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Lumbar plexus

The lumbar plexus:

= [t is a network of nerve fibres that supplies the

skin and musculature of the lower limb.

= Location:| Each located in the lumbar region,

within the substance of the psoas major muscle.
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Formation of the lumbar plexus:

= [t is formed by the @nterior (ventral) rami of the
lumbar spinal nerves L1, L2, L3 and L4.

= [t receives Contributions fromfF12.

lumborum m,

swwoosaln. AP quesaus
o e i ol N -

lliohypogastric n. oz ~

llioinguinal n.

Genitofemoral n.

Lateral femoral
cutaneous n.

Femoral, iliohypogastrie, ilioinguinal,

Relation to the psoas muscle. lateral cutaneous nerve of the thigh

= The nerves of the plexus traverse psoas major and /' i

emerge from its lateral border.
= Except:Obturator nerve appears at its medial border.

Ple——

= (Genitofemoral nerve emerges on its anterior aspect

Inguinal
ligament

o

Femoral n.



Formation of the lumbar plexus

The first lumbar ventral ramus, joined by a branch from the
12th thoracic ventral ramus, bifurcates, the upper part divides
again into the iliohypogastric and ilioinguinal nerves.

The smaller lower part unites with a branch from the second
lumbar ventral ramus to form the genitofemoral nerve.

The remainder of the second, third, and part of the fourth,
lumbar ventral rami divide into ventral and dorsal branches.

Ventral branches of the second to fourth rami join to form the
obturator nerve. é 12 +13+ |4

Dorsal branches of the second to fourth rami join to form the
femoral nerve.

Small branches from the dorsal branches of the second and
third rami join to form the lateral femoral cutaneous nerve.

The accessory obturator nerve, when it exists, arises from the
third and fourth ventral branches.

T12
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Iliohypogastric Nerve:

Roots: L1 (with contributions from T12).
S ——=

= |t is the first branch of the lumbar plexus.

lliohypogastric
nerve

= [t runs toward the 1liac crest.

= It then perforates the transversus abdominis. |~

Then rung antrolateral direction betweeft ™ f\
Motor Functions; internal oblique and tranguersug abdominig [},*

llioinguinal
nerve

Genitofemoral
nerve

Lateral
femoral
cutaneous
nerve

= Internal oblique & Transversus abdominis.

Femoral
branch
. of GFN
Sensory Functions:
= Posterolateral gluteal skin, suprapubic skin. Genital

branch
of GFN



Emerges ateral to psoag major, rung toward iliac crest,
perforateg tranguerqus abdominig, rung between internal
oblique and tranguersug abdominig, then it traverges the

Iioinguinal Nerve: | inquinal ligament then emergeg from euperficial inguinal ring

: TFansversus
Roots: L1 abdominis

Quadratus

ot . . |
Course: as the iliohypogastric nerve, then it traverses umborum

the inguinal canal. (may be injured or Entrapment
Internal

- - - Ilioinguinal n.
during inguinal surgery. oblique

Psoas major

Iliacus

Motor Functions:

" Internal oblique & Transversus abdominis.

_Inguinal
Sensory Functions: dpameot S
. . . . Ilioinguinal SUpericia
= Proximal medial skin of the thigh. n. inguinal ring
: . - Spermatic
= Skin over the root of the penis and anterior scrotum. i

= Skin over mons pubis and labia majora.




Genitofemoral Nerve:

= Roots:

= [t divides into a genital branch, and a femoral
branch.

Psoas major muscle

Genital branch:

Genitofemoral nerve

* Cremasteric muscle.
= Skin of the scrotum (in males). Genital branch

Femoral branch

= Skin over mons pubis and labia majora (in
females).

Femoral branch:
= Anteromedial skin of the thigh.




Lateral cutaneous nerve of the thigh:

= |t enters the thigh by passing deep to the inguinal
ligament.

= Roots: L2, L3
_—

= Sensor;Functions:
k —

 Innervates the skin of the anterior and lateral aspects
of the thigh down to the knee.

= Entrapment of this nerve as it enters the thigh can
produce tingling, or burning hypersensitivity over the
lateral thigh known as meralgia paresthetica.z

Psoas major muscle
(Musculus psoas major)

lliacus muscle
(Musculus wacus)

Piriformis muscle
(Musculus piriformis)

Inguinal ligament
(Ligamentum inguinale)

Obturator nerve
(Nervus obturatorius)

Lateral femoral
cutaneous nerve
(Nervus cutaneus
femoris lateralis)

Femoral nerve
(Nervus femoralis)

Fascia lata
(fascia lata)
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Obturator Nerve:

Roots: €2, L3, T4

————
Course: Lateral femora
cutaneous n.

