LAB 17: GLUTEAL REGION,

POSTERIOR THIGH, AND POPLITEAL FOSsSA

—

. Clean and identify the muscles, nerves, and vessels of the gluteal region.
. ldentify the greater sciatic foramen and the structures that traverse it.

. Clean and identify the muscles, nerve, and vessels of the posterior compartment of the thigh.
. ldentify the boundaries and contents of the popliteal fossa.

AW N

OSTEOLOGY RELEVANT TO THE REGIONS

Hip bones

COMPLETE ANATOMY

% Osteology of hip bones
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= [liaccrest

= Anterior superior and posterior superior iliac
spines

= Acetabulum

»  Gluteal lines: posterior, anterior, and inferior

» [schial tuberosity and ischial spine

= Greater and lesser sciatic notches

= Obturator foramen

Femur

COMPLETE ANATOMY

Osteology of femur
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=  Head and Fovea capitis (for attachment of
ligament of head)

= Neck

»  Shaft

= Greater and lesser trochanters

= [ntertrochantericline & crest

= Trochanteric fossa

»  Gluteal tuberosity—rough surface at the

”
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Intertrochan™ {
teric line

proximal end of the linea aspera, just below the

lesser trochanter
= Lineaaspera
= Popliteal surface

= Medial and lateral femoral condyles
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Tibia

COMPLETE ANATOMY

% Osteology of tibia

= Anterolateral (Gerdy’s) tubercle—the distal

o o . Lateral condyle - Tibial plateau

attachment of the iliotibial tract e
leioﬂvb\_.ll?:\ A R, 0
join ok % 7

= Medial and lateral tibial condyles Head of ibula— £ N
Neckofﬁbulaf?\(—

Medial
condyle

Tibial
tuberosity

Fibula

L Head Interosseous——

membrane

(shaft)
Lateral
surface

h A\ Tibia
Fibula———— \\_\ \ (shaft)

Medial = N/l IS Medial
surface \ surface
Lateral—— /
surface W == Anterior
/ border
)
{
1
)
Tibiofibular
syndesmosis Medial
malleolus
Lateral Ankle
malleolus mortise
Figure 3.

Inspect a bony pelvis or the pelvic ligament model and review the attachments and locations of the:

= Sacrospinous ligament

= Sacrotuberous ligament

QUESTION

@ Where is the greater sciatic foramen? Where is the lesser sciatic foramen?

Review the course and attachments of the piriformis and obturator internus muscles (remember

them from the pelvis?).
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QUESTION

What course do the superior gluteal nerve and vessels take in order to leave the pelvic cavity?

How are they related to the piriformis?

QUESTION

What course do the inferior gluteal nerve and vessels & the sciatic nerve take in order to leave

the pelvic cavity? How are they related to the piriformis?
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GLUTEAL REGION: SURFACE ANATOMY

@ You will need to turn the dettached leg into the prone position so we can access the gluteal

region and posterior thigh.
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Before cutting, see if you can locate, observe, and/or palpate the following:

Natal cleft (Intergluteal cleft)

Gluteal fold

Iliac crest

Anterior superior and posterior superior iliac spines
Greater trochanter

Sacrum and coccyx

Ischial tuberosity

Popliteal fossa
Head of fibula

Iliac crest
Posterior—_
superior
ilac spine
Sacrum——

Giftesl region
Gluteal
fold
Posterior
thigh region ___— Lateral
epicondyle
" Head of fibula
Popitasl
regon
|
Postenor
I=g regon
il
Latersl retro- t —— Calcaneal
maladar ragon Navicular.__ ‘ tuberosity
s
tubsrosity ™3 \F— Tuberosity of
Calcanesl region e " ‘ 5th metatarsal
5 .. s
Soie of the fot By
Figure 6. Surface anatomy of gluteal region/posterior Figure 7. Palpable bony prominences of the lower limb.

thigh.

Right limb.
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Z/ __ Mabkeshinincisions.

1 Startatthe posterior superior iliac spine (A) and make a curved
incision forward along the iliac crest to the ASIS (B).

