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Background: After knee surgery, analgesia should be effective for mobilization and discharge.
Aim of the Study: The primary objective of this study was to achieve the lowest effective
analgesic concentration (MEC50 and MEC90) of ropivacaine for saphenous nerve block in
arthroscopic meniscectomy. The secondary objective was to determine whether the block
causes muscle weakness in the postoperative period.

Methods: The study was randomized, comparative, and double-blind. Fifty-one patients
between 18 and 65 years old of both sexes, ASA I or II, who underwent knee arthroscopic
meniscectomy at Sdo Domingos Hospital were included. Patients underwent saphenous
nerve block with 10 mL of ropivacaine administered by using the up-and-down method.
The ropivacaine concentration was determined based on the previous patient’s response (a
biased-coin up-down design sequential method). If a patient had a negative response, the
concentration of ropivacaine was increased by 0.05% in the next patient; if the response was
positive, the next patient was randomized to be administered the same concentration of
ropivacaine or a 0.05% lower concentration. Successful block was defined as pain <4 during
6 h. Patients underwent general anesthesia with 30 pg/kg alfentanil and propofol and
maintenance with propofol, and, if necessary, remifentanil was administered. Postoperative
analgesia was complemented with dipyrone, and if necessary, tramadol (100 mg) could be
used. The following parameters were assessed: the success of the block; pain intensity after
2, 4, and 6 h; to the first
supplementation; percent of patients who needed analgesics during 6h; and muscle strength.
Results: The MECS50 of ropivacaine was 0.36%, and the MEC90 was 0.477%. The block
was successful in 45 patients.

the consumption of remifentanil; time analgesic

Conclusion: Saphenous block with 10 mL of 0.36% ropivacaine provides adequate analge-
sia for outpatient meniscectomy.
Keywords: saphenous nerve, block, up-and-down, meniscectomy, MEC50, MEC90

Introduction

Preventive analgesia is the use of medications or techniques as nerve blocks before
the start of the surgical stimulus.' Postoperative pain relief speeds up recovery and
hospital discharge™ and is essential for patients undergoing knee surgery. Nerve
blocks can reduce the need for systemic analgesics, lowering their adverse

effects.>*
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Knee innervation is performed through the femoral and
sciatic nerves, and their block can prevent the transmission
of pain. However, there are some constraints, such as
patient positioning and the need for a large dose of local
anesthetic.” In addition, isolated femoral nerve block pro-
knee
reconstruction.* In another study, there was adequate post-

vides adequate  analgesia  for ligament
operative analgesia by blocking the saphenous nerve,
a sensory branch of the femoral nerve.” The saphenous
nerve crosses between the sartorius muscle and the vastus
medialis in the adductor canal and halfway between the
inguinal crease and the patella in the thigh. The saphenous
nerve and its branches to the vastus medialis are located
lateral to the superficial femoral artery and anterior to the
vein and to the vastus medialis muscle.’

Contrast injection went approximately halfway through
the adductor canal in cadavers, and a volume of 15 mL
was sufficient to spread throughout the adductor canal,
from the apex of the femoral triangle to its most distal
part and beyond.®

To determine the concentration of local anesthetic
needed to block the nerve, Dixon’s modified up-and-
down method can be used, where depending on the effec-
tiveness of the block with the previous local anesthetic
concentration, the concentration for the next patient is
adjusted up or down in 0.05% increments.”

Arthroscopic knee surgery is routinely performed under
spinal anesthesia. Among the reasons for hospitalization are
motor block, urinary retention, and ineffective analgesia for
mobilizing the knee.'® By blocking the saphenous nerve at
the lowest effective concentration of local anesthetic, these
issues are expected to be eliminated, and the patient could
be discharged on the same day with adequate analgesia.

The primary objective of this study was to achieve the
minimum effective analgesic concentration (MEC50 and
MEC90) of ropivacaine for saphenous nerve block via
arthroscopic meniscectomy. The secondary objective was
to determine whether the block causes muscle weakness in
the postoperative period.