:
It traverses the obturator foramen to enter the thigh. m

External iliac
a. and v.

Superior and inferior
gluteal aa.

Femoral n.

Inguinal ligamen

Sacral plexus

Fer"jnoral a.
} and v.
Rectus femori Medial circumflex
Lateral circumfle femoral a.
femoral a., <
. . ascending branch Pectineus
Motor Functions: 2 s Obturator n.

— of thigh

= Muscles of the medial aspect of the thigh.  Pertcrotoaes

SellSOl'¥ Fun!;! .!!!!!§ descending branch

= Skin over the medial aspect of the thigh. vastus

Adductor brevis

Adductor longus

Adductor magnus

Femoral a. and v.,
saphenous n. (in

intermedius vasbogddu(;tor
o membrane
— cutaneous branc
= Hip and knee joints. meaiere _
Vastus Sartorius

lateralis
Saphenous n.

e Spasm of the adductor muscles of the thigh can be
relieved by division of the obturator nerve (obturator
neurectomy).




External iliac
a. and v.

Superior and inferior

Inguinal ligamen gluteal aa.

° Lateral femora Femoral n.
Femoral Nerve: smneols 1. S eral v
m . Femoral a.
Roots: L2, L3& L4. —— B, e
Lateral circumfle femoral a.
= Course: siiiaiiding beaneh Pectineus
; Deep a. Obturator n.
] of thigh Adductor brevis
= [t is the largest branch of the lumbar Perforating ea
Lat:eralfé:rirl;;uat;?f; Adductor longus
plexus. Within the femoral triangle descending branch
7 Adductor magnus

Femoral a. and v.,
saphenous n. (in

= [t enters the thigh lateral to the femoral

Vastus

. . . . intermedius va dductor
artery behind the inguinal ligament. membrane)
fgms Obturator n.,

cutaneous branch

= It terminates by dividing into anterior medialis
. e e Vastus Sartorius
and posterior divisions. lateraiis e oom
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T12
L1
L2
L3

lliohypogastric nerve
llioinguinal nerve
Genitofemoral nerve

Lumbar plexus

Branches are: cttanaaus mom — A (=14
Femoral nerve — - ‘ e Lumbosacral
Muscular: Obturator nerve ———— Y = F trunk
——; \‘ ,' Y Sacral plexus
— ) . Articular branch r” , Anterior
* Muscles of the anterior compartment of the thigh I pf/ , cutaneous
Muscular branch : “‘ ?erran':ﬁ_g?rs‘::ve

Saphenous nerve

\.
\

Cutaneous:
b_\jp

* Medial and intermediate cutaneous nerves of the

thigh- Skin of the medial& anterior aspects of the T —

branches (of femoral nerve)

thigh . Saphenous nerve

(branch of femoral nerve)
= Saphenous nerve, traverses the ‘adductor canal to

supply the skin of the inedial side of the leg, ankle
and foot.

Infrapatellar branch
of saphenous nerve

Cutaneous branch
of saphenous nerve

Articular:
——

* Hip &knee joints.

11
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Sacral Plexus

Brancheg of sacral plexug leave the pelvie through greater sciatic foreman either above or below the piriformig mugcle

Formation:
I a— ———

—

" Ventral primary rami of sacral nerves S1,
S2, S3, and S4, emerge from the anterior
sacral foramina

» Joined by the lumbeosacral trunk (L4& LS)
which descends into the pelvis.

» These roots divide into dorsal and ventral
branches that combine together to form the
peripheral nerves of the sacral plexus.

Site: In front of piriformis.
—

12




tibial and JI «ie 5 terminal brancheg J! lss,e | s L4.5 + S 123 o «ie G fiberg JI gcigtic nerve JI & lséye |
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Branches of Sacral Plexus

