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Background: Femoral nerve block combined with general anesthesia is commonly used for patients undergoing knee arthroscopy in
ambulatory care centers. An ideal analgesic agent would selectively (differentially) block sensory fibers, with little or no effect on
motor nerves. Ropivacaine is considered to cause less motor block than others. This study investigated the median effective
concentration (EC50) of ropivacaine for differential femoral nerve block in adults either younger or older than 60 years.
Methods: Patients with American Society of Anesthesiologists physical status I–III and scheduled for knee arthroscopy were
categorized as 18- to 60-years-old (Group 1), or older than 60 years (Group 2). Surgeries were performed under general anesthesia
combined with femoral nerve block via 22 mL ropivacaine. The EC50 of ropivacaine for differential femoral nerve block was
determined using the up-and-down method and probit regression. The primary outcome was the EC50 (95% confidence interval [CI])
of the 2 groups. Data on the sensory block, analgesic effect, complications, and hemodynamics during surgery were also recorded.
Results: The EC50 of 22 mL ropivacaine for differential femoral nerve block of Group 1 (0.124%, 95% CI 0.097–0.143%) was
significantly higher than that of Group 2 (0.088%, 95% CI 0.076–0.103%). The sensory block and hemodynamic data of the 2 groups
were comparable. None of the patients experienced neurological complications.
Conclusion: The EC50 of ropivacaine administered for differential femoral nerve block during knee arthroscopy was lower in patients
older than 60 years, relative to younger adults.
Keywords: femoral nerve block, ropivacaine, motor block, age groups, EC50

Background
Knee arthroscopy is commonly performed in ambulatory care centers. The procedure is accompanied by varying degrees
of postoperative pain, including static and dynamic pain. Patients are asked to perform knee flexion exercises within 24
hours after surgery. Effective pain relief and early mobilization are essential for fast-track rehabilitation, according to the
principles of Enhanced Recovery After Surgery (ERAS);1 specifically regional analgesia, opioid-sparing anesthesia, and
early mobilization. These protocols allow a shorter hospital stay and fewer complications such as postoperative ileus,
pneumonia, and venous thrombosis.

General anesthesia combined with femoral nerve block is widely used during knee arthroscopy. The combination
facilitates patient recovery through effective perioperative analgesia and reducing the use of long-acting opioids.2 The
concentrations of ropivacaine used in clinical practice range from 0.2% to 0.5%. However, these concentrations often cause
complete sensory and motor block, and consequently weakness of the quadriceps and delayed mobilization. Data collected
during follow-up visits indicate that quadricep weakness may last as long as 20 hours. This interferes with fast-track
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rehabilitation and can increase the risk of undesirable events such as falling.3 Furthermore, in ambulatory care centers the
number of older patients undergoing knee arthroscopy is increasing. Especially for this population, long-term immobiliza-
tion in bed may be associated with a higher incidence of postoperative complications.

Attempts have been made to mitigate quadricep weakness after peripheral nerve block for knee arthroplasty.4–6

Various delivery methods for local anesthetics,4 supplemented with dexmedetomidine as adjuvant5 and adductor canal
blocks (ACBs),6 have been explored, and ACBs are associated with less quadricep weakness. According to Yee et al,6 the
prevalence of quadricep weakness after the administration of ACBs was 9%, and increased with dose. However, the
optimal level and amount of local anesthetic for ACBs has not been definitively decided.

Femoral nerve block is widely used in clinical practice because of its fixed location, effective analgesia, and minimal
tourniquet hypertension. Ropivacaine is associated with a lower incidence or grade of motor block compared with
bupivacaine at lower concentrations in epidural anesthesia.7,8 The degree of sensory and motor block induced by
ropivacaine is believed to be dose- and age-dependent.9 In epidural labor analgesia, the minimum local analgesic
concentration of ropivacaine is defined as the median effective local analgesic concentration (EC50), which represents
the relative analgesic potency of epidural ropivacaine. This concentration is reportedly 0.089%.10 However, the
corresponding concentration of ropivacaine in peripheral nerve block has not been determined.

