Anatomy and Physiology I

Pelvis
Review



Is this a view of the
medial or lateral coxal
bone?

— Lateral

Which bone is
white/yellow, which is
blue, and which is red
— [lium

— Ishcium

— Pubis

Name the following
structures

Hip [Coxal] Bone
Lateral View

Ilium
Ischium

I Pubis




What muscle has its pelvic
attachment between the posterior
and anterior gluteal lines?

— Gluteus medius

What muscle has its pelvic
attachment between the anterior
and inferior gluteal lines?

— Gluteus minimus

Where do these muscles insert on
the femur?

— The greater trochanter
What is there primary action?
— Abduction
Which is deep and which is
superficial?

— Gluteus minimus is deep to
gluteus medius

Ilium
Ischium

I Pubis

Hip [Coxal] Bone
Lateral View
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posterior gluteal line

Il sluteus medius
I gluteus minimus



 Which view of the

coxal bone is this? Hip [Coxal] Bone

Medial View

— Medial view

* |dentify the following
landmarks?




Bones and Ligaments of Pelvis

« Name the following S
ligaments -~
— A
- B

 What notch or
foramen iIs indicated
by C




Bones and Ligaments of Pelvis

« Name the following Mfidsagital St
ligaments
— A
- B

 What notch or
foramen iIs indicated
by C




Posterior Abdominal Wall

Internal View
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Differential Diagnosis of Hip, Buttock, and Back Pain

Lumbar (or sacral) radicular compression
[herniated nucleus pulposus, spinal exostosis, arthritis)

Gluteus medius muscle

Piriformis muscle

Tensor fasciae latae muscle

Gemellus and obturator
internus muscles

Ischial bursitis
[over ischial tuberosity)

Trochanteric bursitis
[under gluteus medius or

o gluteus marimus muscle)
Gracilis muscle

e Gluteus maimus muscle

Adductor magnus muscle

Strain or tear of hamstring

™
=EUN e T g .

tendons or m 5 S Long head of biceps
e femoris muscle
Semimembranosus muscle. S e b = lliotibial tract
P Short head of biceps
Semitendinosus muscle femoris muscle

i
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. Identify the following A s

landmarks
— A
- B




|dentify the following
landmarks
- A
- B
What muscles attach to A
— Abductors (G. Medius, G.
Minimus)
— Lateral Hip Rotators
« We are responsible for the
piriformis
What muscle/s attach to
B?
— 1liopsoas

Hip Joint
Posterior View




Muscles of Hip and Thigh
Posterior View - Deeper Dissection




Psoas and Iliacus Muscles
Action




« Which view is this et

Anterior View

(anterior or
posterior)?
— Anterior

* |dentify the following ‘\\
landmarks




« Which view is this remr

Posterior View

(anterior or = "
posterior)? . L7 )
— Anterior /

» ldentify the following {

landmarks i




| | I
- Identify the following i

landmarks?
— A
- B

« What ligament joins
these two bony
landmarks?
— Inguinal ligament




Muscles of Thigh
Anterior View - Superficial Dissection

Anterior superior iliac spine

liacus muscle

Gluteus medius muscle Psoas major muscle

< Inguinal ligament
liopsoas muscle
Pubic tubercle

Tensor fasciae latae muscle Pectineus muscle

Adductor longus muscle

Sartorius muscle
Gracilis muscle

: Rectus femoris muscle
Vastus lateralis muscle

Wastus medialis muscle

lliotibial tract

Rectus femoris tendon (becoming

Lateral patellar retinaculum part of quadriceps femoris tendon)

Medial patellar retinaculum

Patella

Patellar ligament Sartorius tendon (part of pes anserinus)

Tibial tuberosity

Gracilis tendon (part of pes anserinus) ']' Jy’

Semitendinosus tendon (part of pes anserinus) .
®Hovartis



Anatomy & Physiology I

Hip Muscles
Review



Gluteus Maximus

Post. lliac crest, sacrum, coccyx — gluteal tuberosity of femur, ITB

Muscles of Hip and Thigh Muscles of Hip and Thigh
Lateral View Posterior View - Superficial Dissection




