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PREFACE

Gray’s Anatomy for Students Flash Cards have proven to be a valuable learning aid for students 
hoping to enhance their understanding of  human anatomy, and the 3rd edition continues this 
tradition. The question-and-answer format stimulates learning, and pertinent clinical informa-
tion on most cards provides relevance. Each collection contains:
• Introductory overview cards with information about the skeletal, muscular, and 

cardiovascular systems in general, and surface features of  the body

• Regionally organized cards demonstrating basic anatomy

• Surface anatomy cards showing important anatomical landmarks related to surface 
structures and clinical points

• Nervous system cards containing information about specific parts of  the nervous system

• **New to this edition**—Imaging cards with common CT and MRI views of  the body

In addition, a number of  illustrations throughout the regional cards have been revised to cor-
relate with changes made in the 3rd edition of  Gray’s Anatomy for Students.
It is our hope that the 3rd edition of  the Gray’s Anatomy for Students Flash Cards will make your 
learning more efficient and productive.
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SECTION 1: OVERVIEW

1.	 Surface	Anatomy:	Male	Anterior	View
2.	 Surface	Anatomy:	Female	Posterior	View
3.	 Skeleton:	Anterior	View
4.	 Skeleton:	Posterior	View
5.	 Muscles:	Anterior	View
6.	 Muscles:	Posterior	View
7.	 Vascular	System:	Arteries
8.	 Vascular	System:	Veins
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SURFACEANATOMY:
MALEANTERIORVIEW

Identify the indicated structures.
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SURFACEANATOMY:
MALEANTERIORVIEW

1. Larynx
2. Jugularnotch
3. Deltoid
4. Xiphoidprocess
5. Umbilicus
6. Anteriorsuperioriliacspine
7. Patella
8. Tibialtuberosity
9. Tibia

10. Lateralmalleolus
11. Medialmalleolus
12. Headof fibula
13. Glanspenis
14. Scrotum
15. Bodyof penis
16. Pubicsymphysis
17. Cubitalfossa
18. Costalmargin
19. Pectoralismajor
20. Acromion
21. Clavicle
22. Sternocleidomastoid

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 4.



SURFACEANATOMY:
FEMALEPOSTERIORVIEW 2 
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Identify the indicated structures.
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SURFACEANATOMY:
FEMALEPOSTERIORVIEW

1. Vertebraprominens(spinousprocessof CVII)
2. Spinousprocessof TI
3. Medialborderof scapula
4. Iliaccrest
5. Bicepsfemoristendon
6. Medialmalleolus
7. Calcanealtuberosity
8. Lateralmalleolus
9. Poplitealfossa

10. Glutealfold
11. Interglutealcleft
12. Sacraldimpleatposteriorsuperioriliacspine
13. Deltoid

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 5.



SKELETON:ANTERIORVIEW 3 

Identify the indicated structures.
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SKELETON:ANTERIORVIEW

1. Orbit
2. Maxilla
3. Mandible
4. Coracoidprocess
5. Acromion
6. Lessertubercle
7. Greatertubercle
8. Bodyof sternum
9. Xiphoidprocessof sternum

10. Medialepicondyle
(of humerus)

11. Lateralepicondyle
(of humerus)

12. Ilium
13. Sacroiliacjoint
14. Sacrum
15. Pubis
16. Greatertrochanter
17. Femur
18. Medialepicondyle(of femur)
19. Patella
20. Fibula
21. Tibia
22. Talus
23. Tarsalbones

24. Metatarsals
25. Phalanges
26. Lateralmalleolus
27. Medialmalleolus
28. Tibialtuberosity
29. Lateralepicondyle(of femur)
30. Phalanges
31. Metacarpals
32. Carpalbones
33. Ulna
34. Radius
35. Capitulum
36. Trochlea
37. Humerus
38. Scapula
39. Manubriumof sternum
40. Clavicle
41. RibI
42. CVII
43. Zygomaticbone
44. Frontalbone
45. Pubicsymphysis
46. Ischium
47. Lessertrochanter
48. Coccyx

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 6.



SKELETON:POSTERIORVIEW 4 
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SKELETON:POSTERIORVIEW

1. Externaloccipital
protuberance

2. CI(atlas)
3. Angleof mandible
4. Superiorangleof scapula
5. Clavicle
6. Shoulderjoint
7. Inferiorangleof scapula
8. Vertebralcolumn
9. Olecranon

10. Headof radius
11. Radius
12. Ulna
13. Hipjoint
14. Greatertrochanter
15. Wristjoint
16. Medialcondyle(of femur)
17. Lateralcondyle(of femur)
18. Fibula
19. Tibia
20. Medialmalleolus
21. Lateralmalleolus
22. Calcaneus
23. Tuberosityof fifthmetatarsal
24. Anklejoint

25. Kneejoint
26. Lateralepicondyle(of femur)
27. Medialepicondyle(of femur)
28. Femur
29. Coccyx
30. Sacrum
31. Posteriorsuperioriliacspine
32. Iliaccrest
33. Elbowjoint
34. Lateralepicondyle

(of humerus)
35. Medialepicondyle

(of humerus)
36. Humerus
37. Scapula
38. Greatertubercle
39. Acromion
40. Spineof scapula
41. CII(axis)
42. Mastoidprocess
43. Occipitalbone
44. Parietalbone
45. Lessertrochanter
46. Ischialspine
47. Ischialtuberosity

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 7.



MUSCLES:ANTERIORVIEW 5 

Identify the indicated structures.
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MUSCLES:ANTERIORVIEW

1. Frontalis
2. Buccinator
3. Orbicularisoris
4. Scalenes
5. Longheadof bicepsbrachii

(cut)
6. Pectoralisminor
7. Shortheadof bicepsbrachii

(cut)
8. Coracobrachialis
9. Externalintercostal

10. Internalintercostal
11. Brachialis
12. Posteriorwallof rectus

sheath
13. Bicepsbrachiitendon(cut)
14. Supinator(superficialhead)
15. Internaloblique(cut)
16. Transversusabdominis
17. Flexordigitorumprofundus
18. Flexorpollicislongus
19. Iliopsoas
20. Pronatorquadratus
21. Obturatorexternus
22. Adductorbrevis
23. Pectineus
24. Adductormagnus
25. Adductorlongus
26. Gracilis
27. Gastrocnemius
28. Extensordigitorumlongus

29. Extensorhallucislongus
30. Extensordigitorumlongus
31. Extensorhallucislongus
32. Tibialisanterior
33. Soleus
34. Fibularislongus
35. Vastusmedialis
36. Vastuslateralis
37. Iliotibialtract
38. Rectusfemoris
39. Sartorius
40. Hypothenar
41. Thenar
42. Tensorfasciaelatae
43. Flexorcarpiulnaris
44. Palmarislongus
45. Flexorcarpiradialis
46. Externaloblique
47. Brachioradialis
48. Pronatorteres
49. Rectusabdominis
50. Bicepsbrachii
51. Serratusanterior
52. Pectoralismajor
53. Deltoid
54. Trapezius
55. Sternocleidomastoid
56. Masseter
57. Orbicularisoculi
58. Temporalis

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 8.



MUSCLES:POSTERIORVIEW 6 

Identify the indicated structures.
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MUSCLES:POSTERIORVIEW

1. Semispinaliscapitis
2. Spleniuscapitis
3. Spleniuscervicis
4. Rhomboidminor
5. Rhomboidmajor
6. Levatorscapulae
7. Supraspinatus
8. Infraspinatus
9. Teresminor

10. Lateralheadof tricepsbrachii
(cut)

11. Teresmajor
12. Latissimusdorsi(cut)
13. Longheadof tricepsbrachii
14. Externalintercostal
15. Medialheadof tricepsbrachii
16. Erectorspinae
17. Internaloblique
18. Supinator(deephead)
19. Gluteusmedius
20. Abductorpollicislongus
21. Extensorpollicislongus
22. Extensorpollicisbrevis
23. Extensorindicis
24. Piriformis
25. Gemellussuperior
26. Obturatorinternus
27. Gemellusinferior
28. Quadratusfemoris
29. Adductormagnus
30. Shortheadof bicepsfemoris

31. Semimembranosus
32. Longheadof bicepsfemoris

(cut)
33. Plantaris(cut)
34. Popliteus
35. Soleus(cut)
36. Flexordigitorumlongus
37. Flexorhallucislongus
38. Fibularisbrevis(tendon)
39. Calcanealtendon
40. Soleus
41. Fibularislongus
42. Gastrocnemius
43. Plantaris
44. Gracilis
45. Semimembranosus
46. Semitendinosus
47. Longheadof bicepsfemoris
48. Iliotibialtract
49. Gluteusmaximus
50. Extensordigitorum
51. Flexorcarpiulnaris
52. Extensorcarpiradialislongus
53. Externaloblique
54. Tricepsbrachii
55. Latissimusdorsi
56. Infraspinatus
57. Deltoid
58. Trapezius
59. Sternocleidomastoid
60. Occipitalis

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 9.



VASCULARSYSTEM:ARTERIES 7 

1
2

3

5

7
8
9
10

11
12

13
14

6

4

15

16

18

19

21

24

25

26

27
28
29
30

31
32
33
34
35

22 20

23

17

Identify the indicated arteries.
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VASCULARSYSTEM:ARTERIES

1. Leftcommoncarotidartery
2. Leftsubclavianartery
3. Archof aorta
4. Anteriorcircumflexhumeral

artery
5. Thoracicaorta
6. Celiactrunk
7. Leftrenalartery
8. Superiormesentericartery
9. Inferiormesentericartery

10. Leftcommoniliacartery
11. Leftinternaliliacartery
12. Leftexternaliliacartery
13. Femoralartery
14. Deeparteryof thigh
15. Dorsalispedisartery
16. Posteriortibialartery
17. Anteriortibialartery
18. Poplitealartery

19. Descendingbranchof lateral
circumflexfemoralartery

20. Transversebranchof lateral
circumflexfemoralartery

21. Superficialpalmararch
22. Deeppalmararch
23. Testicular/ovarianartery
24. Ulnarartery
25. Radialartery
26. Brachialartery
27. Profundabrachiiartery
28. Ascendingaorta
29. Internalthoracicartery
30. Axillaryartery
31. Brachiocephalictrunk
32. Rightsubclavianartery
33. Vertebralartery
34. Facialartery
35. Superficialtemporalartery

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 10.



VASCULARSYSTEM:VEINS 8 

Identify the indicated veins.
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VASCULARSYSTEM:VEINS

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 11.

1. Leftexternaljugularvein
2. Leftinternaljugularvein
3. Leftsubclavianvein
4. Leftbrachiocephalicvein
5. Superiorvenacava
6. Inferiorvenacava
7. Splenicvein
8. Portalvein
9. Inferiormesentericvein

10. Superiormesentericvein
11. Leftcommoniliacvein
12. Leftexternaliliacvein
13. Leftinternaliliacvein
14. Femoralvein
15. Smallsaphenousvein
16. Greatsaphenousvein
17. Smallsaphenousvein
18. Dorsalvenousarch
19. Posteriorfibularvein
20. Posteriortibialvein
21. Anteriortibialvein

22. Poplitealvein
23. Greatsaphenousvein
24. Deepveinof thigh
25. Ulnarvein
26. Radialvein
27. Basilicvein
28. Cephalicvein
29. Testicular/ovarianvein
30. Mediancubitalvein
31. Hepaticvein
32. Brachialveins
33. Basilicvein
34. Azygosvein
35. Cephalicvein
36. Rightbrachiocephalicvein
37. Axillaryvein
38. Rightsubclavianvein
39. Anteriorjugularvein
40. Facialvein
41. Superficialtemporalvein



SECTION 2: BACK

9.	 Skeletal	Framework:	Vertebral	Column
10.	 Skeletal	Framework:	Typical	Vertebra
11.	 Skeletal	Framework:	Vertebra	1
12.	 Skeletal	Framework:	Atlas,	Axis,	and	Ligaments
13.	 Skeletal	Framework:	Vertebra	2
14.	 Skeletal	Framework:	Vertebra	3
15.	 Skeletal	Framework:	Sacrum	and	Coccyx
16.	 Skeletal	Framework:	Vertebra	Radiograph	I
17.	 Skeletal	Framework:	Vertebra	Radiograph	II
18.	 Skeletal	Framework:	Vertebra	Radiograph	III
19.	 Skeletal	Framework:	Intervertebral	Joints
20.	 Skeletal	Framework:	Intervertebral	Foramen
21.	 Skeletal	Framework:	Vertebral	Ligaments
22.	 Skeletal	Framework:	Intervertebral	Disc	Protrusion
23.	 Muscles:	Superficial	Group
24.	 Muscles:	Trapezius	Innervation	and	Blood	Supply
25.	 Muscles:	Intermediate	Group
26.	 Muscles:	Erector	Spinae
27.	 Muscles:	Transversospinalis	and	Segmentals
28.	 Muscles:	Suboccipital	Region
29.	 Spinal	Cord
30.	 Spinal	Cord	Details
31.	 Spinal	Nerves
32.	 Spinal	Cord	Arteries
33.	 Spinal	Cord	Arteries	Detail
34.	 Spinal	Cord	Meninges
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SKELETALFRAMEWORK:
VERTEBRALCOLUMN 9 

Identify the indicated vertebral regions.  
How many vertebrae are in each region?

1

2

3

4

5
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SKELETALFRAMEWORK:
VERTEBRALCOLUMN

1. Cervical(7vertebrae;CI-CVII)
2. Thoracic(12vertebrae;TI-TXII)
3. Lumbar(5vertebrae;LI-LV)
4. Sacral(5fusedvertebraeI-V;sacrum)
5. Coccygeal(3or4coccygealvertebrae;coccyx)

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 56.

IN THE CLINIC:

• Vertebral fractures can result in damage to the spinal cord or to 
spinal nerves.



SKELETALFRAMEWORK:
TYPICALVERTEBRA 10 

Identify the indicated parts of  the vertebra.
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Superior view

Lateral view
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SKELETALFRAMEWORK:
TYPICALVERTEBRA

IN THE CLINIC:

• During surgery, a laminectomy (removal of the laminae) is used to 
access the vertebral canal.

1. Vertebralbody
2. Vertebralforamen
3. Transverseprocess
4. Spinousprocess
5. Lamina
6. Pedicle
7. Superiorarticularprocess
8. Inferiorarticularprocess
9. Inferiorvertebralnotch

10. Superiorvertebralnotch

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 57.



SKELETALFRAMEWORK:
VERTEBRA1 11 

From which region of  the vertebral column is this 
vertebra? Identify the indicated structures.

3

2

1

1

4

Superior view

Anterior view
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SKELETALFRAMEWORK:
VERTEBRA1

This vertebra is from the cervical region.

1. Vertebralbody
2. Foramentransversarium
3. Spinousprocess
4. Transverseprocess

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 69.

IN THE CLINIC:

• The vertebral artery and associated veins pass through the foramen 
transversarium and can be damaged in this location.



SKELETALFRAMEWORK:
ATLAS,AXIS,ANDLIGAMENTS 12 

Identify these two vertebrae. Identify the  
indicated structures.
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SKELETALFRAMEWORK:
ATLAS,AXIS,ANDLIGAMENTS

A. AtlasandAxis(superiorview)
1. Anteriortubercle
2. Articularfacetfordens
3. Lateralmass
4. Transverseprocess
5. Vertebralforamen
6. Posteriorarch
7. Posteriortubercle
8. Grooveforvertebralartery
9. Foramentransversarium

10. Superiorarticularfacet
11. Anteriorarch
12. Dens
13. Anteriorarticularfacet

B. Ligaments(posteriorview)
14. Alarligaments
15. Superiorlongitudinalbandof cruciformligament
16. Apicalligamentof dens
17. Transverseligamentof atlas
18. Inferiorlongitudinalbandof cruciformligament

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 537.



SKELETALFRAMEWORK:
VERTEBRA2 13 

45

3

2

8
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1
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10

9

11

Superior view

Lateral view

From which region of  the vertebral column is this 
vertebra? Identify the indicated structures.
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SKELETALFRAMEWORK:
VERTEBRA2

This vertebra is from the thoracic region.

1. Superiordemifacetforarticulationwithheadof ribabove
2. Pedicle
3. Transverseprocess
4. Lamina
5. Spinousprocess
6. Facetforarticulationwithtubercleof rib
7. Vertebralforamen
8. Vertebralbody
9. Superiorarticularprocesses

10. Demifacetsforarticulationwithheadof ribs
11. Inferiorarticularprocesses

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 143.

IN THE CLINIC:

• Osteoporosis can result in collapse of the vertebral body.



SKELETALFRAMEWORK:
VERTEBRA3 14 

1

3

2

Superior view

From which region of  the vertebral column is this 
vertebra? Identify the indicated structures.
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SKELETALFRAMEWORK:
VERTEBRA3

This vertebra is from the lumbar region.

1. Vertebralbody
2. Spinousprocess
3. Transverseprocess

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 70.



SKELETALFRAMEWORK:
SACRUMANDCOCCYX 15 

2

3

4

1

A

B

Identify A and B. Identify the indicated structures.
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SKELETALFRAMEWORK:
SACRUMANDCOCCYX

A. Sacrum
1. Anteriorsacralforamina
2. Posteriorsacralforamina
3. Facetforarticulationwithpelvicbone

B. Coccyx
4. Coccygealcornu

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 71.



SKELETALFRAMEWORK:
VERTEBRARADIOGRAPHI 16 

Which region of  the vertebral column is imaged in 
these radiographs? Identify the indicated structures.

1

Anterior-posterior view

Lateral view

1
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SKELETALFRAMEWORK:
VERTEBRARADIOGRAPHI

These radiographs show the cervical region.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 65.

1. Spinousprocesses



SKELETALFRAMEWORK:
VERTEBRARADIOGRAPHII 17 

3

1

1

2

Anterior-posterior view

Lateral view

Which region of  the vertebral column is imaged in 
these radiographs? Identify the indicated structures.
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SKELETALFRAMEWORK:
VERTEBRARADIOGRAPHII

These radiographs show the thoracic region.

1. Rib
2. Bodyof thoracicvertebra
3. Locationof intervertebraldisc

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 66.



SKELETALFRAMEWORK:
VERTEBRARADIOGRAPHIII 18 

Which region of  the vertebral column is imaged in 
these radiographs? Identify the indicated structures.

3

4

2

1

1

2

4

Lateral view

Superior view

Anterior-posterior view
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SKELETALFRAMEWORK:
VERTEBRARADIOGRAPHIII

1. Pedicle
2. Spinousprocess
3. Intervertebraldisc
4. Vertebralbody

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 67-68.

These radiographs show the lumbar region.



SKELETALFRAMEWORK:
INTERVERTEBRALJOINTS 19 

Identify the indicated structures.

1

2

3
4
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SKELETALFRAMEWORK:
INTERVERTEBRALJOINTS

1. Intervertebraldisc
2. Zygapophysialjoint
3. Nucleuspulposus
4. Anulusfibrosus

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 77 and 79.



SKELETALFRAMEWORK:
INTERVERTEBRALFORAMEN 20 

Identify the indicated structures.

5
2

3

4

1
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SKELETALFRAMEWORK:
INTERVERTEBRALFORAMEN

1. Superiorvertebralnotch
2. Intervertebralforamen
3. Intervertebraldisc
4. Inferiorvertebralnotch
5. Zygapophysialjoint

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 80.

IN THE CLINIC:

• The intervertebral foramen is surrounded by bone and joints. Passing 
through the foramen is a spinal nerve and vessels. Any pathology in 
structures forming the boundaries of the foramen can affect the 
spinal nerve.



SKELETALFRAMEWORK:
VERTEBRALLIGAMENTS 21 

1

3

2

4

5

6

Identify the indicated structures.
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SKELETALFRAMEWORK:
VERTEBRALLIGAMENTS

IN THE CLINIC:

• When doing a lumbar puncture in the midline, a needle passes 
through the supraspinous and interspinous ligaments into the 
vertebral canal.

• Spinal nerves pass through the intervertebral foramen. Any pathology 
that reduces the dimensions of the foramen can compress the nerve, 
causing motor and sensory deficits and pain.

1. Posteriorlongitudinalligament
2. Anteriorlongitudinalligament
3. Intervertebralforamen
4. Ligamentumflavum
5. Supraspinousligament
6. Interspinousligament

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 80-82.



SKELETALFRAMEWORK:
INTERVERTEBRALDISCPROTRUSION 22 
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3
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A

B

8

9

4
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6 5

Identify A and B. Identify the indicated structures.
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SKELETALFRAMEWORK:
INTERVERTEBRALDISCPROTRUSION

IN THE CLINIC:

• Herniation of the nucleus pulposus through a weakened anulus 
fibrosus can impinge on the spinal cord or spinal nerve.

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 33.

A. Intervertebraldiscprotrusioninlowerlumbarregionof vertebral
column
1. Vertebralcanalcontainingcerebrospinalfluid(CSF)andcauda

equina
2. Discprotrusion(herniateddisc)

B. Intervertebraldiscprotrusion(superiorview)
3. Nucleuspulposus
4. Defectinanulusfibrosus
5. Caudaequina
6. Dura
7. Compressionof spinalnerveroots
8. Herniationof nucleuspulposus
9. Anulusfibrosus



MUSCLES:SUPERFICIALGROUP 23 

5

4

1

2

3

Identify the indicated muscles.
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MUSCLES:SUPERFICIALGROUP

IN THE CLINIC:

• The function of the trapezius muscle can be used to test cranial nerve 
XI (accessory nerve).

• The function of the levator scapulae, rhomboid major, and rhomboid 
minor muscles can be used to assess the status of the anterior rami 
of spinal nerves C3-C5 (levator scapulae, C3-C5; rhomboids, C4-C5).

1. Levatorscapulae
2. Rhomboidminor
3. Rhomboidmajor
4. Latissimusdorsi
5. Trapezius

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 86.



MUSCLES:TRAPEZIUSINNERVATION
ANDBLOODSUPPLY 24 

Identify the indicated structures.

1
3

2



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

MUSCLES:TRAPEZIUSINNERVATION
ANDBLOODSUPPLY

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 87.

1. Accessorynerve(XI)
2. Superficialbranchof transversecervicalartery
3. Trapeziusmuscle

IN THE CLINIC:

• Loss of accessory nerve (XI) function results in loss of the ability to 
elevate the shoulder against resistance.
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1

2

Identify the indicated muscles.
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MUSCLES:INTERMEDIATEGROUP

1. Serratusposteriorsuperior
2. Serratusposteriorinferior

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 91.
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Identify the indicated muscles.

1

2

3

4
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MUSCLES:ERECTORSPINAE

IN THE CLINIC:

• The erector spinae muscles are postural muscles innervated by the 
posterior rami of spinal nerves. Pathology of function can lead to 
back pain and abnormal posture.

1. Spleniuscapitis
2. Spinalis
3. Longissimus
4. Iliocostalis

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 94.



MUSCLES:TRANSVERSOSPINALIS
ANDSEGMENTALS 27 
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Identify the indicated muscles.
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MUSCLES:TRANSVERSOSPINALIS
ANDSEGMENTALS

1. Rectuscapitisposteriorminor
2. Obliquuscapitissuperior
3. Rectuscapitisposteriormajor
4. Obliquuscapitisinferior
5. Rotatoresthoracis(short,long)
6. Levatorescostarum(short,long)
7. Intertransversarius
8. Erectorspinae(cut)
9. Multifidus

10. Semispinalisthoracis
11. Semispinaliscapitis

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 96.
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Identify the indicated structures.

1

2

3

4

5

6
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MUSCLES:SUBOCCIPITALREGION

IN THE CLINIC:

• The vertebral artery and the posterior ramus of CI are located in the 
suboccipital triangle formed by the obliquus capitis superior muscle, 
rectus capitis posterior major muscle, and obliquus capitis inferior 
muscle. The suboccipital triangle can be used to access the vertebral 
artery.

1. Obliquuscapitissuperiormuscle
2. Obliquuscapitisinferiormuscle
3. Vertebralartery
4. Posteriorramusof CI
5. Rectuscapitisposteriormajormuscle
6. Rectuscapitisposteriorminormuscle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 98.



SPINALCORD 29 

Cervical
nerves

Thoracic
nerves

Lumbar
nerves

Sacral and coccygeal
nerves

C1 CI

CII

CIII

CIV

CV

CVI

CVII

TI

TII

TIII

TIV

TV

TVI

TVII

TVIII

TIX

TX

TXI

TXII

LI

LII

LIII

LIV

LV

SI

SII

SIII

SIV
SV

C2
C3
C4

C5

C6

C7

C8

T1

T2

T3

T4

T5

T6

T7

T8

T9

T10

T11

T12

L1

L2

L3

L4

L5

S1

S2
S3

S4
S5
Co

1

2

3

4

6

7

8
9

5

Identify the indicated structures.
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SPINALCORD

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 44.

1. Subarachnoidspace
2. Cervicalenlargement(of spinalcord)
3. Lumbosacralenlargement(of spinalcord)
4. Conusmedullaris
5. Caudaequina
6. Filumterminale(pialpart)
7. Endof dural/arachnoidsac
8. Filumterminale(duralpart)
9. Coccyx

Relation of  spinal nerve roots to vertebrae.

IN THE CLINIC:

• The subarachnoid space can safely be accessed with a needle below 
the end of the spinal cord. This is normally done in the lower lumbar 
region.
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3
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2

1

Identify the indicated structures or regions.
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SPINALCORDDETAILS

IN THE CLINIC:

• Lesions in either the white or gray matter of the spinal cord can 
result in neurological deficits.

1. Centralcanal
2. Graymatter
3. Whitematter
4. Posteriormediansulcus
5. Anteriormedianfissure
6. Posterolateralsulcus

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 100.



SPINALNERVES 31 

Identify the indicated structures.

2

1

3

4
5

6
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SPINALNERVES

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 107.

1. Anteriorroot
2. Posteriorroot
3. Spinalganglion
4. Spinalnerve
5. Posteriorramus
6. Anteriorramus

IN THE CLINIC:

• A lesion in the posterior root of a spinal nerve results in loss of all 
sensory input to that spinal level from the spinal nerve. A lesion in 
the anterior root of a spinal nerve results in loss of all motor output 
from the spinal cord in that spinal nerve.

• Sensory fibers enter the spinal cord posteriorly. Motor fibers leave 
the spinal cord anteriorly.

• All somatic plexuses in the body are formed by anterior rami of spinal 
nerves.
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Identify the indicated arteries.
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15

14
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SPINALCORDARTERIES

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 46.

1. Posteriorspinalartery
2. Anteriorspinalartery
3. Segmentalmedullaryarteries
4. Vertebralartery
5. Ascendingcervicalartery
6. Deepcervicalartery
7. Costocervicaltrunk
8. Thyrocervicaltrunk
9. Subclavianartery

10. Segmentalmedullaryarteries(branchfromsegmentalspinalartery)
11. Segmentalspinalartery
12. Posteriorintercostalartery
13. Arteryof Adamkiewicz(branchfromsegmentalspinalartery)
14. Segmentalspinalartery
15. Lateralsacralartery

Arteries that supply the spinal cord (anterior view).

IN THE CLINIC:

• Loss of function of the artery of Adamkiewicz can lead to loss of 
function of the inferior aspect of the spinal cord.
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Identify the indicated arteries.
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SPINALCORDARTERIESDETAIL

IN THE CLINIC:

• Loss of segmental blood supply to the spinal cord can result in 
neurological deficit.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 101.

1. Posteriorspinalarteries
2. Posteriorradicularartery
3. Anteriorradicularartery
4. Segmentalmedullaryartery
5. Segmentalspinalartery
6. Posteriorbranchof leftposteriorintercostalartery
7. Leftposteriorintercostalartery
8. Aorta
9. Anteriorspinalartery

10. Posteriorbranchof rightposteriorintercostalartery
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Identify the indicated structures.
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SPINALCORDMENINGES

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 103.

1. Duramater
2. Arachnoidmater
3. Piamater
4. Subarachnoidspace
5. Denticulateligament

IN THE CLINIC:

• Cerebrospinal fluid (CSF) is located in and can be extracted from the 
subarachnoid space.