The present study explored the minimum analgesic concentration of ropivacaine (EC50) that induces an effective sensory
block without influencing motor function, (i.e., a differential nerve block).11 Furthermore, analgesia without motor dysfunc-
tion is of great significance for older patients, and the effect of age on the EC50 has not been studied previously. This study
determined the EC50 of ropivacaine for differential femoral nerve block in knee arthroscopy in adults aged either less or older
than 60 years, and we also hypothesized that the EC50 values may differ between younger adult and elderly patients.

Methods
Design and Patients
This study is an up-and-down sequential allocation trial, approved by the Ethics Committee of the Third Hospital of
Hebei Medical University (2019-022-1). This trial was registered prior to patient enrollment in the Chinese Clinical Trial
Registry (ChiCTR1900027211, Principal investigator: Qiujun Wang, Date of registration: 05/11/2019). All enrolled
patients provided written informed consent. All procedures of this study were performed in accordance with the
Declaration of Helsinki (October 2013) and clinical practice guidelines.

The patients eligible for this study were adults (aged ≥18 years) with an American Society of Anesthesiologists
(ASA) physical status I–III and scheduled for knee arthroscopy at the Ambulatory Care Center of Third Hospital of
Hebei Medical University. The types of knee arthroscopies included partial meniscectomy, meniscus formation and
suture, removal of knee joint loose bodies, and knee arthroscopic debridement. All subtypes of arthroscopy surgery were
similar in stimulation intensity and duration. Patients with any of the following were excluded from this study: infection
at the puncture site; sepsis; bleeding diathesis; allergy to amide-type local anesthetics; diabetes mellitus; peripheral
neuropathies; abnormal muscle weakness; or inability to communicate during the perioperative period.

The enrolled patients were apportioned to 2 groups based on age, with Group 1 comprising those aged 18 to 60 years,
and Group 2 those older than 60 years.

Determination of the EC50 of Ropivacaine for Differential Nerve Block
The up-down sequential method12 was used to determine the EC50 of ropivacaine for differential femoral nerve block, as
follows. A positive response (or, differential block) was defined as an effective sensory block while maintaining motor
function at the timepoints of assessment (30 minutes after ropivacaine injection, and at emergence from general
anesthesia). A negative response was defined as effective sensory block with motor block.

The start level of ropivacaine concentration administered to both groups was 0.5%, as determined from the study by
Casati et al.13 This is also the concentration commonly used in clinical practice. The concentrations were administered in
this trial in a geometric sequence, as follows. The ratio of the 2 adjacent concentrations was 1.1. The concentration
administered to each participant was determined based on the nerve blocking response of the previous patient. If a patient
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had a positive response, the next patient received a higher concentration, while a lower concentration was administered to
the next patient after a negative response. If the nerve block was unsuccessful (i.e., an ineffective sensory block), the
patient received a supplementary saphenous nerve block with 0.375% ropivacaine 15 mL for rescue analgesia, and was
excluded from the study. Accordingly, the next patient would receive the same concentration.

One investigator was responsible for recording and selecting the concentration of ropivacaine given to each patient.
The nerve block administrator and the researcher responsible for the assessments were blinded to the information.

The sample size was determined based on previous studies14–16 using the up-and-down method. In each group, the
study ended when the number of crossovers from negative to positive responses reached 7.

Anesthesia
Each patient was brought to the preparation room before anesthesia. Standard vital signs were continuously monitored:
electrocardiogram, pulse oxygen saturation, respiratory rate, and non-invasive blood pressure. Oxygen was administered
via a face mask. Intravenous access was established and sufentanil 0.1 μg/kg was injected for moderate analgesia.
Immediately before femoral nerve blocking, the baseline sensation and motor function of the operative extremity were
assessed. Patients were excluded from this study if the baseline assessment was abnormal.