2 Now make a curved incision from medial to lateral just below

the gluteal fold (C to D). —>
3 Reflect the skin flap over the gluteus maximus laterally.
1 Now make a vertical incision from superior to inferior in the
posterior thigh, starting at the gluteal fold above and ending
below in the proximal calf
2 Now make a horizontal incision just below the knee —stay 3

SUPERFICIAL so you don’t cut small saphenous vein entering
the popliteal fossa!
3 Reflect the two flaps of skin in the posterior thigh medially and

laterally.

Figure 8.

Z/ __ Clean off gluteal muscles.

COMPLETE ANATOMY

% Superficial muscles of the gluteal region
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1 Remove the superficial fascia from the buttock in chunks. _
luval .
Iliohypo-
gat’:essnafgr'énch
Gluteal fascia

luteus
g\gedius)

Middle
clunial
nn.
Gluteus
maximus

There will be lots to remove! Clean all the superficial fascia
away to reveal the deep fascia over the gluteus maximus

muscle. It's important that you clean enough away so that you

Inferior
clunial
nn.

Adductor
magnus

Posterior
femoral
cutaneous
n.

can clearly visualize the superior and inferior borders of the

gluteus maximus.

NOTE

— Fascia lata,
iliotibial tract

This will be difficult along the inferior border of the

Biceps femoris,
Iongpﬁead

gluteus maximus, where the gluteal region meets the

posterior thigh.

Tibial n.

Common
fibular n.

Perseverance is the key!

Lateral sural
cutaneous n.

Sural n.

2 Above the superior border of the gluteus maximus will be some
robust deep fascia that covers the gluteus medius. Open this Figure 9.
fascia with a scalpel and scissors to better reveal the superior

border of the gluteus maximus.
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2/ _ _ Clean superficial structures of posterior thigh.

Palpate the ischial tuberosity and greater
trochanter. Before doing any more cutting, look at
Figure 10 and visualize the approximate course of
the sciatic nerve and posterior cutaneous nerve of
the thigh as they leave the pelvic cavity and pass

down the center of the posterior thigh.

i
Figure10.

Clean the copious superficial fascia from the posterior thigh to
reveal the super tough fascia lata (deep fascia of the thigh) in the

posterior thigh. The hamstring muscles are deep to this fascia.

Now, with scissors carefully open up and reflect the fascia lata in the
posterior thigh, looking for the posterior cutaneous nerve of the
thigh running down the midline of the posterior thigh, beginning
above at the midpoint of the inferior border of the gluteus maximus

and ending below in the posterior calf.
The posterior cutaneous nerve of the thigh is an oddball—it

courses DEEP to the fascia lata, and sends small branches through

the fascia lata into the overlying superficial fascia and skin.
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GLUTEAL REGION

2/ __ Freeup and then transect the gluteus maximus muscle.

1 With blunt dissection, loosen up the superior border of the gluteus maximus muscle just below the

iliac crest.

QUESTION

What are the distal attachments (insertions) of the gluteus maximus? What is the main func-

tion of the gluteus maximus?

Review the anatomy of the iliotibial tract (thickening of the fascia
lata) that acts as an aponeurosis for insertion of two muscles: the

gluteus maximus and the tensor fasciae latae.

QUESTION

What are the attachments of the tensor fascia latae?

What are its actions?
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With blunt dissection, create a plane between the gluteus maximus muscle and the underlying

muscles beneath it.

Create this plane by sliding your hand beneath the gluteus

maximus above its superior border, between the gluteus

maximus and medius muscles.

3 Transect the entire gluteus maximus from superior to
inferio—from the midpoint of the superior border of the

muscle to its inferior border where it crosses the ischial

tuberosity.

Figure13.

Reflect the halves of the gluteus maximus and locate the inferior gluteal nerve and vessels

entering the deep side of the muscle.

The key to the gluteal region is the piriformis muscle.
Use blunt dissection to define the borders of the
piriformis muscle as it emerges from the greater

sciatic foramen to attach to the greater trochanter.