SECTION 3: THORAX

35.	 Thoracic	Skeleton
36.	 Typical	Rib
37.	 Rib	I	Superior	Surface
38.	 Sternum
39.	 Vertebra,	Ribs,	and	Sternum
40.	 Thoracic	Wall
41.	 Thoracic	Cavity
42.	 Intercostal	Space	with	Nerves	and	Vessels
43.	 Pleural	Cavity
44.	 Pleura
45.	 Parietal	Pleura
46.	 Right	Lung
47.	 Left	Lung
48.	 CT:	Left	Pulmonary	Artery
49.	 CT:	Right	Pulmonary	Artery
50.	 Mediastinum:	Subdivisions
51.	 Pericardium
52.	 Pericardial	Sinuses
53.	 Anterior	Surface	of 	the	Heart
54.	 Diaphragmatic	Surface	and	Base	of 	the	Heart
55.	 Right	Atrium
56.	 Right	Ventricle
57.	 Left	Atrium
58.	 Left	Ventricle
59.	 Plain	Chest	Radiograph
60.	 MRI:	Chambers	of 	the	Heart
61.	 Coronary	Arteries
62.	 Coronary	Veins
63.	 Conduction	System
64.	 Superior	Mediastinum
65.	 Superior	Mediastinum:	Cross	Section
66.	 Superior	Mediastinum:	Great	Vessels
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67.	 Superior	Mediastinum:	Trachea	and	Esophagus
68.	 Mediastinum:	Right	Lateral	View
69.	 Mediastinum:	Left	Lateral	View
70.	 Posterior	Mediastinum
71.	 Normal	Esophageal	Constrictions	and	Esophageal	Plexus
72.	 Thoracic	Aorta	and	Branches
73.	 Azygos	System	of 	Veins	and	Thoracic	Duct
74.	 Thoracic	Sympathetic	Trunks	and	Splanchnic	Nerves
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Identify the types of  ribs.

3

1

2



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

THORACICSKELETON

IN THE CLINIC:

• The upper seven pairs of ribs are the true ribs because their costal 
cartilages articulate directly with the sternum. The remaining ribs are 
false ribs because they either articulate anteriorly with the costal 
cartilages of the ribs above, or do not articulate anteriorly at all. The 
latter two pairs of false ribs (ribs XI and XII) are often called floating 
ribs.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 145.

1. TrueribsItoVII
2. FalseribsVIIItoXII
3. FloatingribsXIandXII
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Identify the indicated parts of  a rib.
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1
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TYPICALRIB

IN THE CLINIC:

• A rib fracture can tear the underlying parietal pleura. This could allow 
air to enter the pleural cavity, causing a pneumothorax. When this 
occurs, the lung collapses as a result of its own elastic recoil.

1. Head
2. Neck
3. Tubercle
4. Angle
5. Costalgroove
6. Costalcartilage

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 145.
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Identify the indicated parts of  Rib I.
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RIBISUPERIORSURFACE

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 65.

1. Neck
2. Tubercle
3. Areaforattachmentof serratusanterior
4. Costalcartilage
5. Grooveforsubclavianvein
6. Scalenetubercle(attachmentof anteriorscalene)
7. Grooveforsubclavianartery
8. Areaforattachmentof middlescalene
9. Headwitharticularfacet



STERNUM 38 

Identify the indicated parts of  the sternum.
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STERNUM

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 147.

1. Jugularnotch
2. Manubriumof sternum
3. Sternalangle(manubriosternaljoint)
4. Transverseridges
5. Bodyof sternum
6. Xiphoidprocess
7. ArticularfacetsforribVII
8. ArticularfacetsforribsIII-VI
9. ArticulardemifacetsforribII

10. AttachmentsiteforribI
11. Articularsiteforclavicle

IN THE CLINIC:

• The manubriosternal joint can be easily palpated because the 
manubrium normally angles posteriorly on the body of the sternum, 
forming a raised feature, the sternal angle. This elevation marks the 
articulation of rib II with the sternum. This is used as a reference 
point for counting ribs.



VERTEBRA,RIBS,ANDSTERNUM 39 

Identify the indicated structures.
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VERTEBRA,RIBS,ANDSTERNUM

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 125.

1. Superiorcostalfacet
2. Bodyof sternum
3. Costalcartilage
4. RibV
5. Costalfacetontransverseprocess
6. Superiorarticularprocess
7. Intervertebraldisc
8. Vertebralbody
9. Inferiorcostalfacet

10. Inferiorarticularprocess

IN THE CLINIC:

• Because of the unique articulations between the ribs, vertebrae, 
and sternum, elevation and depression of the ribs changes the 
anteroposterior and lateral dimensions of the thorax. The anterior 
ends of the ribs are inferior to the posterior ends. When the ribs are 
elevated, they move the sternum upward and forward. When the ribs 
are depressed, the sternum moves downward and backward. This 
pump-handle type of movement changes the anteroposterior 
dimensions of the thorax. Because the midshaft of each rib tends to 
be lower than the two ends, when the shafts are elevated the middle 
portion moves laterally. This bucket-handle movement changes the 
lateral dimensions of the thorax.



THORACICWALL 40 
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Identify the indicated structures in  
an intercostal space.
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THORACICWALL

1. Intercostalnerve
2. Intercostalartery
3. Intercostalvein
4. Collateralbranches
5. Parietalpleura
6. Endothoracicfascia
7. Costalgroove
8. Innermostintercostalmuscle
9. Internalintercostalmuscle

10. Externalintercostalmuscle

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 72.

IN THE CLINIC:

• The muscles in the thoracic wall alter the position of the ribs and 
sternum, changing the thoracic volume during breathing. They also 
provide structural support to the thoracic wall during breathing.



THORACICCAVITY 41 

Identify the indicated structures.
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THORACICCAVITY

IN THE CLINIC:

• The thoracic cavity is subdivided into left and right pleural cavities, 
each surrounding a lung, and the mediastinum. Therefore, problems 
in one pleural cavity do not necessarily affect the other cavity. Also, 
the mediastinum can be entered surgically without opening the 
pleural cavities.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 152.

1. Externalintercostalmuscle
2. Internalintercostalmuscle
3. Innermostintercostalmuscle
4. Posteriorintercostalartery
5. Anteriorintercostalartery
6. Internalthoracicartery
7. Anteriorramusof spinalnerve(intercostalnerve)
8. Rightlung
9. Leftlung

10. Mediastinum



INTERCOSTALSPACEWITH
NERVESANDVESSELS 42 

Identify the indicated structures  
in an intercostal space.
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INTERCOSTALSPACEWITH
NERVESANDVESSELS

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 151.

1. Posteriorintercostalarteryandvein
2. Anteriorintercostalarteryandvein
3. Internalthoracicarteryandvein
4. Anteriorperforatingbranchesof intercostalvessels
5. Anteriorcutaneousbranchof intercostalnerve
6. Lateralbranchesof intercostalnerveandvessels
7. Collateralbranchesof intercostalnerveandvessels

IN THE CLINIC:

• To remove air from the pleural cavity a tube must be inserted. The 
tube is inserted over the superior aspect of the rib because insertion 
at the inferior border of the rib could injure the intercostal vein, 
artery, and nerve lying in the costal groove.



PLEURALCAVITY 43 

Identify the labeled parts of  the thoracic wall  
and cavity.
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PLEURALCAVITY

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 123.

IN THE CLINIC:

• The pleural cavities extend above rib I into the root of the neck. 
Trauma or injury to the root of the neck can involve the superior 
extension of the pleura. Conversely, pathologic processes in the 
superior extension of the pleura can involve the root of the neck.

1. Rightpleuralcavity
2. Mediastinum
3. Leftpleuralcavity
4. Manubriumof sternum
5. Sternalangle
6. Bodyof sternum
7. Xiphoidprocess
8. Ribs



PLEURA 44 
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Identify the indicated structures.
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PLEURA

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 163.

1. Parietalpleura
2. Visceralpleura
3. Pleuralcavity
4. Mediastinum
5. Leftlung
6. Rightlung

IN THE CLINIC:

• Each pleural cavity is a potential space enclosed between the visceral 
and parietal pleurae. They normally contain only a very thin layer of 
serous fluid (approximately 15 mL). The surface of the lung is covered 
by visceral pleura, which directly opposes and freely slides over the 
parietal pleura attached to the thoracic wall.



PARIETALPLEURA 45 

Identify the indicated parts of  the parietal pleura.
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PARIETALPLEURA

IN THE CLINIC:

• The parietal pleura is innervated by general somatic afferent (GSA) 
fibers and is very sensitive to painful stimuli, such as the insertion of 
a chest tube. The visceral pleura is innervated by general visceral 
afferent (GVA) fibers and is relatively insensitive to painful stimuli.

1. Cervicalpleura
2. Costalpart
3. Pulmonaryligament
4. Mediastinalpart
5. Diaphragmaticpart

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 164.



RIGHTLUNG 46 

Identify the indicated parts of  the right lung in A and 
structures related to the right lung in B.
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RIGHTLUNG

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 170.

1. Obliquefissure
2. Inferiorlobe
3. Middlelobe
4. Horizontalfissure
5. Superiorlobe
6. RibI
7. Leftbrachiocephalicvein
8. Esophagus
9. Azygosvein

10. Diaphragm
11. Inferiorvenacava
12. Heart
13. Superiorvenacava
14. Rightbrachiocephalicvein
15. Subclavianvein
16. Subclavianartery

IN THE CLINIC:

• The largest surface of the superior lobe is in contact with the upper 
part of the anterolateral wall, and its apex projects into the root of 
the neck. The surface of the middle lobe lies mainly adjacent to the 
lower anterior and lateral walls. The costal surface of the inferior lobe 
is in contact with the posterior and inferior walls. When listening to 
breath sounds from each of the lobes, the stethoscope must be 
positioned on the areas of the thoracic wall related to the specific 
underlying lobe.



LEFTLUNG 47 

Identify the indicated parts of  the left lung in A and 
structures related to the left lung in B.
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LEFTLUNG

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 171.

1. Superiorlobe
2. Inferiorlobe
3. Obliquefissure
4. Leftsubclavianartery
5. Leftbrachiocephalicvein
6. Aorticarch
7. Heart
8. Diaphragm
9. Thoracicaorta

10. Esophagus
11. RibI

IN THE CLINIC:

• The largest surface of the superior lobe is in contact with the upper 
part of the anterolateral wall, and the apex of this lobe projects into 
the root of the neck. The costal surface of the inferior lobe is in 
contact with the posterior and inferior walls. When listening to 
breath sounds from each of the lobes, the stethoscope must be 
positioned on the areas of the thoracic wall related to the specific 
underlying lobe.



CT:LEFTPULMONARYARTERY 48 

Identify the indicated structures.
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CT:LEFTPULMONARYARTERY

Figure from Gray’s	Basic	Anatomy, p. 88.

1. Superiorvenacava
2. Ascendingaorta
3. Pulmonarytrunk
4. Rightmainbronchus
5. Esophagus
6. Thoracicaorta
7. Leftpulmonaryartery
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Identify the indicated structures.
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CT:RIGHTPULMONARYARTERY

Figure from Gray’s	Basic	Anatomy, p. 88.

1. Superiorvenacava
2. Ascendingaorta
3. Pulmonarytrunk
4. Rightpulmonaryartery
5. Esophagus
6. Thoracicaorta



MEDIASTINUM:SUBDIVISIONS 50 

Identify the indicated parts of  the mediastinum.

1

4
3

2

5



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

MEDIASTINUM:SUBDIVISIONS

IN THE CLINIC:

• The mediastinum is subdivided into several smaller regions. A 
transverse plane extending from the sternal angle (the junction 
between the manubrium and the body of the sternum) to the 
intervertebral disc between vertebrae TIV and TV separates the 
mediastinum into the superior mediastinum and the inferior 
mediastinum, which is further partitioned into the anterior, middle, 
and posterior mediastinum by the pericardial sac.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 181.

1. Superiormediastinum
2. Anteriormediastinum
3. Inferiormediastinum
4. Middlemediastinum
5. Posteriormediastinum



PERICARDIUM 51 

Identify the indicated components of  the pericardium.
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PERICARDIUM

IN THE CLINIC:

• The fibrous pericardium is a relatively fixed structure that cannot 
expand easily. A rapid accumulation of excess fluid within the 
pericardial sac can compress the heart and is known as cardiac 
tamponade.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 181.

1. Junctionbetweenfibrouspericardiumandadventitiaof greatvessels
2. Fibrouspericardium
3. Parietallayerof serouspericardium
4. Pericardialcavity
5. Viscerallayerof serouspericardium(epicardium)
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Identify the indicated pericardial sinuses and 
associated structures.
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PERICARDIALSINUSES

IN THE CLINIC:

• Pericarditis is an inflammatory condition of the pericardium. Common 
causes are viral and bacterial infections and systemic illnesses, and it 
may occur after myocardial infarction. Abnormal thickening of the 
pericardial sac (constrictive pericarditis) can compress the heart, 
impairing heart function and resulting in heart failure.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 183.

1. Archof aorta
2. Leftpulmonaryartery
3. Leftpulmonaryveins
4. Obliquepericardialsinus(formedbyreflectionontothepulmonary

veinsof heart)
5. Cutedgeof pericardium
6. Thoracicaorta
7. Inferiorvenacava
8. Rightpulmonaryveins
9. Branchof rightpulmonaryartery

10. Transversepericardialsinus(separatesarteriesfromveins)
11. Ascendingaorta
12. Superiorvenacava
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Identify the indicated structures on the anterior 
surface of  the heart.
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ANTERIORSURFACEOFTHEHEART

IN THE CLINIC:

• The anterior cardiac surface lies posterior to the sternum and consists 
mostly of the right ventricle with some of the right atrium on the 
right and some of the left ventricle on the left.

1. Leftauricle
2. Greatcardiacvein
3. Anteriorinterventricularbranchof leftcoronaryartery
4. Leftventricle
5. Rightventricle
6. Smallcardiacvein
7. Rightatrium
8. Rightcoronaryartery

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 186.
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DIAPHRAGMATICSURFACE
ANDBASEOFTHEHEART 54 

Identify the indicated structures on the diaphragmatic 
surface and base of  the heart.
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DIAPHRAGMATICSURFACE
ANDBASEOFTHEHEART

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 187.

1. Rightatrium
2. Marginalbranchof rightcoronaryartery
3. Rightventricle
4. Middlecardiacvein
5. Posteriorinterventricularbranchof rightcoronaryartery
6. Leftventricle
7. Coronarysinus
8. Leftatrium

IN THE CLINIC:

• The diaphragmatic surface faces inferiorly, rests on the diaphragm, 
and consists of the left ventricle and a small portion of the right 
ventricle separated by the posterior interventricular groove. It does 
not include the base of the heart, which consists of the left atrium, a 
small portion of the right atrium, and the proximal parts of the 
superior and inferior venae cavae and the pulmonary veins.



RIGHTATRIUM 55 

Identify the indicated structures in the right atrium.
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RIGHTATRIUM

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 191.

1. Rightauricle
2. Openingof coronarysinus
3. Valveof coronarysinus
4. Valveof inferiorvenacava
5. Fossaovalis
6. Musculipectinati
7. Cristaterminalis
8. Limbusof fossaovalis

IN THE CLINIC:

• The fossa ovalis marks the location of the embryonic foramen ovale, 
which is an important part of fetal circulation. The foramen ovale 
allows oxygenated blood entering the right atrium to pass directly to 
the left atrium and bypass the lungs, which are nonfunctional before 
birth.



RIGHTVENTRICLE 56 

Identify the indicated structures in the right ventricle.
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RIGHTVENTRICLE

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 193.

1. Pulmonaryvalve
2. Conusarteriosus
3. Septalpapillarymuscle
4. Septomarginaltrabecula
5. Trabeculaecarneae
6. Posteriorpapillarymuscle
7. Anteriorpapillarymuscle
8. Tricuspidvalve

IN THE CLINIC:

• Valve disease in the right side of the heart affecting the tricuspid or 
pulmonary valve commonly is caused by infection. The resulting 
valve dysfunction produces abnormal pressure changes in the right 
atrium and right ventricle.
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Identify the indicated structures in the left atrium.
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LEFTATRIUM

IN THE CLINIC:

• Mitral valve disease is frequently a mixed pattern of stenosis and 
incompetence, one of which usually predominates. Both stenosis and 
incompetence lead to a poorly functioning valve and subsequent 
heart changes, including left ventricular hypertrophy, increased 
pulmonary venous pressure, pulmonary edema, and enlargement of 
the left atrium.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 195.

1. Valveof foramenovale
2. Leftatrium
3. Mitralvalve
4. Leftventricle
5. Leftauricle
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Identify the indicated structures in the left ventricle.
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LEFTVENTRICLE

IN THE CLINIC:

• The most common congenital heart defects are those that involve the 
ventricular septum—ventriculoseptal defects (VSDs). They occur 
frequently in the membranous portion of the septum and allow blood 
to move from the high-pressure left ventricle to the lower-pressure 
right ventricle, producing a left-to-right shunt. This leads to right 
ventricular hypertrophy and possible pulmonary arterial hypertension.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 196.

1. Chordaetendineae
2. Anteriorpapillarymuscle
3. Trabeculaecarneae
4. Posteriorpapillarymuscle
5. Mitralvalveanteriorcusp
6. Mitralvalveposteriorcusp



PLAINCHESTRADIOGRAPH 59 

Identify the indicated structures.
1

11

10

9

8

2

3

4

5

6

7



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

PLAINCHESTRADIOGRAPH

Figure from Gray’s	Basic	Anatomy, p. 92.

1. Trachea
2. Clavicle
3. Aorticarch
4. Pulmonarytrunk
5. Leftventricle
6. Leftdomeof diaphragm
7. Costodiaphragmaticrecess
8. Rightdomeof diaphragm
9. Rightatrium

10. Superiorvenacava
11. Rib



MRI:CHAMBERSOFTHEHEART 60 

Identify the indicated structures.
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MRI:CHAMBERSOFTHEHEART

Figure from Gray’s	Basic	Anatomy, p. 100.

1. Leftventricle
2. Interventricularseptum
3. Leftatrium
4. Thoracicaorta
5. Rightatrium
6. Rightventricle
7. Esophagus
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Identify the indicated coronary arteries and branches.
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CORONARYARTERIES

1. Leftcoronaryartery
2. Circumflexbranch
3. Leftmarginalbranch
4. Anteriorinterventricularbranch
5. Leftventricle
6. Diagonalbranch
7. Posteriorinterventricularbranch
8. Marginalbranch
9. Rightventricle

10. Rightatrium
11. Rightcoronaryartery
12. Sinu-atrialnodalbranch

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 199.

IN THE CLINIC:

• Occlusion of a major coronary artery leads to inadequate oxygenation 
of an area of myocardium and cell death (myocardial infarction). 
Several procedures are available to improve blood flow in partially or 
completely occluded coronary arteries, including coronary angioplasty 
and coronary artery bypass grafting.



CORONARYVEINS 62 

Identify the indicated cardiac veins.
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CORONARYVEINS

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 205.

1. Greatcardiacvein
2. Anteriorinterventricularvein
3. Middlecardiacvein
4. Rightmarginalvein
5. Smallcardiacvein
6. Coronarysinus
7. Anteriorcardiacveinsof rightventricle
8. Posteriorcardiacvein



CONDUCTIONSYSTEM 63 

Identify the indicated parts of  the conduction system.
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CONDUCTIONSYSTEM

IN THE CLINIC:

• The musculature of the atria and ventricles is capable of contracting
spontaneously. The cardiac conduction system coordinates
contractions. Its unique distribution pattern establishes an important
unidirectional wave of excitation/contraction that moves from the
papillary muscles and apex of the ventricles to the outflow tracts.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 207.

1. Atrioventricularbundle
2. Rightbundlebranch
3. Septomarginaltrabecula
4. Rightventricle
5. Atrioventricularnode
6. Sinu-atrialnode
7. Leftventricle
8. Leftbundlebranch
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Identify the indicated structures in the  
superior mediastinum.
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SUPERIORMEDIASTINUM

1. Trachea
2. Esophagus
3. Leftcommoncarotidartery
4. Leftinternaljugularvein
5. Leftsubclavianartery
6. Leftsubclavianvein
7. Leftbrachiocephalicvein
8. Archof aorta
9. Leftpulmonaryartery

10. Leftmainbronchus
11. Pulmonarytrunk
12. Thoracicaorta
13. Ascendingaorta
14. Rightmainbronchus
15. Superiorvenacava
16. Rightpulmonaryartery
17. Rightbrachiocephalicvein
18. Rightsubclavianvein
19. Rightsubclavianartery
20. Rightinternaljugularvein
21. Rightcommoncarotidartery

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 211.

IN THE CLINIC:

• The superior mediastinum is posterior to the manubrium of the 
sternum and anterior to the bodies of the first four thoracic 
vertebrae. Superiorly, an oblique plane passes from the jugular notch 
upward and posteriorly to the superior border of TI. Inferiorly, a 
transverse plane passes from the sternal angle to the intervertebral 
disc between TIV and TV. Laterally, it is bordered by the mediastinal 
part of the parietal pleura on either side.



SUPERIORMEDIASTINUM:
CROSSSECTION 65 

Identify the indicated structures in cross  
sections through the superior mediastinum  

at vertebral level TIII.
16 2 315 1 414

6

8
12

5

7

911 10

13

511 713

3115



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

SUPERIORMEDIASTINUM:
CROSSSECTION

IN THE CLINIC:

• Axial diagrams and CT images demonstrate the unique relationships 
of the various structures in the superior mediastinum. CT enables  
any abnormal structures (e.g., lymph nodes or tumors) to be 
demonstrated and also allows assessment of their relationship to 
other local structures.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 211.

1. Brachiocephalictrunk
2. Manubriumof sternum
3. Leftbrachiocephalicvein
4. Leftphrenicnerve
5. Leftcommoncarotidartery
6. Leftvagusnerve
7. Leftsubclavianartery
8. Leftrecurrentlaryngealnerve
9. Thoracicduct

10. TIII
11. Esophagus
12. Rightvagusnerve
13. Trachea
14. Rightphrenicnerve
15. Rightbrachiocephalicvein
16. Thymus



SUPERIORMEDIASTINUM:
GREATVESSELS 66 

Identify indicated vessels and nerves  
in superior mediastinum.
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SUPERIORMEDIASTINUM:
GREATVESSELS

IN THE CLINIC:

• An aortic dissection occurs when the wall of the aorta splits 
longitudinally, creating a false channel, which may or may not rejoin 
the true lumen distally. The splitting occurs between the intima and 
media anywhere along its length. If it occurs in the ascending aorta 
or arch, blood flow in the coronary and cerebral arteries may be 
disrupted.

1. Leftcommoncarotidartery
2. Leftsubclavianartery
3. Leftbrachiocephalicvein
4. Leftvagusnerve
5. Superiorvenacava
6. Rightbrachiocephalicvein
7. Rightvagusnerve
8. Rightsubclavianartery
9. Rightcommoncarotidartery

10. Leftrecurrentlaryngealnerve
11. Rightrecurrentlaryngealnerve

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 213.
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Identify the indicated structures.
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SUPERIORMEDIASTINUM:
TRACHEAANDESOPHAGUS

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 221.

1. Leftrecurrentlaryngealnerve
2. Leftsubclavianartery
3. Leftvagusnerve
4. Archof aorta
5. Ligamentumarteriosum
6. Leftmainbronchus
7. Pulmonarytrunk
8. Rightmainbronchus
9. Trachea

10. Esophagus

IN THE CLINIC:

• The trachea is a midline structure that is palpable above the jugular 
notch as it enters the superior mediastinum. Significant mobility 
exists in the vertical positioning of this structure as it passes through 
the superior mediastinum. Breathing and pathologic processes can 
cause positional shifts in the trachea.



MEDIASTINUM:
RIGHTLATERALVIEW 68 

Identify indicated structures in this right lateral view 
of  the mediastinum.
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MEDIASTINUM:
RIGHTLATERALVIEW

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 219.

1. Brachiocephalictrunk
2. Rightbrachiocephalicvein
3. Leftbrachiocephalicvein
4. Superiorvenacava
5. Rightphrenicnerve
6. Diaphragm
7. Esophagealplexus
8. Esophagus
9. Bronchus

10. Azygosvein
11. Rightvagusnerve
12. Trachea

IN THE CLINIC:

• A large tumor in the hilum of the right lung expanding anteriorly may 
compress and damage the right phrenic nerve. If this occurs, a chest 
radiograph may show an elevated diaphragm on the right side.



MEDIASTINUM:LEFTLATERALVIEW 69 

Identify indicated structures in this left lateral view of  
the mediastinum.
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MEDIASTINUM:LEFTLATERALVIEW

IN THE CLINIC:

• The left recurrent laryngeal nerve is a branch of the left vagus nerve. 
It passes between the pulmonary artery and the aorta and may be 
compressed by a mass in this region, enlarged lymph nodes, or 
bronchogenic carcinoma. This compression results in paralysis of the 
left vocal cord and hoarseness of the voice.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 220.

1. Leftsuperiorintercostalvein
2. Esophagus
3. Leftsubclavianartery
4. Leftvagusnerve
5. Leftrecurrentlaryngealnerve
6. Leftpulmonaryartery
7. Bronchus
8. Thoracicaorta
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Identify the indicated structures.
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POSTERIORMEDIASTINUM

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 223.

1. Leftcommoncarotidartery
2. Leftsubclavianartery
3. Archof aorta
4. Leftmainbronchus
5. Thoracicaorta
6. Esophagus
7. Rightmainbronchus
8. Brachiocephalictrunk
9. Trachea



NORMALESOPHAGEALCONSTRICTIONS
ANDESOPHAGEALPLEXUS 71 
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Identify the indicated esophageal constrictions  
and structures.
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NORMALESOPHAGEALCONSTRICTIONS
ANDESOPHAGEALPLEXUS

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 224.

IN THE CLINIC:

• Esophageal constrictions have important clinical consequences. A 
swallowed object may lodge at a potential constriction. Ingested 
corrosive substances may pass slowly through the narrowed region, 
producing a chemical stricture. Constrictions may present problems 
during the passage of instruments.

1. Junctionof esophaguswithpharynx(constriction)
2. Whereesophagusiscrossedbyarchof aorta(constriction)
3. Whereesophagusiscrossedbyleftmainbronchus(constriction)
4. Attheesophagealhiatusinthediaphragm(constriction)
5. Diaphragm
6. Trachea
7. Esophagus
8. Pharynx
9. Leftvagusnerve

10. Anteriorvagaltrunk
11. Stomach
12. Posteriorvagaltrunk
13. Esophagealplexus
14. Rightvagusnerve



THORACICAORTAANDBRANCHES 72 

Identify the indicated branches of  the thoracic aorta.
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THORACICAORTAANDBRANCHES

IN THE CLINIC:

• As the thoracic aorta passes through the posterior mediastinum, 
it is positioned to the left of the vertebral column superiorly and 
approaches the midline inferiorly, lying directly anterior to the lower 
thoracic vertebral bodies.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 225.

1. Leftsubclavianartery
2. Archof aorta
3. Superiorleftbronchialartery
4. Mediastinalbranches
5. Esophagealbranches
6. Posteriorintercostalarteries
7. Rightbronchialartery



AZYGOSSYSTEMOFVEINS
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Identify the indicated structures.
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AZYGOSSYSTEMOFVEINS
ANDTHORACICDUCT

IN THE CLINIC:

• The azygos system of veins serves as an important anastomotic 
pathway capable of returning venous blood from the lower part of 
the body to the heart if the inferior vena cava is blocked.

1. Esophagus
2. Thoracicduct
3. Leftbrachiocephalicvein
4. Accessoryhemi-azygosvein
5. Hemi-azygosvein
6. Azygosvein
7. Superiorvenacava

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 228.
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Identify the indicated structures.
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THORACICSYMPATHETICTRUNKS
ANDSPLANCHNICNERVES

IN THE CLINIC:

• The visceral afferents from the vagus nerves are mainly involved in 
relaying information back to the central nervous system about 
normal physiologic processes and reflex activities. They are less 
involved in the relay of pain recognition. The visceral afferents that 
pass through the sympathetic trunks and the splanchnic nerves are 
the primary participants in the detection of pain from the viscera and 
the transmission of this information to the central nervous system.