All femoral nerve blocks were performed by an experienced anesthesiologist blinded to the concentration for each
participant. Nerve blocking was guided by a liner ultrasound probe (L38T7C, TuoRen TRU80, China). The patients were
placed supine, and the ultrasound probe was placed on the inguinal crease under aseptic conditions. The operator moved
the probe until the femoral artery and nerve were identified. The needle (22 gauge, 50 mm) was advanced using an in-
plane approach (from lateral to medial). When the tip of the needle was close to the nerve, 22 mL ropivacaine (LBVK,
AstraZeneca AB, Sweden) was injected slowly (Figure 1).

Figure 1 Femoral nerve blocking guided by ultrasound. Arrow indicates the femoral nerve, which is surrounded by injected ropivacaine.
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The volume 22 mL of ropivacaine was chosen based on Casati et al.13 These researchers reported a reduction in the
amount of ropivacaine necessary for femoral nerve block with ultrasound guidance; in the ultrasound group, 22 mL of
0.5% ropivacaine was required to achieve the desired effect in 95% of the population (ED95).

The time of completion of ropivacaine injection was recorded for assessment. The observation period and assessment
timepoints were 30 minutes after ropivacaine injection and immediately upon the patient waking from general anesthesia.

At 30 minutes after femoral nerve blocking, patients were transferred to the operating room. During the perioperative
period the following monitoring data were collected for each patient: electrocardiogram, pulse oxygen saturation,
respiratory rate, end-tidal carbon dioxide (ETCO2), bispectral index (BIS), and non-invasive blood pressure. General
anesthesia was induced with 2 mg/kg propofol, 0.2 μg/kg sufentanil, 0.1 mg/kg midazolam, and 0.15 mg/kg cisatracur-
ium. Airway management was established by applying a laryngeal mask airway. Propofol (3–8 mg/kg/h) and remifentanil
(0.1–0.2 μg/kg/min) infusion were administered to maintain anesthesia, and the doses were titrated to the BIS values.
During the operation, breathing parameters were adjusted to maintain ETCO2 between 35 to 45 mmHg, and the
appropriate anesthesia depth was maintained (BIS values were maintained at 40–60). After surgery, the laryngeal
mask was removed when the patient could open his eyes on command and maintain adequate spontaneous breathing.
Afterward, 100% oxygen was administered via a face mask for 5 minutes. Patients were transferred to the post-anesthesia
care unit after consciousness and adequate breathing were established. Atropine was administered for bradycardia. When
systolic blood pressure was below 90 mmHg or less than 20% of the baseline, ephedrine was administered intravenously.

Postoperative Pain Management
Celecoxib 200 mg (oral, 2×/d) was prescribed while patients were in the day surgery unit. The non-steroidal anti-
inflammatory drug ketorolac tromethamine, 30 mg, was prescribed intravenously for rescue analgesia when the visual
analogue scale (VAS) score was higher than 4. If the rescue analgesia was not effective within 30 minutes, tramadol 0.1
g was administered by intravenous injection.

Measurements
The researcher responsible for assessing the nerve block effect was blinded to the ropivacaine concentration of each
patient. Sensory and motor block were assessed every 2 minutes during the first 10 minutes after ropivacaine injection
and subsequently every 5 minutes for the next 20 minutes.

Sensations changes were assessed by response to pinprick using a sharp piece of wood on the skin of the patella,
anterior aspect of the thigh, and medial side of the calf, and graded as nil, 1, and 2 based on no sensation, sensation of
touch only, and sensation of sharpness, respectively. Temperature sensation was also assessed with an alcohol wipe and
was graded nil, 1, or 2 corresponding to no sensation, touch only, and cold sensation. Motor block was rated according to
muscle strength of the quadriceps, reflected by the patients’ ability to extend the knees using a 6-point numerical rating
scale,17 as follows: nil, no visible muscle contraction; 1, visible contraction without extension of the knee joint; 2,
extension of the knee joint but not against gravity; 3, extension of the knee against gravity; 4, extension against gravity
and moderate resistance; 5, normal, assessor unable to overcome the muscle power.