Below the piriformis, identify the inferior gluteal
neurovascular bundle, the sciatic nerve, the
posterior cutaneous nerve of the thigh, and most
medially, the internal pudendal vessels and

pudendal nerve.
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___—— Superior gluteal
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a,v,andn. °
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internus
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perineal branches
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(with a.)
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_ femoris
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Ischial tuberosity
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Adductor magnus

T~ Adductor magnus

Posterior femoral
cutaneous n.

Figure 14.
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CLINICAL PUZZLER

Divide the gluteal region into four
quadrants: upper medial, upper later-
al, lower medial and lower lateral. If
you wanted to give a patient an intra-
muscular injection—which quadrant
would be the best choice? (Injections
should be done in safe places where
there are no major nerves or vessels to

injure.)

Nerve to obturator internus

Nerve to quadratus femoris

Posterior superior
iliac spine

/Iliac crest
\

Safe area in
gluteus medius

‘\

\ Gluteus maximus

‘) Sciatic nerve
|

Figure 15.

Tensor fasciae latae muscle

Superior gluteal nerve

Piriformis muscle

muscle (deep to gemelli,
obturator internus, and
quadratus femoris)

Perforating cutaneous nerve
Gluteus maximus
Posterior cutaneous nerve of thigh

Sciatic nerve

Figure16.

Inferior gluteal nerve

lliotibial tract
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REVIEW THE COURSE OF THE INTERNAL PUDENDAL VESSELS
AND PUDENDAL NERVE AS THEY PASS FROM THE PELVIC CAVITY
TO THE PERINEUM

LEAVE THE PELVIC CAVITY VIA THE GREATER SCIATIC FORAMEN

LOOP AROUND THE ISCHIAL SPINE

ENTER THE PERINEUM VIA THE LESSER SCIATIC FORAMEN.
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Z/ __ Clean and transect the gluteus medius.

1 Use tools and blunt dissection to clean the
surface of the gluteus medius muscle and
separate it from the piriformis.

2 Use bluntdissection to loosen up the borders of

the gluteus medius.

Tliac crest

Anterior superior
iliac spine

~ Gluteus medius
Piriformis

Gemellus superior
and inferior

' .. — Quadratus femoris

? Greater trochanter

Gluteal tuberosity

Obturator internus

Sacrotuberous
ligament

tuberosity

Figure17.

3 Then cutacross the gluteus medius transversely several inches above the greater trochanter. Reflect

the cut edges of the muscle to expose the gluteus minimus muscle.

NOTE
Note that the superior gluteal nerve and

vessels pass between the gluteus medius

and minimus.

Anterior superior
iliac spine
Gluteus
minimus
iliac spine X
Tensor fasciae
latae
Superior gluteal
a.and n. Piriformis
Gemellus
superior
Obturator
internus
Gemellus
; inferior
Internal pudendal T A
a. andv. : \ Z Branch of medial
5 b = circumflex
Obturator 7 & 5 femoral a.
internus
Trochanteri
Pudendal canal Troianteric
(Alcock's canal)
" adratus
Sacrotuberous lig: Py
Adductor o
magnus Sciatic n.
Adductor
magnus
1st perforating a.

Semi- Biceps femoris,  Posterior femoral
membranosus long head cutaneous n.

Figure18.
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QUESTION

What are the attachments of the gluteus medius and minimus? Their actions?

What are the attachments of the gluteus medius and minimus? Their actions?

CLINICAL PEARL

The gluteus medius and gluteus minimus abduct the thigh at the hip. Additionally,
these muscles are crucial to stabilizing the pelvis when you walk or raise one limb off
the ground. When one limb is raised from the ground and the other limb bears the
weight of the entire body above it, the gluteus medius and minimus contract to keep
the contralateral pelvis from sagging (since the lower limb on the contralateral side is
not in contact with the ground, and the pelvis would therefore have the tendency to

sag).

Weakness or paralysis of the ipsilateral gluteus
medius and minimus—the side with the limb
planted on the ground—would present as sag-
ging/drooping of the contralateral pelvis—the side
with the limb raised off the ground. When tested,
this sagging/drooping of the contralateral pelvis is

called a Trendelenburg sign.

Figure19.

2/ _ _ Clean and identify the external hip rotator muscles.