Gluteus Medius

Lateral surface of ilium (between post. and ant. gluteal line) — Greater
trochanter

Muscles of Hip and Thigh

Posterior View - Deeper Dissection




Gluteus Minimus

Lateral surface of ilium (between ant. and inf. gluteal line) — Greater
trochanter

Muscles of Hip and Thigh

Posterior View - Deeper Dissection




Piriformis
Anterior surface of sacrum — Greater trochanter

Muscles of Hip and Thigh

Posterior View - Deeper Dissection




Greater Sciatic Foramen

Bones and Ligaments of Pelvis
Lateral View




Greater Sciatic Foramen

Bones and Ligaments of Pelvis
Midsagittal Section




lliopsoas
Will Recover with Muscles of Trunk

Psoas and lliacus Muscles
Action




Anatomy & Physiology I

Thigh



Bones

* Review landmarks of coxal bone and proximal
femur

« Adding
— Patella
— Femur

« Trochlear groove
« Medial and Lateral Condyle

— Tibia (proximal)

« Tibial tuberosity

« Medial and Lateral Condyle
— Fibula (proximal)

« Head of fibula



Femur
Anterior View




Femur
Posterior View




Tibia and Fibula of Right Leg
Anterior View




e Knee

— Ligaments
 Lateral collateral ligament (fibular collateral lig.)
» Medial collateral ligament (tibial collateral lig.)
« Anterior cruciate ligament
 Posterior cruciate ligament
 Patellar ligament

— Menisci
 Medial and Lateral Menisci

— Other Structures related to the Knee
« lliotibial Band (Tract)

 Pes anserinus (includes the tendons of sartorius m., gracilis
m. and semitendinosus m. — Sgt.)

 Biceps femoris tendon



Knee
Parasagittal Section - Lateral to Midline of Knee




ion

Extens

in
Anterior View

Knee




Knee
Lateral View

lliotibial tract

Biceps femoris muscle (long head) Vastus lateralis muscle

Biceps femoris muscle (short head)

Quadriceps femoris tendon

Fibular collateral ligament
and bursa deeptoit

g Patella
Plantaris muscle

Biceps femoris tendon and its
inferior subtendinous bursa

Lateral patellar retinaculum

Common fibular (peroneal) nerve .
p ) Patellar ligament

Head of fibula Bursa deep toiliotibial tract

Gastrocnemius muscle Joint capsule of knee
Tibial tuberosity

Soleus muscle Fibularis (peroneus) Tibialis anterior muscle é Hﬂ
lonqus muscle ®Novartis



Knee
Medial View

Sartorius muscle Gracilis muscle

A i
Semitendinosus muscle

Vastus medialis muscle Semimembranosus muscle

Quadriceps femoris tendon

_—

Adductor magnus tendon

Parallel fibers of tibial Medial epicondyle of femur

collateral ligament

emimembranosus bursa

Patella

Medial patellar retinaculum

Oblique fibers of tibial
collateral ligament

Joint capsule Anserine bursa deep to pes anserinus

Patellar ligament 5 ,
9 Semitendinosus tendon

[part of pes anserinus)

Gracilis tendon (part of pes
anserinus)

Sartorius tendons (part
of pes anserinus)

Tibial tuberosity

it

Soleus muscle Gastrocnemius muscle {
®Novartis



Knee - Cruciate and Collateral Ligaments
Right Knee in Flexion

Anterior cruciate ligament Posterior cruciate ligament

Medial condyle of femur

Lateral condyle of femur ,
[articular surface)

[articular surface)

Medial meniscus
FPopliteus tendon

" ; Tibial collateral ligament
Fibular collateral ligament

Lateral meniscus

Transverse ligament of knee Medial condyle (of tibia)

Head of fibula

Tibial tuberosity
Gerdy's tubercle

Anterior View



Knee - Cruciate and Collateral Ligaments
Right Knee in Extension

Posterior cruciate ligament

Adductor tubercle on / ’1 T

medial epicondyle of Femur\

Z-

Anterior cruciate ligament

Posterior meniscofemnoral ligament

Medial condyle of femur
[articular surface)

