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Abstract

Although not mentioned directly in the classical anatomical literature, the vastus lateralis and vastus medialis,
which make up the quadriceps femoris muscle, show variations in their anatomical structures due to the
presence of long and oblique portions receiving the designation of vastus lateralis longus, vastus lateralis
obliques to the vastus lateralis and vastus medialis oblique and vastus long, for the vastus medialis. The aim
of this paper is to review the scientific literature regarding the presence of long and oblique portions of the
broad medial and lateral portions recognize these as integral parts, anatomically, the quadriceps femoris. To
this end, we used published articles in magazines and journals, located through Medline, and Lilacs Excerpa
Medica, and the Portal Capes, with the key words: quadriceps, vastus medialis, vastus lateralis, vastus medialis
longus, vastus medialis oblique , vastus lateralis longus and vastus lateralis oblique. Used to, still, a master’s
thesis, located at Portal Capes, plus textbooks and atlases of anatomy. Among the 27 surveyed, only two do
not recognize these portions as independent structures, considering the differences in fiber orientation. Of
the 18 studied anatomy books, no mention such parts. However, eight anatomy books describe differences in
trajectory of fiber insertions of the vastus lateralis and vastus medialis. Before this study it was concluded that
these portions have not only morphological differences but also in other respects proved through scientific
studies being published in some of them considered independent muscle suggesting inclusion of muscles in
Anatomical Nomina.

Keywords: quadriceps, vastus medialis oblique, vastus long, vastus lateralis oblique, vastus lateralis longus.

1 Introduction

The human body contains over 600 skeletal muscles
account for approximately 40% of body weight in most adults
(VAN DE GRAAFF, 2003), responsible for a fundamental
characteristic of human behavior, intentional movement
(SMITH, WEISS and LEHMKUHL, 1997 ) by muscle
contraction (GOSS, 1988; VAN DE GRAAFE, 2003;
SMITH, WEISS and LEHMKUHL, 1997).

The complex of the quadriceps has recently been the
object of interest because of their histological composition
and the anterolateral part that is often the target of
clectromyographic  studies and biopsies (MAHON,
TOMAN, WILLAN et al., 1984; GOLLAND, WILLIAM
and MAHON, 1986). Although most authors in anatomical
ignore the possibility of morphological variation in gross
muscular architecture, these differences contribute to
widespread changes in histomorphometric data confirmed
by muscle biopsy samples (WILLIAM, MAHON and
GOLLAND, 1990).

The quadriceps is composed structurally of four distinct
muscles: the rectus femoris, vastus lateralis, vastus medialis
and vastus intermedius (BASMAJIAN, 1971; BOUCHET
and CUILLET, 1984; CHIARUGI, 1958; SNELL, 1984;
HAMILTON, 1982; HOLLINSHEAD and ROSS, 1991;
LOCKART , HAMILTON and FYFE, 1959). Its name
is derived from Latin, hip + caput, or thigh muscle with
four heads (MOORE and DALLEY, 2001). He composes
the main part of the anterior muscles of the thigh, being

a powerful extensor of the leg, considering the largest and
most powerful muscle in the human body (Moore and
Dalley, 2001; DI DIO, 2002) capable of generating more
than 450 or 4450 N.kg of inner strength (SMITH, WEISS
and LEHMKUHL, 1997) being cited as the muscle more
“beautiful” with its four body parts differing from each
other (LAST, 1952).

The heads of four major knee extensor are innervated by
the femoral nerve (PUTZ and PABST, 2000; TESTUT and
JACOB, 1932; WARWICK and WILLIAM, 1973) and its
branches (THIRANAGAMA,1990).

Although Duchene (1949) has called the quadriceps
femoris and triceps considered inconvenient to separate
the vastus medialis and vastus lateralis as two distinct and
inseparable in their physiological action, constituting a single
muscle could be called biceps femoris extensor, several studies
showed that the quadriceps muscle varies in its morphology.

However, although not listed in the Handbook of
Anatomical Nomenclature published by the Brazilian Society
of Anatomy (SOCIEDADE..., 2001) and the classical
anatomical studies (BASMAJIAN, 1971; BOUCHET and
CUILLET, 1984; CHIARUGI, 1958; HAMILTON, 1982;
LOCKART , HAMILTON and FYFE, 1959; TESTUT and
LATARGET, 1988), lateral and oblique portions referring
to the large medial and lateral have been studied by several
authors.
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2 Anatomical description

2.1 Vastus latevalis muscle and povtions

According to the classical anatomic literature, the origin
of the vastus lateralis is on the greater trochanter, lateral lip
of linea aspera femoris and the lateral intermuscular septum
and its insertion at the base patellar ligament using the
patella and tibial tuberosity (SNELL, 1984; TESTUT and
LATARGET, 1988; WARWICK and WILLIAM, 1973;
CHIARUGI, 1958; HAMILTON, 1982).

