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Abstract : Introduction : Endeavours to block the 
lumbar plexus have led to the development of multiple 
techniques and approaches to reach its different branches. 
Over the years, because of the evolution of radiographic 
techniques (CT-scan and MRI) and the introduction of 
ultrasound (US) guidance, several of these techniques 
were compared, re-evaluated and re-appreciated. 
Methods : In this paper, a review on different manners 
to block the lumbar plexus was performed. Systematic 
Search in PubMed, Medscape, and ResearchGate was 
done with the following MeSH terms: fascia iliaca, fascia 
iliaca compartment, fascia iliaca compartment block, 
plexus blocks, “3:1 block” and regional anesthesia. 
Results : Recently, the fascia iliaca compartment block 
(FICB) has regained interest in blocking the different 
branches of the lumbar plexus. By performing a FICB, 
the goal is to block the femoral nerve (FN), the lateral 
femoral cutaneous nerve (LFCN) and the obturator nerve 
(ON). This block evolved from a blind para-vascular 
infra-inguinal technique to an US guided supra-inguinal 
technique. The history of the FICB is discussed in this 
paper. 

Keywords : Fascia iliaca block ; fascia iliaca compart-
ment ; lower extremity blocks ; “3:1 block”.

Introduction

To understand the emergence of the fascia 
iliaca compartment block (FICB), knowledge of the 
anatomy of the pelvic region is fundamental. The 
fascia iliaca (FI) is the fascia covering the iliacus 
muscle (IM) and the psoas muscle (PM). The PM 
is composed of a deep and superficial part. The 
deep part originates from the transverse processes 
of the first lumbar vertebra till the fifth lumbar 
vertebra. The superficial part originates from the 
lateral surfaces of the body of the last thoracic and 
the first 4 lumbar vertebrae and from neighbouring 
intervertebral discs. The IM originates from the iliac 
fossa and iliac crest, joins the PM and both insert on 
the lesser trochanter of the femur. The IM, the PM 
and the FI are the borders of a virtual space, called 
the FI compartment that extends from the lumbar 
vertebrae to the lesser trochanter. The femoral nerve 

(FN), the lateral femoral cutaneous nerve (LFCN), 
and the obturator nerve (ON) originate from the 
lumbar plexus and pass through this virtual space. 
Theoretically, these 3 nerves can be blocked by 
injecting local anesthetic agents (LA) under the FI 
with a single needle insertion, and subsequently 
provide additional postoperative analgesia for major 
hip and knee surgery in an elegant and minimal 
invasive way. 

The goal of this paper is to clarify the history 
of the different approaches of the FICB. The FICB 
evolved from a blind para-vascular infra-inguinal 
technique to an ultrasound (US)-guided supra-
inguinal technique. An important landmark for 
these different approaches is the place of injection 
of the LA with regard to the inguinal ligament (IL). 
Recently, the supra-inguinal approach has gained 
popularity over the infra-inguinal approach.

Methods

In this paper, a review on different manners to 
block the lumbar plexus was performed. Systematic 
Search in PubMed, Medscape, and ResearchGate 
was done with the following MeSH terms: fascia 
iliaca, fascia iliaca compartment, fascia iliaca 
compartment block, plexus blocks, “3:1 block” and 
regional anesthesia.
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(due to the pressure) are the most plausible reasons 
(Fig. 1).

Dalens’ modification of the “3-in-1 block”

In a number of patients, the “3-in-1 block” failed 
to provide adequate anesthesia in areas supplied 
by the LCFN and ON. On the other hand, several 
case reports described paresis of hip flexion, knee 
extension and adduction of the thigh, and absence 
of sensation in the FN and LCFN territories, after 
injection of LA inferomedial of the anterior superior 
iliac spine (ASIS) in an attempt to block only the 
LCFN (3). Sharrock concluded that it is possible to 
obtain lumbar plexus anesthesia by injecting into 
the interfascial plane at a site away from the FN and 
the femoral artery (3). In 1989, Dalens described 
this approach of the FICB in a pediatric population 
(4). He hypothesized that sufficient amounts of 
LA injected immediately posterior to the FI, could 
spread at the inner surface of this fascia and contact 
the FN, LCFN and ON that run, at least partly, 

Results

More than 5.000 articles were retrieved using 
all MeSH terms. After removing duplicates and 
articles not related to lower extremity blocks, 186 
articles were screened using these search criteria 
referring to the fascia iliaca (compartment) block. 
Case reports and non-relevant literature were 
excluded, leaving 32 articles assessed for eligibility 
and included in the review.