Ventral divisions

4eliroot JI s branch JS Ladas age e o&a

Dorsal divisions

7

L4 contribution to “
\’ . " p—

femoral nerve L4

Lumbosacral — < L5
To quadratus femoris L4, 5, S1 Sk e ——
and gemellus inferior / ; > 2 s
To obturator internus L5, S1, 2 Superior ghutesl —_ g [/ .
and gemellus superior e i \;—r‘%
To piriformis S(1), 2 "—'_77 - -
Superior gluteal L4,5,S1 Nerve to pirformis < 20
Inferior gluteal L5, 81,2 sS4
Posterior femoral S2,3 S1,2 Tibial 4’ S s5
cutaneous Y | 3 \
Tibial (sciatic) 14,5,81,2,3 o e \L ‘ V // : \ Coooygeel
Common fibular 14,5,81,2 i < Anococeygeal
(sciatic) . / \
RN GHERGTIE 2 4 i i i
e so | |scEenere Jl e S Udgsa w3 |  Mmmmepene S ) o

coccygeus and sphincter
ani externus

l:' Anterior division
- Posterior division

(a) Origin of sacral plexus
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Superior gluteal nerve:

[

/ // ;' '/ s
| | ‘ 7 /- A 7 \ /D
'l ) \ oy r & : " A /\

a7 |
A (I { l/
el

= Leaves the pelvis through @reater sciatic foramen i, .
above the piriformis.

" Runs between the @luteus medius& minimus,
Supplies bOth, and ends by Supply1ng the - Superior gluteal nerve

— Gluteus minimus muscle

A Gluteus maximus muscle
Superior gluteal artery SAL |

|
Inferior gluteal artery and nerve

Pudendal nerve

g

Inferior gluteal nerve:

Posterior femoral

cutaneous nerve

» Leaves the pelvis through the @reater sciatic
foramen below the piriformis.

= Enters the deep surface of gluteus maximus and Qg
= )y

supplies it. .

14



Superior gluteal nerve damage:

Result in:

Normal Trendelenburg

= Weakness or paralysis of gluteus medius& minimus
muscles, result in;

= Weak abduction in the affected hip joint. 1 [ \'

= Gait disturbance is known as Trendelenburg gait.

\
= Positive Trendelenburg's sign...the pelvis sags ‘-.\ :
-

\\ ‘,'
] } :

\
I toward the normal unsupported side (the swing leg). 2

When unilateral The trunk itself cage toward paralyzed ide \

)

——”

/ -

= Bilateral paralysis of these muscles results in } ( ) { A

a waddling gait. / . ry
x\ i

* In normal gait, the gluteus medius and minimus I,\J “ (
muscles on the stance side can stabilize the pelvis in ) A
the coronal plane.

15



Subcostal
lliohypogastric

t—— Dorsal rami of lumbar
+—— Dorsal rami of sacral

Posterior Cutaneous nerve of the
thigh:

Saphenous

nerve

Roots: S1, S2& S3

Medial calcaneal
C O ll r S e : branches of the
= tibial nerve

—— Gluteal branches

Perineal branches of
posterior cutaneous
nerve of thigh

Posterior cutaneous
nerve of thigh

Lateral cutaneous nerve
of leg

Sural communicating
branch of common
peroneal

Sural nerve

= Enters the gluteal region wvia the

greater sciatic foramen.
» Descends in the back of the thigh.

= Innervates the skin on the posterior
surface of the thigh and leg.

= Obturator nerve
Femoral nervo (anterior ——
cutaneous nerves of thigh)

Common fibukar nerve

F ol e ) (ateral cutaneous of calf)

Common fibular nerve
(superficial branch)

Common fibular nerve
({deop branch)

Tibial nerve (sural nerve)

Medial plantar nerve
Drake: Geay's Anatomy for Students, 2nd Edition,
Copyright © 2009 by Churchill Livingstone, an imprint of Elsevier, Inc. All rights reserved,
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Pudendal nerve

Course:
P ———

= [t leaves the pelvis through the greater sciatic

foramen.

= |t crosses the dorsum of the ischial spine and enter

the perineum.

= [t lies within pudendal canal.

Branches:
-

» Inferior rectal nerve.
®» Perineal nerve.

= Dorsal nerve of the penis (or clitoris).

sacral spinal
nerves

greater sciatic
foramen

ischial spine

pudendal nerve
pudendal canal lesser sciatic

foramen
inferior anal nerve

dorsal nerve

of penis

Pudendal
nerve

; the penis
Sacrospinous

ligament

______

b )

Inferior rectal
nerve

Pudendal
canal

Perineal
nerve

", Dorsal nerve of




Sciatic nerve

Root: (457813
=

: . Piriformi
= [t 1s the largest nerve in the body. 1ritormis

Course& Relations:
_—————

S

= Leaves the pelvis through the @reater sciatic

foramen below the piriformis and under cover of

‘gluteus maximus.
= [t descends on the ‘adductor magnus.

