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Peripheral nerve blocks have become a popular 
method for treatment of pain after lower-extremity 
surgical procedures. Two peripheral nerve blocks for 
knee arthroscopy include the 3-in-1 block and the 
fascia iliaca compartment block (FICB). There is lim-
ited research comparing the efficacy of these blocks 
in adults undergoing knee arthroscopy and meniscal 
repair who receive both the peripheral nerve block and 
general anesthesia. 

This was a randomized controlled trial of 60 adult 
patients undergoing knee arthroscopy under general 
anesthesia and with a 3-in-1 block or FICB using the 
same local anesthetic admixture. Onset of block, time 
to postoperative analgesic requirements, pain scores, 
and overall satisfaction scores were measured. 

No differences in analgesic requirements or pain 
scores were noted. A faster onset of anesthesia 
occurred in the 3-in-1 block group, but there was a 
longer duration of postoperative analgesia in the 
FICB group. Patient satisfaction scores were similar 
between groups. 

Based on this study we recommend that the choice 
of block can be determined by the clinical scenario. 
We recommend a 3-in-1 block if speed of onset is the 
primary goal of anesthesia before induction, and we 
recommend the FICB block if prolonged postoperative 
analgesia is the primary goal. 

Keywords: Fascia iliaca, leg block, lower extremity, 
regional anesthesia.
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K
nee injuries associated with damage to the 
meniscus are one of the most common debili-
tating ailments associated with the active adult 
population. Repair of meniscal injuries can 
lead to significant postoperative pain, and 

therefore peripheral nerve blocks have become a popular 
and efficacious method of decreasing intraoperative anal-
gesic requirements and providing postoperative analgesia 
for knee surgery.1-6 

One of the most common peripheral nerve blocks 
to facilitate postoperative analgesia is the 3-in-1 nerve 
block, which uses a single injection to block the femoral, 
lateral femoral cutaneous (LFC), and obturator nerves. 
These 3 nerves provide the major sensation to the 
lower extremity, and the ability to inhibit the individual 
distributions allows for successful analgesia and anes-
thesia during, and following, knee surgery. Anesthesia 
practitioners have used the 3-in-1 block for many years 
to provide anesthesia and analgesia to patients undergo-
ing lower-extremity surgical procedures. However, the 
3-in-1 block can be difficult to place and can result in 
anesthesia sparing to the obturator nerve, thereby leading 
to increased dissatisfaction among anesthesia providers 
and patients.5 It has also been noted that the 3-in-1 block 

is often performed using the assistance of peripheral 
nerve stimulation and/or ultrasound guidance for place-
ment, thereby necessitating the development of special 
skills and experience to consistently provide effective 
peripheral nerve analgesia. The potential for side effects 
is also a consideration when using a 3-in-1 block because 
of the proximity of the block to the femoral vasculature 
and increased risk of systemic absorption and toxicity.5,6

Some anesthesia practitioners advocate using an al-
ternative to the 3-in-1 block called the fascia iliaca com-
partment block (FICB). The FICB is originally described 
for use in the pediatric population using general anes-
thesia and is placed more laterally than the 3-in-1 block, 
thereby decreasing the potential for an intravascular or 
intraneural injection.1-4 The FICB is placed in a triangu-
lar-shaped space formed anteriorly by the inner aspect 
of the fascia iliaca, posteriorly by the outer aspect of the 
iliacus muscle, medially by the vertebral column and the 
upper part of the sacrum, and rostrally and laterally by 
the inner lip of the iliac crest to which the fascia is tightly 
attached.1-4 Placement of local anesthetic into this space 
allows for a reliable distribution of local anesthetic over 
the femoral, LFC, and obturator nerves, thereby making 
this block useful in patients undergoing surgical proce-
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dures to the knee.1-4 This reported consistent capture of 
the 3 major nerves innervating the lower extremity, com-
bined with the anatomical safety profile and the ease in 
placing the block, has made the FICB a viable alternative 
to the 3-in-1 block.1-4 Despite this, there has been limited 
research comparing the 3-in-1 block and the FICB. 

