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Sonographic Technique: hip and thigh

• Hip:

– Anterior: hip joint, musculature, iliopsoas bursa

– Lateral: gluteal tendons, bursae

– Posterior: external rotators

– Other: symphysis pubis, inguinal hernia

• Thigh: 

– Anterior: quadriceps femoris

– Medial: abductors

– Posterior: hamstring

Sonographic Technique: Hip

• Anterior

– Hip joint

– Anterior musculature

– Snapping iliopsoas

– Iliopsoas bursa

– Lateral femoral cutaneous nerve

• Transducers: 

– 10 – 12 MHz linear

– <10 MHz curvilinear if needed

Hip: anterior recess

• Anterior and posterior layers
– Fibrous tissue + minute layer of synovium

– Hyperechoic

– Each 2 - 4 mm thick
Radiology 
1999; 210:499

Hip: anterior recess
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Hip Joint
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Iliopsoas 
Complex

Short Axis

Femoral 
Head

AIIS

Pubis

Ilium

B

A

A

From: Guillin R. et al. Eur Rad 
2009; 19:995

Anterior Hip Anatomy

From: Netter’s Atlas of Human Anatomy

Rectus Femoris Tendon Direct Origin

Indirect
Origin

Rectus Femoris Origin: 
Indirect Head

From: Moraux A et al. 2015 Eur Radiol 25:3614 

• Indirect or reflected head

• Anterolateral hip:

– Superior acetabular ridge

– Hip joint capsule

– Forms central aponeurosis

• Oblique axial plane: 30°
– 34 (l) x 10 (w) x 4 (thick) mm

• Injury more common than 
direct head

Rectus Femoris Tendon: Direct Head
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Rectus Femoris Tendon: Indirect Head Lateral Femoral 
Cutaneous Nerve

• Sensory: anterolateral thigh

• Variable course:

– 62% medial, 27% superficial, 
11% lateral to ASIS

• Variable branching

• Superficial to sartorius

– Lateral 

fat triangle

Anterior 
Superior 

Iliac Spine

Inguinal Ligament

Sartorius

Distal

IliacusTFL

Rudin D et al. 
JBJS 2016; 

98:561

Lateral Femoral Cutaneous Nerve

Short Axis Long Axis

Inguinal Ligament

Sartorius

Rectus 
Femoris

Sonographic Technique: Hip

• Lateral

– Greater trochanter

– Gluteal tendons

– Bursae

– Snapping hip

• Transducers: 

– 10 – 12 MHz linear

– <10 MHz curvilinear if needed

Greater Trochanter: gluteal tendons

Anterior Lateral Posterior

Gluteus medius (red)    Gluteus minimus (blue)

Greater Trochanter

Pfirrmann et al. Radiology 2001; 221:469

FACETS: AF = anterior; LF = lateral; SPF = superoposterior; PF = posterior

Gluteus 
Medius

Gluteus 
Minimus
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Greater Trochanter

AFLF

Gluteus 
Minimus

Gluteus Medius

PF

Glut 
Max

Trochanteric 
Bursa

Subgluteus 
Medius 
Bursa

Subgluteus 
Minimus 

Bursa

TFL

AF: anterior facet
LF: lateral facet

PF: posterior facet

Gluteus Minimus: Long Axis

Anterior 
Facet

Gmed
Gmed

AF

Iliotibial 
Tract

Gluteus Medius: Long Axis

Lateral 
Facet

LF

Sonographic 
Technique: Hip

• Posterior
– Piriformis

– Superior gemellus

– Obturator internus

– Inferior gemellus

– Obturator externus

– Quadratus femoris

– Sciatic nerve

From: Philippon et al. Orth J Sports Med 2014
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Hip: external rotators 

Axial

AxialSagittal

Piriformis

• Technique:
– Low frequency curvilinear transducer

– Axial plane

– Move transducer inferior to SI joint

– Angle transducer: inferior and lateral

– Rotate hip internally: movement of tendon

Finoff JT et al. J Ultrasound Med 2008; 27:1157

19 20

21 22

23 24



5

Piriformis

Ischium

GT

GMx

Sonographic Technique: thigh

• Standardized sequence
– Anterior: quadriceps femoris
– Medial: adductors
– Posterior: hamstrings

• Focused examination
• Transducers: 