Materials and Methods

This study was approved by the Research Ethics
Committee of University (CAEE 65396017.3.1001.5505),
and written informed consent was obtained from all parti-
cipants. The clinical trial was registered on April 26, 2017,
in the Brazilian Registry of Clinical Trials (REBEC)
(Registration URL: http://www.ensaiosclinicos.gov.br) as
Trial Register Number RBR-5JSZXW, and the patient

enrollment occurred between August 01, 2017, and
June 04, 2019. It was performed in accordance with the
ethical principles for medical research involving human
subjects of the Declaration of Helsinki. The full protocol
can be assessed at the University Ethics Committee. The
study was randomized, comparative, and double-blind.
This method assumes that the previous patient is the con-
trol of the current patient, and therefore, the study had
one arm.

The distribution of patients in the groups was deter-
mined by using Dixon’s modified up-and-down method
(1991)."" If a patient had a negative response, the ropiva-
caine concentration was increased by 0.05% in the next
patient, with a probability of 1. If a patient had a positive
response (awoke with pain <4), the next patient would be
randomized to be administered the same concentration of
ropivacaine (probability of 0, 89) or to be administered
a 0.05% (0.11
Randomization was conducted by drawing a number, for

lower concentration probability).
which a table was prepared for guidance. The solution was
prepared by another anesthetist, and the patient and the
researcher who performed the block did not know the
concentration of local anesthetic administered.

There were 51 patients of both sexes, ASA I or II by
the American Society of Anesthesiologists, between 18
and 65 years who underwent knee arthroscopic meniscect-
omy at Sdo Domingos Hospital. Patients with coagulopa-
thy, using anticoagulants, infection at the puncture site,
cognitive impairment, allergies to medications, and who
were pregnant were excluded. They were not taking any
pain medication prior to surgery.

Patients were administered midazolam (0.01 mg/kg)
intravenously 5 minutes before the block and were mon-
itored with cardioscopy, pulse oximetry, and noninvasive
blood pressure monitoring.

Ultrasound-guided saphenous nerve block (SonoSite
M-Turbo®) with ropivacaine was performed with the
patient in the supine position and lower limbs in
a neutral position using a linear transducer with
a frequency between 6 and 18 MHz (depending on the
depth of the structures). After preparing the skin, saphe-
nous block was performed by using the technique of
Hanson et al’ on the thigh, midway between the inguinal
crease and the patella. The nerve was localized between
the sartorius muscle and vastus medialis in the adductor
canal. The femoral artery was identified dorsal to the
sartorius muscle. At this level, the hyperechogenic struc-
ture containing the saphenous nerve and the branches to
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the vastus medialis are located lateral to the artery and
anterior to the vein and vastus medialis muscle.

Local anesthetic was injected around the nerve. The
biased-coin up-down design sequential method was used
to determine the minimum effective dose (MED90). The
first patient was administered 10 mL of 0.5% ropivacaine;
the second patient was administered 0.55% ropivacaine if
the first patient’s pain intensity was >4 after awakening
from anesthesia; if the first patient awoke with pain <4,
the second patient was administered 0.45% ropivacaine or
the same concentration would be maintained with
a probability of 0.89.

After the block, all participants underwent general
anesthesia with 30 pg/kg alfentanil, 2 mg/kg propofol, and
an infusion of 3.5 mg/mL propofol. If necessary, remifenta-
nil was used as complementary intraoperative analgesia.
The parameter for the use of remifentanil was an increase
of more than 20% in the heart rate and blood pressure
compared to before anesthesia. Postoperative complemen-
tary analgesia was with 2 g of intravenous dipyrone; if
necessary, 100 mg of intravenous tramadol was used after
30 minutes of dipyrone use up to 400 mg/day.

The following parameters were assessed: the success of
the block; pain intensity based on a numerical scale after
2, 4, and 6 h; consumption of remifentanil; time to first
analgesic supplementation; and percent of patients who
needed analgesics over 6 h. A successful block was
defined as pain <4 6 h after the block and before they
asked for rescue analgesics; if pain was >4, the block was
regarded as a failure. A dynamometer was used to measure
strength prior to the surgery and at TO.

