilities.

Anesthetic Selection and Dosage

The anesthetic selection and dosage were dependent on the
anesthesiologist involved in the procedure. While the
patient was being anesthetized for surgery, a predeter-
mined volume of ropivacaine or bupivacaine at concentra-
tions of 0.2% to 0.3%, with or without epinephrine, was
administered as regional anesthesia, depending on the
preference of the anesthesiologist. The nerve block (FNB
or ACB) was administered under ultrasound guidance.
Thus, the different analgesic approaches were a reflection
of the different anesthesiologists involved in the surgical
cases.

Postoperative Rehabilitation

After ACL reconstruction, all patients were required to fol-
low a standardized rehabilitation protocol. The standard-
ized protocol for an ACL repair consisted of progressive
range of motion, weightbearing, and closed-chain strength-
ening as tolerated, starting immediately postoperatively.
As quadriceps strength increased, the patient was progres-
sively weaned off crutches and the knee immobilizer brace
(Zimmer). After 5 months, straight-line jogging without the
brace was allowed. In cases with concurrent meniscal
repairs, the protocol was similar with additional restric-
tions: no knee flexion >90� and no weightbearing on the
operated lower extremity for 6 weeks. Approximately 90%
of the patients were seen in the physical therapy depart-
ment at SHC-Canada. The rest of the patients opted for
rehabilitation at private clinics.

Isokinetic Strength Testing

Isokinetic strength testing for all patients was performed
by a licensed physical therapist at 4 to 8 months postoper-
atively using either a Biodex System 3 Pro instrumented
dynamometer (Biodex Medical Systems; at RVH before
2017) or a Con-Trex MJ Mk2b-15622 isokinetic dynamom-
eter (Physiomed Elektromedizin; at SHC-Canada, 2017-
2018).

Patients were requested not to exercise for 48 hours prior
to the isokinetic testing. Before the isokinetic testing

session, patients were asked to warm up on a stationary
bicycle for 5 minutes at moderate intensity (4 or 5/10 on the
Borg scale). On the isokinetic dynamometer, patients were
then asked to perform 10 repetitions of knee extension
(quadriceps) and flexion (hamstring) at 300 deg/s with mod-
erate effort (5/10 on the Borg scale) to familiarize them with
the movement. The patients were then asked to perform 3
sets at maximum effort: 5 repetitions at 60 deg/s and
10 repetitions at 180 deg/s. The testing was performed in
that order, and adequate rest was provided between the
sets for the patient to feel prepared for the subsequent set.
Testing always began with the nonaffected leg, followed by
the affected leg.

Outcome Measures

The primary outcome measures for this study were the
deficits in percentages in peak torque and total work
values from the quadriceps and hamstring during
isokinetic testing at 60 and 180 deg/s. Peak torque (N�m)
was defined as the maximum torque produced during
knee extension (quadriceps) or flexion (hamstring) for
each velocity of testing over the tested range of motion.
Total work (J) for each velocity and direction of move-
ment was the product of the torque and angular displace-
ment over the tested range of motion.3,16 These
parameters provide accurate and highly reproducible
measurements and are considered the gold standard in
isokinetic testing.16 The deficit percentage was calcu-
lated by dividing the values of the affected limb with
those of the nonaffected limb, multiplying by 100, and
subtracting from 100.

Statistical Analysis

Descriptive statistics (mean, standard deviations, and
ranges) were calculated for patient characteristics (age,
sex). Before hypothesis testing, chi-square tests were per-
formed to determine if proportions were equivalent across
groups (FNB, ACB, no nerve block) for sex (female/male)
and meniscal procedure (yes/no). One-way analysis of var-
iance was used to assess differences among the groups
(FNB, ACB, no nerve block) for potential confounding fac-
tors (meniscal repair, tourniquet time, surgical time, age at
testing, postoperative time of testing), and none were
found.

One-way analysis of variance was also used to assess
difference among the 3 groups (FNB, ACB, no nerve block)
for the deficit of peak torque and total work values from the
quadriceps and hamstring during isokinetic testing at
60 and 180 deg/s. Post hoc test using Sidak correction was
performed to account for multiple comparisons. Chi-square
tests were performed to determine if the proportion of
patients with deficits exceeding 15% differed significantly
across groups.

All statistical analyses were performed using IBM SPSS
Statistics Version 24 (IBM). P < .05 was considered
significant.
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RESULTS

A total of 292 patients were initially considered for this
study, of which 98 were included in the analysis (31 no
block, 36 FNB, and 31 ACB). A flowchart illustrating the
study inclusion process is shown in Figure 1.