One of the early comparisons between the 3-in-1 
block and the FICB in patients undergoing knee surgery 
was made by Dalens et al1 in children. They described the 
FICB as a simpler technique to perform than the 3-in-1 
block, and reported that when performed properly, the 
FICB is successful in blocking all 3 of the principal 
nerves of the lower extremity (femoral, obturator, and 
LFC) 90% of the time without any adverse side effects.1 
This lower side effect profile is likely due to the proximi-
ty in which the FICB is placed, where the local anesthetic 
is placed behind the fascia iliaca in an area that is distant 
from the femoral neurovasculature; this minimizes the 
risk of an intravascular or intraneural injection.1 

The FICB and the 3-in-1 block have also been com-
pared in the adult population.2,4 Capdevila et al2 reported 
that the FICB was more effective than the 3-in-1 block in 
producing a fast and consistent simultaneous blockade 
of the LFC and femoral nerve, but was less effective in 
blockade of the obturator nerve. These authors report 
that the FICB resulted in a more reliable block and a 
longer duration of nerve blockade.2 Morau et al4 reported 
that the FICB and the 3-in-1 block provided a similar 
distribution of sensory block, but the FICB was more 
consistent in providing blockade to the obturator nerve 
than the 3-in-1 block in their adult patients. 

The results of the literature comparing the FICB and 
3-in-1 block seem to indicate that the FICB provides a 
more consistent and efficacious nerve block without the 
need for special equipment or developed skills. These 
special attributes of the FICB are beneficial for not only 
military medicine but also civilian prehospital analgesia 
intervention for both femur injury and hip fracture.7 
However, there are only limited studies comparing these 
blocks in the adult population, so the question of efficacy 
and success rate of analgesia remains. 

Another difference between these original studies in 
which the FICB and the 3-in-1 block was performed 
was that ultrasound guidance was not used to facilitate 
placement of the 3-in-1 block, a practice that is now com-
monplace in many anesthesia practices.8 Therefore, the 
purpose of this study was to compare the success rates, 
setup times, and analgesic efficacies between 2 groups of 
patients undergoing knee arthroscopy for meniscal repair 
under general anesthesia who received either the FICB or 
the ultrasound-guided 3-in-1 block. 

Methods
On receiving approval from the hospital institutional 
review board, a prospective, randomized controlled study 

was conducted at a large military training hospital. All 
otherwise healthy adult patients who presented for 
meniscal arthroscopic knee surgery were interviewed 
and considered for enrollment. After informed consent 
was obtained, subjects were randomly assigned, using 
a computerized randomization process, to receive the 
3-in-1 leg block (3-in-1 group) or an FICB (FICB group). 
Demographic information included age, race, height, 
weight, and ASA classification. In addition, baseline pa-
rameters were assessed, which included a pain assessment 
using a 0 to 10 verbal numeric rating scale, and an assess-
ment of degree of motor and sensory deficits to the op-
erative extremity using a modified Bromage scale (MBS). 

The MBS was used to quantify the motor function of 
the femoral and obturator nerves by assigning a score 
based on the subject’s ability to perform prescribed 
motions. The MBS scores were as follows: 0 indicated 
the subject could freely move the leg; 1 = the subject was 
unable to raise or extend the supported leg to simulate 
the kicking of a football; 2 = the subject was unable to 
flex the knee while able to flex the ankle; and 3 = the 
subject was unable to move any portion of the lower 
extremity. Sensory function was assessed for all 3 nerves 
(femoral, obturator, and LFC nerves) by using a Semmes-
Weinstein monofilament (Fabrication Enterprises, White 
Plains, NY), which measures touch sensation using 
a fixed monofilament device to provide consistency. 
Sensory function was assessed in the areas being investi-
gated by asking the subjects to report if they felt sensa-
tion (P = present) or did not feel sensation (A = absent). 

Following baseline assessments in the preoperative 
block area, all subjects were given standard monitoring, 
electrocardiography, and pulse oximetry. An intravenous 
(IV) infusion of lactated Ringer’s solution was initiated. 
Preoperative sedation and analgesia was provided as 
needed using midazolam, 0 to 5 mg IV, and fentanyl, 0 
to 250 μg IV. Sedation and analgesia was provided based 
on subject’s needs and anesthesia provider’s discretion. 
Supplemental oxygen was supplied if clinically indi-
cated. All medications administered preoperatively were 
recorded. The standardized local anesthetic admixture 
used for both groups was 40 mL of 0.5% ropivacaine with 
1:400,000 epinephrine and 100 μg of clonidine. 