Lateral condyle of femur
[articular surface)

Popliteus tendon

Medial meniscus
Fibular collateral ligament

Tibial collateral ligament .
Lateral meniscus

Medial condyle [of tibia)
Head of fibula

! P

Posterior View )
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Knee - Interior
Superior View

Oblique popliteal ligament
Posterior meniscofemnoral ligament

Arcuate popliteal ligament /Semimembranosus tendon

Lateral meniscus ; —loe ‘(:'

Popliteus tendon
Fibular
collateral
ligament

Posterior cruciate
ligament

ibial collateral
ligament (deep
part bound to

—Superior articular
© surface of tibia
| (medial facet)

Subpopliteal recess

Superior articular
surface of tibia
(lateral facet)

/

4

Medial meniscus

lliotibial tract N Synovial membrane

blended into capsule —\

Joint capsule
Infrapatellar fat pad

Patellar ligament

i
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Knee
Right Knee Slightly in Flexion [Joint Opened]

Femur

Suprapatellar (synowvial) bursa

Articularis genus muscle

Cruciate ligaments [covered

Lateral condyle (of femur) By sinoulsl membraie)

Synovial membrane (cut edge)

Medial condyle (of femur)

Origin of popliteus tendon
[covered by synovial membrane)

Subpopliteal recess Infrapatellar synovial fold

Lateral meniscus Medial meniscus

Alar folds (cut)

Fibular collateral ligament

Head of fibula

Patella (articular surface
on posterior aspect)

Infrapatellar fat pads (lined
by synovial membrane)

Suprapatellar (synovial) bursa
[roof reflected)

Vastus lateralis muscle
[reflected inferiorly)
Vastus medialis muscle
[reflected inferiorly)

Anterior View ’? W
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Anterior Cruciate Ligament

— Anterior on the tibia

— Prevents anterior shear of tibia and hyperextension
Posterior Cruciate Ligament

— Posterior on the tibia

— Prevents posterior shear of tibia
Medial (Tibial) Collateral Ligament

— Reinforces the medial knee and prevents valgus strain
Medial (Fibular) Collateral Ligament

— Reinforces the lateral knee and prevents varus strain
Menisci

— Fibrocartilage pads that lie between the femoral and tibial surfaces
« Act as cushions
« Conform to the changing shape of the joint as it moves
» Provides lateral stability to the joint



Quadriceps Muscles

¢ R f I Muscles of Thigh
c Ct us femoris Anterior View - Superficial Dissection

— AIIS — tibial tuberosity

— Extends Knee, Flexes
Hip

* Vastus lateralis,

Intermedius, medialis

— Linea aspera - tibial
tuberosity

— Extends Knee




Quadriceps Muscles

Muscles of Thigh

* Rectus femoris Anterior View - Deeper Dissection
— AlIS — tibial tuberosity "
— Extends Knee, Flexes % \
Hip N 7

* Vastus lateralis,
Intermedius, medialis
— Linea aspera - tibial
tuberosity
— Extends Knee




Tensor Fascial Lata (TFL) and
lliotibial Band

e TFL Muscles of Hip and Thigh
ST Lateral View
— ASIS (and anterior iliac A
crest) — ITB ,

« lliotibial Band (ITB)

— The ITB is a thickening of
the fascial lata (fascial
covering of the thigh

— The ITB has proximal
attachments to the lateral
lliac crest and lateral hip
muscles

— ltcrosses the knee and
attaches to the lateral
condyle of the tibia

— Both the TFL and Gluteus
maximus attach to the ITB




Arteries and Nerves of Thigh
Superficial Anterior View

Inguinal ligament

Superficial circumflex iliac vessels

Superficial epigastric vessels

Femoral sheath

Anterior superior iliac spine Superficial external pudendal vessels
lliopsoas muscle
Tensor fasciae latae muscle

