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Moore & Dalley:  Clinically-Oriented Anatomy, 4th ed.: pp. 504-511; 517-549 

Sauerland:  Grant’s Dissector, 12th ed.: pp. 146-156

Dalley:  Netter Atlas of Human Anatomy, 2nd ed. (book)/ Interactive Atlas of Human Anatomy (CD-ROM ver. 2.0)/Interactive Atlas of Clinical Anatomy (CD-ROM, ver. 2.0):  Plates 239; 242-246; 331; 351; 354; 373; 453-464; 466-471; 476-477; 502-504; 507-510; 523; plus, in Clinical Atlas, C37-C40; C69; C503

Hansen: Netter Atlas of Human Anatomy, 3rd ed (N3): Plates 248; 251-255; 341; 360; 363; 382; 467-480; 482-484; 486-488; 492; 520-522; 525-528; 540
Agur & Dalley:  Grant’s Atlas of Anatomy, 11th ed.: 2.7-2.10; 3.3A & C; 3.19-3.20; 3.22-3.23; 5.1-5.22; 5.32-5.35; 5.40-5.42; 5.88; 5.90
Clemente: Anatomy: A Regional Atlas, 4th ed.: Figs. 479-502; 614-615; 620

Rohen, Yokochi, & Lütjen-Drecoll:  Color Atlas of Anatomy, 5th ed.:  pp. 424-427; 430-435; 438-442; 452; 454; 459; 461-465; 482
Weir & Abrahams: Imaging Atlas of Human Anatomy, 3rd ed.: 185-187; 193a; 195-199 
Cochard: Netter Atlas of Human Embryology:  pp. 208-209 (Figures 8.23 & 8.24)

As a result of attending the audiovisual presentations, reading/viewing the textbook, atlas, and notes, and participating in the laboratory experience, VMS I students should understand and be able to:

1. Compare the lower limb with the upper limb in terms of development, function, and stability.

2. Summarize the venous drainage of the lower limb, including:

· Determining the superficial and deep venous systems, components, and pattern of drainage.

· Explaining the role of valves, perforating veins, and deep fascia (especially of the calf) with regard to venous drainage, varicosities, and treatment for varicose veins.

3. Assess the pattern of superficial and deep lymphatic drainage.  Discuss superficial inguinal nodes in terms of:

· The regions drained by them (afferent drainage):  all/part of lower limb?  Other areas draining to them?

· Pathways followed by lymph draining from them (efferent drainage).
4. Predict the dermatomal and peripheral pattern of innervation of the lower limb.  

5. Interpret, in anatomical or radiographic cross-sections, the organization of the deep fascia of the thigh, and the fascial compartments in terms of functional muscular groups contained, innervation of, and major vessels coursing within each compartment. 

6. Verify, in anatomical or radiographic cross-sections, the muscles of the anterior and medial compartments of the thigh.  Be sure to include:

a) specific muscles included in each functional group

b) attachments of the muscles as a functional group
c) any individual muscles with exceptional attachments

d) generalities and specifics regarding their actions

7. Investigate the following anatomical formations of the fascia and musculature of the thigh as well as the components/contents or features of each as indicated:

a) The saphenous hiatus and vascular structures traversing it  
d)  Iliotibial tract

b) Boundaries, floor, and related neurovascular phenomena of
e)  Femoral triangle


the femoral sheath, femoral ring, and femoral canal

f)  Adductor canal, adductor hiatus



c)    Functional/clinical significance of femoral canal

     (walls/boundaries & contents)
8.
Be able to describe the clinical anatomy (anatomical basis) of each of the following:

· avulsion  fractures of the hip bones



●  patellar tendon reflex


· psoas abscess





●  accessory obturator artery

· paralysis of the quadriceps femoris



●  femoral hernia

Anterior & Medial Compartments of Thigh


     N: =  Netter plate # 
H. Wayne Lambert, Ph.D.
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I. Latin Names and English Translations for Parts of the Lower Limb

Latin






English

Coxa (os coxae)





Hip

Natis (natal cleft), Clunis (cluneal nerves), Gluteal

Buttock

Femur






thigh (groin to knee)

Fascia Lata (deep fascia of thigh)