The patient was considered to have an effective sensory block only if the grades for the pinprick and temperature
sensations were nil or 1. Motor function was considered unaffected only if the quadriceps muscle strength was grade 5
within 30 minutes after nerve blocking, and grade 4 or 5 upon emergence from general anesthesia. A positive response
(differential block) was defined as effective sensory block while maintaining motor function. A negative response was
defined as effective sensory blocking with motor blocking (quadriceps muscle strength <5 within 30 minutes or <4 upon
emergence from general anesthesia).

The onset time and the scores of sensory block and motor block during the first 30 minutes after ropivacaine injection,
and upon emergence from general anesthesia, were recorded. Postoperative pain was evaluated using the VAS score (a
10 cm horizontal line with the words “no pain” on the left and the “worst possible pain” on the right). The VAS scores
were recorded immediately after surgery, and at 2, 6, and 24 hours after operation at rest and during movement (knee
flexion).
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The durations of sensory and motor blocks were recorded. The duration of sensory block was defined as the time
interval between the onset of sensory blockade and when the temperature sensation score for the femoral nerve
distribution area returned to grade 2 (feeling a cold sensation from an alcohol wipe). The duration of motor block was
defined as the time interval between the onset of motor blockade and when the quadriceps muscle strength score returned
to grade 5. Intraoperative events like bradycardia and hypotension were recorded. Complications related to the nerve
block and adverse events such as falling were recorded.

The primary endpoint was the EC50 of 22 mL ropivacaine for differential femoral nerve block in each of the 2 age
groups. The secondary endpoints were the sensory block, analgesic effects of the nerve block, complications, and adverse
events.

Statistical Analysis
Patient demographic data are shown as the mean (standard deviation) or median (inter-quartile range), as appropriate, and
compared using the independent sample t-test or Mann–Whitney U-test. Counts, incidence rates, or proportions were
analyzed with the chi-squared test or Fisher’s exact test. The EC50 and 95% confidence intervals (CIs) were estimated by
probit regression analysis. Comparison of the EC50 of the 2 age groups was performed with the Z test. All statistical
analyses were performed using SPSS-21 software. P < 0.05 was considered statistically significant.

Z¼
�X 1 � �X 2
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
S12
n1 þ

S22
n2

q

Symbols description: �X , mean; S, standard deviation; n, number of patients in each group.
The sample size was determined based on previous studies14–16 (7 crossovers from negative to positive responses).

Additional analyses were performed with PASS 2021 software to confirm the statistical power of the sample size. We
hypothesized that the EC50 of ropivacaine for differential nerve block in the adult (Group 1) and elderly (Group 2) patients
would be 0.12% and 0.09%, respectively. The standard deviation was 0.017%. Thus, to achieve a power of 90% and a type
I error of 0.05 with a possible dropout rate of 20%, 10 patients per group were required. According to Paul et al,16 2-to-3
patients are required for one crossover, so that the actual sample size in the present study would be 14-to-21 patients per
group. The actual power would be higher than 90%.

Results
Participants and Complications
A total of 95 patients were initially enrolled in this study. Of these, one patient was excluded due to unsuccessful sensory
blocking, and one patient refused to participate. Additionally, 13 patients (6 in Group 1, and 7 in Group 2) were excluded
because of loss to follow-up. Thus, 80 patients completed this study (Figure 2). Among them, 39 and 41 were in Group 1
(adult) and Group 2 (elderly), respectively; there were 13 (33.3%) and 17 (41.5%) patients before the first negative-
positive crossover. Therefore, data for 26 (66.67%) and 24 (58.5%) patients were included in the EC50 decisive
sequential arrays of Group 1 and 2.