All subjects were placed in a supine position, and the 
surface landmarks were identified. A line was drawn 
connecting the anterior superior iliac spine and the su-
perior lateral corner of the pubic tubercle. The area was 
cleansed using chlorhexidine solution. 

• Blockade Technique. For subjects in the 3-in-1 
group, an ultrasound probe was used to identify the 
femoral artery and femoral nerve. At the anticipated 
needle insertion site, 1 to 2 mL of 1% lidocaine solution 
was injected. A 22-gauge, 102-mm (4-in) B-bevel needle 
was advanced through the anesthetized area via the in-
plane view of the ultrasound probe, and needle advance-
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ment was visualized. A peripheral nerve stimulator was 
used to verify quadriceps extension at 0.5 mA. During in-
sertion of the needle, continuous aspiration was applied 
to ensure that no inadvertent entry into the vasculature 
was made. After aspiration of no blood was verified, 40 
mL of the local anesthetic admixture was injected into 
the space in 5-mL increments. 

In the other group, the FICB was placed using surface 
landmarks. As mentioned, the area of interest was identi-
fied by drawing a line between the anterior superior iliac 
spine and the outer corner of the pubic tubercle. This 
line was divided into 3 equal parts. The lateral one-third 
mark was noted, and a point 1 to 2 cm distal from this 
site was marked as the site for needle insertion. This area 
was anesthetized by subcutaneous infiltration with 1 to 
2 mL of 1% lidocaine solution using aseptic technique. 
An 18-g, 89-mm (3.5-in) Tuohy needle was attached to 
an administration set to allow constant aspiration during 
insertion. The Tuohy needle was advanced through the 
anesthetized infiltration site at a 75˚ angle to the skin 
using a loss of resistance technique. As the needle was 
advanced, the first loss of resistance was noted when the 
needle tip passed through the fascia lata. Needle advance-
ment continued until a second loss of resistance was 
felt, thereby indicating that the needle had successfully 
pierced the fascia iliaca. This technique is often referred 
to as a “double pop” technique. Aspiration was per-
formed to determine the presence of heme, and on nega-
tive results, 40 mL of the local anesthetic admixture was 
injected in 5-mL increments. Digital pressure just distal 
to the needle insertion site was applied for 5 minutes to 
facilitate cephalic spread of the local anesthetic solution. 

For both groups, assessment of block efficacy of all 3 
nerves was performed at 5-minute intervals for the first 
30 minutes after the block. Assessment used the MBS 
to denote degree of motor function and the Semmes-
Weinstein monofilament to denote loss of sensation. For 
comparison, the sensory measurements were also done to 
the nonoperative lower extremity to provide the subject 
with a frame of reference. Partial blockade and the nerves 
that remained unblocked were also noted. In the event of 
a total block failure or incomplete block, alternative post-
operative analgesia was provided based on subject require-
ments. The total time to place the block was also recorded.

• Postoperative Data Collection. Following block 
placement, all subjects were transported to the operative 
suite where general anesthesia was administered. The 
choice of airway device was left to the anesthesia pro-
vider, and all subjects had an endotracheal tube or a 
laryngeal mask airway placed. Prophylactic antiemetics 
were administered according to the provider’s discretion, 
and the type and dose of antiemetic administered was re-
corded. The intraoperative administration of opioid anal-
gesics was at the discretion of the anesthesia provider and 
was documented on the data collection sheet. Ketorolac, 

15 to 30 mg IV, was available and was administered at the 
provider’s and surgeon’s discretion at the conclusion of 
surgery. Operative time and all medications administered 
were recorded. 