1. Greatersplanchnicnerve
2. Lessersplanchnicnerve
3. Leastsplanchnicnerve
4. Intercostalnerve(anteriorramusof athoracicspinalnerve)
5. Grayandwhiteramicommunicantes
6. Sympathetictrunk
7. Sympatheticganglion

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 229.
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ABDOMINALWALL:
NINE-REGIONPATTERN 75 

Identify the indicated abdominal regions and the 
planes that separate them.
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ABDOMINALWALL:
NINE-REGIONPATTERN

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 278.

1. Righthypochondrium
2. Epigastric
3. Lefthypochondrium
4. Rightflank
5. Umbilicalregion
6. Leftflank
7. Rightgroin
8. Pubicregion
9. Leftgroin

10. Midclavicularplanes
11. Intertubercularplane
12. Subcostalplane

IN THE CLINIC:

• Topographic divisions of the abdomen are used to describe the 
location of abdominal organs and the pain associated with abdominal 
problems. The two schemes most often used are a four-quadrant 
pattern (not illustrated on this card) and a nine-region organizational 
pattern.



ABDOMINALWALL:LAYERSOVERVIEW 76 

Identify the indicated layers of  the abdominal wall.
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ABDOMINALWALL:LAYERSOVERVIEW

IN THE CLINIC:

• The abdominal wall is bounded superiorly by the xiphoid process and 
costal margins, posteriorly by the vertebral column, and inferiorly by 
the upper parts of the pelvic bones. Its layers consist of skin, 
superficial fascia (subcutaneous tissue), muscles and their associated 
deep fascias, extraperitoneal fascia, and parietal peritoneum.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 280.

1. Externalobliquemuscle
2. Internalobliquemuscle
3. Transversusabdominismuscle
4. Transversalisfascia
5. Extraperitonealfascia
6. Parietalperitoneum
7. Superficialfascia—membranouslayer(Scarpa’sfascia)
8. Superficialfascia—fattylayer(Camper’sfascia)
9. Skin
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Identify the indicated layers in this transverse section 
of  the abdominal wall.
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ABDOMINALWALL:TRANSVERSESECTION

IN THE CLINIC:

• The continuous lining of the abdominal walls by the parietal 
peritoneum forms a sac. This sac is closed in men but has two 
openings in women, where the uterine tubes provide a passage to 
the outside. The closed sac in men and the semi-closed sac in women 
is called the peritoneal cavity.

1. Skin
2. Superficialfascia—fattylayer(Camper’sfascia)
3. Superficialfascia—membranouslayer(Scarpa’sfascia)
4. Externalobliquemuscle
5. Internalobliquemuscle
6. Transversusabdominismuscle
7. Transversalisfascia
8. Extraperitonealfascia
9. Parietalperitoneum

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 288.



RECTUSABDOMINIS 78 

Identify the indicated structures related to the rectus 
abdominis muscle and its sheath.
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RECTUSABDOMINIS

IN THE CLINIC:

• Along the course of the rectus abdominis muscle it is intersected by 
three or four transverse fibrous bands, or tendinous intersections, 
clearly visible on individuals with a well-developed rectus abdominis.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 282.

1. Externalobliquemuscle
2. Rectusabdominismuscle
3. Tendinousintersection
4. Posteriorwallof rectussheath
5. Internalobliquemuscle
6. Arcuateline
7. Transversalisfascia
8. Lineaalba
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Identify the indicated structures related to  
the rectus sheath.
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RECTUSSHEATH

IN THE CLINIC:

• The rectus sheath completely encloses the upper three fourths of the 
rectus abdominis muscle and covers the anterior surface of the lower 
one fourth of the muscle. Because no sheath covers the posterior 
surface of the lower quarter of the rectus abdominis muscle, the 
muscle at this point is in direct contact with the transversalis fascia.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 287.

1. Lineaalba
2. Rectusabdominismuscle
3. Externalobliquemuscle
4. Internalobliquemuscle
5. Transversusabdominismuscle
6. Transversalisfascia
7. Parietalperitoneum
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Identify the indicated structures related to  
the inguinal canal.
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INGUINALCANAL

1. Externalobliquemuscle
2. Aponeurosisof externaloblique
3. Inguinalligament
4. Positionof deepinguinalring
5. Superficialinguinalring
6. Spermaticcord

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 294.

IN THE CLINIC:

• The groin, or inguinal region, is the area at the junction of the 
anterior abdominal wall and the thigh. The inguinal canal is situated 
in this area. Potential weaknesses in the abdominal wall may occur 
during development, permitting the peritoneal sac to protrude 
through it and producing an inguinal hernia. This sac may contain 
abdominal viscera. Inguinal hernias may occur in both sexes, 
although they are more common in males.
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Identify the indicated structures.
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SPERMATICCORD

IN THE CLINIC:

• The spermatic cord is formed from the structures passing between 
the abdominopelvic cavities and the testis and from the three fascial 
coverings that enclose these structures. The structures enter the 
deep inguinal ring and pass through the inguinal canal, exiting from 
the superficial inguinal ring having acquired the three fascial 
coverings. This collection of structures and fascias descends into the 
scrotum, where the structures connect with the testes and the fascias 
surround the testes.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 298.

1. Ductusdeferens
2. Testiculararteryandpampiniformplexusof veins
3. Parietalperitoneum
4. Extraperitonealfascia
5. Transversalisfascia
6. Externalobliqueaponeurosis
7. Internalobliquemuscle
8. Transversusabdominismuscle
9. Deepinguinalring

10. Superficialinguinalring
11. Internalspermaticfascia
12. Cremastericfascia
13. Externalspermaticfascia
14. Conjointtendon
15. Inferiorepigastricvessels
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Identify the indicated structures in an internal view  
of  the inguinal region.
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INGUINALREGION:INTERNALVIEW

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 300.

1. Deepinguinalring
2. Testicularvessels
3. Externaliliacarteryandvein
4. Ductusdeferens
5. Lacunarligament
6. Positionof superficialinguinalring
7. Inguinaltriangle
8. Rectusabdominismuscle
9. Inferiorepigastricvessels

IN THE CLINIC:

• Indirect inguinal hernia: A protruding peritoneal sac enters the deep 
inguinal ring, lateral to the inferior epigastric vessels, and passes 
through the inguinal canal. If the hernia is large enough, the sac may 
emerge through the superficial inguinal ring and, in men, enter the 
scrotum.

• Direct inguinal hernia: A protruding peritoneal sac pushes forward, 
medial to the inferior epigastric vessels, through the posterior wall of 
the inguinal canal. If the hernia is large enough, the sac may emerge 
through the superficial inguinal ring.
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Identify the indicated structures.
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VISCERA:ANTERIORVIEW

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 307.

1. Xiphoidprocess
2. Stomach
3. Greateromentum
4. Liver

IN THE CLINIC:

• When a laparotomy (surgical incision through the abdominal wall) is 
performed and the peritoneal cavity is opened, the first structure 
usually encountered is the greater omentum. This fatty, double-
layered vascular membrane hangs like an apron from the greater 
curvature of the stomach, drapes over the transverse colon, and lies 
freely suspended within the peritoneal cavity.



VISCERA:ANTERIORVIEW,
SMALLBOWELREMOVED 84 
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Identify the indicated structures.
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VISCERA:ANTERIORVIEW,
SMALLBOWELREMOVED

IN THE CLINIC:

• Surrounding the omental foramen are numerous structures covered
with peritoneum. They include the portal vein, the hepatic artery
proper and bile duct anteriorly, the inferior vena cava posteriorly, the
caudate lobe of the liver superiorly, and the first part of the
duodenum inferiorly.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 308.

1. Liver
2. Lesseromentum
3. Lessercurvatureof thestomach
4. Stomach
5. Descendingcolon
6. Ascendingcolon
7. Duodenum
8. Omentalforamen
9. Gallbladder
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Identify the indicated parts of  the stomach.
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STOMACH

IN THE CLINIC:

• At the level of the gastroesophageal junction, there is a physiologic 
sphincter, which is demarcated by a transition from one epithelial 
type to another epithelial type. In some people the histologic junction 
does not lie at the physiologic gastroesophageal junction but is in the 
lower third of the esophagus. This may predispose to esophageal 
ulceration and is also associated with an increased risk of carcinoma.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 311.

1. Cardiacnotch
2. Fundus
3. Body
4. Greatercurvature
5. Pyloricantrum
6. Pyloriccanal
7. Angularincisure
8. Lessercurvature
9. Cardia



DOUBLE-CONTRASTRADIOGRAPH:
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Identify the indicated structures.
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DOUBLE-CONTRASTRADIOGRAPH:
STOMACHANDDUODENUM

Figure from Gray’s	Basic	Anatomy, p. 154.

1. Superiorpartof duodenum
2. Pyloricantrum
3. Esophagus
4. Fundusof stomach
5. Bodyof stomach
6. Duodenaljejunalflexure
7. Descendingpartof duodenum
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Identify the indicated structures.
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DUODENUM

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 312.

1. Inferiorvenacava
2. Esophagus
3. Spleen
4. Pancreas
5. Leftkidney
6. Superiormesentericveinandartery
7. Descendingcolon
8. Duodenum—ascendingpart
9. Abdominalaorta

10. Ascendingcolon
11. Duodenum—inferiorpart
12. Duodenum—descendingpart
13. Positionof majorduodenalpapilla
14. Positionof minorduodenalpapilla
15. Rightkidney
16. Gallbladder
17. Duodenum—superiorpart
18. Rightsuprarenalgland
19. Bileduct
20. Portalvein

IN THE CLINIC:

• Duodenal ulcers tend to occur either anteriorly or posteriorly. 
Posterior duodenal ulcers erode either directly onto the 
gastroduodenal artery or, more commonly, onto the posterior 
superior pancreaticoduodenal artery. Anterior duodenal ulcers erode 
into the peritoneal cavity, causing peritonitis. This intense 
inflammatory reaction promotes adhesion of the greater omentum, 
which attempts to seal off the perforation.
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Identify the indicated structures.
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RADIOGRAPH:JEJUNUMANDILEUM

1. Jejunum
2. Stomach
3. Ileum

Figure from Gray’s	Basic	Anatomy, p. 156.
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Identify the indicated parts of  the large intestine.



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

LARGEINTESTINE

IN THE CLINIC:

• Unique characteristics of most of the large intestine are peritoneal-
covered accumulations of fat, the omental appendices, the 
segregation of longitudinal muscle in its walls into three narrow 
bands, the taeniae coli, and sacculations (the haustra).

• Major vessels and lymphatics are on the medial or posteromedial 
sides of the ascending and descending colon. A relatively blood-free 
mobilization of the ascending and descending colon is possible by 
cutting the peritoneum along the lateral paracolic gutters.

1. Ileum
2. Appendix
3. Cecum
4. Ascendingcolon
5. Rightcolicflexure
6. Transversecolon
7. Leftcolicflexure
8. Descendingcolon
9. Sigmoidcolon

10. Rectum
11. Analcanal

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 319.
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Identify the indicated structures.
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BARIUMRADIOGRAPH:
LARGEINTESTINE

1. Ascendingcolon
2. Transversecolon
3. Descendingcolon
4. Rectum
5. Sigmoidcolon

Figure from Gray’s	Basic	Anatomy, p. 159.
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Identify the indicated parts of   
the liver and gallbladder.
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LIVER

1. Quadratelobe
2. Hepaticducts
3. Fissureforligamentumteres
4. Leftlobeof liver
5. Fissureforligamentumvenosum
6. Caudatelobe
7. Portahepatis
8. Rightlobeof liver
9. Gallbladder—neck

10. Gallbladder—body
11. Gallbladder—fundus

IN THE CLINIC:

• The porta hepatis serves as the point of entry into the liver for the 
hepatic arteries and the portal vein and the exit point for the hepatic 
ducts.
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Identify the indicated structures.
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CT:LIVER

1. Leftlobeof liver
2. Neckof pancreas
3. Stomach
4. Aorta
5. Spleen
6. Leftcrus
7. Leftkidney
8. Rightcrus
9. Rightlobeof liver

10. Inferiorvenacava
11. Portalvein
12. Gallbladder
13. Quadratelobe

Figure from Gray’s	Basic	Anatomy, p. 166.



PANCREAS 93 

Identify the indicated structures.
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PANCREAS

1. Pancreas—tail
2. Leftkidney
3. Jejunum
4. Superiormesentericartery
5. Uncinateprocess
6. Duodenum
7. Pancreas—head
8. Rightkidney
9. Pancreas—neck

10. Pancreas—body

IN THE CLINIC:

• The pancreas develops from ventral and dorsal diverticula from the 
foregut. The dorsal bud forms most of the head, neck, and body of 
the pancreas. If the ventral bud splits, the two segments may encircle 
and constrict the duodenum. This is referred to as an annular 
pancreas.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 333.
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Identify the indicated structures.
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CT:PANCREAS

1. Gallbladder
2. Pancreas
3. Portalvein
4. Splenicvein
5. Stomach
6. Leftcolonicflexure
7. Spleen
8. Leftkidney
9. Leftcrus

10. Aorta
11. Rightcrus
12. Inferiorvenacava
13. Rightlobeof liver

Figure from Gray’s	Basic	Anatomy, p. 169.
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Identify the indicated parts of  the bile  
drainage system.
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BILEDRAINAGE

IN THE CLINIC:

• Occasionally, small gallstones pass into the bile duct and are trapped 
in the region of the sphincter of the ampulla, which obstructs the 
flow of bile into the duodenum. This produces jaundice. Gallstones 
may also lodge in the neck of the gallbladder. This prevents the 
gallbladder from emptying normally, and contractions of the 
gallbladder wall may produce severe pain.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 337.

1. Gallbladder
2. Cysticduct
3. Righthepaticduct
4. Lefthepaticduct
5. Commonhepaticduct
6. Bileduct
7. Mainpancreaticduct
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Identify the indicated arteries and structures.
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ARTERIES:
ARTERIALSUPPLYOFVISCERA

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 157.

1. Celiactrunk
2. Leftgastricartery
3. Esophagealartery
4. Splenicartery
5. Shortgastricarteries
6. Spleen
7. Leftgastro-omentalartery
8. Stomach
9. Rightgastro-omentalartery

10. Transversecolon
11. Marginalartery
12. Inferiormesentericartery
13. Leftcolicartery
14. Descendingcolon
15. Sigmoidarteries
16. Sigmoidcolon
17. Superiorrectalartery
18. Rectum
19. Appendix
20. Appendicularartery
21. Ascendingcolon
22. Ileocolicartery

23. Marginalartery
24. Rightcolicartery
25. Middlecolicartery
26. Abdominalaorta
27. Inferiorpancreaticoduodenal

artery
28. Anteriorpancreaticoduodenal

artery
29. Superiormesentericartery
30. Posteriorpancreaticoduodenal

artery
31. Duodenum
32. Supraduodenalartery
33. Gastroduodenalartery
34. Rightgastricartery
35. Commonhepaticartery
36. Hepaticarteryproper
37. Cysticartery
38. Righthepaticartery
39. Lefthepaticartery
40. Marginalartery



ARTERIES:CELIACTRUNK 97 

Identify the indicated branches of  the celiac trunk  
and associated structures.
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ARTERIES:CELIACTRUNK

1. Commonhepaticartery
2. Esophagealbranches
3. Leftgastricartery
4. Shortgastricarteries
5. Spleen
6. Leftgastro-omentalartery
7. Splenicartery
8. Rightgastro-omentalartery
9. Superiorpancreaticoduodenalarteries

10. Rightgastricartery
11. Gastroduodenalartery
12. Righthepaticartery
13. Lefthepaticartery
14. Hepaticarteryproper
15. Celiactrunk

IN THE CLINIC:

• The celiac trunk supplies the lower esophagus, stomach, duodenum 
(superior to the major duodenal papilla), liver, pancreas, gallbladder, 
and spleen.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 345.
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Identify the indicated branches of  the superior 
mesenteric artery and associated structures.
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ARTERIES:SUPERIORMESENTERIC

IN THE CLINIC:

• The superior mesenteric artery supplies the duodenum (inferior to the 
major duodenal papilla), jejunum, ileum, appendix, cecum, ascending 
colon, and right (proximal) two thirds of the transverse colon.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 349.

1. Transversecolon
2. Inferiorpancreaticoduodenalartery
3. Superiormesentericartery
4. Jejunum
5. Jejunalarteries
6. Vasarecta
7. Ileum
8. Ilealarteries
9. Appendix

10. Appendicularartery
11. Posteriorcecalartery
12. Anteriorcecalartery
13. Iliocolicartery
14. Ascendingcolon
15. Rightcolicartery
16. Middlecolicartery
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Identify the indicated branches of  the inferior 
mesenteric artery.
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ARTERIES:INFERIORMESENTERIC

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 351.

1. Inferiormesentericartery
2. Leftcolicartery
3. Ascendingbranchof leftcolicartery
4. Descendingbranchof leftcolicartery
5. Sigmoidarteries
6. Superiorrectalartery

IN THE CLINIC:

• The inferior mesenteric artery supplies the distal third of the 
transverse colon, the descending colon, the sigmoid colon, most of 
the rectum, and the upper part of the anal canal.
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Identify the indicated tributaries to the portal system.
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VEINS:PORTALSYSTEM

1. Leftgastricvein
2. Splenicvein
3. Inferiormesentericvein
4. Superiormesentericvein
5. Portalvein

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 355.

IN THE CLINIC:

• Patients with hepatic cirrhosis develop increased pressure in the 
portal vein as a result of the increased resistance to blood flowing 
through the liver. This increased pressure allows the development of 
collateral channels that bypass the liver, forming portosystemic 
shunts. The largest of these are at the gastroesophageal junction, 
where the left gastric vein forms a portosystemic anastomosis 
(shunt) with the azygos venous system. Another portosystemic 
anastomosis occurs at the anus, where the superior rectal vein of the 
portal system anastomoses with the middle and inferior rectal veins 
of the systemic venous system. A further anastomosis occurs around 
the umbilicus on the anterior abdominal wall, where the 
paraumbilical veins anastomose with veins on the anterior abdominal 
wall.



VISCERA:INNERVATION 101 

8

7

6

5

4

3

2
1

11

10

9

Identify the indicated structures supplying 
sympathetic and parasympathetic innervation to the 

abdominal portion of  the gastrointestinal tract.



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

VISCERA:INNERVATION

1. Anteriorvagaltrunk
2. Posteriorvagaltrunk
3. Greatersplanchnicnerve
4. Lessersplanchnicnerve
5. Leastsplanchnicnerve
6. Renalplexus
7. Inferiormesentericganglion
8. Pelvicsplanchnicnerves
9. Superiormesentericganglion

10. Aorticorenalganglion
11. Celiacganglion

IN THE CLINIC:

• The abdominal prevertebral plexus receives preganglionic 
parasympathetic and visceral afferent fibers from the vagus nerves 
(X), preganglionic sympathetic and visceral afferent fibers from the 
thoracic and lumbar splanchnic nerves, and preganglionic 
parasympathetic fibers from the pelvic splanchnic nerves.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 363.



POSTERIORABDOMINALREGION:
OVERVIEW 102 

Identify the indicated structures in the posterior 
abdominal region.
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POSTERIORABDOMINALREGION:
OVERVIEW

1. Diaphragm
2. Leftsuprarenalgland
3. Leftkidney
4. Abdominalaorta
5. Rightgonadalvessels
6. Rightureter
7. Rightkidney
8. Rightsuprarenalgland
9. Inferiorvenacava

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 366.



POSTERIORABDOMINALREGION:
BONES 103 

Identify the indicated bones and bony landmarks  
of  the posterior abdominal wall.

7

6

5

43

2

1



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

POSTERIORABDOMINALREGION:
BONES

1. RibXI
2. RibXII
3. Lumbarvertebrae
4. Iliaccrest
5. Anteriorsuperioriliacspine
6. Sacrum
7. Ilium

IN THE CLINIC:

• Projecting into the midline of the posterior abdominal area are the 
bodies of five lumbar vertebrae and their associated intervertebral 
discs. The prominence of these structures is due to the normal 
secondary curvature (a forward convexity) of this part of the vertebral 
column.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 367.
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Identify the indicated muscles of  the posterior 
abdominal wall.
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POSTERIORABDOMINALREGION:
MUSCLES

IN THE CLINIC:

• The psoas muscle and its sheath arise from the lumbar vertebrae and 
the intervertebral discs between each vertebra. With certain 
infections, typically tuberculosis, the disc is preferentially affected. As 
the infection develops, it spreads anteriorly and anterolaterally into 
the psoas muscle sheath and may appear as a mass below the 
inguinal ligament in the femoral triangle.

1. Quadratuslumborummuscle
2. Transversusabdominismuscle
3. Iliacusmuscle
4. Psoasmajormuscle
5. Psoasminormuscle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 368.
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Identify the indicated structures related to  
the diaphragm.
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DIAPHRAGM

1. Superiorepigastricartery
2. Centraltendon
3. Leftphrenicnerve
4. Esophaguswithanteriorandposteriorvagaltrunks
5. Greatersplanchnicnerve
6. Hemi-azygosvein
7. Lessersplanchnicnerve
8. Leastsplanchnicnerve
9. Leftcrus

10. Sympathetictrunk
11. Rightcrus
12. Aorta
13. Thoracicduct
14. Inferiorphrenicartery
15. Rightphrenicnerve
16. Inferiorvenacava

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 3694.

IN THE CLINIC:

• At the level of the esophageal hiatus, the diaphragm may be lax, 
allowing the stomach to herniate into the posterior mediastinum. 
This may produce symptoms of acid reflux. Ulceration and bleeding 
may also occur.
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Identify the structures related to the anterior surface 
of  each kidney.
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ANTERIORRELATIONSHIPSOFKIDNEYS

IN THE CLINIC:

• The kidneys are retroperitoneal and lie on the posterior abdominal 
wall in the extraperitoneal connective tissue lateral to the vertebral 
column. In the supine position the kidneys extend from 
approximately vertebra LIII to vertebra TXII. The right kidney is 
somewhat lower than the left because of the position of the right 
lobe of the liver, which displaces it inferiorly.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 374.

1. Rightsuprarenalgland
2. Liver
3. Descendingpartof duodenum
4. Rightcolicflexure
5. Smallintestine
6. Leftsuprarenalgland
7. Stomach
8. Spleen
9. Pancreas

10. Leftcolicflexure
11. Descendingcolon
12. Jejunum
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Identify the indicated internal structures of  the kidney.
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INTERNALSTRUCTUREOFTHEKIDNEY

1. Renalcolumn
2. Majorcalyx
3. Renalartery
4. Renalvein
5. Renalpelvis
6. Ureter
7. Minorcalyx
8. Renalsinus
9. Renalcortex

10. Pyramidinrenalmedulla

IN THE CLINIC:

• Most kidney tumors are renal cell carcinomas. These tumors develop 
from the proximal tubular epithelium. Renal cells grow outward, 
invading the fat and fascia surrounding the kidney. They may also 
grow along the renal vein entering the inferior vena cava and can 
grow into the right atrium.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 377.
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Identify the indicated structures.
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CT:RENALPELVIS

Figure from Gray’s	Basic	Anatomy, p. 194.

1. Liver
2. Inferiorvenacava
3. Abdominalaorta
4. Psoasmajormuscle
5. Leftkidney
6. Renalpelvis
7. Rightkidney
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Identify indicated structures related to the renal and 
suprarenal glands.
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RENALANDSUPRARENALGLANDVESSELS

IN THE CLINIC:

• The renal arteries are lateral branches of the abdominal aorta. 
Accessory renal vessels occur in approximately 20% of normal 
individuals. These vessels tend to arise inferior to the superior 
mesenteric artery between vertebrae LI and LII. As each artery 
approaches the renal hilum it divides into anterior and posterior 
branches.

• The arterial supply to each suprarenal gland is from three vessels: the 
inferior phrenic artery, the abdominal aorta, and the renal artery.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 378.

1. Rightsuprarenalgland
2. Leftsuprarenalgland
3. Rightkidney
4. Leftkidney
5. Inferiorphrenicarteries
6. Superiorsuprarenalarteries
7. Middlesuprarenalartery
8. Inferiorsuprarenalartery
9. Abdominalaorta

10. Inferiorvenacava
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the abdominal aorta.
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ABDOMINALAORTA

1. Inferiorphrenicarteries
2. Celiactrunk
3. Middlesuprarenalartery
4. Leftrenalartery
5. Superiormesentericartery
6. Testicular/ovarianarteries
7. Inferiormesentericartery
8. Mediansacralartery
9. Lumbararteries

10. Rightrenalartery

IN THE CLINIC:

• The abdominal aorta extends from the lower level of vertebra TXII to 
the lower level of vertebra LIV, where it divides into the right and left 
common iliac arteries. Throughout its course its gives off visceral 
branches supplying organs, posterior branches supplying the 
diaphragm and body wall, and terminal branches.

• An abdominal aortic aneurysm is a dilation of the aorta usually 
occurring below the level of the renal arteries. If left untreated, it will 
continue to enlarge and may subsequently rupture.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 387.
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Identify the indicated tributaries to the inferior  
vena cava.
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INFERIORVENACAVA

1. Inferiorphrenicveins
2. Leftrenalvein
3. Leftcommoniliacvein
4. Rightcommoniliacvein
5. Righttesticular/ovarianvein
6. Hepaticveins
7. Leftureter
8. Rightureter

IN THE CLINIC:

• The anterior surface of the inferior vena cava is crossed by the right 
common iliac artery, the root of the mesentery, the right testicular or 
ovarian artery, the inferior part of the duodenum, the head of the 
pancreas, the superior part of the duodenum, the bile duct, the portal 
vein, and the liver.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 390.
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Identify the indicated structures.
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UROGRAM:PATHWAYOFURETER

1. Spleen
2. Leftkidney
3. Renalpelvis
4. Psoasmajor
5. Leftureter
6. Bladder
7. Rightureter
8. Rightkidney
9. Liver

Figure from Gray’s	Basic	Anatomy, p. 194.



LUMBARPLEXUS 113 

17

16

15

14

13

12

11

1

3

2

4

7

8

5

6

9

10

Identify the indicated parts of  the lumbar plexus  
and related structures.
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LUMBARPLEXUS

IN THE CLINIC:

• The lumbar plexus is formed by the anterior rami of nerves L1 to L3, 
most of L4, and a branch from T12. It forms in the substance of the 
psoas major muscle, and its branches emerge through the substance 
of this muscle.

1. Subcostalnerve(T12)
2. Psoasmajormuscle
3. Iliohypogastricnerve(L1)
4. Ilio-inguinalnerve(L1)
5. Genitofemoralnerve(L1,L2)
6. Iliacusmuscle
7. Lateralcutaneousnerveof thigh(L2,L3)
8. Femoralnerve(L2toL4)
9. Obturatornerve(L2toL4)

10. Lumbosacraltrunks(L4,L5)
11. Obturatornerve
12. Genitofemoralnerve
13. Femoralnerve
14. Lateralcutaneousnerveof thigh
15. Ilio-inguinalnerve
16. Iliohypogastricnerve
17. Subcostalnerve

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 392.



SECTION 5: PELVIS AND PERINEUM

114.	 Pelvis
115.	 Pelvic	Bone
116.	 Ligaments
117.	 Muscles:	Pelvic	Diaphragm	and	Lateral	Wall
118.	 Perineal	Membrane	and	Deep	Perineal	Pouch
119.	 Viscera:	Female	Overview
120.	 Viscera:	Male	Overview
121.	 Male	Reproductive	System
122.	 Female	Reproductive	System
123.	 Uterus	and	Uterine	Tubes
124.	 Sacral	Plexus
125.	 Internal	Iliac	Posterior	Trunk
126.	 Internal	Iliac	Anterior	Trunk
127.	 Female	Perineum
128.	 Male	Perineum
129.	 Anal	Triangle	Cross	Section
130.	 Superficial	Perineal	Pouch:	Muscles
131.	 MRI:	Male	Pelvic	Cavity	and	Perineum
132.	 Deep	Perineal	Pouch:	Muscles
133.	 MRI:	Female	Pelvic	Cavity	and	Perineum
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Identify the indicated structures.
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PELVIS

IN THE CLINIC:

• The pelvic inlet is ringed by bone and joints. During childbirth, the 
infant must pass from the abdomen and into the pelvis through the 
pelvic inlet.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 426.

