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/Abstract

roscopic guided hip injections.

We provide an anatomical review of the femoral triangle, its application to the anterior surgical approach to the hip, and
a useful mnemonic for remembering the contents and relationship of the femoral triangle. The femoral triangle is located on
the anterior aspect of the thigh, inferior to the inguinal ligament and knowledge of its contents has become increasingly more
important with the rise in use of the Smith-Petersen Direct Anterior Approach (DAA) to the hip as well as ultrasound and fluo-

A detailed knowledge of the anatomical landmarks can guide surgeons in their anterior approach to the hip, avoiding
iatrogenic injuries during various procedures. The novel mnemonic “NAVIgate” the femoral triangle from lateral to medial will
aid in remembering the borders and contents of the triangle when performing surgical procedures, specifically the DAA.
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Introduction

The femoral triangle of Scarpa derives its name after the Ital-
ian anatomist Antonio Scarpa’s work on hernias in the 1800’s. The
consistency of the femoral triangle’s anatomy has been utilized
by the medical community for generations. Here we provide an
anatomical review of the femoral triangle and its application to the
anterior surgical approach to the hip.

Anatomy

The femoral triangle is a superficial space located on the
anterior aspect of the thigh. The boundaries of the femoral trian-
gle are the inguinal ligament superiorly, the medial border of the
Sartorius muscle laterally, and the medial border of the Adductor
Longus muscle medially. Two of the three points of the triangle
are bony landmarks, the Anterior Superior Iliac Spine (ASIS) and
the pubic tubercle. The floor of the triangle, from lateral to medial,
is made up by the Iliacus, Psoas Major, Pectineus, and Adductor
Longus muscles. The roof is composed of skin, superficial fascia,
and deep fascia. The important contents, from lateral to medial,

are the femoral nerve, femoral artery, femoral vein, and the deep
inguinal lymph nodes. The femoral artery gives off the superficial
epigastric artery, superficial and deep pudendal arteries, and the
deep artery of the thigh.

The femoral sheath is a sleeve of fascia enclosing the upper
four centimeters of the femoral artery, vein, and canal in the femo-
ral triangle. The femoral sheath is created anteriorly by downward
extension of the transversalis fascia and posteriorly by the iliac
fascia. The femoral sheath is broken down into the lateral, inter-
mediate, and medial, or femoral canal, compartments and con-
tains the femoral artery, vein, and lymphatic tissue respectively.
The femoral nerve lies within the groove between the Iliacus and
Psoas Major muscles. Two other important nerves located in the
femoral triangle are the lateral cutaneous nerve of the thigh and
the femoral branch of the genitofemoral nerve. The lateral cutane-
ous nerve crosses the lateral corner of the triangle and supplies
the skin on the lateral aspect of the thigh although cadaver studies
have shown its course to be variable [1,2]. The femoral branch
of the genitofemoral nerve is located in the lateral compartment
of the femoral sheath and supplies the skin of the upper anterior
thigh including the femoral triangle. Certain anatomical variations,
although relatively limited, have been reported. The deep artery of
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the thigh has been reported to course lateral, instead of deep, to the
femoral artery [3,4]. Another anatomical variation reported is the
lateral and medial circumflex femoral arteries originating from the
femoral artery and not the deep artery of the thigh [4,5]. Femoral
vein duplication has also been reported in the literature [6].

Surgical Significance/Application

Knowledge of femoral triangle anatomy is of great impor-
tance and utility to many physicians. The femoral artery is fre-
quently used by vascular surgeons, general surgeons, and interven-
tionists to gain access to the arterial system. There has also been
an increase in the popularity of the direct anterior approach to the
hip as well as the use of ultrasound guidance and fluoroscopy for
intrarticular hip injections. Of note is the increasing frequency of
the anterior approach to the hip (DAA) for total hip arthroplasty.

This increasing frequency is due to the belief that the ap-
proach leads to less pain, less muscle damage, shorter hospital
stays, and better gate mechanics [7]. An 87-patient randomized
trial by Barret, et al. [8] showed that patients had less pain at six
weeks post-op with the DAA as compared to the PA. However, the
difference was negligible at six months. Potential bias could ob-
scure the results due to the fact that more men were treated with the
DAA [9]. Other studies have used postoperative MRI, biochemical
markers, and visual inspection to show decreased muscle damage
using DAA vs THA [10-12]. However, no clinical significance can
be extrapolated from these findings [7]. There also seems to be bet-
ter gait mechanics postoperatively with DAA compared to other
approaches [9,13]. Regardless, the literature is limited and more
studies are needed to support the claims made by proponents of
the DAA [7].