The sample calculation was based on the concept of
sample stabilization proposed by Pace and Stylianou'? for
this method (biased-coin up-and-down design sequential
method). As for the method for calculating the effective
concentration (EC)50, the sample stabilized at approxi-
mately 40 patients. The calculation of the EC90 was
based on the calculation by George et al,'> who recom-
mended a minimum sample size greater than 40 and
a multiple of 9, with 45 patients (hits) for this study.
From the estimated successful probabilities with 51
patients, 1000 bootstrap experiments were generated.
Each of the 1000 experiments had their success probabil-
ities isotonized with the aid of the Isoreg function (R
software 3.1.2). After the experiments were isotonized,
EC50 and EC90 doses were estimated using the p3 iso-
tonic regression estimator proposed by Pace and
Stylianou,12 which showed more favorable properties

than other estimators. After calculating the EC50 and
EC90, the 95% confidence intervals were estimated. This
process was repeated with the generation of 2500, 5000,
and 10,000 bootstrap samples.

The following tests were used: isotonic regression
achieved by bootstrapping to identify the EC50 and 90;
the Kruskal-Wallis test for different ropivacaine concen-
trations with successful block, pain intensity, and analgesic
consumption; analysis of variance (ANOVA) to compare
the time until the first supplementation; and the Wilcoxon
test for muscle strength. The significance level was p <
0.05. Statistical analysis was performed using R 3.1.2 soft-
ware for Windows and SPSS 15 software.

Results
All participants completed the study according to the
CONSORT flowchart (Figure 1). Patient data and duration
are shown in Table 1.

The concentrations of ropivacaine used were 0.35%
(2 patients= 3.9%), 0.40% (13 patients= 25.4%), 0.45%
(19 patients= 37.2%), 0.50% (14 patients= 27.4%),
0.55% (2 patients= 3.9%), and 0.60% (1 patient=
1.96%). The MEC50 was 0.360 (95% CI: 0.350-0.386),
and the MEC90 was 0.477 (95% CI: 0.395-0.579). The
sequential response of patients is shown in Figure 2.

The block was effective in 45 patients and failed in 6 (1
with a concentration of 0.35%, 2 with 0.4%, 1 with 0.45%, 1
with 0.5% and 1 with 0.55%) (Figure 2). The use of remi-
fentanil was not required. Local anesthetic was not injected
into the surgical site, and the patients did not use an immo-
bilizer and were encouraged to walk early. There was no
significant difference in muscle strength between the oper-
ated and nonoperated limbs before or after surgery. Before
surgery, the mean strength of the operated limb was 60.49
+15.7 mmHg, and in the nonoperated limb, it was 64.8+13.1;
after surgery, the strength of the operated limb was 51.1
+15.2, and in the nonoperated limb, it was 53.8+14.9
mmHg. There were no side effects or complications related
to local anesthetic or saphenous block. There were no differ-
ences in the use of complementary analgesics (Table 2).

Discussion

The modified up-and-down method was used successfully
to determine effective doses of drugs and is a technique
with recognized validity. This study had 45 successes and
6 failures, as in a previous study that used this technique.®
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Assessed for eligibility (n=51)

Excluded (n = 0)
Enroliment Refused to participate (n = 0)
No inclusion criteria (n = 0)
. Randomised (n = 51)
Allocation Submitted to block= (n= 51)
Blocking failure (n = 6)
’ Follow up Lost to follow-up (n = 0)
Discontinued treatment (n = 0)
y
’ Analysis Analysed (n = 51)
Excluded from the analysis (n = 0)

Figure | CONSORT flowchart. There were assessed for eligibility 51 participants, and no one was excluded. All of them were randomized and submitted to block, with

blocking failure in 6 participants. All participants completed the study.

The effective concentration in 90% of patients was
similar to that found by Bonet et al,® although they used
another research method.

Compared with other nerve blocks used for analge-
sia, such as femoral block, saphenous block is unique,
providing a similar analgesic effect with minimal motor
block. Depending on the surgical technique and other
knee surgical procedures, the block may not be effec-
tive, mainly because the surgical stimulus may cover
areas innervated by other nerves, such as the sciatic
nerve.’

The study aimed to assess postoperative analgesia dur-
ing the first 6 h for early hospital discharge after release
from anesthetic recovery. All patients were discharged
without requiring hospitalization.

Table | Data of Participants

Gender — number F:M 15:36

Age — mean (xSD) (years) 43.7 (13.2)
Weight — mean (+SD) (Kg) 79.6 (13.6)
Height — mean (+SD) (cm) 170.4 (7.6)
BMI — mean (SD) (kg m?) 27.3 (3.6)
ASA — number 1:29; 11: 22
Surgery duration — mean (+SD) (min) 31.3 (13.2)

Abbreviations: BMI, body mass index; SD, standard deviation.

