ClinicSearch

Biomedical and Clinical Research

Fatih Demircioglu *

Research Article

Comparison of Ultrasound-Guided Femoral and Infrapatellar Nerve
Block Effects after Anterior Cruciate Ligament Repair Surgery.

Poupak Rahimzadeh !, Salome Sehat Kashani %, Karim Hemati 3, Farnad Imani 4, Akram Salimi 3 and Seyed Hamid Reza Faiz '*

! Department of Anesthesia, Rasool Akram Medical Complex, Iran University of Medical Sciences, Tehran, Iran.

2 Department of Anesthesia, School of Medicine, Iran University of Medical Sciences, Tehran, Iran.

3 Department of Anesthesia, School of Medicine, Iran University of Medical Sciences, Tehran, Iran.

4 Department of Anesthesia, Pain Research Center, Iran University of Medical Sciences, Tehran, Iran.

5 Department of Anesthesia, School of Medicine, Iran University of Medical Sciences, Tehran, Iran.

*Correspondence Author: Seyed Hamid Reza Faiz, Department of Anesthesia, School of Medicine, Iran University of Medical Sciences, Tehran,

Iran.

Received Date: October 13, 2025 | Accepted Date: November 05, 2025 | Published Date: November 19, 2025

Citation: Poupak Rahimzadeh, Salome Sehat Kashani, Karim Hemati, Farnad Imani, Akram Salimi, et al., (2025), Comparison of Ultrasound-Guided
Femoral and Infrapatellar Nerve Block Effects after Anterior Cruciate Ligament Repair Surgery: A Test of Pender s Health Promotion Model,

Biomedical and Clinical Research. 4(6); DOI: 10.31579/2834-8486/037

Copyright: © 2025, Seyed Hamid Reza Faiz. This is an open-access article distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Abstract

Despite the minimally-invasive nature of knee arthroscopic surgery, compared to traditional surgical methods,
postoperative pain in these patients may be significantly high. These patients sometimes require high doses of opioids.
Furthermore, after the utilization of such medications, there will be a possibility of some complications, such as
respiratory depression, nausea, and vomiting. Peripheral nerve blocks have shown high efficiency and can decrease the
requirement for opioids administration. It is worth mentioning that adequate postoperative pain relief is a significant
factor in the early ambulation and rehabilitation of patients after knee surgery.
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1. Background

Despite the minimally-invasive nature of knee arthroscopic surgery,
compared to traditional surgical methods, postoperative pain in these
patients may be significantly high. These patients sometimes require high
doses of opioids (1, 2). Furthermore, after the utilization of such
medications, there will be a possibility of some complications, such as
respiratory depression, nausea, and vomiting. Peripheral nerve blocks
have shown high efficiency and can decrease the requirement for opioids
administration (3-6). It is worth mentioning that adequate postoperative
pain relief is a significant factor in the early ambulation and rehabilitation
of patients after knee surgery (7). Lower extremity innervation has arisen
from the lumbar and lumbosacral plexus. The lumbar plexus is normally
formed by L1-L4 roots and occasionally by branches of T12 or L5 (8,9).
The femoral nerve is composed of L2, L3, and L4 branches, which are the
largest and most significant branches of the lumbar plexus (9). The
femoral nerve block (FNB) is an easy technique with low side effects.
This method has been followed for anterior leg surgeries and pain
management after pelvic and knee surgeries (10). The anterior cruciate
ligament (ACL) reconst- ruction surgery can cause the weakness of the
quadriceps muscle mainly due to reflex inhibition which is secondary to

joint effusion, or the pain that prevents the easy movement of the knee
joint (11,12). The preservation of the strength of quadriceps muscles is
the aim of post-operative rehabilitation and a significant factor that
decides about the return of the affected person to daily activities and
professional performance after ACL reconstruction surgery (12-14).
Despite the high efficiency of FNB in decreasing the pain intensity after
the knee surgery, it has led to some complications, such as quadriceps
weakness (15-23). Multiple methods have been surveyed for pain control
after ACL reconstruction, such as multimodal analgesia, intra-articular
injection of morphine, and sciatic nerve block (24-29). However, FNB is
still the method that is mostly used due to its simplicity and effectiveness.