The vastus lateralis is considered the largest part of the
quadriceps femoris (GOSS, 1988; LAST, 1952; WARWICK
and WILLIAM, 1973) to form thick, wide (GARDNER,
GRAY and O’RAILLY, 1988; ROMANES, 1972) and
fusiform appearance (CHIARUGI, 1958) is intimately
attached to the vastus intermedius in its middle third,
(ROMANES, 1972; WARWICK and WILLIAM, 1973).

A detailed description about the insertion of the vastus
lateralis varies according to some authors. According to
Warnick and William, in your insertion point there is a strong
aponeurosis inferiorly on the inner surface, and it condenses
into a flat tendon that inserts on the lateral patellar edge
merging with the quadriceps tendon (WARWICK and
WILLIAM, 1973). Hamilton (1982) refers to the insertion
of this muscle through aponeurotic strip ahead of the tibial
condyles. Testud and Jacob (1932) describe as issues that
form the patella tendon, addressing oblique and inferior in
relation to the axis of the leg, finishing segments: the first
would medial fibers forming a common tendon, the second
is a strong aponeurotic lamina resistant and located behind
the rectus femoris tendon inserting along with this muscle at
the base and the third patellar segment fibers are more lateral
and ending at the upper edge of the patella.

The first reference about the possible differences in
morphology of the vastus lateralis, performed by Last (1952),
reported that not all fibers originated from the femur, such
as classical literature claimed, because a considerable muscle
of the lower portion of this muscle stemmed directly from
lateral intermuscular septum. Later, another study went on
to describe the fibers of that muscle as not only attached to
the quadriceps tendon, but also to the lateral border of the
patella extending down joining the lateral joint capsule to
reinforce it ( MERCHANT and MERCER, 1974).

The first citation of the scientific division of the vastus
lateralis in two heads: a long head inserted on the base of the
kneecap, called the vastus lateralis longus and other short
inserted into the medial patellar margin, called the vastus
lateralis oblique, occurred through a survey of the dissection
of 42 cadavers, to ascertain whether there were significant
differences in the angles of attachment between men and
women discussing the importance of the vastus lateralis for
a surgical technique called “lateral realease” (HALLISEY,
DOHERTY, BENNET et al, 1987; SCHAREF,
WEINSTABL, FIRBA, 1986) Other scholars have
continued to earlier research and confirmed the presence of
an additional portion of the vastus lateralis, but none of these
researchers described the detailed anatomy of these parts.
Another study of 40 cadavers showed that one third of these
individuals had an additional head associated with the wide
side, calling the group quinticeps femoral extensor (LIEB
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and PERRY, 1968; SOUZA and GROSS, 1991; WILLIAM,
MAHON and GOLLAND, 1990).

Recently, the vastus lateralis muscle has to be studied
anatomically presenting the two parts: long and oblique
(BEVILAQUA-GROSSI, 1996; BEVILAQUA-GROSSI,
MONTEIRO-PEDRO, SOUSA et al., 2004).

The oblique portion arises from the linea aspera of the
femur and lateral intermuscular septum (BEVILAQUA-
GROSSI, MONTEIRO-PEDRO and BEZINI, 2004;
BASMAJIAN, 1971; BOUCHET and CUILLET, 1984,
ROMANES, 1972; HOLLINSHEAD and ROSS, 1991;
SNELL, 1984), a more fibrous expansion of the iliotibial
tract (TESTUT and JACOB, 1932), by inserting the
tendon itself, which is directed inferior and lateral to the
vastus lateralis muscle over this by joining the superolateral
border of the patella tendon to form a single, often attached
to the joint capsule, as shown in Figure 1 (BEVILAQUA-
GROSSI, 1996; BEVILAQUA-GROSSI, MONTEIRO-
PEDRO and BEZINI, 2004).

