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Background: For reconstruction of the anterior cruciate ligament (ACL) with hamstring autograft, perioperative analgesia can be
achieved with multimodal analgesia and intra-articular local anesthesia infiltration with or without additional regional blocks.
Saphenous nerve block (SNB) via the adductor canal is commonly used in our practice, but its benefit has not been well established
in the literature.

Purpose: To assess the efficacy of SNB in ACL reconstruction with hamstring autograft.

Study Design: Randomized controlled trial; Level of evidence, 1.

Methods: Consecutive patients undergoing arthroscopic ACL reconstruction with hamstring autograft were randomized into a
control group (no SNB) and an intervention group (SNB). All patients received standardized anesthetic induction and maintenance
agents with perioperative analgesia, per study protocol, with local anesthetic infiltration of the graft harvest site and intra-articular
infiltration.

Results: Sixty patients were randomized into the 2 groups (n ¼ 30 each). There was no statistically significant difference in total
opiate consumption between the groups (control, 34 mg; SNB, 31 mg; P ¼ .40). There was no statistically significant difference in
visual analog scale scores for pain at 0, 8, and 24 hours postsurgery, and no difference in overall satisfaction score. The control
group had a significantly higher visual analog scale score at 4 hours postsurgery (3.0 vs 1.9, P ¼ .04).

Conclusion: SNB has a minimal effect on postsurgical care for ACL reconstruction with hamstring autograft in the presence of
multimodal analgesia and local anesthetic infiltration.
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Reconstruction of the anterior cruciate ligament (ACL) of
the knee is a painful procedure, with postoperative analge-
sia providing patient comfort, early mobilization, and dis-
charge within 24 hours.2,4,6,8-12,16 For ACL reconstruction
with hamstring autograft, perioperative analgesia can be
achieved with multimodal analgesia and intra-articular
infiltration of local anesthesia, with or without the addition
of various nerve blocks.1-6,8-12,14,15,17,18

Saphenous nerve block (SNB) via the adductor canal
approach is commonly used in our practice for patients

undergoing ACL reconstruction. Performing an SNB adds
cost, time, and complications (albeit rarely) to the proce-
dure, with a perceived benefit of reduced opiate require-
ment and increased patient comfort.

The benefit of an SNB for hamstring autograft ACL
reconstruction has not been established in the literature,
given the heterogeneity in perioperative multimodal anal-
gesia protocols. There has been only 1 randomized con-
trolled trial investigating the efficacy of an SNB, but it
had a different methodology and clinical practice as com-
pared with our perioperative multimodal analgesia.8

The purpose of this study was to assess the efficacy of an
SNB in ACL reconstruction with hamstring autograft. We
hypothesized that an SNB does not improve patient comfort
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or reduce postoperative opiate consumption for this
procedure.

METHODS

A single-center prospective randomized controlled trial was
carried out at Auckland Surgical Centre, Auckland, New
Zealand. We studied consecutive patients undergoing pri-
mary arthroscopic ACL reconstruction with ipsilateral
hamstring autograft by 3 surgeons (S.J.W., M.P.R., J.S.)
between June 2015 and April 2016.

We excluded patients with known allergies or contrain-
dication to tramadol, morphine, fentanyl, parecoxib, ropi-
vacaine, nonsteroidal anti-inflammatory drugs (NSAIDs),
or paracetamol. We also excluded patients with a lack of
adequate English that would inhibit assessment of patient
satisfaction scores, known chronic pain issues, previous
ipsilateral knee ligament surgery, concurrent surgery on
the contralateral limb, any graft use other than ipsilateral
hamstrings, neurologic disease involving peripheral
nerves, drug addiction or tolerance with analgesics, and age
<16 years. All patients stayed in hospital for 1 postopera-
tive night.

Patients were randomized in blocks of 6 via the envelope
method at the time of surgical consultation immediately
prior to surgery. The primary author (R.K.) and the oper-
ating surgeons were responsible for the random allocation
sequence, participant enrollment, and allocation. Intra-
operative anesthesia and perioperative analgesic adminis-
tration were standardized as follows: General anesthesia
was induced with propofol and midazolam and maintained
with volatile anesthetic agents. A laryngeal mask was used
for airway. Fentanyl use was limited to 200 mg. Ketamine
and remifentanil use were excluded. Intraoperative use of
morphine or pethidine was used only for comfortable emer-
gence based on vital signs, and all patients received intra-
venous (IV) parecoxib (40 mg) during the case and IV
paracetamol (1 g) in the last 20 minutes of anesthesia. All
patients received 0.1 mg/kg of dexamethasone, up to a max-
imum of 8 mg.

The SNB was performed after anesthetic induction but
prior to surgery. With a sterile technique and a subsartorial
ultrasound-guided approach, ropivacaine 0.5% was used at
1 mg/kg (eg, 10 mL for a 50-kg patient), up to a maximum of
75 mg (15 mL). In combination with the intra- and peri-
articular ropivacaine, the total dose was �3 mg/kg for each
patient.