Sciatic nerve

Long head of
biceps

18



Termination:
s

Piriformis muscle

= The sciatic nerve terminates by dividing into the

Quadratus femoris muscle

Branch to part of adductor
magnus originating
from ischial tuberosity

Adductor magnus muscle

tibial and common peroneal nerves.

Long head of biceps
femoris muscile

Sciatic nerve

Branchegé

= The trunk of the sciatic nerve supplies the

Short head of biceps
femoris muscle

Semitendinosus muscle
Semimembranosus muscle

hamstring muscles (biceps, semimembranosus,

Long head of biceps
femoris muscle

semitendinosus) and also the adductor magnus.

Tibial nerve
Common fibular nerve

Popliteal artery and vein

19



Safe site » upper lateral quadrant of gluteal region

Sciatic nerve injury:

Causes: In penetrating injuries (wrong .M injection)—j\
Herniated disc. Posterior dislocation of the hip- Fracture
pelvis

Result in:

= Motor effect:

I- Weakness/Paralysis of hamstrings &ischial part of
— Safe site for intramuscular injection

2- Weakness/Paralysis of muscles of leg &foot leading to
foot drop.

= Sensory loss:
— m—

Sensory loss in the leg  &foot except medial side

(saphenous)

20



Tibial nerve

= [t 1s the larger

of the two terminal branches of the

sciatic nerve.

Course:

terminal branch J! sa tibial nerve J! il 4eals ;s<s oI
posterior JI related 1 of the sciatic nerve

<ie s branches JI ol1 sa 5 compartment of the leg
planter agpect of the foot J! slgole of the foot JI Jaui,

= Traverses the popliteal fossa superficial to the
popliteal vessels.

= Descends deep to soleus.

= Passes behind the medial malleolus.

= End by dividing into the medial and lateral

plantar nerves.

Plantar proper
digital nerves

Sciatic nerve

Common fibular
nerve

Tibial nerve

Flexor retinaculum
tibial nerve
Medial plantar

Medial calcaneal

Lateral plantar
nerve

Inferior
calcaneal
nerve



Branches of tibial nerve:

a) In popliteal fossa

* Muscular—to ‘gastrocnemius, soleus and
popliteus. Popliteal

. F
= Cutaneous — SUrAlMHErve - supplies the s

lateral side of the leg, foot and 5th toe. Semitendinosus =T

= Articular—Knee joint. Popleal V. ~_J/f

Common

Popliteal A.

b) In the leg

* Supplies ‘muscles of the posterior  Gauomenis =\
compartment of the leg.

= Its terminal plantar branches supply the
intrinsic muscles and skin of the sole of the
foot.




Calcaneal tendon reflex (S1-52)

A positive response to the calcaneal (Achilles)

tendon reflex causes plantar flexion of the ankle

joint via the contractions of the gastrocnemius X7
: /— Calcaneal tendon
and soleus muscles. The plantar flexion of the ' [
\
ankle joint confirms the integrity of the tibial &

. &
nerve and the S1-2 spinal segments. \K%\\/

23



Common peroneal (fibular) nerve

= [t 1s the smaller of the terminal branches
of the sciatic nerve.

Course:
———

= Passes along the medial border of the
biceps tendon,.

» Curves around the neck of the fibula and
divides into its terminal branches, the

deep peroneal and (superficial) peroneal

nerves.

Supplies ekin of the

Branches: upper part of the lateral

In the popliteal fossa: | 3pect of the ley

» Lateral cutaneous nerve of the calf.\ﬂ

= Peroneal (sural) communicating branch.

Common fibular
nerve

C fibular (peroneal)
nerve

N Superficial fibular
(peroneal) nerve

Deep fibular
(peroneal) nerve

Tibialis anterior muscle

Extensor digitorum

longus muscle Fibularis (peroneus)

longus muscle

Extensor hallucis
longus muscle

Fibularis (peroneus)
brevis muscle

Semitendinous Long head of
muscle biceps femoris
Medial dorsal
Common peroneal cutaneous nerve
nerve
- Intermediate dorsal
Tibial nerve

cutaneous nerve

Lateral cutaneous
nerve of calf

Medial cutaneous

nerve of calf Peroneal anatomic

nerve

Sural nerve
24



Deep peroneal nerve:

= Descends over the interosseous membrane.
Its branches are:

Muscular --Muscles of the anterior compartment of
the leg

Cutaneous -- a small area of skin in the web between
the 15t & 27 toes.