Participant characteristics did not differ significantly
among the 3 groups regarding time of testing postopera-
tively, age at surgery and testing, and tourniquet and sur-
gery time (Table 1). The number of patients who underwent
meniscal repair was significantly different across the
groups, where only 30% of the patients in the ACB group
had a meniscal repair (P ¼ .02).

There was no significant difference in isokinetic quadri-
ceps deficits at 5.61 ± 2 months (mean ± SD; P � .99) post-
operatively among adolescent patients receiving FNB,
ACB, or no nerve block (Table 2). The difference in isoki-
netic hamstring deficits was not significant among the 3
experimental groups except for knee flexion peak torque
at 180 deg/s, where participants who underwent ACB had
lower peak torque than those who received the FNB (ACB,
–9.80% ± 3.48%; FNB, 2.37% ± 3.23%; P ¼ .035). Those who
did not receive any block did not differ significantly from
the other 2 groups (FNB vs no block, P ¼ .802; ACB vs no
block, P¼ .258). For hamstring and quadriceps, there was a
trend for the ACB group to show greater deficit percentages
(more negative values), indicating weaker muscles in the
affected limb as compared with the nonaffected one.

The ratio of participants with a deficit >15% for the
affected limb are in Table 3, and the ratio ranged between
25% and 50% for quadriceps and hamstring across the
3 groups. None of the groups differed significantly from one
another.

DISCUSSION

The objective of this retrospective chart review was to
determine if peripheral nerve blocks (FNB and ACB) used
perioperatively during ACL reconstruction to provide post-
operative analgesia may contribute to quadriceps and ham-
string strength deficits in adolescents and young adults
relative to those who received no nerve block. Contrary to
our initial hypothesis, there was minimal difference among
the 3 types of perioperative analgesia (FNB, ACB, or no
block) used during the surgical procedure on the quadriceps
strength recovery in adolescents after ACL reconstruction.
The only significant difference was observed for knee flex-
ion peak torque at 180 deg/s, where participants who
underwent ACB had lower peak torque than those who
received the FNB, indicating greater hamstring muscular
deficits in those receiving ACB as compared with FNB.

No block
(n = 31)

Pa�ents with complete data sets
(n = 116)

Pa�ents included in the analysis
(n = 98)

Pa�ents who underwent 
primary ACL reconstruc�on 

by a single surgeon, 2008-2018
(n = 292)

Excluded for missing data (n = 176)

· Isometric data set (162)
· Data on gra� type (4)
· Data on �me of tes�ng (10)

Excluded pa�ents (n = 18)

· Patellar tendon gra� (5)
· Postsurgical �me <4 or >8 mo (11)
· Allogra� (2)

Femoral 
nerve block

(n = 36)

Adductor 
canal block

(n = 31)

Figure 1. Flowchart of patient inclusion in the study. ACL, anterior cruciate ligament.

TABLE 1
General Characteristics of Patients in the Study Groups:

No Block, FNB, and ACBa

No Block
(n ¼ 31)

FNB
(n ¼ 36)

ACB
(n ¼ 31) P

Age at testing, y 15.26 ± 1.15 15.50 ± 1.42 15.71 ± 1.44 .42
Sex, female:male 20:11 23:13 21:10 .94
Meniscal repair,

yes:no
22:9 (71) 19:17 (61) 11:20 (30) .02

Anesthetic
volume, mL

— 20.71 ± 8.0 19.90 ± 8.5 .95

Tourniquet time,
min

71 ± 17 70 ± 12 60.28 ± 16 .25

Surgical time, min 74 ± 15 73 ± 24 64 ± 10 .08
Time of

postoperative
isokinetic
test, mo

5.61 ± 0.83 5.61 ± 0.93 5.61 ± 0.72 �.99

aData are reported as mean ± SD or No. (%). Dash indicates no
anesthetic administered to patients in the No Block group. Bold P
value indicates statistically significant difference across all 3 groups
(P < .05). ACB, adductor canal block; FNB, femoral nerve block.
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The results of this study are not entirely surprising, with
recent studies by Bailey et al2 and Runner et al28 reporting
similar findings. These studies measured the quadriceps
strength of patients after FNB and ACB after 6 months,
finding similar isokinetic quadriceps strength in both
groups. Bailey et al also assessed the quadriceps strength
earlier postoperatively, noting significant functional defi-
cits in the patients receiving the FNB after 24 hours and
2 weeks, demonstrating that any functional deficits in mus-
cle strength from the FNB are temporary and self-
resolving. The strength of our study was the inclusion of
patients who did not receive a nerve block, with our

findings suggesting that the nerve blocks do not contribute
a significant functional deficit in quadriceps strength sev-
eral months after ACL reconstruction. In other words, anal-
gesic blocks will not impair recovery after ACL
reconstruction versus no block, allowing for sufficient pain
relief and appropriate return to sport.