2. Objectives

This study aimed to compare the femoral and infrapatellar nerve block
effects in terms of pain score, quadriceps force, and satisfaction after the
performance of these two techniques. It should be mentioned that the
infrapatellar nerve is a sensory nerve and one of the terminal branching
of the femoral nerve.

3. Methods
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This single-blind clinical trial was performed on patients who were
candidates for elective arthroscopy ACL surgery and referred to Rasoul
Akram Hospital, Tehran, Iran, during 2019. The study protocol was
approved by the Ethical Committee of Iran University, Tehran, Iran
(IR.IUMS.FMD.REC. 1398.377) and registered in the Iranian Registry of
Clinical Trials (IRCT20120814010599N22). The inclusion criteria were:
1) age range between 20 and 45 years, 2) physical status of I-1I according
to American Society of Anesthesiologists classification, and 3) patients’
willingness. The primary outcome variable in this study is the pain score
(classified from 0-10), and more than a 2- point decrease in this score is
considered clinically significant. Moreover, the confidence and power
levels in this study were 95% and 80%, respectively. Considering the
sample attrition, the minimum number of patients in each group was
estimated at 46 cases. On the other hand, the patients with coagulation
disorders, infection at the injection site, neurological disorders,
neuropathies at the site of the operation, sensitivity to local anesthetics,
drug addiction, liver or kidney failure, and body mass index (BMI) >35
were excluded from the study. Pulse oximetry, electrocardiography
process, and non-invasive blood pressure measurement of the patients
were controlled upon entering the operating room, and they were then
hydrated with Ringer's lactate solution. Subsequently, the spinal
anesthesia at the L4-L5 level was conducted in the lateral position using
a 25-gauge needle containing 3 cc bupivacaine 0.5%. Following the
surgery with regression of at least three dermatomes from the spinal
block, the patients were assigned to ultrasound-guided FNB or
infrapatellar nerve block (IPNB) groups using a computer-generated
random sequence. Afterward, the area was prepared for the FNB, and the
linear ultrasound probe was located over the inguinal ligament in a short-
axis view. In the next stage, the femoral nerve was placed lateral to the
femoral artery below the iliac fascia. A 5-7 cm acoustic needle was
inserted in-plane from the outside of the artery and directed toward the
femoral nerve, followed by the perineural injection using 15 cc of
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ropivacaine 0.2%. The patients’ thighs in the IPNB group were placed at
an external rotation. The linear ultrasound probe was positioned in a
short-axis view in mid-thigh exactly medial to the sartorius muscle. In this
position, the saphenous nerve is more superficial than the femoral artery.
After the saphenous nerve was observed, it was moved more distally to
determine the infrapatellar nerve being isolated (1 to 2 cm lower the
saphenous nerve). Furthermore, an injection was made using a 5-7 cm
sonovisible needle containing 15 cc of ropivacaine 0.2%. Patient-
controlled intravenous analgesic pump containing 10 cc of fentanyl in 100
cc normal saline was connected to continuous flow amount of 2 cc/h with
a lockout interval of 15 min in both groups. The first drug request and the
overall drug dose was calculated in 24 h. Patients were evaluated in
recovery, as well as at 1, 3, 6, 12, and 24 h after surgery in terms of pain
intensity at rest and knee flexion according to a visual analog scale (VAS),
satisfaction level according to a 5-point Likert scale (strongly satisfied=5,
strongly dissatisfied=1), and muscle force grading (no contraction=grade
0, normal=grade 5). The evaluation was conducted by one of the authors
who was blind to the patient grouping.

3.1 Statistical Analysis

The data were analyzed using SPSS software (version 22) through the
Kolmogorov-Smirnov test to determine the normality of quantitative
variables. Furthermore, the quantitative and qualitative variables were
assessed using the t-independent or Mann-Whitney-U test and chi-square
or Fisher’s exact test, respectively. A p-value less than 0.05 was
considered statistically significant.

4. Results

This study included 92 patients who were referred to Rasoul Akram
Hospital, Tehran, Iran, for elective ACL surgery. The patients were
assigned to the IPNB (n=46) and FNB groups (n=46). Figure 1 illustrates
the consort flow chart.
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Figure 1. CONSORT flowchart.