Postoperative analgesia in the postanesthesia care unit
(PACU) and in the hospital overnight included oral or IV
paracetamol and/or oral morphine (Sevredol), IV and/or

oral tramadol, and oral ibuprofen (400 mg) up to every
4 hours. Nonopiate options were exhausted prior to opiates
being administered. No patient-controlled analgesia was
used. There was no restriction on antiemetic type used, if
needed. SNB effectiveness was checked by a PACU nurse.
The block was deemed effective if the distal pretibial medial
region was insensate as compared with the lateral pretibial
region.

A standard ACL reconstruction was carried out for all
patients. This included semitendinosus and/or gracilis har-
vest; arthroscopic ACL reconstruction with suspensory fix-
ation in the femur; and staples, suspensory, or interference
screw fixation for the tibia. At the completion of the proce-
dure, all patients received ropivacaine 0.5% with the vol-
ume based on patient’s weight. Two-thirds of the volume
with 10 mg of morphine added was injected intra-
articularly, and the remaining one-third of the volume was
administered into the hamstring donor site. The presence
of an effective SNB was confirmed in the PACU; therefore,
there was no blinding in this study.

The primary outcome of the study was postoperative patient
satisfaction. We recorded pain scores on a 10-point VAS (0¼no
pain, 10 ¼ worst pain) on arrival to the ward and 4, 8, and
24 hours postsurgery, as well as a patient satisfaction score
(Likert scale: 1 ¼ very satisfied, 7¼ very dissatisfied).

The secondary outcome of the study was postoperative
opiate consumption. We recorded intra- and postoperative
overall opiate consumption but excluded intra-articular
morphine. This consisted of IV morphine, IV pethidine, oral
Sevredol, and oral tramadol. All opiates were converted
into an IV morphine equivalent, with 10 mg of IV morphine
equivalent to 75 mg of IV pethidine, 30 mg of oral Sevredol,
100 mg of IV tramadol, and 150 mg of oral tramadol. We
recorded the incidence of postoperative nausea and vomit-
ing and any complications during the patient’s in-hospital
admission.

Baseline patient characteristics as well as potential con-
founders were recorded. This included age, sex, body mass
index (BMI), and tourniquet time.

Statistical Analysis

Sample size power calculation was based on the current
literature and a desirable effect of a change in a VAS score
of 2. With an alpha error of 0.05 and a power of 80%, a
minimum of 20 patients was required in each group to
detect this difference. We studied 30 patients in each group
to account for any potential loss of data. For our secondary
outcome of opiate consumption, we needed 22 patients in
each group, with an alpha error of 0.05 and a statistical
power of 90%.17
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Standard independent samples t tests were used to ana-
lyze the difference between the groups for VAS scores and
opiate consumption. The Kruskal-Wallis rank-sum test was
used for analysis of satisfaction scores, as it was done on a
Likert scale. Regression analysis was performed for total
opiate consumption, VAS scores at different time junctures,
and satisfaction scores via linear regression stepwise model
selection.

RESULTS

Out of 60 patients, 30 were randomized to the control group
(no SNB) and 30 to the intervention group (SNB) (Figure 1).
There were no patient withdrawals or loss of data. There
were no differences between groups in baseline character-
istics of age, sex, BMI, and tourniquet time (Table 1). All
blocks were effective when assessed in the PACU. The
mean time taken for the SNB procedure was 6 minutes.

Total opiate use in the 2 groups was similar: 34 mg of IV
morphine equivalent in the control group versus 31 mg in
the intervention group (P ¼ .40) (Table 2). However, when
opiate requirement was divided into IV and oral subsets,
the control group had a higher oral opiate requirement (3.7
vs 1.1 mg, P ¼ .04).

Mean VAS scores at 0, 8, and 24 hours postoperatively
were similar in the 2 groups (Table 3). The control group
had a higher mean VAS score at 4 hours (3.0 vs 1.9, P¼ .04).
There was no difference in overall patient satisfaction
based on a 7-point Likert scale (P ¼ .27) or in the incidence
of postoperative nausea/vomiting (P ¼ .069).

Regression analysis confirmed that baseline characteris-
tics of age, sex, BMI, and tourniquet time did not act as
confounders for opiate consumption, VAS scores, satisfac-
tion scores, or postoperative nausea/vomiting incidence.

DISCUSSION

An SNB is standard practice for ACL reconstruction sur-
gery at our institution. While patellar tendon autograft
ACL reconstruction is a painful procedure with greater
analgesic requirements, hamstring autograft ACL recon-
struction is well tolerated by patients, and the need for
blocks is debatable.3,6 This study shows that there is min-
imal difference in opiate consumption, VAS scores, and sat-
isfaction whether patients have an SNB or not.