The distal fibers of the vastus lateralis oblique were
presented in interdigitated lateral retinaculum, which is
formed from the expansions of tendinous insertions of the
vastus lateralis muscle, inserted in the tibia and patella which,
in turn, reinforces the anterolateral region of knee, as shown
in Figure 3 (LOCKART, HAMILTON and FYFE, 1959;
MERCHANT and MERCER, 1974) and iliotibial tract
(BEVILAQUA-GROSSI, MONTEIRO-PEDRO  and
BEZINI, 2004; CARNEIRO FILHO, LAREDO FILHO,
NAVARRO etal., 1986). Morphologically, the vastus lateralis
oblique is divided into: a distal surface and a spiral proximal
portion with deep longitudinal fibers in the femoral shaft
below the belly of the vastus lateralis muscle along, mingling
with the vastus intermedius, second Figure 2 (BEVILAQUA-
GROSSI, 1996; BEVILAQUA-GROSSI, MONTEIRO-
PEDRO and BEZINI, 2004). Some authors recognize the
clinical importance of the vastus lateralis obliquus in patellar
stability and the maintenance of balance patellofemoral
along with the vastus medialis oblique considering those
portions in both the vastus lateralis and the vastus medialis,
as independent muscles, contributing to patellar alignment
suggesting the inclusion of the words: oblique vastus
lateralis and vastus medialis oblique in Nomina Anatomica
(WEINSTABL, FIRBA and SCHARF, 1989).

The vastus lateralis longus has its origin in the femoral
trochanter and lateral lip of linea aspera of the femur, as
found in the anatomical literature (BASMAJIAN, 1971;
BOUCHET and CUILLET, 1984; CHIARUGI, 1958;
DI DIO, 2002; HAMILTON, 1982; SNELL, 1984; PUTZ
and PABST, 2000; TESTUT and LATARGET, 1988),
showing extensive superficial aponeurosis in more than
two thirds of the proximal surface and a deep aponeurosis
in the distal 1/3 separating it from the vastus lateralis
obliquus (BEVILAQUA-GROSSI, MONTEIRO-PEDRO
and BEZINI, 2004). Its insertion is on the superolateral
border of the patella by the patellar ligament by means of
union with the tendon of vastus lateralis oblique, forming a
single tendon (TESTUT and JACOB, 1932; TESTUT and
LATARGET, 1988).

A study with the aim of analyzing the angles of insertion
in the vastus lateralis longus and vastus lateralis obliquus
(SCHARF, and WEINSTABL, ORTHNER, 1985), values
were the vastus lateralis for long between 10 and 17 and
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to the wide side oblique between 26 and 41 highlighting
the importance of analyzing the angles of insertion of the
quadriceps to the understanding of patellar stability and
possible extension movement disorders (HUGNSTON,
WALSH and PUDDY, 1984).

VLL

Figure 1. Origin and insertion of the vastus lateralis oblique.
Origin of the vastus lateralis oblique lateral intermuscular
septum (LIS). Insertion of the vastus lateralis obliquus (VLO),
toward the inferior and lateral to the vastus lateralis longus
(VLL), joining it in a common tendon at the superolateral edge
of the kneecap, often attached to the capsule (CA).

2.2 Vastus medialis and povtions

The vastus medialis has its origin in the medial lip of
linea aspera and its insertion in the proximal and lateral
margin of the patella, tibial tuberosity and proximal tibial
(BASMAJIAN, 1971; BOUCHET and CUILLET, 1984;
CHIARUGI, 1958; DI DIO, 2002; HAMILTON, 1982;
SNELL, 1984; PUTZ and PABST, 2000; TESTUT and
LATARGET, 1988).

}:‘ b3 .- L ¥

Figure 2. Lateral oblique vastus mingling with the vastus
intermedius. Vastus lateralis longus (VLL) sectioned to show
the proximal portion of the vastus lateralis obliquus (VLO) with
its longitudinal fibers in the femoral diaphysis, mingling with the
vastus intermedius muscle (VI).
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Figure 3. Extensive lateral oblique clouded by the iliotibial tract.
Tliotibial tract (ITT), giving rise to the lateral retinaculum (LR),
and completely covering the vastus lateralis oblique (VLO).

The division of the vastus in two parts, one long
and one oblique, was introduced by Lieb and Perry
(1968), in accordance with Figure 4. It is known
that portions of this muscle differ anatomical (BOSE,
KANAGASUNTHERAM and OSMAN, 1980;
HUBBARD SAMPSON and ELLEDGE, 1997; LIEB and
PERRY, 1968; WEINSTABL, FIRBA and SCHARF, 1989),
functional  (BOSE, KANAGASUNTHERAM  and
OSMAN, 1980; GOODFELLOW, HUNGENFORD
and ZENDEL, 1976; HUBBARD SAMPSON and

J. Morphol. Sci., 2011, vol. 28, no. 4, p. 228-234

Figure 4. Vastus medialis and its long and oblique portions.
a) Dissection of the vastus medialis showing the frontal plane
defined by Lieb and Perry (1968): A-anterior, D-distal, fp-frontal
plane, Po-posterior, Pr-proximal, medial vml-wide long-vmo
vastus medialis oblique. b) Dissection of the vastus medialis
showing the frontal plane. A-anterior, D-distal, Po-posterior,
Pr-proximal, vm-medialis vastus.