– 5 MHz curvilinear (ensure global evaluation!)
– 10 MHz linear

Sonographic technique: thigh 

• Anterior

– Rectus femoris

– Vastus intermedius

– Vastus lateralis

– Vastus medialis

• Transducers: 

– 10 – 12 MHz linear

– <10 MHz curvilinear if needed
From: Netter’s Atlas of Human Anatomy

Rectus Femoris

Quads: rectus femoris and vastus intermedius

Transverse
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Femur

Quadriceps Femoris: vastus medialis
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Femur
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Quadriceps Femoris: vastus lateralis

Transverse

RF

VL

VI

Femur

Quadriceps Muscles: longitudinal

Distal

P

Femur

VI

RF

Sonographic technique: thigh

• Medial

– Adductors

– Sartorius

– Gracilis

• Transducers: 

– 10 – 12 MHz linear

– <10 MHz curvilinear if needed

From: Netter’s Atlas of Human Anatomy

Medial Thigh: Sartorius

Transverse

Sartorius

VM

Sartorius Tendon

Longitudinal

Anterior 
Superior 

Iliac 
Spine
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Medial Thigh: Adductors

Transverse

Ad L

Ad B

Ad M

Adductors

Long AxisShort Axis

AL

AB

AM

Mnemonic: aLaBaMa

AL

AB

White arrows: Ant 
and Post 
Branches 

Obturator Nerve

Medial Thigh: Gracilis

Transverse

Gracilis

Adductors

Saphenous Nerve
• Largest cutaneous branch of 

the femoral nerve

• Travels beneath sartorius:
– Moves anterior to posterior

– Over gracilis tendon

• Infrapatellar branch: thru 
sartorius

• Subcutaneous: great 
saphenous vein

Adductor 
Magnus

SartoriusGracilis

Vastus 
Medialis

Posterior Anterior

Gr. Saphenous 
Vein

Saphenous Nerve

Sartorius

Gracilis

Posterior Anterior

Gracilis

Sartorius

Sonographic Technique: Thigh

• Posterior:

– Semimembranosus

– Semitendinosus

– Biceps femoris

• Long and short heads

– Sciatic nerve

• Transducers: 

– 10 – 12 MHz linear

– <10 MHz curvilinear if needed
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Posterior Thigh: anatomy

From: Netter’s Atlas of Human Anatomy

Proximal Hamstring: gluteal fold

Transverse

ST

BF

SM

Sciatic 
Nerve

Conjoint 
Tendon

Medial

ST

Note: Conjoined semitendinosus (ST) and biceps femoris long head (BF) 
tendon (yellow arrow), semimembranosus (SM blue arrow), and sciatic 

nerve in a triangle configuration
*Toggle transducer to eliminate anisotropy*

Adductor 
Magnus

Proximal Hamstring: gluteal fold to ischial tuberosity

1 2 3

4

Gluteal fold

Note: 
Semimembranosus 

tendon (yellow 
arrow) moving 

medial to lateral

Ischial tuberosity

Moving proximal

Long Axis

*Conjoined ST-BF and SM tendons 
only seen together in long axis when 
they cross over distal to tuberosity

Proximal hamstring: at ischial tuberosity

Transverse

Sciatic 
Nerve

Conjoined 
ST-BF 
Tendon

MedialLateral

Ischium

Ischium

SM
Sacrotuberous 

Ligament

SM

Posterior Thigh: 
proximal hamstring

Transverse

Semimembranosus

MedialLateral

Conjoined ST-BF 
Tendon

Ischium

Ischium
A

A

B

B

Posterior Thigh: Semitendinosus Raphe

Transverse

BF
SM

MedialLateral

Note: hyperechoic raphe or veil that moves obliquely through 
semitendinosus muscle in proximal thigh  
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Posterior Mid Thigh: moving distal

Transverse

ST

SM

MedialLateral

ST

SM

BF
BF

Sciatic Nerve

BF SM BF SM

Note: 
tapering of 

semitendinosus 
over SM

Posterior Mid Thigh: moving distal

Transverse

MedialLateral

Note: 
tapering of 

semitendinosus 
over SM

ST

SM

ST

SM

SM SM

Posterior Thigh: longitudinal

Hamstring OriginSciatic Nerve

Take-home points: 

• Know bone landmarks

• Hip evaluation: 

– Anterior: hip joint

– Lateral: greater trochanter

• Thigh: focused examination

Syllabus on line and additional educational material:
www.jacobsonmskus.com

Twitter handle: @jjacobsn
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