Broad Bandage or Band

Genu






Knee

Crus







Leg (knee to ankle)

Sura







Calf

Talus






Ankle; Ankle Bone

Pes







Foot

Calx







Heel

Planta






Sole of Foot

Digiti Pedis






Toes of Foot

Hallux






1st Toe; Big Toe

II. Comparison of Lower Limb with the Upper Limb

A. Development of the upper and lower limb (extremity) is similar except that the morphogenesis of the lower limb is approximately 1 to 2 days behind that of the upper limb.  Also, during the seventh week of gestation, the limbs rotate in opposite directions.  As you have seen previously, the upper limb rotates 90 degrees laterally.  However, the lower limb rotates approximately 90 degrees medially to be fixed in the pronated position, placing the extensor muscles on the anterior surface and the big toe (hallux) medially.       Netter’s Human Embryology: =  pp.208-209
B. Function of the lower limb is specialized to support body weight, provide locomotion, and maintain equilibrium, the condition of being evenly balanced.  The upper limb was better suited for intrinsic mobility and dexterity as this extremity was not involved (usually) in weightbearing.  However, since the pelvic girdle (a ring formed by the hip bones and the sacrum) supports the entire weight of the structures located superiorly to the sacrum, the lower limb is thus designed for stability.  The extensive fusion within the pelvic girdle and the greater stability of the lower limb joints are adaptations for weight bearing, which leads to less dexterity and mobility than the upper limb. 








N= 341
C. Dermatomes of the lower limb.  In general terms, for the lower limb…


N= 525
1. Anterior and Medial aspects are supplied by the lumbar spinal cord segments.  

2. Posterior aspect supplied by the upper sacral segments (ventral rami of S1-S2)

3. S3, S4, S5 do NOT extend significantly into the limb…confined to perineal regions

4. More specifically, L4 supplies medial side of ankle and foot, L5 supplies middle toe and center of dorsum and sole of foot, and S1 supplies the small (5th) toe & lateral side of foot

III. Fascia of the Lower Limb
A. Deep fascia of the Lower Limb – especially strong (non-yielding) in the lower limb and invests limb like an elastic stocking







N= 528
1. Composed of Fascia Lata (deep fascia of the thigh), which is continuous with the crural fascia distally (discussed later), the other component of the deep fascia of the lower limb.
a. attaches superiorly to inguinal ligament, pubic arch, body of pubis, and pubic tubercle as well as Scarpa’s fascia (the membranous layer of subcutaneous tissue) of the lower abdominal wall



     N= 360; 363
b. attaches laterally and posteriorly to the iliac crest

c. attaches posteriorly to the sacrum, the sacrotuberous ligament, and the ischial tuberosity 







N= 477
d. attaches distally to the exposed parts of bones around the knee
             N= 476
e. fascia lata encloses large thigh muscles and it is substantial, especially laterally where it is thickened and strengthened by additional longitudinal fibers to form the iliotibial tract, the conjoint aponeurosis of the tensor fasciae latae and gluteus maximus muscles.  
Clinical Correlation:  The iliotibial tract can be utilized as a donor site when making/repairing ligaments or repair of hernias.

2. Forms the dense layer of connective tissue (CT) between the subcutaneous tissue and the underlying muscles.
3. Separates muscles from one another and invest them (by forming fibrous Fascial Intermuscular Septa) – three exist in the thigh (lateral, medial, and posterior) that arise from the deep aspect of the fascia lata to attach to the linea aspera of the femur.
N= 487
a. Form the walls that separate the thigh muscles into three separate compartments (anterior, posterior, and medial), each containing a main function group of muscles, all of which are innervated by the same nerve.

1) Anterior compartment – composed of muscles that flex the hip and/or extend the leg at the knee.  These muscles are located laterally to the sartorius muscle and include the pectineus muscle.  Innervated by the femoral nerve (composed of ventral rami L2-L4).

     N= 487; 520
2) Posterior compartment – composed of muscles that extend the thigh at the hip and/or flex the leg at the knee.  Innervated by the sciatic nerve (composed of ventral rami L4-S3).

