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Abstract

This study aims to investigate the positioning accuracy and effectiveness of the loss of resistance
technique (LOR) in fascia iliaca compartment block (FICB). A total of 175 patients prepared for hip
surgery were enrolled; the injection needle was inserted at the centrolateral one-third point of the
junction of the anterosuperior iliac spine and external pubic angle, 2 cm parallel to the tail end; after
sensing a feeling of "breaking through" twice, 30 mL 0.5% ropivacaine was injected, and its spread was
assessed by ultrasound-guidance. The patients were divided into three groups according to needling
positions: group A: accurate, group B: too shallow (above the fascia iliac), and group C: too deep (inside
the iliopsoas). The sensation blocks of the femoral, lateral femoral cutaneous, and obturator nerves were
recorded 20 min after the injection. As observed under ultrasound, the positioning accuracy rate of
LOR inside the FIC was 56.6%. The success rate of FICB using LOR was 91.4% 20 min later, and the
complete block rate was 68.0%. The successful and complete block rates in group A were significantly
higher than those in groups B and C (P < 0.001). The key for successful and complete FICB was accurate
injection of the medicine into the FIC, but traditional LOR showed unsatisfactory accuracy when
positioning within the FIC.
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Introduction
Fascia iliaca compartment block (FICB) can effectively block
the femoral, lateral femoral cutaneous, and obturator nerves.
Single or continuous FICB could improve postoperative
analgesia in patients, reduce postoperative morphine use [1,2],
and be used as preoperative analgesia for patients with
fractures [3]. Because its needling point is far away from the
femoral nerve and blood vessels compared to the traditional "3-
in-1" method, the FICB procedure is simple, safe, and effective
[4,5]. The most commonly used method for FICB is the loss of
resistance technique (LOR), but its success rate varies widely
from up to 96% [6] to only 67% [7]. However, to our
knowledge, no studies have clearly confirmed the success rate
and efficiency of the LOR technique in clinical anesthesia, and
there are currently no effective evaluation criteria. In recent
years, the ultrasound-guided peripheral nerve block technique
has been applied in clinical anesthesia, which allows
visualization of the blood vessels, nerves, surrounding tissues,
as well as the ability to visualize the spread of medicine [8].
Ultrasound-guided peripheral nerve block also allows direct
observation of each anatomical structure and monitoring of the
blocking process in real-time [9]. Ultrasound-guidance has
proven to be a valuable method for peripheral nerve block
positioning and is currently used in clinical anesthesia [8]. The
current study assessed the accuracy and evaluated the clinical
effects of ultrasound-guided LOR in FICB.

Materials and Methods

General data
Patients aged 20-80 years old with American Society of
Anesthesiology (ASA) classifications I-III who were prepared
for hip surgery were enrolled in the study. The exclusion
criteria included: 1) operation contraindications such as
infection at the puncture site, anatomic variations, coagulation
abnormalities, or unsuitable posture; 2) previous history of
long-term administration of non-steroidal anti-inflammatory
analgesics, or addiction to opioids; 3) neurological limb
abnormalities.

Ultrasound-guided LOR in FICB
Each patient underwent routine monitoring after entering the
operation room, and the sense of temperature was tested at the
anterior zone of 1/3 lower limb thigh, two-thirds of the way
above the median knee joint and the lateral zone of thigh to
ensure consistency in both lower extremities. Each patient was
then placed in a supine position; a line was drawn between the
anterosuperior iliac spine and the external pubic angle, which
was then equally divided into three segments, and the point at
the centrolateral one-third junction and 2 cm parallel to the tail
end was selected as the needling point (Figure 1).
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Figure 1. Needling positions on skin surface for FICB.

Figure 2. Ultrasound image of FIC.

After puncturing skin, a needle with 50-mm short bevel
(Plexufix® 50 mm, 24G. B.Braun Co., Germany) was placed
at a 60° angle with the skin and used to pierce the skin; the
needle was withdrawn after the anesthetists felt the needle
"breaking through" twice, and fixed when no blood appeared.
A nerve-block ultrasound-guided (M-Turble, SonoSite, USA)
was then performed, placing the probe (HFL 38 × /13-6 MHz,
SonoSite, USA) along and below the inguinal ligament to
observe the puncture needle; the ultrasound images were
adjusted to clearly identify the femoral artery, femoral nerve,
and fascia iliaca (Figure 2). Next, 30 mL of 0.5% ropivacaine
(batch number: IL1619, AstraZeneca AB, Sweden) was then
administrated via the needle. The drug diffusion site was
observed (above the fascia iliaca, within the FIC, and inside the
iliopsoas, Figures 3A-3C), and diffusion in the FIC was
defined as observable diffusion of the drug below the fascia
iliaca and surrounding the femoral nerve (Figure 3B). The
depth of the needle was measured, and the degree of block was
evaluated 20 min later by testing the sense of temperature
using an alcohol swab on the anterior zone of 1/3 lower limb
thigh (femoral nerve-innervated area), two-thirds of the
distance above the median knee joint of the thigh (obturator