1. Pelvicbone
2. Sacrum
3. Coccyx
4. Anteriorsuperioriliacspine
5. Pubictubercle
6. Pubicsymphysis
7. Ischialtuberosity
8. Obturatorforamen
9. Ischialspine

10. Pelvicinlet
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Identify the indicated structures.
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PELVICBONE

1. Ilium
2. Anteriorsuperioriliacspine
3. Anteriorinferioriliacspine
4. Pubictubercle
5. Pubis
6. Ischium
7. Ischialtuberosity
8. Lessersciaticnotch
9. Greatersciaticnotch

10. Posteriorinferioriliacspine
11. Posteriorsuperioriliacspine
12. Ischialspine

IN THE CLINIC:

• Depending on location, fractures of the pelvic bone can affect the 
function of structures in the abdomen, pelvis, lower limb, and 
perineum.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 443.
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Identify the indicated structures.
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LIGAMENTS

1. Greatersciaticforamen
2. Sacrospinousligament
3. Sacrotuberousligament
4. Lessersciaticforamen
5. Pubicsymphysis
6. Coccyx
7. Inferiorpubicramus

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 427-428.

IN THE CLINIC:

• The margin of the pelvic outlet is formed by the pubic symphysis 
anteriorly and the coccyx posteriorly and on each side by the 
ischiopubic ramus, the ischial tuberosity, and the sacrotuberous 
ligament. The pubic symphysis, the ischial tuberosities, and the 
coccyx can be palpated on a patient. During childbirth, the infant 
passes through the pelvic outlet. The margins of the pelvic outlet 
also form the margins of the perineum.
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Identify the indicated muscles.
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MUSCLES:PELVICDIAPHRAGM
ANDLATERALWALL

1. Piriformismuscle
2. Coccygeusmuscle
3. Levatoranimuscles
4. Obturatorinternusmuscle

IN THE CLINIC:

• The levator ani muscles form the pelvic diaphragm. Reduced motor 
control of the levator ani muscles contributes to bowel incontinence 
through loss of the “puborectal sling” function of the puborectalis 
component of the levator ani muscle.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 455.



PERINEALMEMBRANEAND
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Identify the indicated structures.
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PERINEALMEMBRANEAND
DEEPPERINEALPOUCH

IN THE CLINIC:

• The perineal membrane and structures in the deep perineal pouch 
reinforce the anterior part of the pelvic floor and therefore contribute 
to the support of pelvic viscera. In women the pelvic floor is 
weakened during childbirth.

1. Deepperinealpouch
2. Perinealmembrane

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 458.
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Identify the indicated structures.
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VISCERA:FEMALEOVERVIEW

1. Uterus
2. Rectouterinepouch
3. Rectum
4. Vagina
5. Urethra
6. Bladder

IN THE CLINIC:

• In women, access to the pelvic cavity can be achieved by passing a 
needle through the posterior fornix of the vagina and into the 
rectouterine pouch.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 424.
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Identify the indicated structures.
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VISCERA:MALEOVERVIEW

1. Rectum
2. Urethra
3. Prostate
4. Bladder

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 424.

IN THE CLINIC:

• In men the prostate lies directly anterior to the rectum in the pelvis. 
A physician can assess the size and texture of the gland in a patient 
by doing a digital rectal examination.
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Identify the indicated structures.
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MALEREPRODUCTIVESYSTEM

IN THE CLINIC:

• The urethra passes through the prostate gland. Enlargement of the 
gland due to a pathologic process (cancer, hypertrophy) can impede 
urine flow.

• Autonomic nerves that supply the erectile tissues in the perineum 
pass around the sides of the prostate gland in the pelvis. Removal of 
the prostate gland can lead to impotence.

• Vasectomy (dividing and ligating the ductus deferens at a point 
between the testis and superficial inguinal ring) is one method of 
birth control.

1. Ampullaof ductusdeferens
2. Ejaculatoryduct
3. Prostate
4. Bulbourethralgland
5. Epididymis
6. Testis
7. Seminalvesicle
8. Ductusdeferens

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 471.
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Identify the indicated structures.
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FEMALEREPRODUCTIVESYSTEM

IN THE CLINIC:

• During ovulation, an ovum is released into the abdominal cavity and 
must be moved into the abdominal opening of the uterine tube. If the 
ovum is fertilized before it enters the uterine tube, it can implant and 
undergo development on the bowel, leading to one form of ectopic 
pregnancy.

Figures from Gray’s	Anatomy	for	Students, 3rd edition, pp. 476 and 484.

1. Ligamentof ovary
2. Uterus
3. Cervix
4. Vagina
5. Roundligamentof uterus
6. Uterinetube
7. Mesovarium
8. Ovary
9. Suspensoryligamentof ovary

10. Mesosalpinx
11. Mesovarium
12. Mesometrium
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Identify the indicated features of  the uterus and the 
related structures.
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UTERUSANDUTERINETUBES

1. Fundus
2. Body
3. Cervix
4. Vagina
5. Uterinetube
6. Positionof openingof uterinetube
7. Ovary
8. Ligamentof ovary
9. Isthmusof uterinetube

10. Roundligamentof uterus
11. Ampulla

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 477-478.

IN THE CLINIC:

• During pregnancy the uterus dramatically expands into the abdomen.

• Blockage of uterine tubes is one cause of infertility in women.

• Tubal ligation is one method of birth control.



SACRALPLEXUS 124 

Identify the indicated nerves.
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SACRALPLEXUS

1. Sympathetictrunk
2. Sacralsplanchnicnervetoinferiorhypogastricplexus
3. Sciaticnerve
4. Pudendalnerve
5. Grayramuscommunicans

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 488.

IN THE CLINIC:

• Lesions of the sympathetic trunks in the lower lumbar region lead 
mainly to loss of sympathetic output into sacral spinal nerves, not to 
loss of sympathetic innervation of pelvic viscera, which is derived 
mainly from pelvic extensions of the prevertebral plexus.
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Identify the indicated arteries.
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INTERNALILIACPOSTERIORTRUNK

1. Iliolumbar
2. Lateralsacral
3. Superiorgluteal
4. Posteriortrunkof internaliliac
5. Internaliliac
6. Externaliliac
7. Commoniliac

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 495.

IN THE CLINIC:

• Problems with the external iliac artery manifest in the lower limb. 
Problems with the internal iliac artery manifest in the pelvis, gluteal 
region, and perineum.



INTERNALILIACANTERIORTRUNK 126 

4

3

2

1

8

7

6

5

Identify the indicated arteries.
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INTERNALILIACANTERIORTRUNK

IN THE CLINIC:

• Erectile tissues in the perineum receive their blood supply through 
the internal pudendal artery. Reduced blood flow through the internal 
pudendal artery, often a result of vascular disease in the aorta or 
internal iliac artery, can lead to erectile dysfunction.

1. Anteriortrunkof internaliliac
2. Inferiorgluteal
3. Middlerectal
4. Internalpudendal
5. Inferiorvesicle
6. Superiorvesicle
7. Obturator
8. Umbilical

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 497.
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FEMALEPERINEUM

1. Urogenitaltriangle
2. Analtriangle
3. Perinealmembrane
4. Openingforurethrainperinealmembrane
5. Openingforvaginainperinealmembrane
6. Levatoranimuscle
7. Bulbof vestibule
8. Corpuscavernosumof clitoris
9. Glansclitoris

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 431.

IN THE CLINIC:

• During the physical examination of a patient, the margins of the 
perineum can be established by palpating the ischial tuberosities, the 
coccyx, and the pubic symphysis.
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Identify the indicated regions and structures.
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MALEPERINEUM

1. Urogenitaltriangle
2. Analtriangle
3. Perinealmembrane
4. Externalurethralorifice
5. Bulbof penis
6. Corpuscavernosumof penis
7. Glanspenis
8. Levatoranimuscle
9. Sacrotuberousligament

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 431.

IN THE CLINIC:

• In severe injuries of the pelvis, erectile tissues in the perineum can be 
torn or fractured.
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ANALTRIANGLECROSSSECTION

IN THE CLINIC:

• Enlargement of veins in the external and internal rectal plexuses are 
external and internal hemorrhoids, respectively.

• Venous plexuses around the anal canal are one of the sites where 
veins draining into the caval system and those draining into the 
hepatic portal system interconnect. Anorectal varices (venous 
enlargements) can be a sign of portal hypertension.

1. Analcolumn
2. Analvalve
3. Externalanalsphincter
4. Whiteline
5. Pectinateline
6. Analsinus
7. Internalrectalplexusof veins
8. Externalrectalplexusof veins

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 461 and 500.
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Identify the indicated structures.
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SUPERFICIALPERINEALPOUCH:MUSCLES

1. Suspensoryligamentof clitoris
2. Superficialtransverseperinealmuscle
3. Perinealbody
4. Bulbospongiosusmuscle
5. Ischiocavernosusmuscle
6. Fundiformligamentof penis
7. Suspensoryligamentof penis
8. Midlineraphe

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 509.

IN THE CLINIC:

• In women the perineum can tear during childbirth as the vaginal 
orifice expands. The tear can occur posteriorly in the midline, where 
it can extend through the perineal body and into the rectum.
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Identify the indicated structures.
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MRI:MALEPELVICCAVITY
ANDPERINEUM

1. Crusof penis
2. Bulbof penis
3. Femur
4. Analcanal
5. Ischiopubicramus
6. Spongyurethra
7. Corporacavernosa

Figure from Gray’s	Basic	Anatomy, p. 257.
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Identify the indicated structures.



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

DEEPPERINEALPOUCH:MUSCLES

IN THE CLINIC:

• All muscles in the deep perineal pouch are innervated by the 
pudendal nerve. This includes the external urethral sphincter, which 
is skeletal muscle. Loss of function of the pudendal nerve leads not 
only to the loss of general sensation in the perineum, but also to 
motor loss in the deep and superficial perineal pouches and to some 
loss of function of the levator ani.

1. Openingforvagina
2. Deeptransverseperinealmuscle
3. Compressorurethrae
4. Deepperinealpouch
5. Perinealmembrane
6. Sphincterurethrovaginalis
7. Externalurethralsphincter
8. Openingforurethra

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 459.
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Identify the indicated structures.
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MRI:FEMALEPELVICCAVITYANDPERINEUM

Figure from Gray’s	Basic	Anatomy, p. 260.

1. Sacrum
2. Rectum
3. Vagina
4. Analcanal
5. Urethra
6. Pubicsymphsis
7. Bladder
8. Uterus
9. Smallintestine

10. Sacralpromontory



SECTION 6: LOWER LIMB

134.	 Skeleton:	Overview
135.	 Acetabulum
136.	 Femur
137.	 Hip	Joint	Ligaments
138.	 Ligament	of 	Head	of 	Femur
139.	 Radiograph:	Hip	Joint
140.	 CT:	Hip	Joint
141.	 Femoral	Triangle
142.	 Saphenous	Vein
143.	 Anterior	Compartment:	Muscles
144.	 Anterior	Compartment:	Muscle	Attachments
145.	 Femoral	Artery
146.	 Medial	Compartment:	Muscles
147.	 Medial	Compartment:	Muscle	Attachments
148.	 Obturator	Nerve
149.	 Gluteal	Region:	Muscles
150.	 Gluteal	Region:	Muscle	Attachments	I
151.	 Gluteal	Region:	Muscle	Attachments	II
152.	 Gluteal	Region:	Arteries
153.	 Gluteal	Region:	Nerves
154.	 Sacral	Plexus
155.	 Posterior	Compartment:	Muscles
156.	 Posterior	Compartment:	Muscle	Attachments
157.	 Sciatic	Nerve
158.	 Knee:	Anterolateral	View
159.	 Knee:	Menisci	and	Ligaments
160.	 Knee:	Collateral	Ligaments
161.	 MRI:	Knee	Joint
162.	 Radiographs:	Knee	Joint
163.	 Knee:	Popliteal	Fossa
164.	 Leg:	Bones
165.	 Leg	Posterior	Compartment:	Muscles
166.	 Leg	Posterior	Compartment:	Muscle	Attachments	I
167.	 Leg	Posterior	Compartment:	Muscle	Attachments	II
168.	 Leg	Posterior	Compartment:	Arteries	and	Nerves
169.	 Leg	Lateral	Compartment:	Muscles
170.	 Leg	Lateral	Compartment:	Muscle	Attachments
171.	 Leg	Lateral	Compartment:	Nerves
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172.	 Leg	Anterior	Compartment:	Muscles
173.	 Leg	Anterior	Compartment:	Muscle	Attachments
174.	 Leg	Anterior	Compartment:	Arteries	and	Nerves
175.	 Foot:	Bones
176.	 Radiograph:	Foot
177.	 Foot:	Ligaments
178.	 Radiograph:	Ankle
179.	 Dorsal	Foot:	Muscles
180.	 Dorsal	Foot:	Muscle	Attachments
181.	 Dorsal	Foot:	Arteries
182.	 Dorsal	Foot:	Nerves
183.	 Tarsal	Tunnel
184.	 Sole	of 	Foot:	Muscles,	First	Layer
185.	 Sole	of 	Foot:	Muscles,	Second	Layer
186.	 Sole	of 	Foot:	Muscles,	Third	Layer
187.	 Sole	of 	Foot:	Muscles,	Fourth	Layer
188.	 Sole	of 	Foot:	Muscle	Attachments,	First	and	Second	Layers
189.	 Sole	of 	Foot:	Muscle	Attachments,	Third	Layer
190.	 Sole	of 	Foot:	Arteries
191.	 Sole	of 	Foot:	Nerves
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Identify the indicated bones.
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SKELETON:OVERVIEW

1. Pelvicbone
2. Femur
3. Patella
4. Tibia
5. Fibula

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 541.
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Is this structure from the right or left side of  the body? 
Identify the bones and features.

2 (bracketed area)

1 (white)

5 (red)

6

3 (blue)

4 (area between arrows)
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ACETABULUM

1. Ilium
2. Acetabularfossa
3. Ischium
4. Acetabularnotch
5. Pubis
6. Lunatesurface/articularsurface

This structure is on the left side of  the body.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 553.
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Identify the indicated features.
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FEMUR

IN THE CLINIC:

• The femoral neck is a common site of fracture. Fractures of the neck 
may interrupt the blood supply to the femoral head.

1. Head
2. Neck
3. Lessertrochanter
4. Intertrochantericline
5. Greatertrochanter
6. Trochantericfossa
7. Intertrochantericcrest
8. Glutealtuberosity
9. Pectinealline

10. Fovea

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 555.
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Identify the indicated ligaments and bony features.
1  

2

3 

4

5
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HIPJOINTLIGAMENTS

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 560.

1. Anteriorinferioriliacspine
2. Iliofemoralligament
3. Pubofemoralligament
4. Iliopubiceminence
5. Ischiofemoralligament

IN THE CLINIC:

• The hip joint is most stable when it is extended and the ligaments 
are taut.
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Is this joint from the left or right side of  the body? 
Identify the indicated structures and arteries.
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LIGAMENTOFHEADOFFEMUR

1. Cutsynovialmembrane
2. Synovialsleevearoundligamentof headof femur
3. Ischialtuberosity
4. Obturatormembrane
5. Ligamentof headof femur
6. Arteryof ligamentof head
7. Acetabularbranchof obturatorartery
8. Pubis
9. Pubictubercle

10. Obturatorartery

The joint is on the left side of  the body.

IN THE CLINIC:

• The artery in the ligament of the head is important for delivering 
blood to the femoral head in the growing skeleton. In adults, the 
predominant blood supply to the head is via arteries along the neck, 
which, if damaged when the neck is fractured, leads to necrosis of 
the femoral head.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 559.



RADIOGRAPH:HIPJOINT 139 

1 2

3

4

5

7

8

9

6

10

Identify the indicated structures.
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RADIOGRAPH:HIPJOINT

1. Neckof femur
2. Ilium
3. Headof femur
4. Sacrum
5. Pubis
6. Intertrochantericline
7. Obturatorforamen
8. Ischium
9. Lessertrochanter

10. Greatertrochanter

Figure from Gray’s	Basic	Anatomy, p. 275.
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Identify the indicated structures.
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CT:HIPJOINT

1. Acetabulum
2. Bodyof LIVvertebra
3. Ilium
4. Greatertrochanter
5. Lessertrochanter
6. Ischialtuberosity
7. Neckof femur
8. Headof femur

Figure from Gray’s	Basic	Anatomy, p. 275.
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Identify the indicated structures.
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FEMORALTRIANGLE

IN THE CLINIC:

• The pulse of the femoral artery can be felt in the femoral triangle 
immediately below the inguinal ligament midway between the 
anterior superior iliac spine and the pubic symphysis.

• Femoral hernias occur in the femoral canal, which is medial to the 
femoral artery and vein, and inferior to the inguinal ligament.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 573.

1. Femoralvein
2. Lymphaticvesselsinthefemoralcanal
3. Pubicsymphysis
4. Adductorlongusmuscle
5. Femoralartery
6. Sartoriusmuscle
7. Inguinalligament
8. Femoralnerve
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Identify the indicated veins.
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SAPHENOUSVEIN

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 568.

1. Externaliliacvein
2. Femoralvein
3. Greatsaphenousvein
4. Poplitealvein
5. Smallsaphenousvein

IN THE CLINIC:

• Valve failure in the great and small saphenous veins leads to the 
pooling of blood in the vessels. As a result, the vessels become 
enlarged and tortuous, a condition known as “varicose veins.”

• Because the great saphenous vein is long and there are regions with 
few branches, the vessel can be used for transplant into other 
regions, for example, into the heart during bypass surgery.
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Identify the indicated muscles and tendons.
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ANTERIORCOMPARTMENT:MUSCLES

IN THE CLINIC:

• A “tap” on the patellar ligament tests spinal level L3/4.

• Muscles in the anterior compartment of the thigh are innervated by 
the femoral nerve. A lesion in this nerve leads to a loss mainly of 
knee extension.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 592.

1. Rectusfemorismuscle
2. Vastuslateralismuscle
3. Vastusmedialismuscle
4. Quadricepsfemoristendon
5. Patellarligament
6. Vastusintermediusmuscle
7. Sartoriusmuscle



ANTERIORCOMPARTMENT:
MUSCLEATTACHMENTS 144 

Identify the muscles that attach to the areas indicated. 
What is the major function and innervation  

of  each muscle?

5

4

3

2

1



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

ANTERIORCOMPARTMENT:
MUSCLEATTACHMENTS
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Identify the indicated arteries.
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FEMORALARTERY

IN THE CLINIC:

• Reduced blood flow through the common iliac artery reduces blood 
flow to the lower limb, pelvis, and perineum. When blood flow is 
reduced only in the external iliac, anastomoses between branches of 
the femoral artery in the thigh and branches of the internal iliac may 
maintain blood flow to the limb.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 600 and 601.

1. Commoniliacartery
2. Deeparteryof thigh
3. Femoralartery
4. Externaliliacartery
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Identify the indicated muscles, related structures,  
and muscle compartments.
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MEDIALCOMPARTMENT:MUSCLES

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 595.

1. Obturatorexternus
2. Adductormagnus
3. Pectineus
4. Adductorbrevis
5. Adductorlongus
6. Gracilis
7. Sartoriusattachment
8. Semitendinosusattachment
9. Pesanserinus

10. Adductorhiatus
11. Adductorcanal
12. Anteriorcompartmentof thigh
13. Posteriorcompartmentof thigh



MEDIALCOMPARTMENT:
MUSCLEATTACHMENTS 147 

Identify the muscles that attach to the areas indicated. 
What is the major function and innervation of   

each muscle?
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MEDIALCOMPARTMENT:
MUSCLEATTACHMENTS
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Identify the indicated nerves and muscles.
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OBTURATORNERVE

IN THE CLINIC:

• Muscles in the medial compartment of the thigh are innervated 
mainly by the obturator nerve. Reduced function of this nerve leads 
to a reduced ability to adduct the thigh at the hip joint.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 605.

1. Obturatornerve
2. Anteriorbranchof obturatornerve
3. Posteriorbranchof obturatornerve
4. Gracilismuscle
5. Adductormagnusmuscle
6. Adductorlongusmuscle
7. Adductorbrevismuscle
8. Obturatorexternusmuscle
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Identify the indicated muscles.
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GLUTEALREGION:MUSCLES

IN THE CLINIC:

• Gluteus medius and minimus are abductors of the hip joint. They 
prevent excessive pelvic tilt on the stance leg when the opposite limb 
swings forward during walking.

• Gluteus maximus is a powerful extensor of the hip joint and is most 
active when standing from a sitting position or when walking up 
stairs.

• The other small muscles in the gluteal region are mainly external 
rotators of the hip joint.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 576 and 578.

1. Gluteusmaximus
2. Gluteusmedius
3. Gluteusminimus
4. Quadratusfemoris
5. Gemellusinferior
6. Obturatorinternus
7. Gemellussuperior
8. Piriformis
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Identify the muscle and its attachments, innervation, 
and actions.
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Identify the muscle and its attachments, innervation, 
and actions.
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Identify the indicated arteries.
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GLUTEALREGION:ARTERIES

IN THE CLINIC:

• The gluteal arteries from the internal iliac artery form an anastomotic 
network of vessels around the hip with branches of the femoral 
artery from the external iliac artery. This network may maintain 
blood flow to the limb when one of the supply vessels is blocked.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 582.

1. Superficialbranch
2. Deepbranch
3. Superiorglutealarteryandvein
4. Piriformismuscle
5. Lateralfemoralcircumflexartery
6. Medialfemoralcircumflexartery
7. Firstperforatingarteryfromdeeparteryof thigh
8. Inferiorglutealarteryandvein
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Identify the indicated nerves.
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GLUTEALREGION:NERVES

IN THE CLINIC:

• A lesion of the superior gluteal nerve leads to reduced ability to 
abduct the thigh and to excessive pelvic tilt over the swing leg during 
walking.

• A lesion of the inferior gluteal nerve leads to a reduced ability to 
extend the hip.

• A lesion of the sciatic nerve leads to loss of muscle function in the 
foot, leg, and posterior thigh, as well as to sensory loss from the foot 
and lateral leg.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 579.

1. Inferiorglutealnerve
2. Sciaticnerve
3. Posteriorcutaneousnerveof thigh
4. Nervetoobturatorinternus
5. Superiorglutealnerve
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Identify the indicated nerves.
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SACRALPLEXUS

IN THE CLINIC:

• Nerves in the lower limb originate from the lumbosacral plexus. As a 
result, a pathologic process that affects the anterior rami of lumbar 
and sacral spinal nerves can appear as motor and sensory “signs” in 
the lower limb. Problems with spinal nerves L4 and L5 can appear as 
problems with the sciatic nerve or gluteal nerves.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 487.

1. Pelvicsplanchnicnerve
2. Anococcygealnerves
3. Pudendalnerve
4. Pelvicsplanchnicnerves
5. Perforatingcutaneousnerve
6. Posteriorfemoralcutaneousnerve
7. Tibialpart
8. Commonfibularpart
9. Sciaticnerve

10. Inferiorglutealnerve
11. Superiorglutealnerve
12. Lumbosacraltrunk
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Identify the indicated muscles.
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POSTERIORCOMPARTMENT:MUSCLES

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 599.

1. Longheadof bicepsfemoris
2. Shortheadof bicepsfemoris
3. Semimembranosus
4. Semitendinosus
5. Hamstringpartof adductormagnus

IN THE CLINIC:

• As a group, the hamstring muscles extend the hip and flex the knee. 
The long head of biceps femoris and the semitendinosus and 
semimembranosus muscles cross both the hip and knee joints and 
are innervated by the tibial part of the sciatic nerve. The hamstring 
part of adductor longus also is innervated by the tibial nerve but 
functions only on the hip joint. The short head of biceps femoris 
crosses only the knee joint and is innervated by the common fibular 
part of the sciatic nerve.



POSTERIORCOMPARTMENT:
MUSCLEATTACHMENTS 156 

Identify the muscle and its attachments,  
innervation, and actions.
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POSTERIORCOMPARTMENT:
MUSCLEATTACHMENTS
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Identify the indicated nerves, vessels, and muscles.
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SCIATICNERVE

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 605.

1. Piriformismuscle
2. Quadratusfemorismuscle
3. Branchtopartof adductormagnusoriginatingfromischial

tuberosity
4. Adductormagnusmuscle
5. Sciaticnerve
6. Longheadof bicepsfemorismuscle
7. Semitendinosusmuscle
8. Semimembranosusmuscle
9. Shortheadof bicepsfemorismuscle

10. Tibialnerve
11. Commonfibularnerve
12. Poplitealarteryandvein

IN THE CLINIC:

• The sciatic nerve can be damaged when giving intramuscular 
injections in the gluteal region if the injections are not done in the 
correct location.

• Irritation or compression of the anterior rami of spinal nerves, 
particularly from L4 and L5, that contribute to formation of the sciatic 
nerve can result in sensory and motor dysfunction of the sciatic 
nerve. Diffuse pain from the area of distribution of the sciatic nerve is 
termed sciatica.

• The common fibular nerve courses laterally around the neck of the 
fibula, where it can be damaged by impact or compression injuries. 
Damage to the common fibular nerve leads to footdrop (the inability 
to dorsiflex the foot) and to sensory loss over the lateral leg and 
dorsal surface of the foot.
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Is this a left or a right knee joint?  
Identify the indicated structures.
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KNEE:ANTEROLATERALVIEW

1. Anteriorcruciateligament
2. Fibularcollateralligament
3. Tendonof popliteusmuscle
4. Fibula
5. Tibia
6. Patellarligament
7. Patella
8. Posteriorcruciateligament
9. Femur

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 606.

This is a left knee joint.

IN THE CLINIC:

• When the posterior cruciate ligament is torn, the head of the femur 
moves forward on the tibia (or a clinician can push the tibia 
posteriorly on the fixed femur of a patient—a positive posterior 
“drawer” sign).

• When the anterior cruciate ligament is torn, the head of the femur 
moves backward on the tibia (or a clinician can pull the tibia forward 
on the fixed femur of a patient—a positive anterior “drawer” sign).
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KNEE:MENISCIANDLIGAMENTS

IN THE CLINIC:

• The patella dislocates more often laterally than medially because the 
angle of pull of the quadriceps muscle tends to pull more laterally 
than medially.

• In lateral blows to the knee on the standing leg, the tibial collateral 
ligament and the medial meniscus can be torn. It is also possible in 
this type of injury to tear the lateral meniscus due to compression 
forces on the lateral side of the knee joint.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 607.

1. Patella
2. Surfaceforarticulationwithpatella
3. Flatsurfacesforarticulationwithtibiainextension
4. Roundsurfacesforarticulationwithtibiainflexion
5. Anteriorcruciateligament
6. Meniscus
7. Posteriorcruciateligament
8. Intercondylarregion
9. Medialmeniscus

10. Lateralmeniscus
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KNEE:COLLATERALLIGAMENTS

IN THE CLINIC:

• Lateral and medial blows to the knee can tear the tibial and fibular 
collateral ligaments, respectively, of the knee. When the fibular 
collateral ligament is torn in these injuries, the medial meniscus also 
can be injured because of compression forces that occur on the 
medial side of the joint. For the same reason, when the tibial 
collateral ligament is torn, the lateral meniscus can be injured.

• In posterior and posterolateral blows to the knee, it is possible to 
tear the tibial collateral ligament, the medial meniscus, and the 
anterior cruciate ligament. This injury is sometimes referred to as  
the “unlucky triad.”

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 611.