The time to onset of motor block was more than 30 minutes for one patient in Group 1. None of the 95 patients had
complications such as local anesthetic toxicity, hematoma at the puncture site, or neurological injury and none suffered
adverse events such as falling.

Group Characteristics and Demographic Data
The mean ages of Group 1 and Group 2 were 37.90 and 65.46 years, respectively (Table 1). The 2 groups were
statistically comparable with respect to gender ratio, body mass index, operation subtype rates, and duration of surgery.
There were significantly more patients classified as ASA physical status II in Group 2 compared with Group 1
(P < 0.001).

Journal of Pain Research 2022:15 https://doi.org/10.2147/JPR.S357750

DovePress
1651

Dovepress Tai et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


EC50 of Ropivacaine in the 2 Age Groups
The primary endpoint of this study was the EC50 of ropivacaine for differential femoral nerve block in each of the 2 age
groups. The sequential block responses from the first negative to positive crossover of the 2 groups are shown in
Figure 3. It contained 7 crossover responses. Using probit regression analysis, the EC50 of 22 mL ropivacaine for
differential femoral block in Group 1 and Group 2 was, respectively, 0.124% (95% CI, 0.097–0.143%) and 0.088% (95%
CI, 0.076–0.103%). The comparison of the EC50 in the 2 age groups was performed with the Z test (P < 0.05).

Sensory Block Data
Table 2 presents the sensory block and analgesic data for the 2 age groups. None of the patients in the 2 groups
complained of pain during rest or movement (knee flexion) immediately or 2 hours after surgery. Two patients in Group 2
complained of dynamic pain 6 hours after surgery (VAS score: 5). Two patients in Group 2 complained of popliteal pain
24 hours postoperatively. VAS scores at rest and during movement 24 hours after surgery are presented in Table 2. The 2
groups were comparable regarding the following: time to onset of sensory blockade; VAS score; percentage of patients
with moderate or severe pain at postoperative 24 hours who required rescue analgesia (ketorolac tromethamine 30 mg
alone or with tramadol 0.1 g); and duration of sensory block.

Figure 2 Flow diagram for the up-and-down method.
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Postoperative Analgesic Data for Differential Nerve Block
In the overall population, 24 participants experienced differential femoral nerve block; 12 in each group. None of these
patients complained of pain immediately, or 2 or 6 hours after surgery. The VAS scores at rest and during knee flexion 24
hours after surgery and the number of patients who required rescue analgesia are presented in Table 3. Two patients in
Group 1 and 6 in Group 2 required rescue analgesia (ketorolac tromethamine 30 mg). One patient in Group 1, and 3 in
Group 2, required further tramadol 0.1 g. The 2 groups were comparable regarding the analgesic data.

Table 1 Group Characteristics and Demographic Data

Group 1 Group 2 P-value
(n=39) (n=41)
(18–60) (>60)

Age (yr)*** 37.90±9.31 65.46±4.27 <0.001

Sex (M/F) 20/19 14/27 0.121

BMI (kg/m2) 26.58±4.61 25.73±2.95 0.332

ASA physical statusa (I/II)*** 29/10 14/27 <0.001

Duration of operation (min) 45.00 (10) 45.00 (20) 0.305

Operation subtypesa 0.395

Partial meniscectomy 28/39 27/41

Meniscus formation and suture 6/39 4/41

Removal of loose bodies 2/39 7/41

Arthroscopic debridement 3/39 3/41

Notes: Data for age and BMI are presented as mean±SD. Data for duration of operation are presented as median (inter-
quartile range). aData are presented as the number of patients. ***Differences between groups are significant, P <0.001.
Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index.