Although the primary objective aimed to assess post-
operative analgesia, if there was an increase in the heart

surgery,
a sympathetic stimulus from the surgical stimulus, remi-

rate or blood pressure during indicating
fentanil would have been added as a venous infusion, but

this was not needed in any patients.

The concomitant use of ultrasound with a peripheral nerve
stimulator improves the quality of block results,'* enabling the
volume and total dose of the local anesthetic to be lowered and
reducing the possibility of toxic effects'® and complications.'®

Saphenous nerve blocks can be considered safe for
knee analgesia in relation to motor loss.* In healthy volun-
teers, adductor canal block reduced quadricep strength by
only 8%, which suggests that the risk of weakness, as well
as the risk of patient fall, is low.'” This is essential for both
patient discharge and early mobilization.

In this study, with 10 mL of ropivacaine, as recom-
mended by Tao et al,'® it was found that an MEC90% of
0.477% was the minimum effective concentration for
saphenous block in arthroscopic meniscectomy.

Akkaya et al'® recommend 10 mL of 0.5% ropivacaine for
saphenous block. However, other authors, such as Bonet et al®
used 10 mL of 0.475% ropivacaine and achieved good analge-
sia for knee arthroscopy. Elkassabany et al*® used 20 mL at
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Figure 2 Ropivacaine concentration and successful or failure of the saphenous block for up-and-down sequence of patients.

0.5% for knee arthroplasty, and Hanson et al” used 15 mL of
0.5% ropivacaine. The minimum effective dose for saphenous
nerve analgesia also varies with the local anesthetic used.
One of the major concerns of the study was the possibi-
lity of motor weakness after analgesic block. Therefore,
patients were assessed prior to the block, in the preanesthetic
room, and after surgery in the anesthetic recovery room.
Despite the efficacy of venous analgesics, we can use
spinal morphine or nerve block for knee surgery analgesia.
Depending on the intensity of the nociceptive stimulus, nerve
blocks have a great advantage. When analyzed in the context

Table 2 Ropivacaine Concentration and Successful Block —
Number (%) of Patients, Pain Intensity — Mean (+SD), Time Till
First Supplementation (Min), and Need for Dipyrone and
Tramadol Supplementation — Number (%)

0.4 0.45 0.5 P
Block success 11713 18/19 13/14 0.671%
(84.6%) (94.7%) (92.9%)
Pain intensity
2h 0.4+1.1 0.2+0.9 0+0 0.370°
4h 00 0.3+0.7 0.3+ 0.519°
6h 1.01.4 1315 0.6%1.3 0.399%
First 386 £ 17 | 437 £ 171 4324303 | 0.788*
supplementation
Dipyrone use 5/13 10/19 (52%) | 3/14 0.082%
(38%) (21%)
Tramadol use 2/13 2/19 (10%) | 0/14 (0%) | 0.080°
(15%)

Notes: SKruskal-Wallis test; “ANOVA test.
Abbreviation: SD, standard deviation.

of outpatient surgery, this advantage stands out.”' Peripheral
nerve block, if performed correctly and at the lowest effective
dose of local anesthetic, stands out in relation to spinal block
with morphine, avoiding its side effects.?

The biased-coin up-and-down sequential method is
used to assess the dose-response of medications. The
total sample is not known beforehand, only the number
of successes needed. It proved to be an effective method
with reduced samples compared to classic studies of multi-
ple groups with fixed concentrations. It also has the advan-
tage of subjecting fewer patients to inadequate analgesia
and adverse effects, increasing the cost-effectiveness.

In this study, as in the literature, saphenous block was
followed up by general anesthesia. Muscle strength was
assessed after surgery because the duration of the block
was 15-20 h.>**

Limitations
The analgesic effect was assessed in only the first 6 h.

Conclusions

In conclusion, ultrasound-guided saphenous block pro-
motes analgesic effects for knee surgery, with a low risk
of muscle weakness and side effects.

Data Sharing Statement

Data are available at link
https://drive.google.com/file/d/

13UyMBc7rIhMCIZjb3MOIRmM9Ea3qJP4Xc/view?usp=

sharing.
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