1. Tendonof quadricepsmuscles
2. Patellarligament
3. Tibialcollateralligament
4. Tendonof gracilis
5. Tendonof semitendinosus
6. Tendonof sartorius
7. Tendonof bicepsfemorismuscle
8. Fibularcollateralligament
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Identify the indicated structures.
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MRI:KNEEJOINT

1. Tibialcollateralligament
2. Medialfemoralcondyle
3. Posteriorcruciateligament
4. Lateralfemoralcondyle
5. Lateralmeniscus
6. Tibia
7. Anteriorcruciateligament
8. Medialmeniscus

Figure from Gray’s	Basic	Anatomy, p. 304.
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Identify the indicated structures.
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RADIOGRAPHS:KNEEJOINT

1. Medialepicondyle
2. Medialfemoralcondyle
3. Medialtibialcondyle
4. Intercondylareminence
5. Tibia
6. Fibula
7. Neckof fibula
8. Headof fibula
9. Lateraltibialcondyle

10. Lateralfemoralcondyle
11. Lateralepicondyle
12. Femur
13. Patella

Figure from Gray’s	Basic	Anatomy, p. 304.
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Is this region from the left or right side of  the body? 
Identify the indicated structures.
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KNEE:POPLITEALFOSSA

1. Commonfibularnerve
2. Poplitealartery
3. Poplitealvein
4. Tibialnerve

This region is on the right side of  the body.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 616.

IN THE CLINIC:

• A popliteal pulse is difficult to feel because the artery is deep within 
the popliteal fossa; however, the pulse can be detected by palpating 
just medial to the midline.
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Are these bones from the right or left side of  the body? 
Identify the indicated bones and features.
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LEG:BONES

These bones are on the right side of  the body.

1. Medialmalleolus
2. Lateralmalleolus
3. Grooveforfibularislongusandbrevismuscles
4. Malleolarfossa
5. Groovefortendonof tibialisposteriormuscle
6. Interosseousborder
7. Anteriorborder

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 619.
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Identify the indicated muscles and tendons.
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LEGPOSTERIORCOMPARTMENT:MUSCLES

1. Soleus
2. Calcaneal(Achilles)tendon
3. Gastrocnemius
4. Plantaris
5. Tibialisposterior
6. Flexorhallucislongus
7. Flexordigitorumlongus
8. Popliteus

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 622-623.

IN THE CLINIC:

• All muscles in the posterior compartment of the leg are innervated by 
the tibial branch of the sciatic nerve.
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Identify the muscle and its attachments, innervation, 
and actions.
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Identify the muscle and its attachments, innervation, 
and actions.
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Identify the indicated nerves and arteries.
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LEGPOSTERIORCOMPARTMENT:
ARTERIESANDNERVES

IN THE CLINIC:

• Lesions to the tibial nerve in the thigh result in loss of function of 
muscles in both the leg and the foot. Because nerves in general 
innervate muscles soon after entering a compartment, lesions of  
the nerves in the middle or near the end of their course through a 
compartment spare muscle function in that compartment but result 
in loss of function more distally. Therefore, lesions to the tibial nerve 
in the middle and lower leg result in loss of function of muscles in 
the foot and spare muscle function in the posterior compartment of 
the leg.

1. Poplitealartery
2. Fibularartery
3. Perforatingterminalbranchof fibularartery
4. Posteriortibialartery
5. Commonfibularnerve
6. Tibialnerve

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 626-627.
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Identify the indicated muscles.
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LEGLATERALCOMPARTMENT:MUSCLES

IN THE CLINIC:

• The fibular muscles are innervated by the superficial fibular nerve.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 627.

1. Commonfibularnerve
2. Interosseousmembrane
3. Fibularislongus
4. Fibulartrochleaof calcaneusbone
5. Fibularisbrevis
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Identify the muscle and its attachments,  
innervation, and actions.
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Identify the indicated nerves and arteries.
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LEGLATERALCOMPARTMENT:NERVES

1. Commonfibularnerve
2. Perforatingbranchesof fibularartery
3. Superficialfibularnerve

IN THE CLINIC:

• The lateral compartment of the leg derives its blood supply from the 
fibular artery in the posterior compartment. Branches from this vessel 
perforate the intermuscular septum to enter the lateral compartment.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 629.
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Identify the indicated muscles.
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LEGANTERIORCOMPARTMENT:MUSCLES

IN THE CLINIC:

• Muscles in the anterior compartment of the leg dorsiflex and invert 
the foot and extend the digits.

• Loss of motor function in the anterior compartment of the leg results 
in footdrop.

1. Extensorhallucislongus
2. Fibularistertius
3. Extensordigitorumlongus
4. Tibialisanterior

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 630.



LEGANTERIORCOMPARTMENT:
MUSCLEATTACHMENTS 173 

2

4

4

1

2

3

Identify the muscle and its attachments, innervation, 
and actions.
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Identify the indicated nerves and arteries.
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IN THE CLINIC:

• All muscles in the anterior compartment of the leg are innervated by 
the deep fibular nerve. Terminal branches of the nerve innervate skin 
between the first and second toes. Sensation between the first and 
second toes can be used to monitor the status of the common or 
deep fibular nerve when motor function cannot be assessed, for 
example, when the leg and foot are in a cast.

• Loss of the common fibular nerve or the deep fibular nerve leads to 
footdrop.

1. Anteriortibialartery
2. Deepfibularnerve
3. Dorsalispedisartery
4. Perforatingbranchof fibularartery

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 632.
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Identify the indicated bones.
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FOOT:BONES

1. Distal
2. Middle
3. Proximal
4. Medial
5. Intermediate
6. Lateral
7. Cuneiforms
8. Distalgroupof tarsalbones
9. Cuboid

10. Talus
11. Lateraltubercle
12. Calcaneus
13. Proximalgroupof tarsalbones
14. Groovefortendonof flexorhallucislongus
15. Medialtubercle
16. Tubercle(onundersurface)
17. Navicular
18. Intermediatetarsalbone
19. Metatarsals
20. Phalanges

IN THE CLINIC:

• The talus is the only bone of the foot that participates in forming the 
ankle joint.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 634.
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Identify the indicated structures.
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RADIOGRAPH:FOOT

1. Metatarsals
2. Medialcuneiform
3. Navicular
4. Talus
5. Tibia
6. Fibula
7. Calcaneus
8. Sustenaculumtali
9. Cuboid

10. Tuberosityof fifthmetatarsalbone
11. Sesamoidbone
12. Phalanges

Figure from Gray’s	Basic	Anatomy, p. 319.
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Identify the indicated ligaments.
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FOOT:LIGAMENTS

IN THE CLINIC:

• The deltoid ligament consists of parts 1, 2, 4, and 5.

1. Posteriortibiotalarpartof themedialligamentof theanklejoint
2. Tibiocalcanealpartof themedialligamentof theanklejoint
3. Plantarcalcaneonavicularligament
4. Tibionavicularpartof themedialligamentof theanklejoint
5. Anteriortibiotalarpartof themedialligamentof theanklejoint
6. Anteriortalofibularligament
7. Calcaneofibularligament
8. Posteriortalofibularligament

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 6399-640.
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Identify the indicated structures.
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RADIOGRAPH:ANKLE

1. Cuneiforms
2. Navicular
3. Tibia
4. Fibula
5. Medialmalleolus
6. Talus
7. Lateralmalleolus
8. Calcaneus
9. Cuboid

10. Tuberosityof fifthmetatarsal

Figure from Gray’s	Basic	Anatomy, p. 322.
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Identify the indicated muscle.
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DORSALFOOT:MUSCLES

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 651.

1. Synovialsheaths
2. Extensorhallucislongus
3. Extensorhood
4. Extensordigitorumbrevis
5. Extensordigitorumlongus

IN THE CLINIC:

• The extensor digitorum brevis is innervated by the deep fibular nerve.
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Identify the muscle and its attachments, innervation, 
and actions.
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Identify the indicated arteries, tendons, and muscles.
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DORSALFOOT:ARTERIES

1. Anteriortibialartery
2. Anteriormedialmalleolarartery
3. Dorsalispedisartery
4. Medialandlateraltarsalbranches
5. Dorsalispedisartery
6. Extensorhallucislongus
7. Firstdorsalmetatarsalmuscle
8. Deepplantarartery
9. Extensorhood

10. Firstdorsalinterosseousmuscle
11. Dorsaldigitalarteries
12. Tendonof extensordigitorumlongustotoeII
13. Arcuateartery
14. Anteriorlateralmalleolarartery

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 651.

IN THE CLINIC:

• The dorsalis pedis artery is palpable on the dorsal aspect of the foot 
between the tendon of the extensor hallucis longus muscle and the 
tendon of the extensor digitorum longus to the second toe.
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Identify the indicated nerves and muscles.
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DORSALFOOT:NERVES

IN THE CLINIC:

• Sensation in the web space between the first and second toes can be 
used to monitor the status of the fibular nerves when the leg and 
foot are in a cast.

1. Deepfibularnerve
2. Branchestofirstandseconddorsalinterosseous
3. Extensordigitorumbrevis
4. Branchof deepfibulartoextensordigitorumbrevis
5. Superficialfibularnerve

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 661.
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Is this the left or the right foot?  
Identify the indicated structures.
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TARSALTUNNEL

1. Flexorretinaculum
2. Tarsaltunnel
3. Tendonof flexordigitorumlongus
4. Tendonof tibialisposterior
5. Tendonof flexorhallucislongus
6. Tibialnerve
7. Posteriortibialartery

This is the medial side of  the left foot.

IN THE CLINIC:

• The pulse of the posterior tibial artery can be felt approximately 
midway between the medial malleolus and the calcaneus.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 646.
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Identify the indicated muscles.
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SOLEOFFOOT:MUSCLES,FIRSTLAYER

1. Abductorhallucis
2. Flexordigitorumbrevis
3. Abductordigitiminimi

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 652.
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Identify the indicated muscles and tendons.
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SOLEOFFOOT:MUSCLES,SECONDLAYER

1. Lumbricalmuscles
2. Tendonof flexorhallucislongus
3. Tendonof flexordigitorumlongus
4. Quadratusplantae

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 653.
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Identify the indicated muscles and tendons.
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SOLEOFFOOT:MUSCLES,THIRDLAYER

1. Obliqueheadof adductorhallucis
2. Flexorhallucisbrevis
3. Tendonof tibialisposterior
4. Tendonof fibularislongus
5. Flexordigitiminimi
6. Transverseheadof adductorhallucis

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 654.
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Identify the indicated ligament and muscles.
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SOLEOFFOOT:MUSCLES,FOURTHLAYER

1. Deeptransversemetatarsalligament
2. Firstdorsalinterosseousmuscle
3. Thirdplantarinterosseousmuscle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 656.
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Identify the muscle and its attachments, innervation, 
and actions.
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Identify the muscle and its attachments,  
innervation, and actions.
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Identify the indicated arteries.
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SOLEOFFOOT:ARTERIES

1. Deepplantarartery:terminalbranchof dorsalispedisartery
2. Deepplantararch
3. Medialplantarartery
4. Posteriortibialartery
5. Lateralplantarartery
6. Perforatingvessels
7. Plantarmetatarsalartery
8. Digitalbranches

IN THE CLINIC:

• The deep plantar arch connects with the posterior tibial artery 
through the lateral plantar artery and with the anterior tibial artery 
through the deep plantar artery.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 657.
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Identify the indicated nerves.
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SOLEOFFOOT:NERVES

1. Medialplantarnerve
2. Lateralplantarnerve

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 660.

IN THE CLINIC:

• A lesion to the lateral plantar nerve results in loss of function of most 
intrinsic muscles in the sole of the foot except for three muscles 
(abductor hallucis, flexor digitorum brevis, and the first lumbrical) 
that are supplied by the medial plantar nerve. Also lost is sensation 
from skin on the lateral side of the sole of the foot.

• A lesion to the medial plantar nerve results in loss of sensation from 
a large area of the sole of the foot and in function of abductor 
hallucis, flexor digitorum brevis, and the first lumbrical.



SECTION 7: UPPER LIMB

192.	 Overview:	Skeleton
193.	 Clavicle
194.	 Scapula
195.	 Humerus
196.	 Sternoclavicular	and	Acromioclavicular	Joints
197.	 Multidetector	CT:	Sternoclavicular	Joint
198.	 Radiograph:	Acromioclavicular	Joint
199.	 Shoulder	Joint
200.	 Radiograph:	Glenohumeral	Joint
201.	 Pectoral	Region:	Breast
202.	 Pectoralis	Major
203.	 Pectoralis	Minor:	Nerves	and	Vessels
204.	 Posterior	Scapular	Region:	Muscles
205.	 Posterior	Scapular	Region:	Muscle	Attachments
206.	 Posterior	Scapular	Region:	Arteries	and	Nerves
207.	 Axilla:	Vessels
208.	 Axilla:	Arteries
209.	 Axilla:	Nerves
210.	 Axilla:	Brachial	Plexus
211.	 Axilla:	Lymphatics
212.	 Humerus:	Posterior	View
213.	 Distal	Humerus
214.	 Proximal	End	of 	Radius	and	Ulna
215.	 Arm	Anterior	Compartment:	Biceps
216.	 Arm	Anterior	Compartment:	Muscles
217.	 Arm	Anterior	Compartment:	Muscle	Attachments
218.	 Arm	Anterior	Compartment:	Arteries
219.	 Arm	Anterior	Compartment:	Veins
220.	 Arm	Anterior	Compartment:	Nerves
221.	 Arm	Posterior	Compartment:	Muscles
222.	 Arm	Posterior	Compartment:	Muscle	Attachments
223.	 Arm	Posterior	Compartment:	Nerves	and	Vessels
224.	 Elbow	Joint
225.	 Cubital	Fossa
226.	 Radius
227.	 Ulna
228.	 Radiographs:	Elbow	Joint
229.	 Radiograph:	Forearm
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230.	 Wrist	and	Bones	of 	Hand
231.	 Radiograph:	Wrist
232.	 Radiographs:	Hand	and	Wrist	Joint
233.	 Forearm	Anterior	Compartment:	Muscles,	First	Layer
234.	 Forearm	Anterior	Compartment:	Muscle	Attachments,	Superficial	Layer
235.	 Forearm	Anterior	Compartment:	Muscles,	Second	Layer
236.	 Forearm	Anterior	Compartment:	Muscles,	Third	Layer
237.	 Forearm	Anterior	Compartment:	Muscle	Attachments,	Intermediate	and	

Deep	Layers
238.	 Forearm	Anterior	Compartment:	Arteries
239.	 Forearm	Anterior	Compartment:	Nerves
240.	 Forearm	Posterior	Compartment:	Muscles,	Superficial	Layer
241.	 Forearm	Posterior	Compartment:	Muscle	Attachments,	Superficial	Layer
242.	 Forearm	Posterior	Compartment:	Outcropping	Muscles
243.	 Forearm	Posterior	Compartment:	Muscle	Attachments,	Deep	Layer
244.	 Forearm	Posterior	Compartment:	Nerves	and	Arteries
245.	 Hand:	Cross	Section	through	Wrist
246.	 Hand:	Superficial	Palm
247.	 Hand:	Thenar	and	Hypothenar	Muscles
248.	 Palm	of 	Hand:	Muscle	Attachments,	Thenar	and	Hypothenar	Muscles
249.	 Lumbricals
250.	 Adductor	Muscles
251.	 Interosseous	Muscles
252.	 Palm	of 	Hand:	Muscle	Attachments
253.	 Superficial	Palmar	Arch
254.	 Deep	Palmar	Arch
255.	 Median	Nerve
256.	 Ulnar	Nerve
257.	 Radial	Nerve
258.	 Dorsal	Venous	Arch
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Identify the indicated bones.
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OVERVIEW:SKELETON

1. Clavicle
2. Scapula
3. Ulna
4. Carpals
5. Metacarpals
6. Phalanges
7. Radius
8. Humerus

IN THE CLINIC:

• The clavicle is the only bony attachment between the upper limb and 
trunk. Because it is involved with transferring forces from the upper 
limb to the trunk, it can easily be fractured.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 690.



CLAVICLE 193 

Is this bone from the right or left side of  the body? 
Identify the indicated features.
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CLAVICLE

1. Surfaceforarticulationwithmanubriumandfirstcostalcartilage
2. Conoidtubercle
3. Trapezoidline
4. Surfaceforarticulationwithacromion

This bone is from the right side of  the body.

IN THE CLINIC:

• The clavicle is usually fractured medial to the conoid tubercle because 
the middle third of the bone is not reinforced with ligaments or 
muscles.

• The anterosuperior surface of the clavicle is palpable along its length.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 702.
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Is this bone from the right or left side of  the body? 
Identify the indicated features.

2

6

5

4

3
2

1

7

8

3
4

9



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

SCAPULA

This bone is from the right side of  the body.

IN THE CLINIC:

• The scapula is embedded in muscles and rarely fractured. The spine 
and acromion are palpable along their lengths. The inferior angle and 
medial margin also can easily be felt through the skin.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 703.

1. Suprascapularnotch
2. Coracoidprocess
3. Articularsurfaceforclavicle
4. Acromion
5. Greaterscapularnotch/spinoglenoidnotch
6. Infraspinousfossa
7. Spineof scapula
8. Supraspinousfossa
9. Glenoidcavity
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Is this bone from the right or left side of  the body? 
Identify the indicated features.
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HUMERUS

This bone is from the right side of  the body.

IN THE CLINIC:

• The three most common sites of humeral fracture are (1) the surgical 
neck, (2) midshaft, and (3) supracondylar.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 704.

1. Superiorfacetongreatertubercle(attachmentforsupraspinatus
muscle)

2. Head
3. Anatomicalneck
4. Surgicalneck
5. Attachmentforpectoralismajormuscle
6. Deltoidtuberosity(attachmentfordeltoidmuscle)
7. Greatertubercle
8. Superiorfacet(attachmentforsupraspinatusmuscle)
9. Middlefacet(attachmentforinfraspinatusmuscle)

10. Inferiorfacet(attachmentforteresminormuscle)
11. Attachmentforcoracobrachialismuscle
12. Laterallip,floor,andmediallipof intertubercularsulcus

(attachmentforpectoralismajor,latissimusdorsi,andteresmajor
musclesrespectively)

13. Intertubercularsulcus
14. Lessertubercle(attachmentforsubscapularis)
15. Intertubercularsulcus



STERNOCLAVICULARAND
ACROMIOCLAVICULARJOINTS 196 

Identify the indicated ligaments and structures.
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STERNOCLAVICULARAND
ACROMIOCLAVICULARJOINTS

IN THE CLINIC:

• The coracoclavicular ligament is a much stronger attachment 
between the scapula and clavicle than is the acromioclavicular joint. 
In a clavicular fracture medial to the coracoclavicular ligament, the 
“shoulder” droops.

1. Anteriorsternoclavicularligament
2. Manubriumof sternum
3. AttachmentsiteforribII
4. Sternalangle
5. Firstcostalcartilage
6. Costoclavicularligament
7. RibI
8. Articulardisc(capsuleandligamentsremovedanteriorlytoexpose

joint)
9. Clavicularnotch

10. Interclavicularligament
11. Conoidpartof coracoclavicularligament
12. Trapezoidpartof coracoclavicularligament
13. Acromioclavicularligament

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 705-706.



MULTIDETECTORCT:
STERNOCLAVICULARJOINT 197 

Identify the indicated structures.
1 2
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MULTIDETECTORCT:
STERNOCLAVICULARJOINT

1. Vertebralbodyof TII
2. Leftclavicle
3. RibI
4. RibII
5. Manubriumof sternum
6. Sternalangle

Figure from Gray’s	Basic	Anatomy, p. 347.
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3 4 21

Identify the indicated structures.
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RADIOGRAPH:
ACROMIOCLAVICULARJOINT

1. Acromioclavicularjoint
2. Clavicle
3. Humerus
4. Acromion

Figure from Gray’s	Basic	Anatomy, p. 347.
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Identify the indicated ligaments and  
associated structures.
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SHOULDERJOINT

1. Superiorglenohumeralligament
2. Middleglenohumeralligament
3. Apertureforsubtendinousbursaof subscapularismuscle
4. Inferiorglenohumeralligament
5. Redundantcapsule
6. Tendonof longheadof bicepsbrachiimuscle
7. Synovialsheath
8. Transversehumeralligament
9. Coracohumeralligament

IN THE CLINIC:

• Much of the support for the glenohumeral joint is provided by the 
rotator cuff muscles and not ligaments. Dislocation of the humerus 
most often occurs inferiorly because this region has the least amount 
of support.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 708.



RADIOGRAPH:GLENOHUMERALJOINT 200 

Identify the indicated structures.
1 32

4
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RADIOGRAPH:GLENOHUMERALJOINT

1. Clavicle
2. Glenoidcavity
3. Acromion
4. Headof humerus

Figure from Gray’s	Basic	Anatomy, p. 348.
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Identify the indicated structures.
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PECTORALREGION:BREAST

1. Pectoralismajormuscle
2. Secretorylobuleof mammarygland
3. Suspensoryligaments
4. Lactiferousducts
5. Lactiferoussinuses
6. Retromammaryspace
7. Parasternallymphnodes
8. Mammarybranchesof internalthoracicartery
9. Lymphaticandvenousdrainagepassesfrommedialpartof the

breastparasternally
10. Lymphaticandvenousdrainagepassesfrominferiorpartof the

breastintotheanteriorabdominalwall
11. Secretorylobulesof mammarygland
12. Areola
13. Lymphaticandvenousdrainagepassesfromlateralandsuperior

partof thebreastintoaxilla
14. Axillaryprocessof mammarygland
15. Pectoralaxillarynodes
16. Lateralaxillarynodes
17. Lateralthoracicartery
18. Centralaxillarynodes
19. Apicalaxillarynodes
20. Pectoralbranchof thoraco-acromialartery
21. Internalthoracicartery

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 140.

IN THE CLINIC:

• Breast cancer is one of the most common cancers in women. One of 
the routes of metastatic spread is through lymphatic vessels that 
drain laterally into lymph nodes in the axilla and medially into nodes 
associated with the internal thoracic vessels.
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Identify the indicated muscles and vessel.
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PECTORALISMAJOR

1. Clavicularheadof pectoralismajormuscle
2. Sternocostalheadof pectoralismajormuscle
3. Pectoralismajormuscle
4. Deltoidmuscle
5. Cephalicvein
6. Clavipectoraltriangle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 724.

IN THE CLINIC:

• The cephalic vein can be accessed for certain medical procedures 
in the clavipectoral triangle formed by the middle third of the  
clavicle, the deltoid muscle, and the pectoralis major muscle.



PECTORALISMINOR:
NERVESANDVESSELS 203 

Identify the indicated structures.
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PECTORALISMINOR:
NERVESANDVESSELS

1. Subclaviusmuscle
2. Pectoralismajormuscle
3. Attachmentof fasciatofloorof axilla
4. Medialpectoralnerves
5. Pectoralismajormuscle(cut)
6. Clavipectoralfascia
7. Pectoralisminormuscle
8. Lateralpectoralnerve
9. Pectoralbranchof thoraco-acromialartery

10. Cephalicvein

IN THE CLINIC:

• During surgery, the pectoralis minor muscle is an important 
landmark. It lies immediately anterior to the cords of the brachial 
plexus and second part of the axillary artery. The thoraco-acromial 
artery is related to the upper or medial margin of the muscle, and the 
lateral thoracic artery is related to the lower or lateral margin.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 725.
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Identify the indicated muscles, spaces, and features.
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POSTERIORSCAPULARREGION:
MUSCLES

1. Cutedgeof deltoidmuscle
2. Teresminormuscle
3. Surgicalneckof humerus
4. Mediallipof intertubercularsulcus
5. Quadrangularspace
6. Triangularinterval
7. Cutedgeof lateralheadof tricepsbrachiimuscle
8. Olecranon
9. Longheadof tricepsbrachiimuscle

10. Teresmajormuscle
11. Triangularspace
12. Infraspinatusmuscle
13. Cutedgeof trapeziusmuscle
14. Supraspinatusmuscle
15. Suprascapularnotch(foramen)

IN THE CLINIC:

• The rotator cuff muscles are the supraspinatus muscle, the 
infraspinatus muscle, the teres minor muscle, and the subscapularis 
muscle. All except the subscapularis muscle are located in the 
posterior scapular region. Loss of function of the supraspinatus 
muscle leads to the inability to initiate abduction of the arm at the 
shoulder joint. Testing abduction and medial and lateral rotation of 
the humerus at the shoulder joint tests motor function mainly of 
spinal cord levels C5 and C6.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 716.
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Identify the muscles that attach to the areas indicated. 
What is the major function and innervation of   

each muscle?
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POSTERIORSCAPULARREGION:
MUSCLEATTACHMENTS
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POSTERIORSCAPULARREGION:
ARTERIESANDNERVES 206 

Identify the indicated arteries, nerves, and  
associated structures.
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POSTERIORSCAPULARREGION:
ARTERIESANDNERVES

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 718.

1. Todeltoidmuscle
2. Toskinonlateralpartof deltoid
3. Axillarynerve
4. Posteriorcircumflexhumeralartery
5. Profundabrachiiartery
6. Radialnerve
7. Cutedgeof tricepsbrachiimuscle
8. Circumflexscapularartery
9. Suprascapularartery

10. Suprascapularnerve
11. Superiortransversescapularligament

IN THE CLINIC:

• A complete lesion to the suprascapular nerve at the suprascapular 
foramen results in an inability to initiate abduction of the arm at the 
shoulder joint and to a reduced ability to externally rotate the arm at 
the shoulder joint.

• Fracture of the surgical neck of the humerus can endanger the 
axillary nerve and posterior circumflex humeral artery. Complete loss 
of the axillary nerve results in sensory loss over a small area of skin 
covering the lateral surface of the deltoid (and loss of function of the 
deltoid and the teres minor muscles).

• Fracture to the shaft of the humerus can endanger the radial nerve. A 
lesion to the radial nerve in the spiral groove results in sensory loss 
from skin over the dorsolateral aspect of the hand and also in 
wristdrop and loss of the ability to supinate when the elbow is 
extended. Depending on the exact site of the lesion, triceps function 
can be spared.
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Identify the indicated veins.
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AXILLA:VESSELS

IN THE CLINIC:

• The cephalic vein can be used to access the venous system. The 
vessel is located in the plane between the deltoid muscle and the 
pectoralis major muscle and passes deep through the clavipectoral 
triangle to join with the axillary vein.

1. Subclavianvein
2. Axillaryvein
3. Cephalicvein
4. Pairedbrachialveins

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 736.
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Identify the indicated arteries.
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AXILLA:ARTERIES

1. Subclavianartery
2. Superiorthoracicartery
3. Lateralthoracicartery
4. Brachialartery
5. Subscapularartery
6. Posteriorcircumflexhumeralartery
7. Anteriorcircumflexhumeralartery
8. Thoraco-acromialartery
9. Axillaryartery

IN THE CLINIC:

• Branches from the subclavian, axillary, and brachial artery form an 
anastomotic network of vessels around the scapula and upper end of 
the humerus. These connections can serve to maintain blood flow to 
the upper limb when the axillary artery is interrupted between the 
origin of the branches that contribute to the anastomoses.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 734.
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Identify the indicated nerves and associated structures.
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AXILLA:NERVES

1. Medialcord
2. Lateralcord
3. Lateralpectoralnerve
4. Axillaryartery
5. Musculocutaneousnerve
6. Medialpectoralnerve
7. Medialcutaneousnerveof arm
8. Mediannerve
9. Pectoralisminormuscle

10. Medialcutaneousnerveof forearm
11. Ulnarnerve
12. Lateralcutaneousnerveof forearm

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 743.