Figure 3 Femoral nerve block responses to predetermined ropivacaine concentrations using the Dixon’s up-and-down method in consecutive Group 1 (in black) and Group
2 (in grey) patients. Only patients from the first negative to positive response crossover in the 2 respective age groups were included. These sequential arrays included seven
crossovers from negative to positive responses in 2 groups (Group 1, aged 18–60 years; Group 2, >60 years). Solid circle, negative response concentration; open circle,
positive response concentration.
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Hemodynamic Data
Hemodynamic data were collected for the 2 groups perioperatively. In Group 1, one patient developed hypotension
during surgery, and none experienced bradycardia. In Group 2, 4 patients experienced hypotension and 4 patients
developed bradycardia. The incidence rates of bradycardia and hypotension during surgery did not differ significantly
between the 2 age groups.

Discussion
The results of this study indicate that differential femoral nerve block in knee arthroscopy is feasible, both for adults
between the ages of 18 and 60 years (Group 1), and those older than 60 years (Group 2). A relatively low concentration
of ropivacaine resulted in effective sensory block while maintaining motor function. The EC50 of ropivacaine for
differential femoral nerve block in Group 1 and Group 2 was 0.124% (95% CI, 0.097–0.143%) and 0.088% (95% CI,
0.076–0.103%), respectively. None of the patients suffered neurological complications or adverse events. Thus, the
selective blocking characteristics of local anesthetics is worth exploring. In addition, one of the two main research
directions to improve the action of local anesthetics is the development of compounds or methods that elicit nociception-
selective blockade.18

Table 2 Sensory Blockade Data

Variables Group 1 Group 2 P-value
(n=39) (n=41)
(18–60) (>60)

Onset time of sensory blockade (min) 5.31±1.88 4.61±2.40 0.153

Resting VAS scores 24 hours after surgery 0 (1.0) 1 (2.0) 0.177

Dynamic VAS scores 24 hours after surgery 3 (2.0) 3 (1.5) 0.448

Duration of sensory blockade (h) 19.00(8.00) 13.00(11.50) 0.111

Number of patients that required supplementary analgesiaa

Ketorolac tromethamine 30 mga 16/39 17/41 0.968

Tramadol 100 mga 4/39 6/41 0.800

Notes: Data for time-to-onset of sensory block are shown as mean±SD. Data for duration of sensory block and VAS scores are shown
as median (inter-quartile range). aData are presented as the number of patients.
Abbreviation: VAS, visual analogue scale.

Table 3 Postoperative Analgesic Data in Differential Nerve Block

Group 1a Group 2b P-value

Subjects, n 12 12

Resting VAS scores 24 hours after surgery 0 (1.00) 1.5 (2.75) 0.099

Dynamic VAS scores 24 hours after surgery 3 (1.00) 3.5 (1.75) 0.086

Number of patients that required supplementary analgesiac

Ketorolac tromethamine 30 mgc 2/12 6/12 0.193

Tramadol 100 mgc 1/12 3/12 0.590

Notes: aGroup 1 defined as patients 18 to 60 years of age; bGroup 2 defined as patients older than 60 years. Data for resting and
dynamic VAS scores are presented as median (inter-quartile range). cData are presented as the number of patients.
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The EC50 of ropivacaine observed in the present study was relatively lower than reported previously. For example,
Paauwe et al19 compared 3 concentrations of ropivacaine (0.025, 0.05, and 0.1%) for postoperative analgesia after total
knee arthroplasty and found that concentrations lower than 0.1% provided no advantage. Brodner et al20 concluded that
0.1% ropivacaine provided ineffective analgesia, while 0.2% and 0.3% were equally effective.

The different conclusions regarding femoral nerve blocking may be explained by differences in surgeries: Knee
arthroplasty was performed in the 2 studies above, whereas knee arthroscopy was performed in the current study. It may
be that pain intensity is higher after arthroplasty. Furthermore, in the previous 2 studies, ropivacaine was injected through
a femoral catheter, whereas presently ropivacaine was administered with a single injection. The different infusion rates
and volumes may affect the degree of analgesia. Finally, the previous study populations were not stratified by age, and
this may contribute to the different conclusions.