nerve-innervated area), and the lateral zone (lateral femoral
cutaneous nerve-innervated area). The results were scored as 0
(feeling normal)=no sensation loss, and 1 (sensation
changed)=temperature sense diminished or disappeared. A
temperature sensation change (temperature sensation decreased
or disappeared) on one or more sights of the thigh was defined
as a successful block, while a temperature sensation change on
all three sides was defined as a complete block.

Figure 3. A: ultrasound image of drug diffusion above the fascia
iliaca; B: ultrasound image of drug diffusion within FIC; C:
ultrasound image of drug diffusion inside the iliopsoas.
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Statistical analysis
SPSS version 13.0 was used for statistical analysis.
Measurement data were expressed as means ± standard
deviations and compared using analysis of variance (ANOVA);
counting data were expressed as percentages (%) and
compared using χ2 tests, with P<0.05 considered statistically
significant.

Results
This study included 175 patients (82 men and 93 women), with
a mean age, height, and weight of 57.3 ± 15.9 years, 165.2 ±
14.7 cm, and 64.9 ± 11.1 kg, respectively. Groups A, B and C,
based on drug diffusion, contained 99 (56.6%), 25 (14.3%),
and 51 cases (29.1%), respectively, and there were no
statistically significant differences in the general patient
conditions among these three groups (Table 1). A total of 160
cases appeared to experience changes in temperature sensation
on any side of the thigh 20 min after LOR for FICB, resulting
in a successful block rate of 91.4%; furthermore, a total of 119
cases experienced changes in temperature sensation change on
all three sides, corresponding to a complete block rate of

68.0%. The success and complete block rates in group A were
significantly different from those in groups B and C (Figures 4
and 5).

Figure 4. Success rate of block in each group (*P=0.017, #P=0.002,
P>0.999). The success rate of block in group A was significantly
different from those in group B and C. There was no difference in the
success rate of block between group B and C.

Table 1. General information of the patients in the three groups ( ͞x ± s).

Group Cases Gender (M/F) Age (years) Height (cm) Weight (kg)

A 99(56.6%) 50/49 58.1 ± 15.3 166.6 ± 12.3 65.4 ± 10.5

B 25(14.3%) 12/13 58.3 ± 15.0 160.9 ± 20.2 66.4 ± 11.8

C 51(29.1%) 20/31 55.1 ± 17.5 164.5 ± 15.7 62.0 ± 11.6

Statistics -- 1.738 0.653 1.557 1.183

P -- 0.419 0.522 0.214 0.309

Figure 5. Completing rate of block in each group 20 min after
implemented the block (*P<0.01, #P=0.003, P>0.999). The
completing rate of block in group A was significantly different from
those in group B and C. There was no difference in the completing
rate of block between group B and C.

Discussion
The ultrasound-guided imaging used in this study revealed that
the success rate of traditional LOR was only 56.6%. This low
success rate was mainly related to the anatomic structures of

the FIC. The FIC is a potential cavity with the iliopsoas and
fascia iliaca as the posterior and anterior borders, respectively,
and the superficial layer of the fascia iliaca is covered by the
fascia lata. The femoral, lateral femoral cutaneous, obturator,
and reproductive femoral nerves also distract in the FIC to
varying degrees. The ventral side of the FIC is covered by the
fascia lata and fascia iliaca, such that there is a definite sense
of a needle “breaking through” these two layers, namely the
feeling of a loss of resistance, beyond which the needle enters
the FIC (Figure 6). Several studies have indicated that that FIC
is less commonly used in adult patients because the presence of
the fascia iliaca and thus clear differentiation of “breaking
through” cannot be easily confirmed [10]. Analysis of
cadaveric anatomies [11] revealed that human subcutaneous
tissue is composed of multiple fascial layers, and LOR might
be associated with the needle broke through any of these
layers. Thus, it is possible with traditional LOR to mistake
other fascia as the fascia iliaca, leading to incorrect FIC
positioning as well as injection of the drug outside the FIC
(above the FIC or inside the iliopsoas) [12]. Incorrect injection
sites would reduce the success rate of regional anesthesia [13].
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Figure 6. Anatomic structures of FIC.