AXILLA:BRACHIALPLEXUS 210 

C5

C6

C7

C8

T1

8

19

6

17

7

18

2

20
21

22

1

5

12

16

10

23

3 4

9

11

13
14

15

Identify the indicated parts of  the brachial plexus.
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AXILLA:BRACHIALPLEXUS

1. Musculocutaneousnerve
2. Lateralpectoralnerve
3. Suprascapularnerve
4. Dorsalscapularnerve
5. Mediannerve
6. Lateralcord
7. Anteriordivisionof superiortrunk
8. Superiortrunk
9. Contributiontophrenicnerve

10. Axillarynerve
11. Nervetosubclavius
12. Radialnerve
13. Superiorsubscapularnerve
14. Thoracodorsalnerve
15. Inferiorsubscapularnerve
16. Ulnarnerve
17. Medialcord
18. Anteriordivisionof inferiortrunk
19. Inferiortrunk
20. Medialpectoralnerve
21. Medialcutaneousnerveof arm
22. Medialcutaneousnerveof forearm
23. Longthoracicnerve

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 740.
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Identify the indicated lymph nodes and vessels.
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AXILLA:LYMPHATICS

1. Rightsubclavianvein
2. Apicalnodes
3. Pectoralnodes
4. Subscapularnodes
5. Humeralnodes
6. Centralnodes
7. Infraclavicularnodes

IN THE CLINIC:

• Lymph from the upper limb drains into axillary lymph nodes. 
Therefore, infections and some other pathologies in the upper limb 
can be detected by assessing changes in the size and texture of 
nodes in the axilla. Importantly, axillary nodes receive lymph from 
the lateral and superior parts of the breast. As a consequence, 
changes in axillary nodes may indicate a pathologic process in the 
breast.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 748.



HUMERUS:POSTERIORVIEW 212 

Is this humerus from the right or left side of  the body? 
Identify the indicated features.
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HUMERUS:POSTERIORVIEW

1. Greatertubercle
2. Trochlea
3. Radialgroove

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 751.

It is from the right side of  the body.

IN THE CLINIC:

• The radial nerve lies in the radial groove on the posterior surface of 
the humerus. In this position, the nerve can be damaged when the 
shaft of the humerus is fractured.
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Identify the indicated features.
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DISTALHUMERUS

1. Coronoidfossa
2. Medialepicondyle
3. Trochlea
4. Capitulum
5. Lateralepicondyle
6. Radialfossa
7. Olecranonfossa

IN THE CLINIC:

• The lateral and medial epicondyles are palpable landmarks at the 
elbow. The ulnar nerve passes posterior to the medial epicondyle and 
can be “rolled” against the bone at this site. Impact of the nerve 
against the medial epicondyle leads to a “pins and needles” 
sensation on the medial side of the hand; hence the term funny bone 
often is applied to the medial epicondyle.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 751.
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Are these bones from the right or left side of  the body? 
Identify the bones. Identify the indicated features.



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

PROXIMALENDOFRADIUSANDULNA

These bones are from the right side of  the body. The 
first (upper) bone is the radius, and the second (lower) 

two are views of  the ulna.

1. Radialtuberosity
2. Obliquelineof radius
3. Neckof radius
4. Headof radius
5. Tuberosityof ulna
6. Supinatorcrest
7. Olecranon
8. Trochlearnotch
9. Coronoidprocess

10. Radialnotch

IN THE CLINIC:

• The neck of the radius is a weak point and is often fractured.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 753.
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Identify the indicated arteries, muscles, and  
associated structures.
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ARMANTERIORCOMPARTMENT:
BICEPS

1. Subclavianartery
2. Axillaryartery
3. Coracobrachialismuscle
4. Teresmajormuscle
5. Profundabrachiiartery
6. Brachialartery
7. Bicipitalaponeurosis
8. Radialartery
9. Ulnarartery

IN THE CLINIC:

• A “tap” on the tendon of the biceps brachii muscle at the elbow tests 
predominantly spinal cord segment C6.

• The biceps tendon is a palpable landmark at the elbow. Immediately 
medial to the inferior aspect of the muscle and to the tendon is the 
brachial artery. A stethoscope is placed over the brachial artery in the 
cubital fossa when taking a blood pressure reading.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 757.
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Identify the indicated muscles and related features.
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ARMANTERIORCOMPARTMENT:
MUSCLES

1. Coracobrachialismuscle
2. Brachialismuscle
3. Tuberosityof ulna
4. Radialtuberosity

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 760.
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Identify the muscles that attach to the areas indicated. 
What is the major function and innervation of   

each muscle?
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Identify the indicated arteries.
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ARMANTERIORCOMPARTMENT:
ARTERIES

1. Axillaryartery
2. Brachialartery
3. Ulnarartery
4. Radialartery
5. Commoninterosseousartery
6. Humeralnutrientartery
7. Profundabrachiiartery

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 758.
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Identify the indicated veins.
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ARMANTERIORCOMPARTMENT:
VEINS

1. Subclavianvein
2. Axillaryvein
3. Basilicvein
4. Mediancubitalvein
5. Pairedbrachialveins
6. Cephalicvein

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 759.

IN THE CLINIC:

• The median cubital vein is often used for taking blood samples.
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Identify the indicated nerves.
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ARMANTERIORCOMPARTMENT:
NERVES

IN THE CLINIC:

• All muscles in the anterior compartment of the arm are supplied by 
the musculocutaneous nerve. The nerve ends as the lateral cutaneous 
nerve of the forearm.

• The musculocutaneous nerve originates from the lateral cord of the 
brachial plexus and contains nerve fibers from spinal cord segments 
C5, C6, and C7.

1. Musculocutaneousnerve
2. Mediannerve
3. Ulnarnerve

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 760.



ARMPOSTERIORCOMPARTMENT:
MUSCLES 221 

Identify the indicated muscles and features.
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ARMPOSTERIORCOMPARTMENT:
MUSCLES

IN THE CLINIC:

• A “tap” on the tendon of the triceps brachii muscle tests mainly 
spinal cord segment C7.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 755.

1. Radialgroove
2. Lateralheadof tricepsbrachiimuscle
3. Olecranon
4. Medialheadof tricepsbrachiimuscle
5. Longheadof tricepsbrachiimuscle



ARMPOSTERIORCOMPARTMENT:
MUSCLEATTACHMENTS 222 

Identify the muscles that attach to the areas indicated. 
What is the major function and innervation of   

each muscle?
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NERVESANDVESSELS 223 

Identify the indicated nerves and arteries.
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ARMPOSTERIORCOMPARTMENT:
NERVESANDVESSELS

1. Profundabrachiiartery
2. Radialnerve
3. Inferiorlateralcutaneousnerveof arm
4. Posteriorcutaneousnerveof forearm

IN THE CLINIC:

• The radial nerve and profunda brachii artery lie in the radial groove 
on the posterior surface of the humerus. Fractures to the shaft of the 
humerus can damage the radial nerve and the associated artery. A 
lesion to the radial nerve in the radial groove leads to wristdrop and 
loss of sensation on the dorsolateral surface of the hand.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 762



ELBOWJOINT 224 

Identify the indicated ligaments.
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ELBOWJOINT

IN THE CLINIC:

• In children, a sharp “pull” on the forearm can dislocate the head of 
the radius from the annular ligament.

• The neck of the radius is a common site of fracture. Damage to the 
associated joint capsule and repair of the fracture can lead to a 
“tightening” of the capsule and a reduced range of movement of the 
elbow joint after recovery.

1. Ulnarcollateralligament
2. Annularligament
3. Radialcollateralligament

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 765
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Identify the indicated structures.
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CUBITALFOSSA

1. Ulnarnerve
2. Brachialartery
3. Mediannerve
4. Pronatorteresmuscle
5. Brachioradialismuscle
6. Superficialbranchof radialnerve
7. Deepbranchof radialnerve
8. Tendonof bicepsbrachiimuscle
9. Radialnerve

10. Basilicvein
11. Mediancubitalvein
12. Cephalicvein

IN THE CLINIC:

• The pulse of the brachial artery can be felt immediately medial to the 
tendon of biceps brachii muscle in the cubital fossa. This also is 
where a stethoscope is placed when taking a blood pressure 
measurement.

• Blood is often extracted from the median cubital vein. The vein is 
separated from the brachial artery and median nerve by the bicipital 
aponeurosis.

• The ulnar nerve is accessible to trauma as it passes posterior to the 
medial epicondyle.

• The radial nerve is covered by the medial edge of the brachioradialis 
muscle that forms the lateral boundary of the cubital fossa.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 769.
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Is this radius from the right or left side of  the body? 
Identify the indicated features.
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RADIUS

1. Radialhead
2. Radialneck
3. Radialtuberosity
4. Obliqueline
5. Ulnarnotch
6. Dorsaltubercle
7. Facetforarticulationwithlunatebone
8. Facetforarticulationwithscaphoidbone
9. Radialstyloidprocess

10. Rougheningforattachmentof pronatorteres

This bone is from the right side of  the body.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 772.



ULNA 227 

Is this ulna from the right or the left side of  the body? 
Identify the indicated features.

3

2

5

6 1

34



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

ULNA

1. Olecranon
2. Tuberosityof ulna
3. Ulnarstyloidprocess
4. Attachmentof articulardisc
5. Coronoidprocess
6. Trochlearnotch

This bone is from the right side of  the body.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 773.
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Identify the indicated structures.
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RADIOGRAPHS:ELBOWJOINT

1. Humerus
2. Medialepicondyle
3. Trochlea
4. Ulna
5. Radius
6. Headof radius
7. Capitulum
8. Lateralepicondyle
9. Radialtuberosity

10. Captulum
11. Humerus
12. Olecranon
13. Trochlearnotch
14. Coronoidprocess

Figure from Gray’s	Basic	Anatomy, p. 379.
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Identify the indicated structures.
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RADIOGRAPH:FOREARM

1. Humerus
2. Radius
3. Ulna

Figure from Gray’s	Basic	Anatomy, p. 382.
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Identify the indicated bones.
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WRISTANDBONESOFHAND

1. Phalanges
2. Metacarpals
3. Trapezium
4. Scaphoid
5. Lunate
6. Triquetrum
7. Pisiform
8. Hamate
9. Capitate

10. Trapezoid

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 794.

IN THE CLINIC:

• The most common carpal injury is a fracture across the waist of the 
scaphoid bone. In some individuals, this results in necrosis of the 
proximal part of the bone because blood supply to this region is via a 
branch from the radial artery that enters through the distal part of 
the bone.



RADIOGRAPH:WRIST 231 

Identify the indicated structures.
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RADIOGRAPH:WRIST

1. Pisiform
2. Hamate
3. Capitate
4. Trapezoid
5. Trapezium
6. Scaphoid
7. Radius
8. Lunate
9. Triquetrum

10. Ulna

Figure from Gray’s	Basic	Anatomy, p. 398.
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Identify the indicated structures.
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RADIOGRAPHS:HANDANDWRISTJOINT

1. Phalanges
2. Metacarpals
3. Carpalbones
4. Ulna
5. Radius
6. Triquetrum
7. Lunate
8. Scaphoid
9. Radius

10. Articulardisc
11. Ulna

Figure from Gray’s	Basic	Anatomy, p. 396.
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Identify the indicated muscles.
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FOREARMANTERIORCOMPARTMENT:
MUSCLES,FIRSTLAYER

1. Palmarislongusmuscle
2. Flexorcarpiulnarismuscle
3. Flexorcarpiradialismuscle
4. Pronatorteresmuscle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 778.

IN THE CLINIC:

• The palmaris longus muscle is absent in about 15% of the population.

• The flexor carpi ulnaris muscle is innervated by the ulnar nerve. The 
three other muscles of the superficial layer of flexor muscles are 
innervated by the median nerve.



FOREARMANTERIORCOMPARTMENT:
MUSCLEATTACHMENTS,SUPERFICIALLAYER 234 

Identify the muscles that attach to the areas indicated. 
What is the major function and innervation of   

each muscle?
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FOREARMANTERIORCOMPARTMENT:
MUSCLEATTACHMENTS,SUPERFICIALLAYER
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Identify the indicated muscle.

1
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FOREARMANTERIORCOMPARTMENT:
MUSCLES,SECONDLAYER

1. Flexordigitorumsuperficialismuscle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p.780.
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Identify the indicated muscles.
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FOREARMANTERIORCOMPARTMENT:
MUSCLES,THIRDLAYER

1. Flexordigitorumprofundusmuscle
2. Pronatorquadratusmuscle
3. Flexorpollicislongusmuscle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 780.

IN THE CLINIC:

• Loss of function of the flexor digitorum profundus muscle results in 
loss of the ability to flex the distal interphalangeal joints of digits two 
to five.
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Identify the muscles that attach to the areas indicated. 
What is the major function and innervation of   

each muscle?
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Identify the indicated structures.
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FOREARMANTERIORCOMPARTMENT:
ARTERIES

1. Ulnarnerve
2. Humeralheadof pronatorteresmuscle
3. Flexorcarpiulnarismuscle(cut)
4. Ulnarartery
5. Commoninterosseousarterymuscle
6. Flexordigitorumsuperficialismuscle(cut)
7. Anteriorinterosseousartery
8. Flexordigitorumprofundusmuscle
9. Interosseousmembrane

10. Pronatorquadratusmuscle
11. Flexorcarpiulnaristendon(cut)
12. Deeppalmararch
13. Superficialpalmararch
14. Superficialpalmarbranchof radialartery
15. Flexorcarpiradialistendon(cut)
16. Flexorpollicislongusmuscle
17. Brachioradialistendon(cut)
18. Perforatingbranchesof anteriorinterosseousartery
19. Pronatorteresmuscle(cut)
20. Posteriorinterosseousartery
21. Superficialbranchof radialnerve
22. Radialartery
23. Supinatormuscle
24. Brachialartery

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 782.

IN THE CLINIC:

• The pulse of the radial artery in the distal forearm can be felt 
immediately lateral to the tendon of the flexor carpi radialis.

• The pulse of the ulnar artery in the distal forearm is more difficult to 
palpate because it is under the lateral lip of the flexor carpi ulnaris 
muscle.
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Identify the indicated nerves.
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FOREARMANTERIORCOMPARTMENT:
NERVES

1. Mediannerve
2. Ulnarnerve
3. Dorsalbranchof ulnarnerve
4. Palmarbranchof mediannerve
5. Superficialbranchof radialnerve
6. Deepbranchof radialnerve
7. Radialnerve

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 784.

IN THE CLINIC:

• All muscles in the anterior compartment of the forearm are 
innervated by the median nerve except for the flexor carpi ulnaris 
muscle and the medial half of the flexor digitorum profundus muscle.

• Carpal tunnel syndrome results from compression of the median 
nerve in the carpal tunnel. In this syndrome, the palmar branch is 
spared. If the function of the palmar branch is compromised, then the 
lesion to the median nerve is proximal to the wrist.
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Identify the indicated muscles.
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FOREARMPOSTERIORCOMPARTMENT:
MUSCLES,SUPERFICIALLAYER

1. Brachioradialismuscle
2. Extensorcarpiradialislongusmuscle
3. Extensorcarpiradialisbrevismuscle
4. Extensordigitorummuscle
5. Extensordigitiminimimuscle
6. Extensorcarpiulnarismuscle
7. Anconeusmuscle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p.7866.
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Identify the muscles that attach to the areas indicated. 
What is the major function and innervation of   

each muscle?
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Identify the indicated muscles.
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FOREARMPOSTERIORCOMPARTMENT:
OUTCROPPINGMUSCLES

1. Supinatormuscle
2. Abductorpollicislongusmuscle
3. Extensorpollicislongusmuscle
4. Extensorpollicisbrevismuscle
5. Extensorindicismuscle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 789.

IN THE CLINIC:

• The tendons of the abductor pollicis longus, extensor pollicis brevis, 
and extensor pollicis longus demarcate the anatomical snuffbox.
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Identify the muscles that attach to the areas indicated. 
What is the major function and innervation of   

each muscle?
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FOREARMPOSTERIORCOMPARTMENT:
NERVESANDARTERIES 244 

Identify the indicated nerves and arteries.
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FOREARMPOSTERIORCOMPARTMENT:
NERVESANDARTERIES

1. Posteriorinterosseousnerve
2. Anteriorinterosseousartery
3. Posteriorinterosseousartery
4. Deepbranchof radialnerve
5. Radialnerve

IN THE CLINIC:

• A lesion to the radial nerve in the radial groove of the humerus 
results in wristdrop.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 791.



HAND:CROSSSECTIONTHROUGHWRIST 245 

Identify the indicated tendons, vessels, nerves,  
and carpal bones.
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HAND:CROSSSECTIONTHROUGHWRIST

IN THE CLINIC:

• Nine tendons and the median nerve pass through the carpal tunnel. 
Compression of the median nerve in the carpal tunnel leads to carpal 
tunnel syndrome.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 799.

1. Palmarislongus
2. Mediannerve
3. Flexorcarpiradialis
4. Flexorpollicislongus
5. Abductorpollicislongus
6. Extensorpollicisbrevis
7. Extensorpollicislongus
8. Extensorcarpiradialislongus
9. Extensorcarpiradialisbrevis

10. Extensorindicis
11. Extensordigitorum
12. Extensordigitiminimi
13. Extensorcarpiulnaris
14. Flexordigitorumprofundus
15. Flexordigitorumsuperficialis
16. Ulnarnerve
17. Ulnarartery
18. Trapezium
19. Trapezoid
20. Capitate
21. Hamate
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Identify the indicated structures.
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HAND:SUPERFICIALPALM

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 800.

1. Palmaraponeurosis
2. Palmarislongustendon
3. Palmarisbrevismuscle
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Identify the indicated muscles and nerves.
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HAND:THENARAND
HYPOTHENARMUSCLES

1. Flexorpollicisbrevismuscle
2. Threethenarmuscles
3. Adductorpollicisandfirstpalmarinterosseousmusclesinsertinto

medialsideof extensorhood
4. Extensorhood
5. Flexorpollicisbrevisandabductorpollicisbrevismusclesinsertinto

lateralsideof extensorhood
6. Opponenspollicismuscle
7. Recurrentbranchof mediannerve
8. Abductorpollicisbrevismuscle
9. Mediannerve

10. Flexorretinaculum
11. Flexorcarpiulnarismuscle
12. Deepbranchof ulnarnerve
13. Abductordigitiminimimuscle
14. Opponensdigitiminimimuscle
15. Threehypothenarmuscles
16. Flexordigitiminimibrevismuscle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 806.

IN THE CLINIC:

• The three thenar muscles are innervated by the recurrent branch of 
the median nerve. In carpal tunnel syndrome, the thenar eminence 
becomes reduced in size and function of the muscles is compromised.

• The recurrent branch of the median nerve can be severed in knife 
wounds in which the blade cuts across the base of the thenar 
eminence.



PALMOFHAND:MUSCLEATTACHMENTS,
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4

4

1

a

b
c

d

e

f
g

h

3 2 1

65

Identify the muscles that attach to the areas indicated. 
What is the major function and innervation of   

each muscle?
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PALMOFHAND:MUSCLEATTACHMENTS,
THENARANDHYPOTHENARMUSCLES
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Identify the indicated muscles and tendons.
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LUMBRICALS

IN THE CLINIC:

• The lumbrical muscles flex the metacarpophalangeal joints and 
extend the interphalangeal joints. Loss of function of the lumbrical 
muscles contributes to “clawing” of the hand.

1. Tendonsof flexordigitorumprofundusmuscle
2. Lumbricalmuscles

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 807.
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Identify the indicated muscle and arteries.
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ADDUCTORMUSCLES

1. Adductorpollicismuscle
2. Radialartery
3. Deeppalmararch

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 811.
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Identify the indicated muscles.
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INTEROSSEOUSMUSCLES

1. Dorsalinterossei
2. Palmarinterossei

IN THE CLINIC:

• The dorsal interossei abduct the second to fourth digits, and the 
palmar interossei adduct the second, fourth, and fifth digits relative 
to the third digit. All are innervated by the deep branch of the ulnar 
nerve. The ability to adduct the digits against resistance is used as a 
test motor function of the deep branch of the ulnar nerve.

• The palmar interosseous muscle associated with the thumb is 
rudimentary. When present it is often considered part of either 
adductor pollicis or flexor pollicis brevis.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 804.
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Identify the muscles that attach to the areas indicated. 
What is the major function and innervation of   

each muscle?
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Identify the indicated arteries.
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SUPERFICIALPALMARARCH

IN THE CLINIC:

• The ulnar artery is the predominant supply of the medial three and 
one-half digits via the superficial palmar arch. The radial artery 
supplies mainly the thumb and lateral half of the index finger.

• Allen’s test is used to assess adequate anastomoses between the 
radial and ulnar arteries.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 812.

1. Commonpalmardigitalarteries
2. Palmarbranchof radialartery
3. Radialartery
4. Ulnarartery
5. Superficialpalmararch
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Identify the indicated arteries and associated features.
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DEEPPALMARARCH

1. Regionsuppliedmainlybyradialartery
2. Radialisindicisartery
3. Princepspollicisartery
4. Adductorpollicismuscle
5. Deeppalmararch
6. Radialartery
7. Ulnarnerve
8. Ulnarartery
9. Deepbranchof ulnarartery

10. Perforatingartery
11. Palmarmetacarpalarteries

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 813.

IN THE CLINIC:

• Interruption of the radial artery could lead to loss of blood supply to 
the thumb and lateral half of the index finger if anastomoses with the 
ulnar artery are not sufficient to maintain supply.
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Identify the indicated nerves and muscles.
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MEDIANNERVE

1. Lateraltwolumbricalmuscles
2. Flexorpollicisbrevismuscle
3. Abductorpollicisbrevismuscle
4. Recurrentbranch(of mediannerve)
5. Mediannerve
6. Palmarbranch(of mediannerve)
7. Commonpalmerdigitalnerves

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 817.

IN THE CLINIC:

• In the hand, the median nerve supplies motor innervation to the 
three thenar muscles and the two lateral lumbricals. It also carries 
general sensory information from the palmar aspect of the lateral 
three and one-half digits.

• In carpal tunnel syndrome, general sensory innervation from the 
central area of the palm and wrist is spared because the nerve 
(palmar branch of the median nerve) that innervates this region 
originates from the median nerve in the distal forearm and travels 
into the hand superficial to the carpal tunnel.
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Identify the indicated nerves.
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ULNARNERVE

1. Ulnarnerve
2. Deepbranchof theulnarnerve
3. Superficialbranchof theulnarnerve

IN THE CLINIC:

• All intrinsic muscles of the hand are innervated by the ulnar nerve, 
except for the three thenar muscles and two lateral lumbricals, which 
are innervated by the median nerve. The deep branch of the ulnar 
nerve supplies most of the muscles except for the palmaris brevis 
muscle, which is supplied by the superficial branch. The ulnar nerve 
(via the superficial branch) carries cutaneous innervation from the 
palmar aspect of the medial one and one-half digits.

• Loss of function of the ulnar nerve leads to “clawing” of the hand, 
particularly of the medial digits.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 815.
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Identify the indicated region and nerve.
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RADIALNERVE

IN THE CLINIC:

• A lesion of the superficial branch of the radial nerve results in loss of 
cutaneous innervation over the lateral side of the dorsal surface of 
the hand and over the thenar eminence. The radial nerve does not 
supply any of the intrinsic muscles in the hand.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 818.

1. Anatomicalsnuffbox
2. Superficialbranch(of radialnerve)
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Identify the indicated veins.
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DORSALVENOUSARCH

IN THE CLINIC:

• Superficial veins on the dorsal aspect of the hand are often visible 
and can be accessed for numerous procedures.

1. Dorsalvenousnetwork
2. Basilicvein
3. Cephalicvein

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 814.



SECTION 8: HEAD AND NECK

259.	 Skull:	Anterior	View
260.	 Multidetector	CT:	Anterior	View	of 	Skull
261.	 Skull:	Lateral	View
262.	 Multidetector	CT:	Lateral	View	of 	Skull
263.	 Skull:	Posterior	View
264.	 Skull:	Superior	View
265.	 Skull:	Inferior	View
266.	 Skull:	Anterior	Cranial	Fossa
267.	 Skull:	Middle	Cranial	Fossa
268.	 Skull:	Posterior	Cranial	Fossa
269.	 Meninges
270.	 Dural	Septa
271.	 Meningeal	Arteries
272.	 Blood	Supply	to	Brain
273.	 Magnetic	Resonance	Angiogram:	Carotid	and	Vertebral	Arteries
274.	 Circle	of 	Willis
275.	 Dural	Venous	Sinuses
276.	 Cavernous	Sinus
277.	 Cranial	Nerves:	Floor	of 	Cranial	Cavity
278.	 Facial	Muscles
279.	 Lateral	Face
280.	 Sensory	Nerves	of 	the	Head
281.	 Vessels	of 	the	Lateral	Face
282.	 Scalp
283.	 Orbit:	Bones
284.	 Lacrimal	Apparatus
285.	 Orbit:	Extra-ocular	Muscles
286.	 MRI:	Muscles	of 	the	Eyeball
287.	 Superior	Orbital	Fissure	and	Optic	Canal
288.	 Orbit:	Superficial	Nerves
289.	 Orbit:	Deep	Nerves
290.	 Eyeball
291.	 Visceral	Efferent	(Motor)	Innervation:	Lacrimal	Gland
292.	 Visceral	Efferent	(Motor)	Innervation:	Eyeball	(Iris	and	Ciliary	Body)
293.	 Visceral	Efferent	(Motor)	Pathways	through	Pterygopalatine	Fossa
294.	 External	Ear
295.	 External,	Middle,	and	Internal	Ear
296.	 Tympanic	Membrane
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297.	 Middle	Ear:	Schematic	View
298.	 Internal	Ear
299.	 Infratemporal	Region:	Muscles	of 	Mastication
300.	 Infratemporal	Region:	Muscles
301.	 Infratemporal	Region:	Arteries
302.	 Infratemporal	Region:	Nerves,	Part	1
303.	 Infratemporal	Region:	Nerves,	Part	2
304.	 Parasympathetic	Innervation	of 	Salivary	Glands
305.	 Pterygopalatine	Fossa:	Gateways
306.	 Pterygopalatine	Fossa:	Nerves
307.	 Pharynx:	Posterior	View	of 	Muscles
308.	 Pharynx:	Lateral	View	of 	Muscles
309.	 Pharynx:	Midsagittal	Section
310.	 Pharynx:	Posterior	View,	Opened
311.	 Larynx:	Overview
312.	 Larynx:	Cartilage	and	Ligaments
313.	 Larynx:	Superior	View	of 	Vocal	Ligaments
314.	 Larynx:	Posterior	View
315.	 Larynx:	Laryngoscopic	Images
316.	 Larynx:	Intrinsic	Muscles
317.	 Larynx:	Nerves
318.	 Nasal	Cavity:	Paranasal	Sinuses
319.	 Radiographs:	Nasal	Cavities	and	Paranasal	Sinuses
320.	 CT:	Nasal	Cavities	and	Paranasal	Sinuses
321.	 Nasal	Cavity:	Nasal	Septum
322.	 Nasal	Cavity:	Lateral	Wall,	Bones
323.	 Nasal	Cavity:	Lateral	Wall,	Mucosa,	and	Openings
324.	 Nasal	Cavity:	Arteries
325.	 Nasal	Cavity:	Nerves
326.	 Oral	Cavity:	Overview
327.	 Oral	Cavity:	Floor
328.	 Oral	Cavity:	Tongue
329.	 Oral	Cavity:	Sublingual	Glands
330.	 Oral	Cavity:	Glands
331.	 Oral	Cavity:	Salivary	Gland	Nerves
332.	 Oral	Cavity:	Soft	Palate	(Overview)
333.	 Oral	Cavity:	Palate,	Arteries,	and	Nerves



334.	 Oral	Cavity:	Teeth
335.	 Neck:	Triangles
336.	 Neck:	Fascia
337.	 Neck:	Superficial	Veins
338.	 Neck:	Anterior	Triangle,	Infrahyoid	Muscles
339.	 Neck:	Anterior	Triangle,	Carotid	System
340.	 Neck:	Anterior	Triangle,	Glossopharyngeal	Nerve
341.	 Neck:	Anterior	Triangle,	Vagus	Nerve
342.	 Neck:	Anterior	Triangle,	Hypoglossal	Nerve,	and	Ansa	Cervicalis
343.	 Neck:	Anterior	Triangle,	Anterior	View	Thyroid
344.	 Neck:	Anterior	Triangle,	Posterior	View	Thyroid
345.	 Neck:	Posterior	Triangle,	Muscles
346.	 Neck:	Posterior	Triangle,	Nerves
347.	 Base	of 	Neck
348.	 Base	of 	Neck:	Arteries
349.	 Base	of 	Neck:	Lymphatics
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SKULL:ANTERIORVIEW 259 

Identify the indicated features and bones in this 
anterior view of  the skull.
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SKULL:ANTERIORVIEW

1. Superciliaryarch
2. Supra-orbitalnotch(foramen)
3. Zygomaticprocess(of frontalbone)
4. Nasalbone
5. Frontalprocess(of maxilla)
6. Zygomaticbone
7. Infra-orbitalforamen
8. Nasalcrest
9. Anteriornasalspine

10. Alveolarprocess(of maxilla)
11. Obliqueline(of mandible)
12. Alveolarpart(of mandible)
13. Mandible
14. Mentalforamen
15. Mentaltubercle
16. Mentalprotuberance
17. Bodyof mandible
18. Angleof mandible
19. Maxilla
20. Ramusof mandible
21. Zygomaticprocess(of maxilla)
22. Inferiornasalconcha
23. Piriformaperture
24. Nasion
25. Glabella
26. Frontalbone

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 855.