                  N= 487; 522
3) Medial compartment – composed of muscles that adduct the thigh at hip.  Innervated by the obturator nerve (ventral rami L2-L4).     N= 521
4) Why is there NO lateral compartment?  Why are there NO abductor muscles located laterally in the thigh?



N= 485
b. attach to the posterior aspect of the linea aspera of the femur, so the femur is in the anterior compartment 





N= 487
c. lateral intermuscular septum is strong (as opposed to the medial and posterior which are relatively weak), and it extends from the iliotibial tract to the lateral lip of the linea aspera and lateral supracondylar line of the femur


4. Unyielding nature prevents bulging of the muscles during contraction allowing the muscular contraction to be more efficient in pumping blood back to the heart
5. Saphenous Opening of the Fascia Lata – a deficiency in the deep fascia lata inferior to the medial part of the inguinal ligament, approximately 4 cm inferolateral to the pubic tubercle. 






          N= 252; 360; 363
a. Through this opening pass the great saphenous vein, superficial epigastric vein, external pudendal vein, superficial circumflex iliac vein, accessory lateral saphenous vein, numeral efferent lymphatic vessels from the superficial inguinal lymph nodes, and arteries which accompany some of the veins

N= 363
b. Ill-defined due to the presence of superficial inguinal lymph nodes, the lymph vessels, the veins, and loose connective tissue in the area.  However, the long axis is vertical (~3.75 cm in length)




N= 528
c. Medial margin is smooth, but its superior, lateral, and inferior margins form a sharp, crescentic edge, the falciform margin.  This sickle-shaped margin is joined at its medial margin by fibrofatty tissue called the cribiform fascia (sieve-like fascia derived from the thin, membranous subcutaneous tissue that spreads over and covers/fills the saphenous opening).


N= 252
B. Superficial (Subcutaneous) Fascia of Lower Limb





N= 248
1. Consists of fat and connective tissue fibers that blend superficially with the dermis with no distinct plane of cleavage

2. Continuous with the superficial fascia of the anterolateral abdominal wall and buttock

3. Provides a pathway for superficial veins, lymphatic vessels, and cutaneous nerves.

C. Endoabdominal (extraperitoneal) fascia also exists within the thigh.  It is lining the subinguinal space, a passageway deep (posterior) to the inguinal ligament and anterior to the anterior brim of the pelvis.


1. Divided into two compartments (lacunae) by iliopectineal arch (ligaments)
N= 251
a. muscular lacunae - lateral passageway for iliopsoas muscle & femoral nerve

b. vascular lacunae - medial passageway for femoral vessels and femoral canal that tapers into a funnel-shaped fascial tube, the femoral sheath, a funnel-like downward prolongation of endoabdominal (extraperitoneal) fascia deep to the inguinal ligament into the thigh




      Grant’s = 5.12; N= 252
1)   particularly, a downward projection iliopsoas fascia (dorsally) 

2)   a downward prolongation of transversalis fascia (ventrally)

3)   narrow, inferior end of this funnel-shaped sheath fuses with the adventitia of the contained structures about two inches below the inguinal ligament

4)   divided internally into three compartments by septa (also derived from extraperitoneal fascia of the abdomen) 


a) lateral compartment – contains the femoral artery

b) intermediate compartment – contains the femoral vein

c) medial compartment (a.k.a. the femoral canal)– contains fatty connective tissue, a few lymphatic vessels, and sometimes a deep inguinal lymph nodes.  The femoral canal lies between the compartment for the femoral vein and the lacunar ligament.  The canal communicates superiorly with the extraperitoneal abdominal fascial space by an opening, the femoral ring.  The canal is limited inferiorly by the blending of its medial wall with the adventitia of the femoral vein.  During exercise, the femoral vein enlarges considerably and is accommodated by the canal medially.  Femoral hernias (usually fatty) may protrude through the canal into the femoral triangle.