ELLEDGE, 1997, HUGNSTON, WALSH and
PUDDY, 1984; LIEBE, NEVADA and PERRY, 1971;
RUFFIN and KININGHAM, 1993), immunohistochemical
(TRAUNIK, PERNUS and ERZEN, 1995) and also in the
pattern of innervation (LIEB and PERRY, 1968; SCHAREF,
WEINSTABL and FIRBA, 1986; THIRANAGAMA, 1990).
However, despite the recognition of the difference in
orientation of the proximal and distal fibers of this muscle,
some authors do not consider those portions as separate
anatomical structures (HUBBARD, SAMPSON and
ELLEDGE, 1997). However, some studies consider the long
and vast vastus medialis oblique functionally different (BOSE,
KANAGASUNTHERAM and OSMAN, 1980; LIEB and
PERRY, 1968; SPEAKMAN and WEISBERG, 1977). A
study reveals the trajectory of the muscle fibers of the vastus
medialis split into 3 parts: the first would be 1/3 of the
top is composed of parallel fibers that arise vertically from
the intertrochanteric line, converging toward the top edge
of a muscle aponeurosis found deeply, the second would
be 1/3 middle part which is composed of parallel fibers
obliquely, running about 15-35° to the longitudinal axis of
the femur, arising from the lip of the linea aspera femoris
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and the medial intermuscular septum inserting the medial
margin and the anterior surface of the aponeurosis found
and, finally, the third, which would be the bottom 1/3 of
the muscle was composed of parallel fibers being in mostly
aligned more obliquely to 40-55° to the longitudinal axis of
the femur presenting appearance almost horizontal, arising
mainly from the adductor magnus tendon and partially
on the medial intermuscular septum (GUNAL, ARAC,
SAHINOGLU et al.,, 1992; LIEB and PERRY, 1968;
SCHARF, WEINSTABL and ORTHNER, 1985).

The vastus is along the proximal portion of the vastus
medialis and inserts into the base of the patella, with the
fibers deviating from an average of 15 to 18° medially
from the longitudinal axis of the femur (SMITH, WEISS
and LEHMKUHL, 1997; TRAUNIK, PERNUS and
ERZEN, 1995). This muscle contributes directly to the knee
extension (HUBBARD, SAMPSON and ELLEDGE, 1997;
TRAUNIK, PERNUS and ERZEN, 1995).

The vastus medialis oblique is the distal part having
its origin mainly in the adductor magnus tendon and its
insertion into the medial margin of the patella (BOSE,
KANAGASUNTHERAM and OSMAN, 1980; TRAUNIK,
PERNUS and ERZEN, 1995), and its fibers are more
horizontal, shifting on an average of 50 to 55 medial
femoral shaft (TRAUNIK, PERNUS and ERZEN, 1995;
SMITH, WEISS and LEHMKUHL, 1997). Its action is
mainly related to the last phases of knee extension (BOSE,
KANGASUNTHERAM and OSMAN, 1980; GOH, LEE
and BOSE, 1995; LIEB and PERRY, 1968), however the
function of preventing a lateral subluxation of the patella
(THIRANAGAMA, 1990), acting on the medial patellar
stabilization during knee extension (HUBBARD,SAMPSON
and ELEDGE, 1997, SOUZA and GROSS, 1991;
TRAUNIK, PERNUS and ERZEN, 1995) by maintaining
the alignment of the patella to slip on the femoral condyles,
directing his forces medially thereby neutralize the forces
directed laterally by the vastus lateralis (TRAUNIK, PERNUS
and ERZEN, 1995; SMITH, WEISS and LEHMKUHL
, 1997). In clinical orthopedics and realibilitagdo, the vastus
medialis oblique is considered a separate part of the vastus
medialis is an acceptable solution to problems involving the
rehabilitation of the stabilization of the patella (HUBBARD,
SAMPSON and ELEDGE, 1997).