An increase in publications on the FICB is 
noticed since the 1980s, with exponential increase 
in the last 4 to 5 years. This increase is probably due 
to the introduction of US. Articles were categorized 
by approach and by date. Over the years, the FICB 
evolved from a landmark to an US guided technique.

Landmark techniques

The “3-in-1 block” of Winnie

In 1973, Winnie described a technique to block 
the lumbar plexus with an inguinal paravascular 
injection (1). He called this technique the “3-in-1 
block” referring to the fact that he assumed to block 
the 3 nerves of the lumbar plexus with one single 
injection. At that time, the perivascular concept 
was already well established for the brachial 
plexus (the brachial plexus and vascular structures 
are enveloped within one sheet of fascia from the 
cervical vertebrae to the distal axilla) and was the 
basis for anesthesia of the arm with one injection. 
Before Winnie’s study, it was presumed that the 
different branches of the lumbar plexus were located 
too deep and were positioned too distant from each 
other to obtain an easy and complete anesthesia 
with one injection (2).

Winnie inserted a needle in a slide cephalad 
direction, just below the IL and lateral of the 
femoral artery, until a paresthesia was elicited in the 
FN territory (1). A remarkable detail is that during 
injection, firm pressure was applied distal from 
the needle in order to promote cephalad spread of 
the LA. Even after removal of the needle, pressure 
was maintained in combination with an upward 
massaging gesture of the area (1) (Fig. 1). Winnie 
studied the effects of different volumes of LA: 15, 
20, 25 and 30 mL. All patients in the different groups 
had a block of the FN, LCFN and ON, except in the 
group that received 15 mL. In this group, only 3 out 
of 5 patients had a block of the 3 nerves, suggesting 
a volume effect (1). The mechanism at that time was 
not fully understood but a local effect on the FN 
and an overflow to the supra-inguinal part of the FI 

Fig. 1. — Comparison of the different approaches according to 
A) Winnie, B) Dalens, C) Dolan (first US-guided infra-inguinal 
approach) and D) Hebbard (first US-guided supra-inguinal 
approach).
Yellow stripe : femoral nerve ; red stripe : femoral artery ; blue 
stripe : femoral vein.
US : ultrasound. PUB : symphysis pubic. ASIS : anterior 
superior iliac spine.
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through the skin at a right angle 1 cm above the IL, 
as opposed to 0.5 cm caudal of the IL in the classic 
Dalens’ method, at the junction of the middle. His 
hypothesis was that injecting 40 mL of LA above the 
IL would allow the LA to block the lumbar plexus 
at a higher level. He demonstrated a significant 
reduction in morphine consumption at 24 hours (37 
mg vs 22 mg) when this technique was compared to 
a sham block (7).

US guided techniques

With the introduction of US, the targeted 
structures could be visualized, possibly leading to a 
better position of the needle and a better deposition 
of LA. Several authors compared the same 
approach using either the landmark technique/NS 
or US guided technique (with or without additional 
guidance technique).