Superficial peroneal nerve:

= |t runs in the lateral compartment of the leg.
Its branches are:

Muscular — Lateral compartment muscles.

Cutaneous—Skin of the lateral aspect of the leg
(distal two-thirds)& dorsum of the foot

Deep fibular

Common fibular

(peroneal) nerve

Tibialis anterior muscle

Extensor digitorum
longus muscle

Extensor hallucis
longus muscle

nerve

Common fibular (peroneal)
nerve

Superficial fibular
(peroneal) nerve

Fibularis (peroneus)
longus muscle

Fibularis (peroneus)
brevis muscle

Medial dorsal
cutaneous nerve

Intermediate dorsal
cutaneous nerve

25



Injury of tibial nerve:

Causes:

= Commonest is the cut wound in popliteal fossa.

Motor effect:

= Paralysis of muscles of post. compartment of leg leads
to loss of plantar flexion.

" Paralysis of short muscles of sole.

» Deformity-- Talipus calcaneovalgus (foot 1is
dorsiflexed & everted). -

Valgug » everted

Sensory effect: Varug » inverted

Equinog » planter flexed

On skin area supplied by the nerve. Caleaneog » dorsi flexed

Clubfoot types

Talipes Varus

Talipes Equnus

TadpeszVYalgss

Talpes Colcancss




Common peroneal nerve injury:

Causes:

Fracture of neck of fibula

Result in:
Motor effect

= Paralysis of foot extensors leads to
foot drop

= Paralysis of foot evertors leads to
inversion of foot.

* Deformity Talipus equinovarus

Sensory effect: on skin area
supplied by the nerve.

™ ot
x Tibialis ant.

S molorbranch

Common
peroneal

Superficial
peroneal

Deep
percneal

Sensory distribution

Clubfoot types

Talipes Varus

Talpes Eqgunus

TodpeszV¥algss

Takpes 8*21715




Dermatomes& Myotomes

|A_dermatomes:| is an arealofiskif that is innervated by the
‘afferent nerve fibres from the ‘dorsal root of a specific

single spinal nerve root.

The arrangement of root segments supplying the lower limb is

as follows: for example

= L1, 2 and 3—supply the anterior aspect of the thigh from
above down.

* [ 4—supplies the frontomedial aspect of the leg;

= L5—supplies the frontolateral aspect of the leg &medial side
of the foot.

A myotome is a group of muscles innervated by the ventral root
a single spinal nerve, For example;

L2: hip flexion

L.3: knee extension

L4: ankle dorsiflexion

S1: ankle plantarflexion.

VN O_WNOOM

5 :
1 2 3
= 4
[ >< 5
6
7
8
9
10
1"
,/\ 12

Cervical

Thoracic
Lumbar

Sacral
/ 28






Quiz

A 27-year-old patient exhibits a loss of skin
sensation and paralysis of muscles on the
plantar aspect of the medial side of the foot.
Which of the following nerves is most likely
damaged?

(A) Common peroneal
(B) Tibial

(C) Superficial peroneal
(D) Deep peroneal

(E) Sural

A physician tests the calcaneal tendon (ankle
jerk) reflex. A normal response of plantar
flexion of the ankle joint is noted. This
myotatic (deep tendon) reflex confirms the
integrity of what nerve?

A- Tibial nerve

B. Deep peroneal nerve

C. Superficial peroneal nerve
D. Medial plantar nerve

E. Lateral plantar nerve




A 20-year-old college student receives a severe blow | | As part of a physical examination to evaluate

on the inferolateral side of the left knee joint while | | lower limb functiign, a ph).'sici,anfplaces her ll{langs
playing football. Radiographic examination reveals a on the dorsum of the patient’s foot and asks the

patient to dorsiflex the ankle joint against
fracture of the head and neck of the fibula. resistance, as shown. What nerve is the doctor

Which of the following nerves is damaged? testing?
(A) Sciatic

(B) Tibial

(C) Common peroneal
(D) Deep peroneal

(E) Superficial peroneal

A. Tibial nerve

Which of the following conditions would occur from
: B. Deep peroneal nerve
this fracture?

(a) Loss of plantar flexion C. Superficial peroneal nerve

(b) Trendelenburg's sign D. Medial plantar nerve

(c) Talipus equinovarus E. Lateral plantar nerve

(d) Flat foot
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