A hamstring deficit at peak torque 180 deg/s in those who
received ACB as compared with FNB was an intriguing
result. Persistent hamstring deficits 6 months postopera-
tively is concerning, as this weakness may affect the overall
rehabilitation process and increase the risk of ACL rein-
jury.27 This is particularly true in female athletes, in which
quadriceps dominance is frequently observed and the quad-
riceps muscles are preferentially recruited over ham-
strings, increasing the risk of ACL injury.26 The
weakness observed in the current study reached statistical
significance for peak torque at 180 deg/s but not at 60 deg/s.
Sport activities are believed to involve high angular veloc-
ities,30 and hamstring deficits approaching sport-level
velocities may indicate that the patients are not prepared
to return to sport. Furthermore, all surgical procedures in
the study were performed with a hamstring graft; there-
fore, if the weakness was graft harvest related, it should
have been present in all groups. Given that hamstring func-
tion is dictated by sciatic innervation, the hamstring weak-
ness cannot be directly attributed to the blockage of femoral
nerve distribution. However, it is possible that local diffu-
sion of the ACB into the posterior compartment occurs, and
this may contribute to the hamstring weakness through a
local toxic effect. Myotoxicity, as a result of peripheral
nerve blocks, may impair functional recovery for up to 1
year, and ACB is known to be associated with this risk as
compared with other nerve blocks.14 Overall, the reasons
for which hamstring deficits were increased at peak torque
of 180 deg/s in patients who received ACB versus FNB

TABLE 2
Postoperative Isokinetic Strength Deficit Percentages for Peak Torque and Total Worka

Isokinetic Strength Deficit Percentage, Mean ± SD Pb

No Block FNB ACB F Overall
FNB vs

No Block
ACB vs

No Block FNB vs ACB

Peak torque at 60 deg/s
Quadriceps –6.60 ± 3.31 –4.50 ± 3.07 –12.88 ± 3.31 1.82 .17 .954 .455 .187
Hamstring 4.74 ± 3.36 4.03 ± 3.11 10.16 ± 3.36 1.03 .36 .998 .589 .456

Total work at 60 deg/s
Quadriceps –6.20 ± 3.37 –2.77 ± 3.13 –10.78 ± 3.37 1.52 .22 .840 .711 .233
Hamstring –6.94 ± 3.97 –8.24 ± 3.69 –14.56 ± 3.97 1.07 .35 .993 .445 .573

Peak torque at 180 deg/s
Quadriceps –5.62 ± 2.89 –3.56 ± 2.68 –9.07 ± 2.89 0.99 .38 .937 .785 .419
Hamstring –1.50 ± 3.48 2.37 ± 3.23 –9.80 ± 3.48 3.38 .04 .802 .258 .035

Total work at 180 deg/s
Quadriceps –4.23 ± 3.55 0.47 ± 3.30 –7.58 ± 3.55 1.41 .25 .705 .879 .270
Hamstring –5.55 ± 4.23 0.47 ± 3.92 –9.88 ± 4.16 1.67 .20 .656 .849 .204

aNegative and positive values indicate lower and higher test results in the affected limb, respectively. Bold P values indicate statistically
significant difference (P < .05). ACB, adductor canal block; FNB, femoral nerve block.

bP values for overall comparisons were calculated with analysis of variance, and P values for comparisons between groups were calculated
with Sidak post hoc analysis.

TABLE 3
Proportion of Participants With Isokinetic Strength Deficit

Percentage >15%a

Isokinetic Strength Deficit
Percentage

No Block FNB ACB w2b P

Peak torque at 60 deg/s
Quadriceps 29 25 42 2.35 .31
Hamstring 29 28 32 0.167 .92

Total work at 60 deg/s
Quadriceps 26 25 39 1.81 .40
Hamstring 42 42 52 0.827 .66

Peak torque at 180 deg/s
Quadriceps 29 28 29 0.018 .99
Hamstring 19 25 35 2.14 .34

Total work at 180 deg/s
Quadriceps 29 25 29 0.186 .91
Hamstring 32 36 35 0.122 .94

aACB, adductor canal block; FNB, femoral nerve block.
bdf ¼ 2; N ¼ 98.

The Orthopaedic Journal of Sports Medicine Quadriceps and Hamstring Strength After ACLR With Nerve Block 5



largely remain unclear and warrant follow-up investigation
to determine if this finding is robust and repeatable in other
patient groups. This effect has not been reported and may
have important clinical ramifications.