    

N= 252
IV. Venous Drainage of the Lower Limb





      N= 526-528

A.  Superficial Veins of Lower Limb – reside in the subcutaneous fascia and contain valves

1. great saphenous vein – located medially and formed by the union of the dorsal vein of the great toe and the dorsal venous arch of the foot; longest vein in body
             N= 526        
a. contains 10-12 valves (cup-like flaps of endothelium); more numerous in leg than in thigh; found inferior to the perforating veins; enables blood to overcome force of gravity on its way to the heart; subject to varicosities

b. has many important anatomical relationships: ascends anterior to the medial malleolus, passes posterior to the medial condyle of the femur (one hand-width posterior to the medial border of the patella) where it is accompanied by the saphenous nerve, traverse the saphenous opening in fascia lata, and empties into the femoral vein

c. anastomoses freely with the small saphenous vein

d. receives the superficial circumflex iliac, superficial epigastric, and external pudendal veins near its termination

2. small (lesser) saphenous vein – located laterally and formed by the union of the dorsal vein of the small (little) toe with the dorsal venous arch



N= 527
a. has many important anatomical relationships: ascends posterior to the lateral malleolus as a continuation of the lateral marginal vein, passes along the lateral border of the calcaneal tendon, inclines to the midline of the fibula and penetrates the deep fascia, ascends between the heads of the gastrocnemius muscle (accompanied by the medial sural nerve in this region), and pierces the deep fascia to empty into the popliteal vein in the popliteal fossa.
b. diameter stays relatively same throughout length due to perforating veins
3. perforating (communicating) veins – penetrate the deep fascia at an oblique angle, so that when muscles contract and pressure increases inside the deep fascia, blood is returned to the heart (musculovenous pump).  Valves are present, which only allow the blood to have one pattern of drainage (to travel from superficial veins to deep veins via the perforating veins).  
Clinical Correlation:  Varicose Veins form when valves that usually prevent bloodflow from the deep veins through the perforating veins to the superficial veins are incompetent.  As a result, the superficial veins become tortuous, elongated, and dilated.  Varicose Veins are common in the posteromedial parts of the lower limb.








B.   Deep Veins of the Lower Limb –located beneath (deep to) the deep fascia within the same vascular sheath as the artery, whose pulsations also help to compress and move blood in the veins.  These veins accompany all the major arteries and their branches.  Instead of occurring as a single vein in the limbs (as often illustrated and discussed), the deep veins usually occur as paired, frequently interconnecting veins that flank the artery they accompany.

N= 487
V. Lymphatic Drainage of the Lower Limb – has superficial and deep lymphatic vessels
N= 528
A. Superficial lymphatic vessels accompany the saphenous (great and small) veins and their tributaries.  These lymphatic vessels accompanying the great saphenous vein end in the superficial inguinal lymph nodes.   Most lymph from these 12-20 nodes passes directly to the external iliac lymph nodes (located along the external iliac veins); however, lymph may also pass to the deep inguinal lymph nodes 

B. Deep lymphatic vessels accompany the deep veins and enter the popliteal lymph nodes.  From there, the deep lymphatic vessels ascend to the deep inguinal lymph nodes, which are connected to the external iliac lymph nodes and common iliac nodes.  Lymph then proceeds to the lumbar nodes, which drain to the cisterna chili via the lumbar lymphatic trunks.

C. The lymphatic vessels accompanying the great saphenous vein end in the vertical group of the superficial inguinal lymph nodes, which parallel the terminal part of the great saphenous vein.  This vertical group of nodes receives lymph mainly from the lower limb (both superficial and deep drainage) as far as the toes.  There is also the horizontal group of superficial inguinal nodes, which receives lymph from the anterior abdominal wall below the umbilicus, the posterior wall below the iliac crest (hip and buttocks), and the perineum.  The deep inguinal lymph nodes connect to the external and common iliac nodes to the lumbar nodes; these drain to the cisterna chili via the lumbar lymphatic trunks.

VI. Peripheral Cutaneous Nerves of the Thigh are branches of the lumbar and sacral plexuses and reside within the subcutaneous tissue where they (as their name implies) supply innervation to the skin.


NOTE:  there are NO medial cutaneous nerves of the thigh (just as there were no anterior cutaneous nerves of the upper limb).












N= 526; 527
A. subcostal nerve (T12) – lateral cutaneous branch supplies a small area of skin anterior to the greater trochanter of the femur and the skin over the anterior superior iliac spine

B. femoral branch of genitofemoral nerve (L2 & L3) – supplies skin just inferior to the middle part of the inguinal ligament

C. ilioinguinal nerve (L1) – supplies proximal and medial parts of thigh and the anterior part of the scrotum and labium majus via the anterior scrotal and labial branches, respectively.