According to the results, there was no significant difference between the
two groups regarding age, gender, BMI, and duration of surgery (P>0.05)
(Table 1). The mean VAS scores at rest, 1 and, 3 h was significantly lower
in the FNB group, compared to those in the IPNB group (P<0.05) (Table
2).

Moreover, the evaluation of pain score at rest using repeated ANOVA
showed no significant difference between groups regarding the next 24 h

after the NB (P=0.082). No significant difference was also observed
between the two groups in terms of the mean VAS scores in flexion during
recovery times, as well as 3, 6, 12, and 24 h after NB (P>0.05). Flexion
pain scores 1 h after NB in the FNB group was significantly lower,
compared to those in the IPNB group (P<0.05) (Table 3). Additionally,
the evaluation of pain score trends during flexion using repeated ANOVA
revealed a significant difference between the groups in terms of the next
24 h after NB (P=0.004) The mean satisfaction score one h after the block
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in the FNB group was significantly higher than that in the IPNB group
(P<0.05). At other times, there was a significant difference between the
two groups in this regard (P>0.05) (Table 4). Similarly, the results of
repeated ANOVA regarding the evaluation of satisfaction score trends
indicated a significant difference between the two groups in terms of the
next 24 h after the NB (P=0.03). In addition, the mean muscle force of
patients during the first day after the surgery in the FNB group was
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significantly lower than that in the IPNB group (P<0.05) (Table 5).
Moreover, the FNB group obtained a higher mean time required for the
first dose of analgesic request, compared to the IPNB group (P<0.05). The
mean dose of used opioids during the first and second 12 h in the FNB
group was significantly lower than that in the IPNB group (P<0.05)
(Table 6). In the second 12 h, the used opioid was significantly higher in
both groups (P<0.05).

Table 1. Demographic characteristics of the two groups
Variables Groups P-value
Infrapatellar Femoral nerve
Age(year) 34.1526.42+ 33.11£6.18 0.429
Mean+SD
Gender 6 (13%)H 10 (21.7%)
Male Femal 36 (78.69 0.271
ale Female 40 (87%) (78.6%)
Body mass index (kg/m2) 26.16+£1.94 26.14£2.92 0.752
Mean+SD
Duration of Surgery (hours) 123.26+14.46 126.84-14.99 0246
Mean+SD
+: Mean+SD, #: Frequency (%)
Table 2. Comparison of pain scores at rest bweteen the two groups
Time Measurement Groups P-value
Infrapatellar Femoral nerve
Recovery 3.47+0.58% 3.67+0.66 0.139
1 h after surgery 2.84+ 0.41 2.41+0.58 0.001
3 h after surgery 2.5+0.5 2.17+0.38 0.001
6 h after surgery 2.45+0.5 2.47+0.54 0.843
12 h after surgery 2.89+0.64 2.95+0.51 0.592
24 h after surgery 3.11+0.67 2.95+0.55 0.241
+: Mean+SD
Table 3. Comparison of pain scores at flexion between the two groups
Time Measurement Groups P-value
Infrapatellar Femoral nerve
Recovery 5.74+0.77% 5.56+0.8 0.294
1 h after surgery 4.58+ 0.65 4.17+0.64 0.003
3 h after surgery 4.08+0.55 3.97+0.49 0.322
6 h after surgery 4.28+0.58 4.33+0.66 0.74
12 h after surgery 4.84+0.94 4.56%0.65 0.098
24 h after surgery 4.78+1.03 4.37+0.85 0.069
+: Mean+SD
Table 4. Comparison of satisfaction scores between the two groups
Time Measurement Groups P-value
Infrapatellar Femoral nerve
Recovery 2.28+0.541 2.11+0.7 0.189
1 h after surgery 2.93+0.71 3.54+0.72 0.001
3 h after surgery 3.78+0.47 3.89+0.31 0.194
6 h after surgery 3.91£0.28 3.95+0.2 0.404
12 h after surgery 3.63+0.53 3.71+0.45 0.402
24 h after surgery 3.21+0.51 3.32+0.52 0.315
Table 5. Comparison of muscle force score between the two groups
Group
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Time Measurement Infrapatellar Femoral nerve P-value
1 h after surgery 1.21+041% 1+0 0.001
3 h after surgery 2.56+ 0.5 10 0.001
6 h after surgery 3.28+0.45 1.11+0.31 0.001
12 h after surgery 4.45+ 0.54 2.34+0.52 0.001
24 h after surgery 540 2.91+0.28 0.001

Table 6. Comparison of the first analgesic request time and the prescribed dose of opioids during the first and second 12 h between the two

groups.