US guided 3:1 block by Marhofer (8)

In 1997, Marhofer randomized 40 patients, 
scheduled for hip surgery after trauma, to undergo 
a “3-in-1 block”, as described by Winnie, with 20 
mL bupivacaine 0.5%, by assistance of either a NS 
or US. His most important findings were that onset 
time with US was significantly shorter and that the 
quality of the sensory block also improved for all 
three nerves (FN, LFCN and ON) (80% for the NS 
technique versus 90% for the US guided technique). 
These last results are however in contrast with the 
MRI findings of his publication in 2000 (9). In that 
study, spread of LA on MRI was lateral, caudal and 
slightly medial with subsequent blockade of the FN, 
LFCN and the anterior branch of the ON. There was 
no cephalad spread and no block of the posterior 
branch of the ON. There is therefore no evidence of 
a complete block of the ON with the “3-in-1 block” 
as described by Winnie. No clear explanation for 
this discordance between those two studies was 
provided by the author. Different volumes were 
used in then different studies and strangely enough 
where the authors did use US in the 1997 study (and 
concluded that using US was superior to NS), they 
only used NS in the more recent MRI study.

US guided FICB by Dolan (10)

With the introduction of US, the FI could be 
visualised allowing a more accurate position of 
the needle and a better deposition of LA below the 
FI. The first US-guided technique of the FICB as 
described by Dalens, was published by Dolan in 

within this FI compartment. For this approach, 
the patient was positioned supine and a projection 
of the IL was drawn on the skin from the pubic 
tubercle to the ASIS and divided in 3 equal parts. 
The site of puncture was marked 0.5 cm caudal to 
the point where the lateral joined the medial 2 thirds 
of this line (Figure 1). The needle was inserted at 
a right angle to the skin and was advanced until 
two “plops”, corresponding to the puncture of the 
fascia lata and FI, were felt. Following negative 
aspiration, LA was injected with pressure exerted 
caudally to the puncture site to promote proximal 
spread of the LA as in Winnie’s approach. After 
needle withdrawal, a brief massage was performed 
to the region, in a distal to proximal direction, in 
order to promote proximal spread of the LA in the 
FI compartment.

Dalens compared this new approach with 
the “3-in-1 block” in 120 children. Instead of 
paresthesia, he used a nerve stimulator (NS) to elicit 
muscle twitches in the quadriceps muscle, which he 
thought was more objective in children. Compared 
to the group that received a “3-in-1 block”, the 
group that received a FICB had more adequate 
analgesia (20% vs >90%) and more sensory block 
of the LCFN and ON, but less motor block.

Capdevila compared the “3-in-1 block” of 
Winnie and the FICB of Dalens in 100 adult patients 
in 1998 (5). He performed both blocks with 35 
mL of a mixture of LA and contrast. Sensory and 
motor block of the ON in the “3-in-1 block” was 
respectively 52% and 32%. Dalens’ FICB did even 
do worse with respectively 38% and 20%. Blockade 
of the FN, LFCN and the ON was achieved in 38% 
in the “3-in-1 block” and in 34% in the FICB. This 
is in sharp contrast with the 100% success in the 
study of Winnie and with the results of the study of 
Dalens. Due to a higher incidence of simultaneous 
block of the FN and the LFCN, Capdevila concluded 
that the Dalens’ FICB produced better results than 
Winnie’s “3-in-1 block”.

The spread of contrast on X-ray was 
significantly more medial into the pelvic region after 
the “3-in-1 block” than after a Dalens’ FICB, which 
spread more lateral towards the iliac crest (6). In a 
minority, there was spread of contrast to the roots of 
the lumbar plexus. At that time, these findings had 
no clinical consequences and no modifications were 
proposed.

Stevens’ modification of the FICB of Dalens

In 2007, Stevens modified the FICB as 
described by Dalens. The needle was advanced 
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then was moved inferiorly and medially, along the 
line of the IL but remained lateral of the femoral 
artery and nerve. The deep circumflex iliac artery 
should be identified superficial to the FI 1-2 cm 
superior to the IL, as it forms a landmark for the 
needle placement (Fig. 2). Hebbard introduced 
the needle in plane 2-4 cm inferior to the IL and 
advanced the needle through the FI at the level of 
the IL. One mL of LA was injected, which should 
form a lens deep to the FI. The needle is advanced 
into this lens and further LA is injected. Through 
this process of hydro-dissection, the needle can be 
passed cranially, deep into the FI compartment and 
towards the iliac fossa (Fig. 1) (12). An injection 
was considered successful when there was a good 
cranial spread of LA underneath the FI. In 150 
patients, 20 mL of LA reliably blocked both the FN 
and the LFCN. This was confirmed in 6 cadavers 
in which 12 S-FICB’s were performed with 20 mL 
aniline blue. The FN was stained in all cases, the 
LFCN in 10 out of 12 cases and the ilioinguinal 
nerve in 7 out of 12 cases. A limitation of Hebbard’s 
study was that the involvement of the ON was not 
examined nor clinically, nor in the cadavers. 