Deep muscles of the gluteal region
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Iliac crest

The tendon of the obturator internus muscle

passes through the lesser sciatic foramen to attach ,
Tlium, gluteal

to the greater trochanter. Where is the origin of the S

Posterior gluteal line Gluteus minimus

obturator internus?

L Piriformis

Obturator internus  —_§ | % Gemellus superior

The shiny, white tendon of the obturator internus ed Infecior

Ischial spine —— Quadratus femoris
muscle is sandwiched between two small, g Greater trochanter
.. . | Intertrochanteric
elongated muscles that lie in the horizontal plane: crest
The gemelli muscles (the “twins”).
Figure 20.

Locate the gemellus superior muscle and gemellus
inferior muscle above and below the tendon of the
obturator internus. The gemelli are small external

rotators of the hip.

Identify the quadratus femoris muscle attaching to
the ischial tuberosity and the greater trochanter.
Look at the relationship between the quadratus

femoris and the sciatic nerve.

With blunt dissection, separate the quadratus femoris from the inferior gemellus.
Summary—From superior to inferior, identify these external hip rotator muscles:

= Piriformis

= Superior gemellus

= Tendon of obturator internus
= |nferior gemellus

= Quadratus femoris
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POSTERIOR THIGH

ﬂ Remove the remaining fascia lata from the thigh to reveal the posterior compart-

2/ __ ment,

COMPLETE ANATOMY

% Posterior thigh

With blunt dissection, separate the three muscles that make up the hamstrings = from lateral to
medial these are the:

= Biceps femoris

= Semitendinosus

= Semimembranosus

QUESTION

@ Why are they named this way?

Trace them to their insertions.

QUESTION
@ What are the attachments of the hamstrings?

Note that they have a common proximal attachment, but their tendons diverge distally.

QUESTION

@ Why is the lateral member of the hamstrings called the “biceps” femoris?
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Gluteus ——— Ischial spine
maximus
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Ifml::'ad Biceps femoris, pen
ong Semi- short head Semi- Biceps femoris,
tendinosus Biceps femoris, tendinosus short head
long head
Biceps femoris,
- long head
membranosus Semi- Semi-
membranosus membranosus
Plantaris
\ Medial tibial
Semimembranosus.
tendon (part) - Head of fibula

Popliteus

L Pes anserinu

ius, dial Lo
and lateral heads

Figure 21. Figure 22.
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Review the anatomy of the pes anserinus. (See
figures.) Although we haven't dissected the anterior
leg yet, you have heard of the pes, since it is the
common distal attachment site for three muscles—
two of which we examined in our last lab (sartorius

and gracilis).

QUESTION

Which of the hamstrings attaches to

the pes?

Anterior superio

ihac spine S
> crum
Psoas mine
Psoas major
Obturator - ,
iformis
By Gluteus
maximus
— Adductor
Adductor magnus
Semi-
tendinosus
~ Graclis
Semi-
membranosus
Patella
Patellar kigament
Pes anserinus-———
(common tendon~. T
of insertion) Gast‘rgsc-
nem
Tibialis
anterlor
Tibia
Figure 24.

Trace the sciatic nerve from the gluteal region distally as it passes through the posterior thigh into

the popliteal fossa. Note that it passes deep to the long head of the biceps femoris.

The tibial part of the sciatic nerve innervates these muscles:

= Semitendinosus
= Semimembranosus
= Long head of the biceps femoris

»  Hamstrings portion of the adductor magnus muscle
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The common fibular part of the sciatic nerve

supplies the short head of the biceps femoris.

Both nerves supply all the muscles in the lower

extremity below the knee.
Usually in the mid-thigh is where the sciatic nerve
splits into the tibial nerve and common fibular

nerve.

This is variable; it may occur as high as the gluteal

region or as low as the popliteal fossa.