Following extubation, or removal of the laryngeal 
mask airway, all subjects were transferred to the post-
anesthesia care unit (PACU). On transfer from the opera-
tive suite, all subjects were assessed on entry to and dis-
charge from the PACU for degree of motor and sensory 
blockade of their lower extremity using the MBS and the 
Semmes-Weinstein monofilament. All nausea was treated 
using the standard orders for the PACU in this institu-
tion, which allowed the administration of ondansetron 
(4 mg IV every 15 minutes, up to 8 mg total) or meto-
clopramide (10 mg IV). Pain in the PACU was treated 
with morphine sulfate (1 to 3 mg IV every 5 minutes, to 
a maximum of 0.15 mg/kg). Postoperative tremors in the 
PACU were treated with meperidine, 12.5 to 25 mg IV 
every 15 minutes, to a maximum of 50 mg. 

After meeting PACU discharge criteria, patients were 
transferred to the same-day surgical unit (SDSU). Pain in 
the SDSU was treated using the standard orders for pre-
discharge analgesic prescribed by the attending orthope-
dic surgeon. Pain severity was assessed for all subjects on 
entry to and discharge from the SDSU, and immediately 
before any supplemental analgesic was administered. 
Severity of pain was rate using a 0 to 10 verbal numeric 
rating scale, in which a score of 0 indicated “no pain” 
and a score of 10 indicated “the worst pain imaginable.” 
The times of entry to and discharge from the SDSU were 
recorded. All analgesics administered preoperatively, 
perioperatively, and postoperatively were converted to 
morphine equivalents before data analysis. 

Before discharge, all subjects were provided with a 
data collection tool to document verbal numeric rating 
scale scores and analgesic use for the first 48 hours fol-
lowing discharge from the hospital. Subjects were asked 
to record their severity of pain at home as well as the time 
and amount of medication required for supplemental 
analgesia. Approximately 48 hours following discharge 
from the hospital, all subjects were contacted by an in-
vestigator at home via telephone to collect this informa-
tion and to determine their overall level of satisfaction 
regarding their postoperative level of analgesia. This 
satisfaction was measured using a 5-point Likert scale, in 
which a score of 1 indicated “complete satisfaction”; 2 = 
“satisfied”; 3 = “somewhat satisfied”; 4 = “dissatisfied”; 
and 5 = “completely dissatisfied.”

• Data Analysis. Before initiation of this study, a power 
analysis was performed to determine sample size based 
on previous research that indicated that the approximate 
success rate of the 3-in-1 block would be 50% compared 
with 80% for the FICB. Using these ratios a 2-proportions 
power analysis was performed using an α of .05 and a β 
of .20, and it was determined that approximately 30 sub-
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jects per group would be required to achieve significance. 
Factoring in an attrition rate of 10%, this increased our 
sample size to 33 subjects in each group. All data were 
analyzed using inferential and descriptive statistics. A P 
value of < .05 was considered significant. 

Results
A total of 66 subjects were enrolled in this study, but 6 
were removed from the study, leaving 60 subjects (30 
per group) for analysis. The 6 subjects removed from 
the study did not receive either block because of delays 
(operating room logistical and surgeon-related) that pre-
vented the subjects from receiving a block before surgery. 

There was no statistical significance between the 
groups in demographic variables, except race, for which 
it was noted that 40% of the subjects in the 3-in-1 group 
were white compared with 77% in the FICB group (P = 
.02). However, on subanalysis of data, this racial differ-
ence did not have any impact on the primary outcome 
variables of analgesic requirements or overall satisfaction 

scores. There were no significant differences in time to 
place block, surgical time, total time in the PACU, time 
in the SDSU, or total hospital time; nor was there a differ-
ence in the number of subjects able to be directly admit-
ted to the SDSU (Table 1). 

The onset and quality of the block were evaluated by 
an examination of sensory changes of the corresponding 
dermatomes. The time to achieve sensory blockade was 
evaluated every 5 minutes for the first 30 minutes fol-
lowing block placement. A significant difference in the 
percentage of subjects who achieved full sensory block 
of the obturator nerve was noted in the 3-in-1 group at 
5, 10, 20, 25, and 30 minutes following block placement 
compared with the FICB group. The sensory blockade 
for the femoral nerve was not significantly different 
between groups at any time point measured (P > .05), 
but the 3-in-1 group did have a higher degree of motor 
blockade in the femoral nerve in every time point except 
at 5 minutes following block placement (P < .05, Table 
2). Sensory block for the LFC was higher in the FICB 

Variable 3-in-1 Block group FICB group P value

Age, y (mean ± SD) 35.5 ± 11.5 34.7 ± 9.7 .79

Gender (No.)