Lieb and Perry (1968) describe the innervation of the
vastus medialis as independent for the vastus medialis
oblique. In another study dissections involving the vastus in
humans, the researchers relied on a separation plan along a
branch of the femoral nerve as a basis for dividing the muscle
into two anatomical heads: the vastus medialis oblique long
and wide (GUNAL, ARAC, SAHINOGLU et al., 1992;
LIEB and PERRY, 1968; SCHARF, WEINSTABL and
ORTHNER, 1985). Some observations were made
reporting a double nerve supply, both from the femoral
nerve (BASMAJIAN, 1971; LIEBE, NEVADA and
PERRY, 1971; THIRANAGAMA, 1990). But, Giinal, Arag,
Sahinoglu et al. (1992), reported an additional innervation
to the vastus medialis oblique through the saphenous nerve.

In an analysis of the patellar insertion angles of the different
components of the quadriceps were found 65 ° for the vastus
medialis oblique and 50° for the vastus long (HUGNSTON,
WALSH and PUDDY, 1984). Despite this fact, in another
analysis of the angle of insertion of portions of the same

muscle, were found the following values: 15 to 18° to the
vastus long and 46 to 52° to the vastus medialis oblique
(SCHARF, WEINSTABL and FIRBA, 1986; WEINSTABL,
FIRBA and SCHAREF, 1989).

3 Materials and methods

Contributors to this anatomical review, articles
published in magazines and journals, located through
Medline, and Lilacs Excerpa Medica, and the Portal Capes,
with the key words: quadriceps, vastus medialis longus,
vastus medialis oblique, vastus lateralis longus and vastus
lateralis oblique. We used also a mastera’s thesis, located
at Portal Capes (BEVILAQUA-GROSSI, 1996), as well
as textbooks and atlases of anatomy, published in Brazil
(DI DIO, 2002; GARDNER, GRAY and O’RAILLY, 1988;
GOSS, 1988; HAMILTON, 1982; HOLLINSHEAD and
ROSS, 1991; MOORE and DALLEY, 2001; SMITH,
WEISS and LEHMKUHL, 1997; SNELL, 1984; PUTZ
and PABST, 2000; VAN DE GRAAFF, 2003), England
(LOCKART , HAMILTON and FYFE, 1959; WARWICK
and WILLIAM, 1973; ROMANES, 1972), Argentina
(BOUCHET and CUILLET, 1984), Spain (TESTUT and
LATARGET, 1988; TESTUT and JACOB, 1932), United
States (BASMAJIAN, 1971) and Italy (CHIARUGI, 1958).

4 Results

For the realization of this study were surveyed
27 scientific articles and a masterz’s thesis, and only two
among these articles do not consider such portions as
independent structures, while acknowledging the difference
in fiber orientation. The others acknowledge the presence of
such portions as well as their morphological, functional, the
pattern of innervation and histochemistry, considering such
portions as independent structures. The inclusion of these
portions to their proper classifications in Nomina Anatomica
is suggested by only one scientific paper.

We studied anatomy books, including classic and
contemporary, refers directly to any long and oblique
portions of the quadriceps femoris. However, eight classical
anatomy books describe the differences in the direction of
the fibers, especially the insertion of the vastus medialis and
vastus lateralis.

5 Conclusion

Although the literature does not recognize the anatomical
parts morphology of the vastus lateralis and vastus medialis,
studies show the presence of portions of these long and
oblique muscles that make up the quadriceps. They have
different origin and insertion, although some authors
do not consider as independent structures anatomically
(HUBBARD, SAMPSON and ELLEDGE, 1997)
and functionally (DUCHENNE, 1949). Portions act
reported, mainly in maintaining patellar stability during
movement of knee extension (HUBBARD, SAMPSON
and ELLEDGE, 1997; HUGNSTON, WALSH and
PUDDY, 1984; SMITH, WEISS and LEHMKUHL, 1997,
TRAUNIK, PERNUS and ERZEN , 1995; WEINSTABL,
FIRBA and SCHARF, 1989), however, present opposing
orientations and are involved in the imbalance between
these muscles can cause an excessive displacement during
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movement of the patellofemoral joint
VASCONCELOS, LEOCADIO et al., 2007).
Thus, these parts show not only morphological
differences, as also in the patterns of functional innervation
and histochemistry, demonstrated by published scientific
studies and in some of them considered independent muscles
getting the names of the vastus medialis oblique, vastus long
oblique vastus lateralis, vastus lateralis longus (OLIVEIRA,
VASCONCELOS, LEOCADIO et al., 2007) counting, yet,
at the suggestion of his inclusion in the Nomina Anatomica
(WEINSTABL, FIRBA and SCHARF, 1989).

(OLIVEIRA,
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