There were only 2 statistically significant differences in
the results of this study. Oral opiate consumption was
lower among patients with a block, but this was not
reflected in total opiate consumption. The mean VAS score
at 4 hours after surgery was less for patients with an SNB,
but the difference in VAS score was negligible and perhaps
not clinically significant. The mean time taken for an SNB

Assessed for eligibility 
N=90

Randomized
N=60

No block
N=30

Saphenous nerve block
N=30

30 excluded
(patella tendon ACL)

No loss to follow-up

Figure 1. Randomized controlled trial enrollment. ACL, ante-
rior cruciate ligament.

TABLE 1
Baseline Characteristics Between the

Intervention Group (Saphenous Nerve Block)
and the Control Group (No Block)

No Block Block P Value

Patients, n 30 30
Mean age, y 28 27 .75
Male:female, n 12:18 14:16 .60
Mean body mass index 25 27 .15
Mean tourniquet time 60 61 .63

TABLE 2
Mean Opiate Consumption Postsurgery Between
the Intervention Group (Saphenous Nerve Block)

and the Control Group (No Block)

Opiate No Block Block P Value

Total morphine, mg 34 31 .40
Intravenous 21 20 .58
Oral 3.7 1.1 .038a

Tramadol 9.7 10.6 .63

aStatistically significant difference (P < .05).

TABLE 3
Mean Postoperative VAS and Satisfaction

Scores and Nausea/Vomiting Incidence
Between the Intervention Group (Saphenous

Nerve Block) and the Control Group (No Block)a

No Block Block P Value

VAS, h
0 3.3 3.1 .68
4 3.0 1.9 .037b

8 2.5 1.8 .17
24 2.2 1.7 .22

Satisfaction (7-point Likert scale) 1.3 1.6 .27
Nausea/vomiting, % 57 33 .069

aVAS, visual analog scale.
bStatistically significant difference (P < .05).
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was 6 minutes, with the approximate cost of US$180. Tak-
ing this into account, we would recommend no SNB for
routine hamstring autograft ACL reconstruction. There is
a role for blocks among patients identified to be at high risk
for postoperative pain or chronic pain. Identification of this
group of patients is difficult; thus, an SNB is routinely used
in many centers.

The results from this study are consistent with the only
other randomized controlled trial so far in the literature
comparing an SNB with no block in ACL reconstruction.
Espelund et al8 concluded that an SNB via the adductor
canal did not confer further benefit. There were a few dif-
ferences in our methodology that reflected our practice.
This included our practice of performing an SNB prior to
ACL reconstruction and intra-articular infiltration of local
anesthesia and around the donor site. We did not blind our
clinical staff, as we prioritized block effectiveness
confirmation.

Nerve blockade has evolved in ACL reconstruction
surgery. Earlier studies showed adequate postoperative
pain control with femoral nerve blocks in patellar tendon
autograft ACL reconstructions, but newer studies have
shown no benefit with femoral nerve block in either
patellar tendon or hamstring autograft ACL reconstruc-
tion surgery.2,5,10-13,18 Furthermore, femoral nerve block
has now been implicated in weakening quadriceps
strength at 6 months and resulting in a delay in return
to sports.7

With motor deficit a concern, an SNB via the adductor
canal became more popular, as there was an equivalent
analgesic effect.4 We routinely performed a single-shot
SNB at our institution as compared with an intermittent
or continuous SNB technique, and our single-shot tech-
nique yielded similar postsurgical VAS scores in this study
as compared with the literature on the intermittent or con-
tinuous technique.17

Other modalities that can reduce postoperative opiate
requirement include donor site local anesthesia infiltration.
In theory, this covers donor site–related pain better than a
femoral block or SNB. Fauno et al9 showed reduced pain
scores and opiate requirement in the first 6 hours postsur-
gery with donor site bupivacaine infiltration. We also admin-
ister intra-articular bupivacaine plus morphine routinely, as
some studies have suggested that addition of opiate to the
intra-articular mixture can improve VAS scores for knee
arthroscopy procedures and ACL reconstructions.14,15,18

The main limitation of our study was nonblinding of
clinical staff when assessing VAS scores and administer-
ing opiates postsurgery. However, this was a deliberate
step in the design of our study, to confirm the effective-
ness of the block postsurgery. We believed that the pres-
ence of a block is self-evident to the patients, given the
skin sensation change. We attempted to reduce any
patient bias in opiate use by advising patients presur-
gery that there is no established benefit in the literature
for an SNB. We powered our study for overall patient
satisfaction and opiate consumption with the premise
that this will incorporate any major differences in the
aforementioned parameters. Overall, we carried out a
randomized trial with a standardized perioperative

anesthetic and analgesic regime to reduce potential
confounders.

CONCLUSION

An SNB has a minimal effect on the postsurgical care of
patients undergoing ACL reconstruction with hamstring
autograft if comprehensive surgical site local anesthetic
use is combined with good multimodal perioperative
analgesia.
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