  Male 24 25 .53

  Female 6 5

Ethnicity (No.)

  White 12 23

  African American 6 3 .02a

  Hispanic 5 2

  Asian 5 0

  Other 2 2

PACU bypass (No.) 

  Yes 3 0 .08

  No 27 30

Time to place block, min 8.3 ± 4.8 7.2 ± 3.9 .40 
(mean ± SD)

Operative time, min 99.5 ± 33.0 106.5 ± 43.0 .48 
(mean ± SD)

PACU time, min 55.4 ± 20.2 53.0 ± 23.0 .63 
(mean ± SD)

SDSU time, min  69.3 ± 40.4 78.4 ± 39.4 .58 
(mean ± SD)

Total hospital time, min 224.2 ± 92.0 245.4 ± 107.0 .65 
(mean ± SD)

Median satisfaction score (range) 1 (1-2) 1 (1-2) .67

Table 1.  Demographics, Time Variables, and Satisfaction Scores
a Significant at P < .05.
Abbreviations: FICB, fascia iliaca compartment block; PACU, postoperative anesthesia care unit; SDSU, same-day surgery unit.
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group at all time points compared with the 3-in-1 group, 
but this did not achieve statistical significance. The LFC 
was the only nerve that was noted to have achieved a 
higher degree of blockade in the FICB group. However, 
when the percentage of subjects who achieved complete 
blockade of all 3 nerves 30 minutes after placement was 
analyzed, a higher percentage of those in the 3-in-1 group 
had complete blockade than in the FICB group (82% vs 
67%, P = .21; Figure 1). 

Analgesic requirements were compared to evalu-
ate quality of the block, and the time to first analgesic 
request was used as a marker of duration. Analgesic 
requirements were similar between groups. The total 
morphine equivalents required in the hospital in the 
3-in-1 group was 20.6 ± 16.4 mg (mean ± standard de-
viation [SD]) compared with 19.9 ± 11.3 mg in the FICB 
group (P = .84). There was also no difference in total 
analgesic requirements following discharge to home, 
29.6 ± 22.0 mg in the 3-in-1 group compared with 33.2 
± 23.0 mg in the FICB group (P = .45). The 3-in-1 group 
required analgesia earlier than those in the FICB group; 
however, this achieved significance only for the time to 
third analgesic request (P = .049). The time to first anal-
gesic request was 497 ± 620 minutes in the 3-in-1 group 
compared with 649 ± 636 minutes in the FICB group (P 
= .39, Figure 2). The time to second analgesic request 
was 653 ± 458 minutes in the 3-in-1 group compared 
with 945 ± 628 minutes in the FICB group (P = .16). 
The time to the third analgesic request was 879 ± 606 
minutes in the 3-in-1 group compared with 1,499 ± 838 
minutes in the FICB group (P = .049). A similar ratio of 
subjects in both groups required some analgesia in the 
postoperative period in which approximately 60% of all 

subjects required postoperative analgesia. 
There were no differences noted in the 0 to 10 pain 

scores on the verbal numeric rating scale before first an-
algesic requests in the PACU, SDSU, or home settings (P 
> .05, Figure 3). There were also no differences in pain 
scores noted for each subsequent analgesic request. 

The degree of motor block was different between the 
groups. Subjects in the 3-in-1 group had a higher degree 
of complete motor blockade of the femoral nerve at all 
time points except at 5 minutes, achieving statistical 
significance at 10, 15, and 20 minutes following block 
placement. A similar trend was noted for degree of motor 

Table 2. Percentage of Complete Motor Blockade at Measured Time Points
a Significant at P < .05. 
Abbreviation: FICB, fascia iliaca compartment block.