This technique is not without its difficulties. The most im-
portant danger is injuring the neurovascular bundle by traveling
too medial. To overcome this obstacle, it is important to position
the incision over the TFL fascia lateral to the ASIS [7]. In order
to effectively ream the acetabulum, place and remove the head of
the reamer independent of the handle with a Kocher clamp [7]. A
guidewire placed on a handle can also be used to help prevent per-
foration of the femoral canal during broaching [7]. Major compli-
cations are dislocations after surgery, damage to Lateral Femoral
Cutancous Nerve (LFCN), perforation of the femoral canal, and
iatrogenic fractures [7].

The Smith-Petersen approach is described below [14]. The
patient is placed supine. An incision is made from the anterior half
of the iliac crest to the ASIS. The incision then proceeds inferi-
orly for 8-10 centimeters in the direction of the lateral patella. The
dissection then begins by identifying the gap between the Tensor
Fascia Lata (TFL) and the Sartorius muscle. As the dissection pro-
ceeds through the subcutaneous fat, care is taken not to injure the
lateral femoral cutaneous nerve. Next, incise the fascia on the me-

dial side of the TFL and detach its origin from the iliac to create
the internervous plane. Ligate the ascending branch of the lateral
femoral circumflex artery. As the dissection moves deep, identify
the plane between the rectus femoris and gluteus medius. From
there, detach the rectus femoris from its origins and retract the
rectus femoris and the iliopsoas medially. The gluteus medius is
retracted laterally to expose the hip joint capsule. The thigh is then
adducted and externally rotated to put the capsule under tension.
The capsule is then incised with a longitudinal or T-shaped capsu-
lar incision. After the capsulotomy is complete, the hip can be dis-
located with external rotation. The femoral head is now exposed
for total hip arthroplasty.

The femoral triangle is located on the anterior aspect of the
thigh, inferior to the inguinal ligament. The lateral border is formed
by the medial border of the Sartorius muscle. The medial border is
formed by the medial border of the Adductor Longus muscle and
the base of the triangle is the inguinal ligament. The muscular floor
is created by the Iliacus, Psoas, Pectineus, and Adductor Longus
from lateral to medial respectively. The skin, superficial and deep
fascia form the roof of the triangle. An intimate knowledge of this
anatomy will allow us to successfully NAVIgate the femoral tri-
angle from lateral to medial (Figure 1).

rtery
Vein

I nguinal lymph nodes

Figure 1: Novel mnemonic for femoral triangle. “NAVIgate” the femoral
triangle from lateral to medial.

This helpful mnemonic was created to easily remember the
relevant anatomy and relationships [15]. NAVI gate the femoral
triangle from lateral to medial is used to remember the contents;
femoral Nerve, femoral Artery, femoral Vein, deep Inguinal lym-
phatics. The femoral sheath covers the proximal four centimeters
of the femoral vessels. The sheath is formed from downward ex-
tension of the transversalis fascia anteriorly and by the iliac fascia
posteriorly. The sheath is broken down into the lateral, intermedi-
ate, and medial (femoral canal) compartments; which house the
artery, vein, and lymphatics respectively. The base of the femoral
canal is formed by the femoral ring, which is the location of femo-
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ral hernias. In the groove of the Iliacus and Psoas major muscles
lies the femoral nerve. Two other nerves in the femoral triangle
are the LFCN and Femoral Branch of the Genitofemoral Nerve
(Figure 2).

Femoral Triangle
Two other nerves are
located within the femoral
triangle:

@ Lateral Cutaneous N.
of the Thigh

- crosses the lateral corner
of the triangle.

- supplies the skin on the lateral
part of the thigh.

@ Femoral Branch of
the Genitofemoral N.

- runs in the lateral compartment of
the femoral sheath.

- supplies the majority of the skin
over the femoral triangle.

Figure 2: Two nerves located in the femoral triangle, one of which (the
LFCN) can be damaged in the Smith-Peterson anterior approach to the hip.

The LFCN cross the lateral corner of the triangle, providing
cutaneous innervation to the lateral thigh [16-18]. The Femoral
Branch runs in the lateral compartment of the femoral sheath and
supplies the majority of the skin overlying the femoral triangle.
An important landmark in the DAA is the lateral border of the Sar-
torius muscle, which also forms the lateral border of the femoral
triangle on its medial side. Medial to the Sartorius muscle is the
neurovascular bundle, which can be injured in the DAA. There-
fore, when performing DAA it is imperative to stay lateral to the
sartorius muscle (Figure 3).

Figure 3: Importance of staying lateral to the sartorius muscle in the
Smith-Peterson anterior approach to the hip.

Conclusion

A detailed knowledge of the anatomical landmarks can guide
surgeons in their anterior approach to the hip, avoiding iatrogenic
injuries during various procedures. The novel mnemonic “NAVI
gate the femoral triangle from lateral to medial” (Figure 1) will
aid in remembering the borders and contents of the triangle when
performing surgical procedures, specifically the DAA. Most im-
portantly, identifying the Sartorius muscle and staying lateral to it
can help avoid iatrogenic injury to the neurovascular bundle of the
femoral triangle.
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