D. lateral femoral cutaneous nerve (L2 & L3) – direct branch of the lumbar plexus that runs obliquely to the anterior superior iliac spine, closely associated with the inguinal ligament, and has two branches:  anterior and posterior.

5) anterior branch – become superficial 10 cm distal to the inguinal ligament and supply lateral and anterior parts of thigh.

6)   posterior branch – supplies skin laterally from greater trochanter to skin located laterally above the knee


E.   anterior femoral cutaneous nerve (L2-L4) – direct branch of the femoral nerve that arises in the femoral triangle, pierces the fascia lata along the length of the sartorius muscle, and supplies skin on the medial and lateral aspects of the thigh.




DALLEY NOTE:  Some texts, dissectors and atlases, notably Grant's, refer to branches of the anterior cutaneous nerve of the thigh as "intermediate" and "medial cutaneous nerves of the thigh"; terms not widely used nor included in Nomina Anatomica.


F.   posterior cutaneous nerve of the thigh (S2-S3) - a branch of the sacral plexus that supplies the posterior aspect of the thigh.  (Note:  The S3 component of the nerve is distributed mostly by its perineal branch, and the medial-most of the inferior cluneal nerves which arise from it.)

G. cutaneous branch of the obturator nerve (L2-L4) - becomes cutaneous after obturator nerve has given rise to all its motor rami and supplies a relatively limited area of skin on the medial aspect of the distal portion of the thigh -- just above the knee.

H. sciatic nerve –arises from sacral plexus, passes through the greater sciatic foramen into the inferior gluteal region, and then into the posterior thigh.  At the apex of the popliteal fossa, the sciatic nerve divides into common fibular (peroneal) and tibial nerves; their cutaneous nerves are discussed with the leg.





 






N= 522
VII. Femoral Triangle – a triangular fascial space in the superoanterior third of the thigh that appears as a triangular depression inferior to the inguinal ligament when the thigh is flexed, abducted, and laterally rotated.









                  N= 482; 483
A.
Boundaries:


1. inguinal ligament (superiorly) – serves as base of the femoral triangle

2. sartorius muscle (laterally) – apex of triangle is located where 2 and 3 cross inferiorly

3. adductor longus muscle (medially)

B.
Roof:
fascia lata, cribiform fascia, subcutaneous tissue, and skin.

C.
Floor:
formed by iliopsoas mucle (laterally) and pectineus muscle (medially)



D.
Contents (from lateral to medial)

1. Femoral nerve and its branches (mentioned later in this lecture)


N= 520
2. Femoral sheath and its contents (discussed earlier)
              Grant’s = 5.12; N= 252
3. Femoral Artery (chief artery of lower limb) - passes deep to a point midway between anterior superior iliac spine and pubic tubercle (NOTE: it is a great anatomical location to insert a catheter) just inferior to the inguinal ligament.  Lies between the floor musculature in the femoral triangle and bisects the femoral triangle at its apex and enters the adductor canal (deep to the sartorius muscle).  Exits the adductor canal by passing through the adductor hiatus and becomes the popliteal artery.
        N= 494
a.    continuation of the external iliac artery (changes name under inguinal ligament)

b.    its course marks a "nerve-free" line for incisions -- no motor nerves cross it anteriorly within the femoral triangle and only the pectineal branch of the femoral nerve crosses it posteriorly

c.   largest branch - the deep artery of the thigh (profunda femoris artery--the main arterial supply for the thigh) is given off the femoral artery within the femoral triangle.  Leaves femoral triangle between the pectineus and adductor longus and descends posterior to the adductor longus muscle.        N= 486; 494
1. circumflex femoral arteries – usually branches of the deep artery of the thigh.  They circle the thigh, anastomose with each other and other arteries, and supply the thigh muscles and the proximal end of the femur.

a) medial circumflex femoral artery – supplies most of the blood to the head and neck of the femur.  Often torn when femoral neck is fractured or the hip joint is dislocated.  Passes deep between the iliopsoas and pectineus muscles.