Time point 3-in-1 Block group (%) FICB group (%) P value

Femoral nerve

  5 min 0 0 > .99 

  10 min 23 0 .01a

  15 min 30 0 .001a

  20 min 30 7 .02a

  25 min 40 17 .05

  30 min 45 22 .08

Obturator nerve

  5 min 3 3 > .99

  10 min 13 3 .17

  15 min 20 6 .14

  20 min 27 6 .04a

  25 min 30 14 .13

  30 min 37 15 .07
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Figure 1. Percentage of Complete Sensory Block at 30 
Minutesa
a Significant at P < .05. 
Abbreviations: FICB, fascia iliaca compartment block; LFC, lateral 
femoral cutaneous.
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blockade to the obturator nerve. The 3-in-1 group had 
a higher percentage of complete obturator nerve motor 
blockade at every time point except 5 minutes, but this 
achieved statistical significance only at 20 minutes fol-
lowing block placement (see Table 2). 

There were no differences between groups in the 
type of volatile agent used, the knee needing repair, 
ketorolac administered perioperatively, amount of local 
anesthetic used to place the block, or concomitant local 
anesthetic administered by the surgeon before surgery. 
No difference between groups was found in any other 
medication administered during the perioperative period. 
Satisfaction scores were also noted to be similar between 
groups. Both groups reported a median score of 1 (com-
plete satisfaction). 

Discussion 
Although there was a significant difference in the groups 
in terms of race, there was no correlation found with 
any of the variables in the study. Additionally, there are 
no data in the literature suggesting that there is a racial 
difference in local anesthetic absorption. Therefore, it is 
unlikely that the difference in race had any impact on the 
results reported here, but further research is necessary to 
rule out this possibility. 

The significance found in the loss of motor function 
or setup time of the 3-in-1 block suggests that this block 
may have an increased speed of onset compared with 
FICB. In relation to sensory block, a clinically significant 
difference was noted at 30 minutes, when it was found 
that 82% of the group receiving the 3-in-1 block had com-
plete sensory block compared with only 67% in the FICB 
group. When only the degree of block to the major nerves 
(obturator and femoral) was analyzed, it was noted that 

93% of the 3-in-1 group had achieved complete sensory 
block compared with only 67% of the FICB group. This 
finding indicates more complete anesthesia to the major 
branches of the lumbar plexus. This is important because 
blockade of the LFC is a simple field block to perform in 
isolation and can be done without the specialized equip-
ment and technique that are required when the femoral 
nerve or the obturator nerve is done in isolation. Based 
on this we conclude that the 3-in-1 block was superior to 
the FICB in achieving significant anesthesia 30 minutes 
after block. We therefore suggest that perhaps the 3-in-1 
block is superior to the FICB to provide anesthesia for a 
surgical procedure if transport to the OR is anticipated 30 
minutes following block insertion. 

We were not able to determine whether the 3-in-1 
block is superior to the FICB for anesthesia without 
general anesthesia because in this study all subjects 
received general anesthesia. It was noted that the anal-
gesic requirements perioperatively were similar between 
the groups, thereby indicating that a similar degree of 
analgesia occurred during the operative procedure. An 
explanation for this may have been the additional time 
between placement of the block and the time of arrival 
in the operating room. The time between block comple-
tion and entry into the operative suite was approximately 
55 minutes in both groups. This additional time did not 
include further sensory assessments, and this may have 
been enough time for the discrepancy in sensory block-
ade between groups to normalize between the groups. 
This supposition is supported by the PACU sensory level 
admission data that were obtained on entry. These data 
revealed that complete blockade was noted in 92% of the 
3-in-1 group and in 84% of the FICB group, indicating 
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that some nerve blockade occurred in the missed nerves 
sometime following the 30-minute assessment. 

It was also noted that while the 3-in-1 group did have 
a faster onset of anesthesia to all 3 nerves of interest, they 
also had a shorter duration of analgesia compared with 
the FICB group. The FICB group required no supplemen-
tal analgesia for approximately 11 hours following block 
placement compared with 8 hours in the 3-in-1 group, 
thereby indicating that the FICB was superior in provid-
ing longer-acting postoperative analgesia. Although this 
did not achieve statistical significance in our sample, 
it was clearly clinically significant. Furthermore, we 
believe this difference would have achieved statistical sig-
nificance if the sample size had been approximately 200 
per group because of the large SD noted in the sample 
population. Performance of the study with 200 subjects 
per group would prove to be problematic because of time 
constraints; however, we were satisfied with the sig-
nificant degree of analgesic efficacy reported in the FICB 
group to suggest that perhaps the FICB is superior to the 
3-in-1 block in achieving a longer duration of analgesia. 