Peripheral nerve blocks are beneficial for elderly patients, as analgesia is better and opioid consumption is reduced.
However, protocols for specific local anesthetics in the aged need to be determined.21 Previous studies have suggested
that there are indeed age differences for local anesthetics among several analgesic techniques. Chen et al22 found that the
ED50 of intrathecally administered bupivacaine for motor block decreased steeply with advancing age, and Li et al23

reported that the motor block EC50 of ropivacaine for epidural anesthesia also decreased significantly.
Several explanations have been proposed to account for the effect of age. Decreased expression of myelin proteins

and age-related decline in nerve regeneration may lead to a deterioration of myelin sheaths.24 Age-dependent decrease in
axon diameter and the disruption of myelin sheaths25 may be why peripheral nerves in older individuals are more
sensitive to local anesthetics. In another study, the duration of sciatic nerve block was longer in the older patients (55–80
y) compared with the younger (18–35 y).26 In the present study, the EC50 of ropivacaine for differential femoral nerve
block in the elderly group was 0.088%, which was approximately 30% lower than that of Group 1, although the onset
time of sensory block and VAS scores of the 2 groups did not differ significantly. A new randomized controlled trial is
needed to compare differences in sensory block parameters.

The analgesic effect has always been a topic of concern. Kii et al27 investigated the maximum effective concentration
of ropivacaine for differential block in hand or forearm soft-tissue surgery. They concluded that a high concentration of
ropivacaine could cause sufficient analgesia with a loss of motor function, whereas a low concentration could result in
insufficient sensory block despite the maintenance of motor function. This is consistent with our concern about the
postoperative analgesia of differential femoral nerve block, especially with low concentrations. The analgesic data of 24
patients who experienced differential nerve block were compared. The shortest sensory block duration was 7 hours,
experienced by one patient in each group. For this population, the median VAS scores at rest 24 hours postoperatively
were 0 to 1.5, while the median dynamic VAS scores were 3 to 3.5.

The pain after arthroscopy is more intense during movement, especially knee flexion. Two patients in Group 1, and 6
patients in Group 2, required rescue analgesia due to moderate-to-severe pain. The relatively lower concentration used in
Group 2 may explain the difference. Nonetheless, the data did not differ significantly between the 2 groups. Two patients
in Group 2 complained of popliteal pain, which may be resolved by sciatic nerve block, but not by increasing the
concentration used for the femoral nerve block. This may be due to different operative sites in the joint cavity, which is
innervated by the sciatic nerve. Further studies are needed to determine the optimal multimodal analgesia protocol that
maximizes analgesia (especially analgesia during knee flexion) while minimizing motor block.

This study has several limitations. The 2 groups comprised patients aged 18- to 60-years, and those older than 60
years. However, the response of patients at 20 years of age may differ from those aged 50 years. The ages within each
group were not evenly distributed. In future studies, patients should be analyzed in groups aged more-or-less by decade,
to reduce selection bias. Presumably, such groupings would help illuminate the underlying principles governing how age
influences the necessary concentration. A second consideration is that for high efficiency in the present study only
femoral nerve block was administered, but both femoral and sciatic nerve blocks are necessary for comprehensive
analgesia during knee arthroscopy. Finally, the start level of ropivacaine concentration was relatively distant from the
actual threshold. Although this did not influence the EC50 determination, more patients were required before the first
negative-to positive-crossover responses.

Journal of Pain Research 2022:15 https://doi.org/10.2147/JPR.S357750

DovePress
1655

Dovepress Tai et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Conclusion
This study found that the EC50 of ropivacaine for differential femoral nerve block was significantly lower in patients older
than 60 years, compared with adults aged 18 to 60 years. These data may be useful for avoiding excessive local anesthetics in
different age groups. Animal studies are needed to explore the underlying mechanisms of differences due to age.

Trial Registration
This study was part of the research registered in the Chinese Clinical Trial Registry (ChiCTR1900027211, research
name: Correlational research between local anesthetics and nerve block; date of registration: 05/11/2019).
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