Variables Group P-value
Infrapatellar Femoral nerve
Time required for the first analgesic request (hour) 3.39+0.49+ 3.76+0.52 0.001
Used opioids during the first 12 h (ng) 97.2249.97 61.52+10.48 0.429
Used opioids during the second 12 h (ng) 154.44+8.42 100.32+10.02 0.429

5. Discussion

Arthroscopic ACL reconstruction is one of the most common orthopedic
procedures. Multiple protocols have been utilized for the pain relief
following this surgery while trying to keep quadriceps muscle force. In
this regard, the present study was conducted to compare the effects of
FNB and IPNB in terms of reduction in pain severity, patient satisfaction,
and maintenance of muscle force. It was indicated that FNB had
superiority to IPNB in terms of reduction in pain score at rest, knee flexion
(during early hours after the procedure), and patient satisfaction score.
The femoral group required needed less analgesia after surgery; however,
the use of opioids was higher in the second 12 h after the surgery, which
may be due to the termination of block duration time. The IPNB had
superiority to FNB in terms of the maintenance of the quadriceps force,
which is in line with the findings of other studies. As previously noted,
the utilization of the FNB leads to some complications, such as the
delayed return of quadriceps muscle function (15-21). This complication
is sometimes observed up to six months following the FNB (22, 23). The
delayed return of muscle force in the long term can lead to patient
dissatisfaction. Therefore, a balance should be maintained between the
good analgesia outcome of the FNB and its complications after ACL
surgery. According to a study conducted by Marit Lundblad et al., patients
experienced less pain and improvements in sleep after ACL arthroscopy
surgery with IPNB. It should be mentioned that this study did not compare
the groups regarding muscle force (30). In the current study, the reduction
of pain in the FNB group was significantly more noticeable during the
early hours after the surgery; however, the IPNB group showed
improvements in muscle force. In a study performed by Rahimzadeh et
al., the analgesic impact of the FNB and the adductor canal block was
compared after arthroscopic knee surgery. The results revealed a decrease
in the mean VAS scores from 5.6 to 4 immediately after both blocks. The
pain scores three hours after the block were reduced to 2 and 3.4 in the
FNB and adductor block groups, respectively. This study indicated that
patients in the FNB group required analgesics less than the other group;
in addition, they showed a higher satisfaction rate. It is worth mentioning
that this study mentioned no muscle force (31). In the same vein, Ahl
concluded that the patients with adductor canal block had higher VAS
scores and morphine consumption, compared to the FNB group.
Nonetheless, the adductor group obtained less muscle weakness, which
was in line with the results of the current study (32).

Magnussen et al. compared the impacts of FNB and placebo block;
moreover, they revealed that the patients who underwent FNB obtained a

mean quadriceps femoris-limb symmetry index that was 13.4% lower
than that in the control group. In addition, they had a poorer knee injury
and osteoarthritis outcome scores six weeks after the surgery, compared
to controls. This decline in quadriceps force was quite similar to that in
the present study following FNB (33). Guirro et al. compared the patients
who underwent spinal anesthesia and FNB with a group that only had
spinal anesthesia. According to the results, pain control after surgery was
more efficient in the first group, compared to the other group. However,
there was no difference between the two groups in terms of tramadol
requests for pain relief (34). Based on the results of the present study, it
seems that FNB is associated with a greater pain relief and satisfaction
score in patients undergoing arthroscopic ACL repair, compared to the
IPNB technique. However, a further delay in the recovery of quadriceps
muscle force is evident in the FNB technique which did not lead to
dissatisfaction in our patients. Regarding the limitations of this study, one
can name the limited follow-up time and the number of patients.
Therefore, it is recommended that multi- centric studies be conducted
with a larger sample size for a longer time.

6. Conclusion

The FNB is associated with greater pain relief and satisfaction in patients
undergoing arthroscopic ACL reconstruction, compared to the IPNB
technique; however, a further delay was observed in the return of
quadriceps force.
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