Deep external pudendal vessels

Deep artery of thigh Femoral nerve, artery and vein

Pectineus muscle

Gracilis muscle

Wastus lateralis muscle

Adductor longus muscle

Rectus femoris muscle Sartorius muscle

‘Yastus medialis muscle

Fascialata (and cut edge) 4 W
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Hamstrings

Three muscles Muscles of Hip and Thigh

— All (except short head of biceps Posterior View - Superficial Dissection
femoris) have proximal attachment to

the ischial tuberosity

— One lateral muscle (with two heads)

* Biceps femoris
— Long head
» Ischial tuberosity
— Short head
» Linea aspera

— Both have distal attachment to head of
the fibula and lateral tibial condyle

* Semitendonosus

— Ischial tuberosity — anterior medial
proximal tibia (part of pes anserinus)

*  Semimebranosus

— Ischial tuberosity — posterior surface of
medial tibial condyle

— All flex the knee and extend the hip
(and posteriorly tilt the pelvis)




Hamstrings

Three muscles Muscles of Hip and Thigh

— All (except short head of biceps Posterior View - Deeper Dissection
femoris) have proximal attachment to

the ischial tuberosity

— One lateral muscle (with two heads)

* Biceps femoris
— Long head
» Ischial tuberosity
— Short head
» Linea aspera

— Both have distal attachment to head of
the fibula and lateral tibial condyle

* Semitendonosus

— Ischial tuberosity — anterior medial
proximal tibia (part of pes anserinus)

*  Semimebranosus

— Ischial tuberosity — posterior surface of
medial tibial condyle

— All flex the knee and extend the hip
(and posteriorly tilt the pelvis)




Muscles of Thigh
Anterior View - Superficial Dissection

Anterior superior iliac spine

lliacus muscle

Gluteus medius muscle Psoas major muscle

’ Inguinal ligament
liopsoas muscle

Pubic tubercle

Tensor fasciae latae muscle Pectineus muscle

Adductor longus muscle
Sartorius muscle

Gracilis muscle

i Rectus femoris muscle
Vastus lateralis muscle

W astus medialis muscle

lliotibial tract

Rectus femoris tendon (becoming

Lateral patellar retinaculum part of quadriceps femoris tendon)

Medial patellar retinaculum
Patella

Patellar ligament Sartorius tendon (part of pes anserinus)

Tibial tuberosity Gracilis tendon (part of pes anserinus)

Semitendinosus tendon (part of pes anserinus) é g/”
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Muscles of Thigh
Anterior View - Deeper Dissection

Anterior superior iliac spine

Sartorius muscle (origin)

Tensor Fasciae latae muscle (origin) Anterior inferior iliac spine

Rectus femoris muscle (origin) Ligaments of hip joint

Greater trochanter

liopsoas muscle [cut) Pectineus muscle

Adductor longus muscle
Wastus intermedius muscle

Gracilis muscle

Wastus lateralis muscle

Vastus medialis muscle

lliotibial tract [cut) Rectus femoris tendon [cut)

: Quadriceps femoris tendon
Lateral patellar retinaculum 3 Patella

Patellar ligament
Medial patellar retinaculum

Head of fibula

7 ; Sartorius tendon By
Tibial tuberosity .

40P
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Muscles of Hip and Thigh
Posterior View - Superficial Dissection

lliac crest

Gluteus marimus muscle )
Gluteal aponeurosis over

gluteus medius muscle

Semitendinosus muscle

Long head of biceps femoris muscle

Adductor magnus muscle

lliotibial tract
Gracilis muscle

Semimembranosus muscle Long head of biceps femoris muscle

Short head of biceps femoris muscle

Semitendinosus muscle FPopliteal vessels and tibial nerve

Sartorius muscle Plantaris muscle

Commaon fibular [peroneal) nerve
Lateral head of gastrocnemius muscle

Medial head of gastrocnemius muscle

Soleus muscle

i
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Muscles of Hip and Thigh
Posterior View - Deeper Dissection

Firiformis muscle  Gluteus minimus muscle

Sciatic nerve /
Gemellus superior muscle . J Gluteus medius muscle
. ; L S Obturator internus muscle
Sacrospinous ligament > .
Sacrotuberous ligament —— Gemellus inferior muscle
. | y 3
Quadratus femoris muscle - - Gluteus magimus muscle