CHALK TALK

Gluteus
maximus - E’llgdt?gss
Superior
gluteal a., Vi~
and n. J Gluteus
minimus
Inferior = ]
gluteal n.~_ __ Piriformis
Pudendal . o
. 8 . Medial circumflex
femoral a.
Inferior

gluteal a.” _ Trochanteric

Sacrotuberous | & g c = bursa
ligament _' \ ‘ 2 Gluteus
Posterior Z = ‘ maximus

femoral vadratus
cutaneous n. emoris
Obturator™ ~ Sciatic n.
internus (with a.)
Adductor 1st perforating a.
magnus
Biceps femoris,— W
ong head
Adductor
magnus
2nd perforating a.
Gracilis- !
Semi- |
tendinosus |1 3rd perforating a.
Adductor / ) _
i - Biceps femoris
s short head
Popliteal a. and-v. Iliotibial tract
_ Common
| fibular n.
membranosus Biceps femoris,
_ . ! long head
Tibial n. A\ T —— Plantaris
Medial sural / \
{ ; Lateral sural
cutaneous n. i .“k ! cutaneous n.
Gastrocnemius
Figure 25.

63 Draw the sacral plexus and its branches - discuss the spinal levels that form the nerves seen in
a

lab.

COMPLETE ANATOMY
% Lumbosacral plexus
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Revisit the medial compartment to clean and identify structures related to the pos-

2/ __ teriorthigh.

1 Rotate the detached limb so that the medial compartment (work
youdid last lab) is visible. Clean the adductor magnus muscle
and locate its two portions: adductor part and hamstrings part.
m  Review theirinnervations.

2 Clean and identify the adductor hiatus, the distal opening of the
adductor canal.

m  The femoral vessels change names as they exit the hiatus,

becoming the popliteal artery and vein.

POoPLITEAL FossA

Gluteus
medius

Gluteus—$&—
maximus

Gemellus 1
superior ~x4

Gemellus.
inferior

Obturator—£
internus .
1
Semimem
branosus
+
Biceps femoris

(long head) andi
semitendinosus§
(cut)

hiatus

Gastrocnemius -
medial and | B,
lateral heads ||

Semi-
membranosus
Popliteus

-:
A

Flexor digitorum-—£=
lonaus

Figure 26.

2/ _ _ Carefully clean the superficial fascia from the popliteal fossa.

COMPLETE ANATOMY

% Structures in popliteal fossa

Y

(3!

Tensor
fasciae
latae

Gluteus
minimus

Rectus
femoris

- Piriformis

Gluteus
medius and
minimus
Quadratus
fémoris

Gluteus
maximus

Adductor
magnus
Vastus

inter-
medius

Vastus
lateralis

Biceps
femoris,

Plantaris

Biceps
femoris

- Soleus

Tibialis
posterior
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1 Locate the small saphenous vein (ascending from the calf region) as it enters the popliteal fossa to

terminate in the popliteal vein.
2 ldentify the borders of the diamond-shaped popliteal fossa:
= yoof, the crural fascia (deep fascia of the leg)
»  medial inferior border, the medial head of gastrocnemius
m |ateral inferior border, the lateral head of gastrocnemius
m [ateral superior border, the long head of the biceps femoris

»  medial superior border, the semimembranosus

= floor, the popliteus muscle, popliteal surface of the femur, and the capsule of the knee joint

You won't see the popliteus muscle today—but know that it is located in the floor of the popliteal

fossa, hidden by the two heads of the gastrocnemius: It functions to “unlock” the fully extended knee

joint, so thatit can be flexed.

Femaral anery Femoral vein
Sclatic nerve

Semimembrancsus Linea aspera

Biceps femorts (short head|

Biceps femoris [long head) Deep lasci

Tibaal nerve
Popliteal vein Posterior cutaneous
Popliteal artery nerve of thigh
Plantaris

Medial head of

gastrocnemus Small saphenous vein {cut)

Lateral hoad of gastrotnemius

Sural nesve Common Aibular nerve
Sural com municating nerve (cut)

Small saphenous vein

Lateral sural nerve

Structures in the popliteal fossa

Figure 27.
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QUESTION

Where are the tibial nerve and common fibular nerve positioned within the popliteal fossa?

3 Using blunt dissection, identify from superficial to deep:
= Tibial nerve
= Popliteal vein
= Popliteal artery (the inferior continuation of the femoral artery after it passes through the adductor

hiatus)

CHECKLIST, LAB #17

MUSCLES—KNOW WHERE THEY ATTACH AND THEIR INNERVA-
TIONS
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