b) lateral circumflex femoral artery – supplies the head of the femur and muscles on the lateral side of thigh.  Passes laterally and deep to the sartorius and rectus femoris muscles.

d.   several small branches given off before the origin of the profunda femoris artery: the superficial epigastric artery, the superficial circumflex iliac artery, and the superficial and deep external pudendal arteries.

obturator artery – does NOT lie within the femoral triangle, but included for completeness.  It supplies muscles of the medial compartment (adductors) of the thigh.  It arises from the internal iliac artery or as an accessory obturator artery when it arises from the inferior epigastric artery.  Passes through the obturator foramen, enters the thigh, and divides into an anterior and posterior branch, the latter of which gives an acetabular branch that supplies the head of the femur.  Clinical Correlation: The accessory obturator artery is present in approximately 20% of the population.  This artery runs close to or across the femoral ring to reach the obturator foramen where it is closely related to the free margin of the lacunar ligament and the neck of the femoral of a femoral hernia.  Therefore, this artery can be involved in a strangulated femoral hernia.















N= 382; 494 
4.    Femoral Vein (and its proximal tributaries, such as the great saphenous and deep femoral veins) 












N= 482
VIII.  Adductor (Subsartorial or Hunter’s) Canal - an aponeurotic/musculofibrous canal and/or narrow fascial tunnel beginning at the apex of the femoral triangle and ending in the adductor hiatus, a perforation through the aponeurosis of adductor magnus muscle.




 N= 482-484
A.
Walls/boundaries:


1. Anteromedially:  Roofed by sartorius muscle (and subsartorius fascia deep to the muscle distally).

2. Anterolaterally:  Vastus medialis portion of quadriceps femoris.

3. Posteriorly:  Aponeurotic tendons of adductors longus and magnus.

B.
Contents:


1. Femoral artery - exits adductor canal via adductor hiatus to become popliteal artery in popliteal fossa.

2. Femoral vein - continuation of the popliteal vein from the popliteal fossa.

3. Saphenous nerve – a branch of the femoral nerve.


a.    crosses femoral artery within canal, passing from its lateral to its medial side; does NOT pass through adductor hiatus with the femoral artery and vein; provides cutaneous innervation to medial aspect of knee and leg 

IX. Medial Compartments of Thigh - the femoral artery forms the dividing line between two motor nerve territories:














 N= 482-483
1.
The anterior thigh (quadriceps & sartorius), innervated by the femoral nerve, and

2.
The medial territory formed by the adductor group and innervated by the obturator nerve (L2-L4).
The artery is not crossed by motor branches, but several sensory branches of the femoral nerve pass over it to innervate the skin on the medial side of the thigh.

A. Muscles of the medial compartment – ½ Pectineus, Obturator Externus, Adductors (brevis, longus, and ½ magnus), and Gracilis (H. Wayne mnemonic: POAG). NOTE:  For a complete synopsis of these adductor muscles, see Moore and Dalley Page 540.  Supplied by obturator nerve (the pectineus also receives contribution from the femoral nerve and the adductor magnus is also lies in the posterior compartment, where it receives innervated from the sciatic nerve).


NOTE:  For a complete synopsis of these adductor muscles, see Moore and Dalley Page 540.
1. proximal attachments - all of these muscles attach to the inferior ramus of the pubis, exceptions include the posterior part of the adductor magnus (which is so large that it is innervated posteriorly by the tibial aspect of the sciatic nerve, in addition to its anterior part innervated by the obturator nerve.  This posterior part of adductor magnus is included in the posterior compartment with the hamstring muscles, where (like the hamstrings) it arises from the ischial tuberosity.  The pectineus muscle is the other exception as it arises from the superior ramus of the pubis, and it is predominately located in the anterior compartment where it will receive its innervation from the femoral nerve; however, it usually does have an obturator nerve component to the muscle that will assist in adduction of the thigh.


















 N= 472-473
2. distal attachments - all of these muscles attach to the medial aspect of the femur, exceptions include the gracilis muscle (which cross the knee joint to insert of the medial aspect of the tibia) and the obturator externus muscle, which inserts in the trochanteric fossa of the femur in order to stabilize the head of femus in the acetabulum and laterally rotates the thigh.