: 2 Greater trochanter
Ischial tuberosity q

Long head of biceps femoris muscle f Adductor minimus (part of
adductor magnus) muscle
Gracilis muscle
; Adductor magnus muscle
Semimembranosus muscle + llictibial tract

Short head of biceps femoris muscle

Semitendinosus muscle l' Long head of biceps femoris muscle
Medial head of gastrocnemius muscle y Plantaris muscle
Sartorius muscle
r ateral head of gastrocnemius muscle
v’ %)
Popliteus muscle 1 A Soleus muscle
\
y gy,’:
Plantaris tendon [cut) ‘T

Houartis



Bones and Ligaments of Pelvis
Anterior View

lliolumbar ligament
lliac fossa :

Anterior longitudinal ligament

Outer lip of iliac crest

Anterior sacroiliac ligament
Tuberculum of iliac crest

Intermediate zone
ofiliac crest
Inner lip of iliac crest - < g Ji.~Sacral promontory
Greater sciatic foramen -Anterior sacral foramina

Anterior superior iliac spine Sacrospinous ligament

Anterior sacrococcygeal

Ischial spine ligaments

Cocoys

Anterior inferior iliac spine
Sacrotuberous ligament

\ Lesser sciatic foramen

"q.h' _ "t_w Pubic symphysis
Fubic tubercle

Inferior pubic ramus $ kL’o"’

Obturator foramen ®Novartis

Arcuate line

lliopubic eminence

Superior pubic ramus

Pecten pubis (pectineal line)



Differential Diagnosis of Hip, Buttock, and Back Pain

Lumbar (or sacral) radicular compression
[herniated nucleus pulposus, spinal exostosis, arthritis)

Gluteus medius muscle

Piriformis muscle

Tensor fasciae latae muscle

Gemellus and obturator
internus muscles

Ischial bursitis
[over ischial tuberosity)

Trochanteric bursitis
[under gluteus medius or

o gluteus marimus muscle)
Gracilis muscle

e Gluteus maimus muscle

Adductor magnus muscle

Strain or tear of hamstring

™
=EUN e T g .

tendons or m 5 S Long head of biceps
e femoris muscle
Semimembranosus muscle. S e b = lliotibial tract
P Short head of biceps
Semitendinosus muscle femoris muscle

i
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posterior superior iliar rrest
iliac spine !

anterior super
iliac spine

—superior gluteal n.

-sacrospinous ligam

sacrotube rous
ligame nt
obturator
me mbrane
pudendal n.

posterior fouforal

cutaneous n.

sciatic n.



Piriformis

Sciatic Nerve



Warning: Cadaver Images









Medial Thigh and Hip Adductors
Not on Test






& _PECTINEUS

ADDUCTOR
BREVIS

e ADDUCTOR

4 LONGUS
ADDUCTOR

] MAGNUS




Hip Flexors



Psoas and Iliacus Muscles

Origin of psoas major muscle from vertebral bodies,
12th rib transverse processes and intervertebral discs (T12-L4) and
origin of psoas minor muscle from vertebral bodies (T12, L1)

liohypogastric nerve

Transversus abdominis muscle (cut)

llioinguinal nerve

Quadratus lumborum muscle

Psoas minor muscle Lumbar plexus
Genitofemoral nerve
Lateral cutaneous nerve of thigh

Psoas major muscle

lliacus muscle Anterior superior iliac spine

Lumbosacral trunk
Femoral nerve

Greater trochanter of femur

g:\‘- .
liopsoas muscle passes R

backward to insertion on
lesser trochanter

lliofemoral ligament of hip
joint [ ligament of Bigelow)

Shaft (body) of femur
Superior pubic ramus

liopectineal bursa ‘f N/}g
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Psoas and Iliacus Muscles
Action

Gluteus medius muscle (an abductor)

Gluteus minimus muscle (an abductor)

Note: arows indicate direction of action of liopsoas muscle {?g/ﬁ"
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