Traditional LOR emphasizes feeling the "breaking through"
sensation twice, indicating successful penetration of the needle
through the fascia lata and fascia iliaca. However, mistaking
the fascia of the subcutaneous tissue for the fascia iliaca would
result in too-shallow needling. Use of short-bevel needles
requires extra force to break through the fascia because the
needle tip slope is 45°, which may result in too-deep needling
after penetrating the fascia. Compared with traditional nerve
block methods such as blind detection, nerve stimulator
guidance, computed tomography (CT), or magnetic resonance
assistance, the advantages of ultrasound-guided peripheral
nerve block include the ability to directly "observe" each
anatomical structure and simultaneously monitor the block
process in real-time. In this study, when the anesthetist felt the
sense of "breaking through" twice, one ultrasound probe was
placed at the inguinal folds to observe drug diffusion after
administration, thus marking the exact location of the needle.
The results showed that the drug diffusion was above the fascia
iliaca in 25 cases (14.3%), within the FIC 99 in cases (56.6%),
and inside the iliopsoas in 51 cases (29.1%). In other words,
ultrasound confirmed that the traditional LOR methods only
had an accuracy rate of 56.6%; thus, the traditional LOR
method had certain limitations when used to for positioning
within the FIC.

Previous studies have used corresponding nerve block
situations to assess block success or when evaluating the
effects of FICB. Lopez et al. [6] used the temperature sensation
test on the anterior, lateral, and median side of the thigh 10 min
after drug administration to evaluate the block effects, in which
temperature sensation loss on all the three sides of thigh was
defined as a complete block, loss on one or two sides of the
thigh was defined as a partial block, and no loss of sensation
was defined as block failure; complete and partial blocks were
considered successful blocks, and the success rate in their
study was 96.4%. According these criteria, 160 cases in the

current study lost temperature sensation on any side of thigh 20
min after drug administration, accounting for 91.4% of all
cases, similar the rate reported by Lopez. Meanwhile, 20 min
after the block, 119 cases exhibited hypoesthesia on all three
sides of the thigh, accounting for 68% of cases. Therefore, the
success rate of LOR for FICB was 90% in the current study,
while the rate of complete block was over 65%, indicating its
high clinical efficiency.

Drug diffusing outside the FIC may also result in anesthetic
effects. This is because the FIC is a type of deep fascia
composed of dense connective tissues. Ropivacaine is a long-
term local anesthetic; when injected above the FIC, some drug
might penetrate the fascia iliaca and reach the FIC, resulting in
the corresponding effects. Furthermore, 30 mL of 0.5%
ropivacaine was used in the current study, which is a relatively
high dosage and concentration; therefore, injection of the drug
inside the iliopsoas, could still affect the corresponding nerve
through trans-muscle diffusion and result in a successful block.
However, 20 min after the block, the success rate of FICB was
98.0% and the complete block rate was 86.9%, rates, which
were both significantly higher than the other two situations;
thus, accurate positioning within the FIC could significantly
improve success and complete block rates in FICB.

Ultrasound guided nerve block is good method in FICB;
however, it has some limitations in clinical work. First of all it
need ultrasonic equipment in special and it is not available in
most hospitals and secondary it can increase the cost in clinic
and also is not easily to be carried with operator at any time
because of its inconvenient moving in addition of all above the
clinical doctors still need a certain courses of training on the
ultrasonic using so that they can keep reaching the well-done
blocking effect. Therefore, corresponding ultrasound guiding
nerve blocking, the traditional blocking without it still has its
superiority in clinical work.

FICB has traditionally been performed using the method of
blindly detecting the LOR, and the success rate of this
technique varies in different studies [14]. In order to ensure
block consistency in this study, all operations were performed
by anesthetists with more than six years of experience with
anesthesia, and all anesthetists had independently completed
more than 50 FICB procedures before this study, thus ensuring
the correctness and accuracy of needling in our study.

In recent years, ultrasound-guided nerve blocks have offered
advantages such as increased success rates, shorter block onset
times, longer block duration, lower effective concentrations,
and higher patient satisfaction than traditional methods
[15-21], resulting in its increasing application in clinical work.
Dolan reported that ultrasound-guided FICB could effectively
improve success block rates [12] because the needle could be
accurately positioned within the FIC under ultrasound
guidance, an observation similar to the results of the current
study, in which accurate positioning of the needle within the
FIC resulted in significantly higher successful block rate
compared to rates in the other two groups.

Yuan/Yin/Xu/Yang

1085 Biomed Res- India 2016 Volume 27 Issue 4



The results of this study showed that accurate positioning in
the FIC could improve the success rate and completing rate of
block in FICB. While LOR had good clinical efficacy for
FICB, its accuracy was not satisfactory. Because ultrasound
maybe useful for accurately locating the FIC, it could
effectively improve the accuracy of FIC positioning.
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