It should be noted, however, that both blocks did 
provide excellent analgesia for an extended time. 
Additionally, all subjects were satisfied with their level of 
postoperative analgesia and, when queried as to whether 
they would request a block (either the 3-in-1 block or the 
FICB), only 1 subject in the FICB group reported prefer-
ence for a different form of analgesia. 

The results support the findings of Fournier et al9 

that the average length of time to first analgesic request 
was approximately 492 minutes when the 3-in-1 block 
was used in combination with general anesthesia. Our 
findings differed from those by Dalens et al,1 who re-
ported that the average time to first analgesic request was 
approximately 372 minutes when the FICB was used. 
However, their sample was a pediatric population, and 
this alone may account for the dissimilarities.1 

The 3-in-1 block has traditionally been the peripheral 
nerve block of choice for lower-extremity surgery and 
was introduced by Winnie et al.5 Its main advantage 
continues to be the ability to block the femoral, LFC, and 
obturator nerves.4-6,10 Although this method proves to be 
effective, some studies suggest that it can be technically 
difficult in the hands of inexperienced, newly trained an-
esthesia providers. Previous studies have shown a success 
rate of achieving blockade as low as 20%, which has been 
linked to its difficulty in placement.4-6,10 This difficulty 
arises from the inability of the provider to properly locate 
the anatomical landmarks needed to facilitate blockade. 
More specifically, the inappropriate identification of the 
inguinal ligament prevents successful location of the 
femoral sheath, which is necessary to provide adequate 
analgesia and anesthesia to the lower extremity. 

There were no failures of the 3-in-1 block in this study, 
which may be due to the application of the ultrasound-

guided technique, which allows visualization of the 
femoral nerve and artery. In addition, infiltration of the 
local anesthetic into the femoral sheath further increases 
success of localizing the obturator and LFC nerves. This 
is important because previous studies have suggested 
that the failure rate of the 3-in-1 block is directly related 
to the inability to consistently block all 3 nerves, thereby 
increasing postoperative analgesia requirements.1-4,6 To 
alleviate this potential problem, the addition of ultra-
sound is recommended when using the 3-in-1 block 
technique. This method decreases the level of difficulty, 
which allows the inexperienced provider or trainee to 
be successful in block placement. To obtain this success 
level, the anesthesia provider or trainee must be familiar 
with the anatomical landmarks seen under ultrasound. 
The lack of experience with ultrasound guidance may 
have contributed to the lower success rate noted in previ-
ous studies. We based our original power analysis on the 
reported success ratios of 50% for the 3-in-1 block and 
80% success rates reported when the FICB is used. These 
studies were done not using the ultrasound for 3-in-1 
block placement; therefore, this may have accounted for 
the significantly higher success rates we achieved in our 
study. Researchers conducting future studies that employ 
ultrasound for guidance during placement of the 3-in-1 
block should consider the success rates reported by this 
and other studies that use ultrasound technology when 
doing their power analysis. 

In comparison with the 3-in-1 block, one of the major 
benefits of the FICB traditionally has been the ease of 
placement, as seen in the pediatric population. This 
study shows that the ease of placement is also evident 
in an adult population. This is important because of the 
varied level of experience found at this large military 
medical center. Our facility is primarily a training facility 
for anesthesia providers, which can be problematic for 
accuracy in regional anesthesia. Use of the FICB in this 
training facility has allowed the inexperienced anesthesia 
provider and trainee to be successful in block placement. 
As stated previously, there was no significant difference 
in time of placement, individual nerve coverage, or time 
to first analgesia when the FICB was compared with the 
3-in-1 block. Even in the advanced setting with the avail-
ability of ultrasound, the technique of injection below 
the inguinal ligament has been shown by Hara et al11 to 
be as effective as a nerve targeting technique for LFC. 
What makes the FICB unique is the fact that no advanced 
equipment is needed to perform it, thereby increasing the 
success rate of placement. This is especially beneficial 
because of the portability of the FICB and its ability to be 
used in an austere environment, such as in the field for 
patients with trauma to the femur.12 
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