Clinical implication by Desmet et al. of the S-FICB 

Desmet et al. used this supra-inguinal fascia 
iliaca compartment block (S-FICB) for analgesia 
after total hip arthroplasty (13). They randomized 88 
patients into a control group and a group receiving 
a S-FICB with 40 mL ropivacaine 0.5%. Compared 
with Hebbard’s approach, they slightly modified 
the technique. The US probe was rotated in line 
with the umbilicus until a clear “bow-tie-sign” was 
identified. This “bow-tie-sign” is formed by the 
fasciae of the iliacus muscle, the Sartorius muscle 
and the muscles of the abdominal wall. The needle 
perforates the FI 1 cm above the IL and 40 mL of 
LA is injected. Although Hebbard et al named this 
approach supra-inguinal, the FI compartment was 
entered underneath the IL (Fig. 2) (13). Desmet 
demonstrated a reduction in morphine consumption 
of 45% at 24 and 48 hours, and lower pain scores in 
the first 4 hours and at 24 hours postoperatively in 
the S-FICB group. This study showed also sensory 
block of the ON in 86% of the patients. In 70% of 
the patients, the 3 target nerves (FN, LCFN and ON) 
were blocked. The hypothesis was that injecting a 
high volume of LA as proximal as possible in the 
FI compartment results in a more proximal block of 
the target nerves (13).

2008 (10). He randomized 80 patients to undergo 
FICB, with 30 mL of LA, by either loss of resistance 
(double pop) or US guidance. In the US group, US 
was used throughout the procedure to identify the 
FI and to guide the needle to the correct plane in 
transverse axis view. LA was noted to flow in a 
medial and lateral direction under the FI (10) (Fig. 
1). In the US group, there was a significant increase 
in the incidence of sensory loss in the medial aspect 
of the thigh (from 60% to 95%), of complete loss of 
sensation in the anterior, medial and lateral aspects 
of the thigh (from 47% to 82%) and of motor block 
of the FN and ON (10). The double pop technique 
can be misleading due to multiple fascial planes in 
the inguinal area, and thus lead to false pops. Using 
US, the right plane is clearly visualized and the 
spread within this plane can be appreciated. 

Up until today this technique is still used as a 
part of analgesia after hip surgery (10).

In a study in 2013 using a slightly modified 
approach with 30 mL of LA, Shariat was not able to 
demonstrate an opioid sparing effect and a difference 
in pain intensity after total hip arthroplasty compared 
to a sham block (11). However, the incidence of 
sensory block in the lateral, anterior and medial 
thigh was very low (respectively 31, 38 and 25%), 
and in only 2 of the 16 patients all 3 nerves (FN, 
LCFN, ON) were blocked (11).

Multiple reasons can explain this result. First, 
Shariat performed his block after surgery, which 
might induce bias (11). Second, he only used 20 mL 
of LA that may have caused a suboptimal spread of 
LA. Finally, he placed his US probe in the femoral 
crease and inserted the needle in plane form lateral 
to medial to cross the FI at the level of the sartorius 
and the IM, which is more distal than in the approach 
of Dolan.