Our study did not measure quadriceps strength within
the first 4 months postoperatively. However, the FNB has
been shown to lead to more significant quadriceps strength
deficits in the short term as compared with ACB, while
providing similar analgesic effects.1,2 The FNB likely
blocks many of the motor fibers innervating the quadriceps,
normally preserved in an ACB, leading to an initial
strength deficit in the early postoperative period. Over
time, as suggested by Runner et al,28 the blockade of the
motor fibers likely resolves such that no significant differ-
ence in quadriceps strength exists after 6 months and any
muscle weakness that exists 6 months postoperatively is
suggestive of lingering pain from the procedure itself rather
than any specific nerve block used perioperatively. Proper
rehabilitation of the ACL-reconstructed knee is essential in
restoring overall muscular balance and strength.23 It is
possible that patient adherence to rehabilitation and his
or her ability to recover from surgery may have affected
muscle strength. Additionally, despite the use of a stan-
dardized protocol, postoperative rehabilitation may have
varied if patients received therapy via the hospital or from
a private clinic, with differing physical therapists.

Other studies5,21 have shown long-term postoperative
quadriceps weakness after perioperative analgesia. This
difference from the findings of the current study may be
due to multiple variables, including patient age, graft type,
testing site, and the operating surgeon. The patient popu-
lation in our study consisted entirely of adolescents, on
average 15 years of age, while Christensen et al5 studied
a young adult population. Patients of a younger age were
shown to have a better quadriceps strength recovery
6 months after ACL reconstruction.32 The young age of our
patients in this study may also explain the lack of signifi-
cant differences among the studied groups. Furthermore,
the 2 aforementioned studies used a mix of patellar tendon
and hamstring grafts. Graft choice has been demonstrated
to affect knee extension and flexion symmetry 6 months
after ACL reconstruction,20 and this effect was avoided in
our study, with patients receiving only a hamstring auto-
graft. In addition, the patients were tested at 2 sites, a
pediatric hospital and an adult hospital, where the instru-
mented dynamometer and physical therapists varied. How-
ever, the use of a within-participant design for this study
minimized the degree of this effect. In addition, all the par-
ticipants in this study underwent surgery by the same sur-
geon, which ensured greater uniformity in postoperative
recovery independent of the perioperative analgesic proce-
dure. Nonetheless, more studies are required to determine
the actual mechanism and factors that contribute to quad-
riceps muscle recovery in the long term.

Our study was constrained by various limitations. We
used a retrospective methodology, where the patients were
selected according to previously defined inclusion criteria
rather than randomized to receive the intervention.
Despite not having randomized the sample, there was rel-
ative homogeneity in the categories of age, sex, and

tourniquet time among groups. Therefore, it is unlikely
that the findings were significantly affected by the lack of
randomization. Furthermore, the sample size in the cur-
rent study was quite small, with a total of 98 patients (31
each receiving no block or ACB and 36 receiving FNB),
which may have introduced a type II error. This small num-
ber was due in part to the exclusion of 162 patients with
missing isokinetic data. Each group, however, met the
required sample size to support the comparisons per-
formed. Of this small number, patients receiving a meniscal
repair were not excluded to meet an adequate sample size
number. The number receiving a meniscal repair differed
significantly among groups. However, the patients receiv-
ing ACB had greater isokinetic deficits than those receiving
no block and FNB, despite less frequent meniscal repair
and thus earlier weightbearing.

This study was limited to hamstring autografts, so the
results cannot be generalized to other graft types. In addi-
tion, the pain secondary to hamstring harvest was unlikely
to be diminished by the use of either block group, FNB or
ACB, which may have ultimately affected the adequacy of
the analgesia. In addition, despite having the same surgeon
perform the ACL reconstruction, the anesthesiologists and
anesthesia administration varied among patients, further
influencing the efficacy of the analgesic. Last, despite a
standardized rehabilitation protocol, the exact postopera-
tive treatment received by each patient may have been
affected by the individual approach of each physical thera-
pist as well as the motivation of the patient.

CONCLUSION

Since quadriceps deficits increase the risk of ACL rein-
jury,13 they can delay the progressive return to modified
sport activities, highlighting the importance of quadriceps
muscle strength postoperatively. Our study showed no sig-
nificant difference in isokinetic quadriceps function at
approximately 6 months postoperatively among adolescent
patients receiving FNB, ACB, or no nerve block after ACL
reconstruction. The only significant strength deficit was
seen for knee flexion peak torque in the hamstrings of
patients receiving ACB as compared with FNB, which
represents a novel and concerning finding. Altogether, the
findings of this study suggest that the choice of FNB, ACB,
or no nerve block for ACL reconstruction analgesia should
not be constrained by concerns about quadriceps muscle
strength for adolescent patients who received a hamstring
autograft. The factors that influence quadriceps recovery
postoperatively need to be studied to further improve ath-
letic rehabilitation and return to sport. The prolonged sig-
nificant deficit on 1 of 4 measures of hamstring strength for
patients in the ACB group warrants further investigation.
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