MULTIDETECTORCT:
ANTERIORVIEWOFSKULL 260 

Identify the indicated structures.
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MULTIDETECTORCT:
ANTERIORVIEWOFSKULL

Figure from Gray’s	Basic	Anatomy, p. 417.

1. Coronalsuture
2. Supra-orbitalnotch(foramen)
3. Superiororbitalfissure
4. Infra-orbitalforamen
5. Angleof mandible
6. Mentalforamen
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Identify the indicated features and bones in this lateral 
view of  the skull.
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SKULL:LATERALVIEW

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 857.

1. Squamouspart(of temporal
bone)

2. Parietalbone
3. Parietomastoidsuture
4. Lambdoidsuture
5. Asterion
6. Occipitalbone
7. Occipitomastoidsuture
8. Mastoidpartof temporal

bone
9. Mastoidprocess

10. Tympanicpart(of temporal
bone)

11. Styloidprocess
12. Condylarprocess(of 

mandible)
13. Angle(of mandible)
14. Ramusof mandible
15. Zygomaticprocess(of 

temporalbone)
16. Coronoidprocess(of 

mandible)

17. Temporalprocess(of 
zygomaticbone)

18. Bodyof mandible
19. Mentalforamen
20. Alveolarpart(of mandible)
21. Maxilla
22. Zygomaticbone
23. Zygomaticofacialforamen
24. Nasalbone
25. Lacrimalbone
26. Zygomaticotemporalforamen

(ondeepsurfaceof zygomatic
bone)

27. Greaterwing(of sphenoid
bone)

28. Frontalbone
29. Pterion
30. Coronalsuture
31. Sphenoparietalsuture
32. Sphenosquamoussuture
33. Squamoussuture
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Identify the indicated structures.
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MULTIDETECTORCT:
LATERALVIEWOFSKULL

1. Coronalsuture
2. Squamoussuture
3. Lamboidsuture
4. Zygomaticarch
5. Externalacousticmeatus
6. Mastoidprocess
7. Angleof mandible
8. Mentalforamen

Figure from Gray’s	Basic	Anatomy, p. 419.
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Identify the indicated features and bones in this 
posterior view of  the skull.
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SKULL:POSTERIORVIEW

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 859.

1. Sagittalsuture
2. Parietalbone
3. Squamouspart(of occipitalbone)
4. Occipitomastoidsuture
5. Superiornuchalline
6. Inion
7. Externaloccipitalcrest
8. Inferiornuchalline
9. Mastoidprocess

10. Mastoidnotch
11. Externaloccipitalprotuberance
12. Lambdoidsuture
13. Suturalbone



SKULL:SUPERIORVIEW 264 

Identify the indicated features and bones in this 
superior view of  the skull.
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SKULL:SUPERIORVIEW

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 860.

1. Frontalbone
2. Bregma
3. Sagittalsuture
4. Lambda
5. Occipitalbone
6. Lambdoidsuture
7. Parietalbone
8. Coronalsuture
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Identify the indicated structures in this inferior view 
of  the skull.
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SKULL:INFERIORVIEW

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 861.

1. Incisivefossa
2. Hardpalate(palatineprocess

of maxilla)
3. Hardpalate(horizontalplate

of palatinebone)
4. Greaterpalatineforamen
5. Lesserpalatineforamen
6. Bodyof sphenoid
7. Medialplateof pterygoid

process
8. Lateralplateof pterygoid

process
9. Scaphoidfossa

10. Foramenlacerum
11. Foramenovale
12. Foramenspinosum
13. Carotidcanal
14. Stylomastoidforamen
15. Basilarpartof occipitalbone
16. Pharyngealtubercle
17. Inferiornuchalline
18. Superiornuchalline
19. Externaloccipital

protuberance

20. Externaloccipitalcrest
21. Foramenmagnum
22. Occipitalcondyle
23. Hypoglossalcanal
24. Mastoidnotch
25. Mastoidprocess
26. Jugularforamen
27. Styloidprocess
28. Grooveforauditorytube
29. Mandibularfossa
30. Articulartubercle
31. Openingof pterygoidcanal
32. Vomer
33. Greaterwing(of sphenoid

bone)
34. Pterygoidfossa
35. Pyramidalprocessof palatine

bone
36. Pterygoidhamulus
37. Posteriornasalaperture

(choana)
38. Alveolararch
39. Posteriornasalspine
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Identify the indicated structures in the anterior  
cranial fossa.
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SKULL:ANTERIORCRANIALFOSSA

1. Frontalcrest
2. Foramencaecum
3. Foraminaof cribriformplate
4. Bodyof sphenoid
5. Anteriorclinoidprocess
6. Lesserwingof sphenoid
7. Cribriformplate
8. Orbitalpartof frontalbone
9. Cristagalli

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 865.

IN THE CLINIC:

• Treatment of primary brain injury is extremely limited. Axonal 
disruption and cellular death are generally irrecoverable. When the 
brain is injured, it tends to swell; however, it is encased in a fixed 
space (cranial cavity), and this swelling impairs cerebral function. 
Furthermore, it decreases venous return, necessitating a higher 
arterial pressure. This causes the brain to swell further, causing 
compression of the brain. Compression of the brain may result in 
extrusion of the brainstem (coning) through the foramen magnum.
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Identify the indicated structures in the middle  
cranial fossa.
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SKULL:MIDDLECRANIALFOSSA

1. Middleclinoidprocess
2. Opticcanal
3. Foramenrotundum
4. Superiororbitalfissure
5. Greaterwing(of sphenoid)
6. Grooveforinternalcarotidartery
7. Grooveformiddlemeningealartery
8. Foramenspinosum
9. Dorsumsellae

10. Foramenlacerum
11. Foramenovale
12. Trigeminalimpression
13. Grooveandhiatusforgreaterpetrosalnerve
14. Arcuateeminence
15. Tegmentympani
16. Grooveandhiatusforlesserpetrosalnerve
17. Posteriorclinoidprocess
18. Hypophysialfossa
19. Tuberculumsellae
20. Chiasmaticsulcus

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 867.

IN THE CLINIC:

• Determination of the site from which a tumor arises is important 
because misinterpretation of the location can have serious 
consequences for the patient. When assessing any tumor in the brain, 
it is important to determine whether it is within the brain or outside 
the brain. Tumors outside the brain include meningiomas, typically 
found around the falx cerebri, and acoustic neuromas, typically found 
around the cerebellopontine angle associated with the 
vestibulocochlear nerve (VIII).
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Identify the indicated structures in the posterior 
cranial fossa.
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SKULL:POSTERIORCRANIALFOSSA

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 869.

1. Clivus
2. Internalacousticmeatus
3. Jugularforamen
4. Hypoglossalcanal
5. Foramenmagnum
6. Internaloccipitalprotuberance
7. Internaloccipitalcrest
8. Groovefortransversesinus
9. Grooveforsigmoidalsinus

10. Grooveforinferiorpetrosalsinus

IN THE CLINIC:

• The Glasgow Coma Scale is used to assess the level of consciousness 
in head-injured patients. There is a total score of 15 points. A score  
of 15/15 indicates a patient is alert and fully oriented, whereas 3/15 
indicates a deep coma. The points score consists of the best motor 
response, 6 points best score; best verbal response, 5 points best 
score; and best eye movement response, 4 points best score.
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Identify the indicated structures.
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MENINGES

1. Subarachnoidspace
2. Duramater
3. Arachnoidmater
4. Piamater
5. Skull
6. Superiorsagittalsinus
7. Outerperiosteallayerof duramater
8. Innermeningeallayerof duramater
9. Duralpartition—falxcerebri

10. Foramenmagnum
11. Skull
12. Spinalextraduralspace
13. VertebraC1
14. Spinalduramater
15. Periosteum
16. PeriostealLayerof duramater
17. Meningeallayerof duramater

IN THE CLINIC:

• Extradural hemorrhage results from tearing of the branches of the 
middle meningeal artery and typically occurs in the region of the 
pterion. Arterial blood collects between the periosteal layer of the 
dura and the calvaria.

• Subdural hemorrhage develops between the dura and the arachnoid. 
It results from venous bleeding, usually from a torn cerebral vein 
where it enters the superior sagittal sinus.

• Subarachnoid hemorrhage usually results from a ruptured 
intracerebral aneurysm arising from the vessels supplying and 
associated with the arterial circle of Willis.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 873.
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Identify the indicated dural partitions and  
related features.
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DURALSEPTA

IN THE CLINIC:

• Meningitis is an uncommon infection involving the arachnoid mater 
and pia mater. Infection typically occurs via a bloodborne route, but it 
can be by direct spread, as might occur in trauma or from the nasal 
cavities through the cribriform plate. The patient may have mild 
headaches, fever, drowsiness, and nausea progressing to 
photophobia and neck pain with straight-leg raises.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 874.

1. Tentoriumcerebelli
2. Falxcerebri
3. Diaphragmasellae
4. Falxcerebelli
5. Tentorialnotch
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Identify the indicated structures related to the arterial 
supply of  the dura mater.
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MENINGEALARTERIES

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 875.

IN THE CLINIC:

• The pterion is an important clinical point on the lateral aspect of 
the skull. At the pterion the frontal, parietal, greater wing of the 
sphenoid, and temporal bones come together. Deep to this structure 
is the middle meningeal artery. An injury to this point of the skull is 
extremely serious because damage to this vessel may produce a 
significant extradural hematoma, which can be fatal.

1. Posteriormeningealartery(fromascendingpharyngealartery)
2. Meningealbranch(fromascendingpharyngealartery)
3. Meningealbranch(fromoccipitalartery)
4. Meningealbranches(fromvertebralartery)
5. Ascendingpharyngealartery
6. Occipitalartery
7. Externalcarotidartery
8. Maxillaryartery
9. Middlemeningealartery

10. Anteriormeningealarteries(fromethmoidalarteries)
11. Middlemeningealartery
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Identify the indicated arteries related to the blood 
supply to the brain.
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BLOODSUPPLYTOBRAIN

1. Anteriorcommunicating
2. Posteriorcommunicating
3. Basilar
4. Leftinternalcarotid
5. Leftvertebral
6. Leftsubclavian
7. Leftcommoncarotid
8. Aorticarch
9. Brachiocephalictrunk

10. Rightsubclavian
11. Rightvertebral
12. Rightcommoncarotid
13. Rightinternalcarotid
14. Posteriorcerebral
15. Ophthalmic
16. Middlecerebral
17. Anteriorcerebral

IN THE CLINIC:

• A stroke is the acute development of a neurologic deficit as a result 
of localized or diffuse cerebral hypoperfusion. The causes include 
cerebral thrombosis, cerebral hemorrhage, subarachnoid hemorrhage, 
and cerebral embolus. In many cases, small vessel cerebral vascular 
obstruction is caused by emboli from an atherosclerotic plaque within 
more proximal vessels in the neck and thorax. Transient ischemic 
attacks have exactly the same etiology and clinical findings as 
strokes, with the exception that recovery is total within 24 hours.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 881.



MAGNETICRESONANCEANGIOGRAM:
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Identify the indicated structures.
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MAGNETICRESONANCEANGIOGRAM:
CAROTIDANDVERTEBRALARTERIES

1. Leftinternalcarotid
2. Leftvertebral
3. Leftcommoncarotid
4. Rightcommoncarotid
5. Rightvertebral
6. Rightinternalcarotid
7. Basilar

Figure from Gray’s	Basic	Anatomy, p. 435.



CIRCLEOFWILLIS 274 

Identify the indicated arteries on this inferior view  
of  the brain.
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CIRCLEOFWILLIS

1. Anteriorcerebral
2. Anteriorcommunicating
3. Superiorcerebellar
4. Basilar
5. Anteriorinferiorcerebellar
6. Posteriorinferiorcerebellar
7. Vertebral
8. Posteriorcerebral
9. Posteriorcommunicating

10. Middlecerebral

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 882.

IN THE CLINIC:

• Cerebral aneurysms arise from the vessels in and around the cerebral 
arterial circle of Willis, typically the anterior communicating artery, 
posterior communicating artery, the branches of the middle cerebral 
artery, the distal end of the basilar artery, and the posterior inferior 
cerebellar artery. As the aneurysm ruptures, the patient complains of 
a sudden-onset “thunderclap” headache that produces neck stiffness 
and possibly vomiting.
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Identify the indicated veins and dural venous sinuses.
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DURALVENOUSSINUSES

IN THE CLINIC:

• Diploic veins, which run between the internal and external tables of 
compact bone in the roof of the cranial cavity, and emissary veins, 
which pass from outside the cranial cavity to inside, both empty into 
dural venous sinuses. The emissary veins are most important 
clinically because they can be a conduit for infections to enter the 
cranial cavity. The largest emissary veins are the superior ophthalmic 
veins that drain the orbit.

1. Sigmoidsinus
2. Superiorpetrosalsinus
3. Basilarsinus
4. Sphenoparietalsinus
5. Intercavernoussinus
6. Superiorophthalmicvein
7. Pterygoidplexusof veins
8. Cavernoussinus
9. Righttransversesinus

10. Greatcerebralvein
11. Confluenceof sinuses
12. Straightsinus
13. Superiorsagittalsinus
14. Inferiorsagittalsinus

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 887.
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Identify the indicated structures related to the 
cavernous sinus.
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CAVERNOUSSINUS

1. Pituitarygland
2. Internalcarotidartery
3. Abducentnerve(VI)
4. Duramater
5. Sphenoidalsinus
6. Cavernoussinus
7. Maxillarydivisionof trigeminalnerve(V2)
8. Ophthalmicdivisionof trigeminalnerve(V1)
9. Trochlearnerve(IV)

10. Oculomotornerve(III)
11. Diaphragmasellae

IN THE CLINIC:

• The cavernous sinuses receive blood not only from cerebral veins but 
also from ophthalmic veins and emissary veins (from the pterygoid 
plexus of veins). These connections provide pathways for infections 
to pass from extracranial sites into intracranial locations. In addition, 
because structures pass through the cavernous sinuses and are 
located in the walls of these sinuses, they are vulnerable to injury 
due to inflammation.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 888.
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Identify the indicated cranial nerves as they leave the 
cranial cavity.
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CRANIALNERVES:
FLOOROFCRANIALCAVITY

1. Olfactorynerve(I)
2. Ophthalmicnerve(V1)
3. Maxillarynerve(V2)
4. Mandibularnerve(V3)
5. Facialnerve(VII)
6. Vestibulocochlearnerve(VIII)
7. Glossopharyngealnerve(IX)
8. Vagusnerve(X)
9. Hypoglossalnerve(XII)

10. Accessorynerve(XI)
11. Trigeminalnerve(V)
12. Trochlearnerve(IV)
13. Abducentnerve(VI)
14. Oculomotornerve(III)
15. Opticnerve(II)

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 896.
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Identify the indicated facial muscles.
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FACIALMUSCLES

IN THE CLINIC:

All muscles of facial expressions are innervated by the facial nerve (VII). 
The complexity of the facial nerve (VII) is demonstrated by the different 
pathologic processes and sites at which these processes occur. 
Common sites of pathology that involve the facial nerve include the 
following:

• Central lesions: a primary brainstem lesion affecting sensory and 
motor functions of the nerve, including its special components.

• At and around the geniculate ganglion: accompanied by loss of motor 
function on the same side of the face, taste to the anterior two thirds 
of the tongue, lacrimation, and some salivation.

• At and around the stylomastoid foramen: loss of motor function on 
the same side of the face.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 904.

1. Frontalbellyof 
occipitofrontalis

2. Anteriorauricular
3. Superiorauricular
4. Occipitalbellyof 

occipitofrontalis
5. Posteriorauricular
6. Platysma
7. Buccinator
8. Risorius
9. Depressorangulioris

10. Mentalis
11. Depressorlabiiinferioris
12. Orbicularisoris
13. Zygomaticusmajor
14. Zygomaticusminor
15. Levatorlabiisuperioris
16. Nasalis
17. Levatorlabiisuperioris

alaequenasi
18. Procerus
19. Orbicularisoculi
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Identify the indicated structures in this lateral view  
of  the face.
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LATERALFACE

IN THE CLINIC:

• The most common tumors of the parotid gland are benign. Their 
importance is in relation to their anatomic position. The relationship 
of the tumor to the branches of the facial nerve (VII) must be defined 
because resection may damage the facial nerve (VII).

1. Transversefacialarteryandvein
2. Maxillaryarteryandvein
3. Superficialtemporalarteryandvein
4. Facialnerve(VII)
5. Posteriorauricularartery
6. Retromandibularvein
7. Parotidgland
8. Externalcarotidartery
9. Externaljugularvein

10. Cervicalbranchesof thefacialnerve(VII)
11. Marginalmandibularbranchesof thefacialnerve(VII)
12. Massetermuscle
13. Buccinatormuscle
14. Buccalbranchesof thefacialnerve(VII)
15. Parotidduct
16. Zygomaticbranchesof thefacialnerve(VII)
17. Temporalbranchesof thefacialnerve(VII)

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 911.
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Identify the indicated branches of  the trigeminal nerve 
or the nerve supply to the area indicated in this lateral 

view of  the face and neck.
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SENSORYNERVESOFTHEHEAD

IN THE CLINIC:

• Trigeminal neuralgia (tic douloureux) is a complex sensory disorder of 
the sensory portion of the trigeminal nerve (V). Typically the pain is 
in the region of the mandibular (V3) and maxillary (V2) nerves and is 
of sudden onset, is excruciating, and may be triggered by touching a 
sensitive region of skin.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 915.

1. Greateroccipital
2. Auriculotemporal
3. Thirdoccipital
4. Lesseroccipital
5. Lesseroccipitalandgreaterauricular
6. Greaterauricular
7. Transversecervical
8. Transversecervical
9. Mandibular[V3]

10. Buccal
11. Mental
12. Zygomaticofacial
13. Infra-orbital
14. Externalnasal
15. Maxillary[V2]
16. Infratrochlear
17. Supra-orbital
18. Supratrochlear
19. Zygomaticotemporal
20. Ophthalmic[V1]
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Identify the indicated arteries and veins in this lateral 
view of  the face.
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VESSELSOFTHELATERALFACE

1. Zygomaticotemporalarteryandvein
2. Zygomaticofacialarteryandvein
3. Transversefacialarteryandvein
4. Superficialtemporalarteryandvein
5. Posteriorauricularvein
6. Occipitalvein
7. Posteriorauricularartery
8. Occipitalartery
9. Externaljugularvein

10. Externalcarotidartery
11. Facialvein
12. Facialartery
13. Inferiorlabialarteryandvein
14. Superiorlabialarteryandvein
15. Lateralnasalarteryandvein
16. Angulararteryandvein
17. Supratrochleararteryandvein
18. Supra-orbitalarteryandvein

IN THE CLINIC:

• As it crosses the face, the facial vein has numerous connections with 
venous channels passing into deeper regions of the head. Near the 
medial corner of the orbit it communicates with ophthalmic veins. In 
the area of the cheek it communicates with veins passing into the 
infra-orbital foramen. It also communicates with veins passing into 
deeper regions of the face. Because of these possible connections, 
infection of the face, primarily above the mouth, should be handled 
with great care to prevent the spread of infections in an intracranial 
direction.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 917.
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Identify the indicated layers of  the scalp.
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SCALP

IN THE CLINIC:

• The first three layers of the scalp form a single unit. This unit is 
sometimes referred to as the scalp proper and is the tissue torn away 
during serious scalping injuries.

• When the scalp is cut, the dense connective tissue surrounding the 
vessels tends to hold the cut vessels open. This results in profuse 
bleeding.

• Because of the consistency of the loose connective tissue, infections 
tend to localize and spread through this layer.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 922.

1. Skin
2. Denseconnectivetissue
3. Aponeuroticlayer
4. Looseconnectivetissue
5. Pericranium
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Identify the indicated bones and openings of  the orbit.
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ORBIT:BONES

1. Frontalbone
2. Opticcanal
3. Ethmoidalforamina
4. Ethmoidbone
5. Lacrimalgroove
6. Lacrimalbone
7. Palatinebone
8. Maxilla
9. Inferiororbitalfissure

10. Zygomaticbone
11. Greaterwingof sphenoid
12. Superiororbitalfissure
13. Lesserwingof sphenoid

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 927.



LACRIMALAPPARATUS 284 

Identify the indicated parts of  the lacrimal apparatus 
and the related structures.

4

2

3

1

5

6



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

LACRIMALAPPARATUS

1. Lacrimalcanaliculi
2. Lacrimalsac
3. Nasolacrimalduct
4. Puncta
5. Lacrimalgland
6. Tendonof levatorpalpebraesuperiorismuscle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 932.
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Identify the indicated extra-ocular muscles.
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ORBIT:EXTRA-OCULARMUSCLES

1. Superioroblique
2. Medialrectus
3. Superiorrectus
4. Lateralrectus
5. Levatorpalpebraesuperioris
6. Inferiorrectus
7. Inferioroblique

IN THE CLINIC:

• To isolate the function of and test the superior and inferior rectus 
muscles, a patient is asked to track a physician’s finger laterally and 
then either upward (superior rectus) or downward (inferior rectus).

• To isolate the function of and test the medial and lateral rectus 
muscles, a patient is asked to track a physician’s finger medially and 
laterally, respectively, in the horizontal plane.

• To isolate the function of and test the superior oblique, a patient is 
asked to track a physician’s finger medially and then downward.

• To isolate the function of and test the inferior oblique, a patient is 
asked to track a physician’s finger medially and then upward.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 938.
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MRI:MUSCLESOFTHEEYEBALL

1. Superiorrectus
2. Superioroblique
3. Opticnerve
4. Lateralrectus
5. Medialrectus
6. Inferiorrectus

Figure from Gray’s	Basic	Anatomy, p. 473.
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Identify the indicated structures.
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SUPERIORORBITALFISSURE
ANDOPTICCANAL

1. Superiororbitalfissure
2. Lacrimalnerve
3. Frontalnerve
4. Trochlearnerve(IV)
5. Superiorrectus
6. Levatorpalpebraesuperioris
7. Opticnerve(II)
8. Superioroblique
9. Ophthalmicartery

10. Medialrectus
11. Superiordivisionof oculomotornerve(III)
12. Nasociliarynerve
13. Abducentnerve(VI)
14. Inferiordivisionof oculomotornerve(III)
15. Inferiorrectus
16. Inferiorophthalmicvein
17. Inferiororbitalfissure
18. Lateralrectus

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 939.
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Identify the indicated structures.
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ORBIT:SUPERFICIALNERVES

1. Superiorobliquemuscle
2. Supratrochlearnerve
3. Supra-orbitalnerve
4. Levatorpalpebraesuperiorismuscle
5. Superiorrectusmuscle
6. Lacrimalgland
7. Lateralrectusmuscle
8. Lacrimalnerve
9. Frontalnerve

10. Trochlearnerve(IV)
11. Ophthalmicnerve(V1)
12. Medialrectusmuscle

IN THE CLINIC:

• Loss of innervation of the orbicularis oculi by the facial nerve (VII) 
causes an inability to close the eyelids tightly, and the lower eyelid 
droops away, resulting in a spillage of tears.

• Loss of innervation of the levator palpebrae superioris by the 
oculomotor nerve (III) causes an inability to open the superior eyelid 
voluntarily, producing a complete ptosis.

• Loss of innervation of the superior tarsal muscle by sympathetic 
fibers causes a constant partial ptosis.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 945.
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ORBIT:DEEPNERVES

1. Posteriorethmoidalnerve
2. Anteriorethmoidalnerve
3. Infratrochlearnerve
4. Medialrectusmuscle
5. Longciliarynerves
6. Shortciliarynerves
7. Lacrimalgland
8. Lacrimalnerve(from[V1])
9. Lateralrectus

10. Ciliaryganglion
11. Abducentnerve(VI)
12. Inferiorbranchof theoculomotornerve(III)
13. Nasociliarynerve(from[V1])
14. Superiorbranchof theoculomotornerve[III]

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 945.
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Identify the indicated structures related to the eyeball.
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EYEBALL

1. Postremal(vitreous)chamber
2. Oraserrata
3. Posteriorchamber
4. Anteriorchamber
5. Cornea
6. Lens
7. Iris
8. Scleralvenoussinus
9. Ciliarybody

10. Anteriorciliaryartery
11. Retina
12. Choroid
13. Sclera
14. Foveacentralis
15. Opticdisc
16. Opticnerve[II]
17. Shortposteriorciliaryarteries
18. Longposteriorcliliaryartery

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 947.

IN THE CLINIC:

• Intraocular pressure will rise if the normal cycle of aqueous humor 
fluid production and absorption is disturbed so that the amount of 
fluid increases. This condition is called glaucoma and can lead to a 
variety of visual problems, including blindness, which results from 
compression of the retina and its blood supply.
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Identify the indicated structures.

Preganglionic parasympathetic

Postganglionic parasympathetic

Postganglionic sympathetic
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VISCERALEFFERENT(MOTOR)INNERVATION:
LACRIMALGLAND

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 511.

1. Supra-orbitalnerve
2. Lacrimalnerve
3. Communicatingbranch
4. Zygomaticotemporalnerve
5. Ophthalmicnerve(V1)
6. Maxillarynerve(V2)
7. Trigeminalnerve(V)
8. Mandibularnerve(V3)
9. Facialnerve(VII)

10. Zygomaticnerve
11. Pterygopalatineganglion
12. Nerveof pterygoidcanal
13. Deeppetrosalnerve
14. Greaterpetrosalnerve
15. Internalcarotidplexus(sympathetic)
16. Internalcarotidartery
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Preganglionic parasympathetic

Postganglionic parasympathetic

Postganglionic sympathetic
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VISCERALEFFERENT(MOTOR)INNERVATION:
EYEBALL(IRISANDCILIARYBODY)

1. Shortcilarynerves
2. Longcilarynerves
3. Nasocilarynerve
4. Oculomotornerve(III)
5. Ophthalmicnerve(V1)
6. Maxillarynerve(V2)
7. Trigeminalnerve(V)
8. Mandibularnerve(V3)
9. Internalcarotidplexus(sympathetic)

10. Internalcarotidartery
11. Nasociliaryrootof ciliaryganglion(sensory)
12. Oculomotorrootof ciliaryganglion(preganglionicparasympathetic)
13. Ciliaryganglion

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 517.
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VISCERALEFFERENT(MOTOR)PATHWAYS
THROUGHPTERYGOPALATINEFOSSA

1. Supra-orbitalnerve
2. Communicatingbranch
3. Lacrimalnerve
4. Zygomaticotemporalnerve
5. Ophthalmicnerve(V1)
6. Trigeminalnerve(V)
7. Greaterpetrosalnerve
8. Facialnerve(VII)
9. Geniculateganglion

10. Internalcarotidplexus(sympathetic)
11. Internalcarotidnerve
12. Superiorcervicalganglion
13. Sympathetictrunk
14. Internalcarotidartery
15. Deeppetrosalnerve
16. Cartilage-fillingforamenlacerum
17. Nerveof pterygoidcanal
18. Pharyngealnerve
19. Palatinenerves
20. Pterygopalatineganglion
21. Posteriorsuperioralveolarnerve
22. Infra-orbitalnerve
23. Zygomaticnerve
24. Orbitalbranches
25. Nasalnerves
26. Maxillarynerve(V2)
27. Mandibularnerve(V3)

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 535.
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Identify the indicated parts of  the external ear.
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EXTERNALEAR

1. Concha
2. Tragus
3. Externalacousticmeatus
4. Lobule
5. Antitragus
6. Antihelix
7. Helix

IN THE CLINIC:

• The external acoustic meatus does not follow a straight course. From 
the external opening it passes upward in an anterior direction and 
then turns slightly posteriorly, still passing in an upward direction, 
and finally turns again in an anterior direction with a slight descent. 
For examination purposes, observation of the external acoustic 
meatus and tympanic membrane can be improved by pulling the ear 
superiorly, posteriorly, and slightly laterally.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 954.
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Identify the indicated parts of  the external, middle, 
and internal ear.