Hebbard’s longitudinal supra-inguinal US-guided 
approach (S-FICB)

In 2011, Hebbard described a longitudinal 
supra-inguinal US-guided approach to the FI 
compartment, which he also examined in a human 
cadaver model (12). He hypothesized that it may be 
advantageous to deposit the LA above the IL in the 
FI compartment, because the LFCN leaves the FI 
plane at the IL, and branches of the FN to the IM 
and acetabulum leave proximal to the IL. Hebbard 
positioned the US probe perpendicular over the IL, 
close to the ASIS, in the para-sagittal plane (cranio-
caudal orientation) (12). This probe position gives 
a clear view of the FI, SM, iliopsoas muscle (IPM) 
and abdominal internal oblique muscles. The probe 
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The efficacy and simplicity of the FICB has 
also been demonstrated outside the operating room. 
In several studies, the block was performed in the 
emergency department by non-anesthesiologists 
(junior doctors, paramedics, emergency physicians, 
junior registrars, nurses and orthopedic residents) 
with a high success rate and little complications (3, 
21-26). Also in pediatric anesthesia, the FICB has 
gained popularity as an alternative to other regional 
anesthetic techniques. After Dalens’ study in 1989, 
other FICB studies in the pediatric population were 
performed (27-29). The FICB is an alternative for 
caudal anesthesia in selected cases. 

Few articles on continuous FICB were 
published  (6, 20, 30). Especially in case of catheters, 
placed without US, the results were not consistent.

Indications and clinical use

The FICB is commonly used for hip and knee 
surgery, since both are associated with significant 
postoperative pain (14, 15, 16). The opioid sparing 
effect of the FICB makes it especially suitable for 
elderly patients. Fewer opioid-related side effects 
such as nausea, urinary retention, and constipation 
result in higher patient satisfaction (17). Delirium 
causes significant morbidity and mortality in elderly 
patients following surgery for proximal femur 
fractures (17, 18). In one large prospective study, 
severe pain caused by proximal femur fractures 
was associated with a nine-fold increased risk of 
delirium (19). Postoperative analgesia with FICB 
may reduce the incidence of cognitive dysfunction 
up to 70% (20).

Fig. 2. — Ultrasound image of a longitudinal supra-inguinal FICB
Panel A : Ultrasound image with identification of relevant structures for FICB (*): Bow-tie sign.
Panel B : in plane needle introduction with the tip of the needle under the FI. White arrows: Fascia iliaca, (*): needle.
Panel C : injection of LA under the FI, note the position of the deep circumflex iliac artery superficial to the FI (*). White arrows : LA 
spreading under the FI
Panel D : US image after injection of 40 mL of LA with cranial spread of LA. (*): LA
IOM : internal oblique muscle, SM : sartorius muscle, IM : iliacus muscle, ASIS : anterior superior iliac spine, white arrows: fascia 
iliaca, (*) : Bow-tie sign.
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plexus blockade using a LA volume of 30 mL (9). 
In another MRI study, Swenson et al. showed the 
distribution of 30 mL of injectate, after both an 
US-guided “3-in-1 block” and a classic US-guided 
“transverse” infra-inguinal approach (10), over 
the surface of the IM and PM to the level of the 
retroperitoneum (32). For both approaches, there 
was a reliable clinical effect on the FN and LFCN. 
However, none of the injections produced evidence 
that the ON was blocked. The fact that Desmet et al. 
did demonstrate a blockade of the ON suggests that, 
besides the approach, the injected volume might be 
of importance (13).

More research is necessary to recommend the 
ideal volume and concentration of LA for the FICB, 
although it is clear that a sufficient amount of LA 
is needed. The ideal volume and concentration is 
characterized by sufficient analgesia but minimal 
motor block to allow early mobilization.

Limitations

This review is a synthesis of the literature 
concerning the different approaches and techniques 
of the fascia iliaca (compartment) block over the 
years. This is not a meta-analysis but an overview 
in order to distinguish the different approaches.

Conclusions

The FICB is characterized by a vast history. 
Over the years, many have tried to optimize this 
regional anesthesia technique, by attempting 
different approaches. Due to variations in block 
success, the most optimal approach and LA volume/
concentration is still to be determined. Preliminary 
reports show that the supra-inguinal US-guided 
approach with 40 mL LA seems to produce the most 
optimal results.
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