3. actions of muscle – the main action of these muscles is to adduct the thigh.  The adductors (magnus, longus, and brevis) are used in all movements in which the thighs are adducted (e.g. pressed together when riding a horse).  These muscles stabilize other muscles during flexion and extension of the thigh.  The exception is the obturator externus (just mentioned), which laterally rotates the thigh and pulls the head of the femur into the acetabulum.

Clinical Correlation:  To test medial compartment muscles – person is lying supine with knee straight and will adduct against resistance.  If the adductors are normal, the proximal ends of the gracilis and adductor longus can easily be palpated.

Clinical Correlation:  Avulsion fractures of hip bone - These fractures occur when a small part of bone is torn away from the coxal bone by the attachment of a tendon.  These fractures occur at apophyses, bony projections that lack secondary ossification center, and where muscles are attached.  Most notably, avulsion fractures can be seen at the ischial tuberosity, the hamstring muscles (in the posterior compartment).  Avulsion fractures can also occur with the muscles attachments of the medial compartment, where the muscles are torn away from the ischiopubic ramus (“groin” injury).  Avulsion fractures can also occur at the anterior superior and inferior iliac spines, where the fracture is called a “hip pointer”.
X.   Anterior Compartments of Thigh – muscles that cause flexion of the hip and extension of the knee that are innervated by the femoral nerve (L2-L4). H. Wayne mnemonic for muscles innervated by the femoral nerve (PIA RSVP). 











N= 474; 493
NOTE:  For a synopsis of these anterior compartment muscles, see Moore and Dalley Pages 533-4.

A. Muscles of the anterior compartment – Psoas major and minor, Iliacus, Articularis Genu, Rectus femoris, Sartorius, Vastus (medialis, lateralis, and intermedius) muscles, and ½ Pectineus muscle.  These muscles are innervated by the femoral nerve (L2-L4), with exception to the psoas major (L1-L3) and psoas minor (L1 and L2) muscles, which are innervated by ventral rami before they coalesce to form the femoral nerve.  The tensor fascia lata muscle is also considered to be in the anterior compartment, but it is innervated by the superior gluteal nerve (L4 and L5).

B. proximal and distal attachments - these muscles show much variation in their origin and insertion points.  In general, some of these muscles will cross the hip joint and/or the knee in order to cause flexion of the hip and extension of the knee. The iliopsoas muscles flex the thigh at the hip joint and stabilize this joint. The quadriceps femoris (composed of the rectus femoris, vastus lateralis, vastus intermedius, and vastus medialis muscles) attach to the base of the patella and by the patellar ligament to the tibial tuberosity.  This distal attachment allows extension of the leg at the knee joint.  Since the rectus femoris has a proximal attachment to the inferior iliac spine, this muscle also helps steady the hip joint and helps the iliopsoas to the flex the thigh.  See Moore and Dalley Pages 533-4 for specifics.  






        N= 472; 473
Clinical Correlation:  Psoas Abscess – The transversalis fascia in the internal abdominal wall is continuous with the psoas fascia, which forms a fascia covering for the psoas major muscle as the muscle descends into the anterior part of thigh.  A retroperitoneal pyogenic (pus-forming) infection in the abdomen may result in a collection of pus (psoas abscess), which passes between the muscle and its fascia into the proximal thigh regions.  This should be part of a doctor’s differential when edema occurs within the proximal part of the thigh.

Clinical Correlation:  Paralysis of the Quadriceps Femoris – A patient will present with an inability to extend the leg against resistance and usually presses on the distal end of the thigh during walking to prevent inadvertent flexion of the knee joint.  Weakness of any of the vastus muscles (due to arthritis or trauma) can result in an abnormal patellar movement and loss of joint stability.

Clinical Correlation:  Patellar Tendon Reflex – A reflex routinely tested during a physical and/or neurological exam to test the L2 through L4 nerves.  The patient sits with legs dangling of the examination table.  The doctor uses a reflex hammer to strike the patellar ligament, which causes the quadriceps femoris muscles to contract (normally).  If this reflex is absent or decreased, it will indicate an interruption in the innervation of these muscles (e.g. peripheral nerve disease). 
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