6

54
3

2

1

7

External
ear

Middle
ear

Internal
ear



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

EXTERNAL,MIDDLE,ANDINTERNALEAR

1. Auricle
2. Externalacousticmeatus
3. Cartilage
4. Tympanicmembrane
5. Pharyngotympanictube
6. Pharynx
7. Internalacousticmeatus

IN THE CLINIC:

• The ear comprises three components: the external, middle, and 
internal ear. The external ear is easily examined. The external 
acoustic meatus and the tympanic membrane require otoscopic 
examination. An otoscope is a device through which light can be 
shone and the image magnified. The middle ear is examined by 
computed tomography (CT) and magnetic resonance imaging (MRI) 
to visualize the malleus, incus, and stapes. The relationship of these 
bones to the middle ear cavity is determined and any masses 
identified. The internal ear is also assessed by CT and MRI.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 953.
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Is this image from the left or right side of  the body?
Identify the indicated parts of  the  

tympanic membrane.
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TYMPANICMEMBRANE

Thisimageisfromtherightsideof thebody.
1. Parsflaccida
2. Lateralprocessof malleus
3. Anteriormalleolarfold
4. Coneof light
5. Umbo
6. Handleof malleus
7. Posteriormalleolarfold

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 956.

IN THE CLINIC:

• The normal tympanic membrane is relatively translucent and has a 
gray-red tinge. The tip of the handle of the malleus is visible near the 
center of the membrane. Extending from this point is a cone of light 
at the 5 o’clock position on the right side and the 7 o’clock position 
on the left side.
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the middle ear.
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MIDDLEEAR:SCHEMATICVIEW

IN THE CLINIC:

• Otitis media (infection of the middle ear) is common and can usually 
be treated by antibiotics. If the infection persists, the chronic 
inflammatory change may damage the ossicular chain and other 
structures within the middle ear to produce deafness.

1. Tegmentympani
2. Tensortympanimuscle
3. Pharyngotympanictube
4. Lesserpetrosalnerve
5. Branchfrominternalcarotidplexus
6. Internalcarotidplexus(sympathetic)
7. Internalcarotidartery
8. Chordatympaninerve
9. Tympanicbranchof theglossopharyngealnerve[IX]

10. Internaljugularvein
11. Roundwindow
12. Facialnerve[VII]
13. Chordatympaninerve
14. Pyramidaleminence(enclosesstapediusmuscle)
15. Ovalwindow
16. Aditustomastoidantrum
17. Prominenceof lateralsemicircularcanal
18. Prominenceof facialcanal
19. Promontory

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 959.
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the internal ear.
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INTERNALEAR

1. Vestibule
2. Semicircularcanals
3. Semicircularduct
4. Facialnerve[VII]
5. Vestibularnerve
6. Vestibulocochlearnerve[VIII]
7. Internalacousticmeatus
8. Cochlearnerve
9. Cochlea

10. Cochlearduct

IN THE CLINIC:

• A sound wave enters the external acoustic meatus and strikes the 
tympanic membrane, moving it medially. The handle of the malleus is 
attached to this membrane, and it also moves medially. This moves 
the head of the malleus laterally. Because the heads of the malleus 
and incus articulate, the head of the incus also moves laterally. This 
pushes the long process of the incus medially. Because the long 
process of the incus articulates with the stapes, the stapes also 
moves medially. Because the base of the stapes is attached to the 
oval window, the oval window is moved medially. This action 
completes the transfer of a large-amplitude, low-force, airborne wave 
that vibrates the tympanic membrane into a small-amplitude, 
high-force vibration of the oval window, which generates a wave in 
the fluid-filled scala vestibuli of the cochlea.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 965.
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INFRATEMPORALREGION:
MUSCLESOFMASTICATION

1. Temporalismuscle
2. Superiortemporalline
3. Inferiortemporalline
4. Zygomaticarch
5. Deeppart(of massetermuscle)
6. Superficialpart(of massetermuscle)
7. Massetermuscle
8. Cuttemporalfascia

Figure from Gray’s	Atlas	of 	Anatomy, 2nd edition, p. 526.
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Identify the indicated structures.
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INFRATEMPORALREGION:MUSCLES

1. Upperheadof lateralpterygoidmuscle
2. Articulardisc(of temporomandibularjoint)
3. Capsule(of temporomandibularjoint)
4. Sphenomandibularligament
5. Deepheadmedialpterygoidmuscle
6. Superficialheadmedialpterygoidmuscle
7. Lowerheadlateralpterygoidmuscle
8. Infratemporalcrest

IN THE CLINIC:

• The lateral pterygoid facilitates opening the mouth by pulling the 
head of the mandible forward onto the articular tubercle of the 
temporal bone. In a lesion to V3 on one side, the anterior aspect of 
the mandible points to the side of the lesion when the mouth is 
opened.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 983.
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Identify the indicated arteries and related structures.
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INFRATEMPORALREGION:ARTERIES

1. Branchesof middlemeningealarteryincranialcavity
2. Maxillaryartery
3. Superficialtemporalartery
4. Middlemeningealartery
5. Auriculotemporalnerve
6. Pterygoidartery
7. Arterytomasseter(cut)
8. Inferioralveolarartery
9. Externalcarotid

10. Mentalartery
11. Buccalartery
12. Lowerheadof lateralpterygoid(cut)muscle
13. Pterygopalatinefossa
14. Upperheadof lateralpterygoid(cut)muscle
15. Deeptemporalarteries

IN THE CLINIC:

• The middle meningeal artery is a branch of the maxillary artery in the 
infratemporal fossa. Damage to the middle meningeal artery in the 
cranial cavity can lead to an extradural (epidural) hematoma.

• In addition to supplying structures in the infratemporal and temporal 
regions, the maxillary artery supplies all the upper teeth, all the lower 
teeth, the hard and soft palates, and much of the nasal cavity.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 985.
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INFRATEMPORALREGION:
NERVES,PART1

IN THE CLINIC:

• Except for the buccal nerve, which is sensory, the branches of the 
anterior trunk of the mandibular nerve are motor and supply the 
muscles of mastication as well as the tensor tympani and tensor  
veli palatini. The buccal nerve often is anesthetized during dental 
procedures because it innervates gingiva on the buccal side of the 
lower molar teeth.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 984.

1. Trigeminalganglion
2. Anteriortrunk(of V3)
3. Meningealnerve
4. Branchtotensortympani
5. Posteriortrunk(of V3)
6. Branchtotensorvelipalatini
7. Nervetomedialpterygoid
8. Deepheadmedialpterygoid
9. Massetericnerve

10. Lowerheadlateralpterygoid(cut)
11. Buccalnerve
12. Nervetolateralpterygoid
13. Upperheadlateralptertygoid(cut)
14. Deeptemporalnerves
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INFRATEMPORALREGION:
NERVES,PART2

1. Auriculotemporalnerve
2. Petrotympanicfissure
3. Chordatympaninerve
4. Inferioralveolarnerve
5. Nervetomylohyoid
6. Mentalnerve
7. Incisivenerve
8. Lingualnerve

IN THE CLINIC:

• Except for the nerve to the mylohyoid muscle, which is motor and 
originates from the inferior alveolar nerve, branches of the posterior 
trunk of the mandibular nerve are general sensory.

• The inferior alveolar nerve is sensory to all lower teeth and to gingiva 
associated with the buccal side of the incisor, canine, and premolars. 
The buccal gingiva of the molars is innervated by the buccal nerve. 
The lingual nerve is, in general, sensory to the tongue and the lingual 
gingiva of all the lower teeth. Anesthesia of the lower teeth and 
associated gingiva can be achieved by injecting anesthetic into the 
infratemporal fossa lateral to the sphenomandibular ligament. This 
anesthetizes the inferior alveolar and lingual nerves. A separate 
injection is used to anesthetize the buccal nerve.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 985.
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Identify the indicated nerves and ganglia.
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PARASYMPATHETICINNERVATION
OFSALIVARYGLANDS

1. Trigeminalnerve(V)
2. Facialnerve(VII)
3. Tympanicplexus
4. Glossopharyngealnerve(IX)
5. Inferiorganglionof IX
6. Auriculotemporalnerve
7. Submandibularganglion
8. Auriculotemporalnerve

9. Oticganglion
10. Mandibularnerve(V3)
11. Maxillarynerve(V2)
12. Ophthalmicnerve(V1)
13. Lesserpetrosalnerve
14. Tympanicnerve
15. Chordatympaninerve

IN THE CLINIC:

• The chorda tympani nerve carries taste from the oral part (anterior 
two thirds) of the tongue and parasympathetic innervation to all 
glands below the level of the oral fissure. The preganglionic 
parasympathetic fibers synapse in the submandibular ganglion. A 
lesion to the lingual nerve distal to the point where the chorda 
tympani joins it in the infratemporal fossa results in loss of general 
and special (taste) sensation from the oral part of the tongue and 
parasympathetic innervation to all glands below the level of the oral 
fissure. A lesion to the lingual nerve proximal to the point where it is 
joined by the chorda tympani results in loss only of general sensation 
from the anterior two thirds of the tongue.

• The lesser petrosal nerve carries preganglionic parasympathetic fibers 
that originate in cranial nerve IX into the infratemporal fossa, where 
they synapse in the otic ganglion. Postganglionic fibers are carried in 
the auriculotemporal nerve of V3 to the parotid gland. A lesion to the 
auriculotemporal nerve distal to the otic ganglion results in general 
sensory loss to the area of distribution of the auriculotemporal nerve 
and to loss of secretion by the parotid gland.
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Identify the indicated foramina, canals, and fissures in 
the pterygopalatine fossa.
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PTERYGOPALATINEFOSSA:GATEWAYS

1. Foramenrotundum(cranialcavity–middlecranialfossa)
2. Pterygoidcanalcavity(middlecranialfossa)
3. Palatovaginalcanal(nasopharynx)
4. Palatinecanal(roof of oralcavity–palate)
5. Pterygomaxillaryfissure(infratemporalfossa)
6. Inferiororbitalfissure(floorof orbit)
7. Sphenopalatineforamen(nasalcavity)

IN THE CLINIC:

• The pterygopalatine fossa is a key site in the skull. Via its foramina, 
canals, and fissures, the fossa communicates with the middle cranial 
fossa, the infratemporal region, the nasal cavity, the oral cavity, the 
orbit, and the pharynx.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 994.
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Identify the indicated nerves and ganglion.
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PTERYGOPALATINEFOSSA:NERVES

1. Zygomatic
2. Pharyngeal
3. Zygomaticotemporal
4. Zygomaticofacial
5. Infra-orbital
6. Lesserpalatine
7. Greaterpalatine
8. Posteriorsuperioralveolar
9. Middlesuperioralveolar

10. Anteriorsuperioralveolar

11. Nasal
12. Sphenopalatineforamen
13. Foramenrotundum
14. Pterygoidcanal
15. Pterygopalatineganglion
16. Palatovaginalcanal
17. Palatine
18. Ganglionicbranches
19. Orbitalbranches

IN THE CLINIC:

• The pterygopalatine fossa is the site where many of the branches 
of V2 arise and where terminal branches of the maxillary artery 
originate. In addition, preganglionic parasympathetic fibers from the 
greater petrosal branch of VII and postganglionic sympathetic fibers 
in the deep petrosal nerve from the internal carotid plexus enter the 
fossa together as the nerve of the pterygoid canal. The preganglionic 
parasympathetic fibers synapse in the pterygopalatine ganglion and 
then, with the sympathetic fibers, join branches of V2.

• For some complex dental procedures, V2 can be anesthetized by 
injecting anesthetic directly into the pterygopalatine fossa by passing 
a needle first through the mandibular notch and then through the 
infratemporal fossa and pterygomaxillary fissure.

• The greater petrosal nerve of VII carries parasympathetic innervation 
to all glands above the level of the oral fissure, including the lacrimal 
gland. Postganglionic parasympathetics are carried into the orbit in 
the zygomatic nerve and then pass into the zygomaticotemporal 
branch. Fibers leave the latter branch and course superiorly up the 
lateral wall of the orbit to join the lacrimal branch of V1, which 
delivers them to the lacrimal gland. Damage to the lateral wall of the 
orbit can result in loss of lacrimal gland secretion.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 995.
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Identify the indicated muscles.
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PHARYNX:
POSTERIORVIEWOFMUSCLES

1. Superiorconstrictor
2. Middleconstrictor
3. Inferiorconstrictor
4. Stylopharyngeus

IN THE CLINIC:

• Muscles of the pharynx facilitate swallowing.

• The pharyngeal wall can be seen through the open mouth.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1043.
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Identify the indicated muscles.
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PHARYNX:LATERALVIEWOFMUSCLES

1. Superiorconstrictor
2. Inferiorconstrictor
3. Middleconstrictor
4. Buccinator

IN THE CLINIC:

• The buccinator muscle of the cheek (a muscle of facial expression) 
and the superior constrictor of the pharynx are joined together by the 
pterygomandibular raphe.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1046.
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PHARYNX:MIDSAGITTALSECTION

IN THE CLINIC:

• The pharynx interconnects the digestive and respiratory tracts. When 
intubating a patient, the lower airway is accessed through the oral 
cavity. A feeding tube can be passed into the nasal cavity, through 
the pharynx, and into the esophagus.

• In dental procedures, a rubber dam is used to prevent tooth debris 
from getting into the airway.

• Swollen pharyngeal tonsils (adenoids) can block the upper airway, 
and as a consequence the patient breathes through the mouth.

• When the pharyngotympanic (eustachian) tube is blocked, a person 
cannot equalize pressure in the middle ear.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1047.

1. Pharyngealopeningof the
pharyngotympanictube

2. Pharyngealtonsil
3. Torustubarius
4. Pharyngealrecess
5. Toruslevatorius(fold

overlyinglevatorveli
palatini)

6. Foldoverlying
palatopharyngealsphincter

7. Salpingopharyngealfold
8. Palatinetonsil

9. Palatopharyngealarch
(overliespalatopharyngeus
muscle)

10. Laryngealinlet
11. Esophagus
12. Trachea
13. Vallecula
14. Lingualtonsils
15. Tongue
16. Palatoglossalarch(marginof 

oropharyngealisthmus)
17. Nasalcavity
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PHARYNX:POSTERIORVIEW,OPENED

IN THE CLINIC:

• Food and liquid pass from the oral cavity into the pharynx through 
the oropharyngeal isthmus. The material then passes along the 
piriform fossae on either side of the larynx and into the esophagus. 
Debris can lodge in the fossae.

1. Choanae
2. Pharyngealtonsil
3. Torustubarius
4. Softpalate
5. Valleculae(anteriortoepiglottis)
6. Palatinetonsil
7. Palatopharyngealarch
8. Esophagus
9. Laryngealinlet

10. Piriformfossa
11. Lingualtonsil
12. Oropharyngealisthmus
13. Salpingopharyngealfold
14. Toruslevatorius
15. Pharyngealrecesses

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1047.
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LARYNX:OVERVIEW

IN THE CLINIC:

• The hyoid bone, superior thyroid notch, laryngeal prominence 
(“Adam’s apple”), and anterior arch of the cricoid cartilage are 
palpable in the neck. The cricothyroid (cricovocal) membrane is 
palpable in the midline between the thyroid and cricoid cartilages. 
This membrane can be perforated in emergency procedures to gain 
access to the airway below the level of the vocal folds of the larynx.

1. Epiglottis
2. Hyoidbone
3. Thyrohyoidmembrane
4. Superiorthyroidnotch
5. Laryngealprominence
6. Cricothyroid(cricovocal)membrane
7. Anteriorarchof cricoidcartilage
8. Esophagus
9. Cricothyroidmuscle

10. Inferiorconstrictorof pharynx
11. Middleconstrictorof pharynx
12. Thyroidcartilage
13. Stylohyoidligament

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 845.
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Identify the indicated features.
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LARYNX:CARTILAGEANDLIGAMENTS

1. Hyo-epiglotticligament
2. Thyrohyoidmembrane
3. Thyroidcartilage
4. Cricotrachealligament
5. Cricoidcartilage
6. Hyoidbone

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1056.
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Identify the indicated features.

9

8

7 6

5

4

3

2

1



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

LARYNX:
SUPERIORVIEWOFVOCALLIGAMENTS

1. Epiglottis
2. Thyroidcartilage
3. Quadrangularmembrane
4. Vestibularligament
5. Cuneiformcartilage
6. Arytenoidcartilage
7. Corniculatecartilage
8. Cricothyroid(cricovocal)ligament
9. Vocalligament

IN THE CLINIC:

• The vocal ligament is the upper, free, thickened margin of the 
cricothyroid (cricovocal) membrane, and the vestibular ligament is 
the lower, free, thickened margin of the quadrangular membrane. 
When viewed from above, the vocal ligaments are more medial in 
position than are the vestibular ligaments.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1058.
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the anterior half  of  a coronal section through the 

larynx and associated trachea.
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LARYNX:POSTERIORVIEW

IN THE CLINIC:

• The vestibular and vocal ligaments are attached anteriorly to the 
posterior surface of the thyroid cartilage near the midline. Perforation 
of the cricothyroid (cricovocal) membrane in the midline between the 
thyroid cartilage and cricoid cartilage allows access to the infraglottic 
space of the airway below the level of the vocal folds. This would 
allow a patient to breathe when the airway is blocked above the level 
of the vocal folds.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1060.

1. Laryngealsaccule
2. Middlepartof laryngealcavity
3. Vestibularfold(mucosaoverlyingvestibularligament)
4. Vocalfold(mucosaoverlyingvocalligament)
5. Trachea
6. Cricoidarch
7. Infraglotticspace
8. Laryngealventricle
9. Vestibule

10. Ary-epiglotticfold
11. Epiglottis
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LARYNX:LARYNGOSCOPICIMAGES

IN THE CLINIC:

• Small objects or food can accidentally be inhaled into the vestibule of 
the larynx, where they become lodged and block the airway above 
the level of the vocal folds. A Heimlich maneuver may dislodge the 
material. In cases in which material cannot be dislodged or when  
the airway is blocked for other reasons, a cricothyrotomy (midline 
perforation of the cricothyroid ligament) can be done to establish an 
artificial airway.

1. Epiglottis
2. Rimavestibuli
3. Rimaglottidis
4. Interarytenoidfold
5. Corniculatetubercle
6. Cuneiformtubercle
7. Ary-epiglotticfold
8. Vestibularfold
9. Vocalfold

10. Laryngealinlet
11. Vestibule
12. Piriformrecess
13. Layngopharynx(closed)
14. Tongue

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1060.
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LARYNX:INTRINSICMUSCLES

1. Ary-epiglotticmuscle
2. Thyro-arytenoidmuscle
3. Cricothyroidmuscle
4. Vocalismuscle
5. Lateralcrico-arytenoidmuscle
6. Posteriorcrico-arytenoidmuscle
7. Transversearytenoidmuscle
8. Obliquearytenoidmuscle

IN THE CLINIC:

• Intrinsic muscles of the larynx generally are involved with adjusting 
the diameter of the airway in the cavity of the larynx or adjusting 
tension in the vocal folds. Some of the muscles work by adjusting 
the size and shape of the rima glottidis and rima vestibuli. Others 
work by adjusting the diameter of the vestibule or the laryngeal inlet. 
The posterior crico-arytenoid muscles are significant “openers” of the 
airway. Bilateral loss of function of the intrinsic muscles of the larynx 
can lead to suffocation because soft tissues lose “tone” and move 
toward the midline during inspiration.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 1062-1063.
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Identify the indicated nerves.
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LARYNX:NERVES

IN THE CLINIC:

• Innervation of the larynx is by two major branches of the vagus 
nerve: the superior laryngeal nerve and the recurrent laryngeal nerve.

• The superior laryngeal nerve carries general sensation (internal 
laryngeal nerve) from the lining of the laryngeal cavity above the 
level of the vocal folds and is motor (external laryngeal nerve) to the 
cricothyroid muscle.

• The recurrent laryngeal nerve is motor to all intrinsic muscles of the 
larynx, except for the cricothyroid muscle, and carries general 
sensation from the lining of the laryngeal cavity below the level of 
the vocal fold.

• The left recurrent laryngeal nerve branches from the left vagus nerve 
in the superior mediastinum in the thorax. The right recurrent 
laryngeal nerve originates from the right vagus nerve in the root of 
the neck.

• Hoarseness of voice due to the inability to move either the left or the 
right vocal fold to the midline to meet its counterpart on the opposite 
side may be the result of a pathologic process in the left side of the 
superior mediastinum or the right side of the root of the neck that 
erodes either the left or the right recurrent laryngeal nerve, 
respectively.

• The recurrent laryngeal nerves are in danger of injury during removal 
of the thyroid gland.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1068.

1. Superiorlaryngealnerve
2. Internallaryngealnerve
3. Externallaryngealnerve
4. Leftrecurrentlaryngealnerve

5. Leftvagusnerve
6. Rightvagusnerve
7. Rightrecurrentlaryngealnerve
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Identify the indicated paranasal sinuses and  
related structures.
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NASALCAVITY:PARANASALSINUSES

IN THE CLINIC:

• The paranasal sinuses are lined by a mucus-secreting respiratory 
epithelium. The sinuses normally drain into the nasal cavities.

• Sinusitis is an infection of the sinuses.

• The maxillary sinuses are related to the roots of the upper molar 
teeth. Abscesses in these teeth can erode into the related sinus. 
Removal of the molars can generate a communication between the 
oral cavity and the related maxillary sinus—an “oronasal” fistula.

• The sphenoidal sinus and its bony walls separate the nasal cavity 
from the pituitary gland. The pituitary gland can surgically be 
accessed through the nasal cavity and sphenoidal sinus.

1. Frontalsinuses
2. Ethmoidalcells
3. Orbitalplateof ethmoidbone
4. Maxillarysinuses
5. Rootsof posterioruppermolars
6. Frontalsinus
7. Superiorconcha
8. Pituitarygland
9. Sphenoidalsinus

10. Inferiorconcha
11. Middleconcha

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 1074 and 1075.
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Identify the indicated structures.
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RADIOGRAPHS:NASALCAVITIES
ANDPARANASALSINUSES

1. Superiororbitalfissure
2. Zygomaticprocessof frontalbone
3. Foramenrotundum
4. Nasalseptum
5. Maxillarysinus
6. Ethmoidalcells
7. Frontalsinuses
8. Hypophysealfossa
9. Sphenoidalsinus

Figure from Gray’s	Basic	Anatomy, p. 563.
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Identify the indicated structures.
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CT:NASALCAVITIESAND
PARANASALSINUSES

1. Cribriformplate
2. Cranialcavity
3. Orbit
4. Ethmoidalcells
5. Maxillarysinus
6. Oralcavity
7. Nasalcavities

Figure from Gray’s	Basic	Anatomy, p. 563.
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NASALCAVITY:NASALSEPTUM

IN THE CLINIC:

• The nasal septum is formed in the midsagittal plane both by bone 
and by cartilage. It separates the left and right nasal cavities. In some 
individuals, the nasal septum can “deviate” from the midline, causing 
one nasal cavity to be narrower than the other.

1. Perpendicularplateof ethmoidbone
2. Vomer
3. Nasalcrestof maxillaryandpalatinebones
4. Incisorcrestof maxilla
5. Septalcartilage
6. Nasalbone

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1076.
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NASALCAVITY:LATERALWALL,BONES

1. Frontalprocessof maxilla
2. Lacrimalbone
3. Superiorconchaof ethmoidbone
4. Middleconchaof ethmoidbone
5. Perpendicularplateof palatinebone
6. Medialplateof pterygoidprocessof sphenoidbone
7. Inferiorconcha
8. Minoralarcartilage
9. Majoralarcartilage

10. Lateralprocessof septalcartilage
11. Nasalbone

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1078.
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Identify the indicated features.
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NASALCAVITY:LATERALWALL,
MUCOSA,ANDOPENINGS

1. Superiorconcha
2. Middleconcha
3. Openingof pharyngotympanic(eustachian)tube
4. Inferiorconcha
5. Openingsof middleethmoidalcellsontotheethmoidalbulla
6. Openingsof posteriorethmoidalcellsontolateralwallof superior

meatus
7. Openingof sphenoidalsinusintospheno-ethmoidalrecess
8. Openingof nasolacrimalductontolateralwallof inferiormeatus
9. Openingof maxillarysinusintofloorof hiatussemilunaris

IN THE CLINIC:

• All paranasal sinuses drain into the nasal cavities, as do the 
nasolacrimal ducts from the orbits.

• The opening for the maxillary sinus is near the top of the sinus. As a 
result, this sinus is the most difficult of all the sinuses to drain. When 
problems arise and the sinus does not drain efficiently, an artificial 
opening can be created by putting a hole through the lateral wall of 
the nasal cavity and into the sinus closer to its bottom.

• The pharyngeal opening of the pharyngotympanic (eustachian) 
tube can be accessed by passing an instrument through the nostril 
and along the floor of the nasal cavity to the lateral wall of the 
nasopharynx.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1079.
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Identify the indicated arteries and related features.

1

3
4

2

78

6

5

9

10

12

11

15

14
13



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

NASALCAVITY:ARTERIES

1. Anteriorethmoidalartery
2. Middleconcha
3. Posteriorethmoidalartery
4. Superiorconcha
5. Sphenopalatineartery
6. Posteriorlateralnasalbranchesof sphenopalatineartery
7. Inferiorconcha
8. Greaterpalatineartery
9. Alarbranchof lateralnasalartery

10. Externalnasalarteryfromanteriorethmoidalartery
11. Septalbranchof posteriorethmoidalartery
12. Septalbranchof anteriorethmoidalartery
13. Septalbranchfromnasalarteryfromsuperiorlabialartery
14. Terminalpartof greaterpalatineartery
15. Posteriorseptalbranchof sphenopalatineartery

IN THE CLINIC:

• Vessels that supply the nasal cavities form extensive anastomoses 
with each other. This is particularly evident in the anterior region of 
the medial wall, where there are anastomoses between branches of 
the greater palatine, sphenopalatine, superior labial, and anterior 
ethmoidal arteries and where the vessels are relatively close to the 
surface. This area is the major site of “nosebleeds,” or epistaxis.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1083.
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NASALCAVITY:NERVES

IN THE CLINIC:

• General sensory innervation to mucosa of the nasal cavity is from 
multiple branches of V1 and V2. When working on the walls of the 
nasal cavity, it is important to apply local anesthetic over a wide 
area.

1. Olfactorynerve(I)
2. Anteriorethmoidalnerve(branchof V1)
3. Internalnasalbranchesof infra-orbitalnerve(branchof V2)
4. Nasalbranchof anteriorsuperioralveolarnerve(branchof V2)
5. Posteriorsuperiorlateralnasalnerves(branchesof V2)
6. Posteriorinferiorlateralnasalnerves(branchesof V2)
7. Nasopalatinenerve(branchof V2)
8. Septalbranchof anteriorethmoidalnerve(branchof V1)

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1085.
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ORALCAVITY:OVERVIEW

1. Hardpalate
2. Softpalate
3. Uvula
4. Palatopharyngealarch
5. Palatoglossalarch
6. Palatinetonsil
7. Oralpartof tongue(anteriortwothirds)
8. Posteriorwallof oropharynx

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1099.

IN THE CLINIC:

• The oropharyngeal isthmus (opening between the oral cavity and the 
oropharynx) is bound laterally by the palatoglossal arches and 
inferiorly by the tongue.

• A palatine tonsil can be seen on each side of the oropharynx between 
the palatoglossal and palatopharyngeal arches.

• Touching the oropharynx can initiate a gag reflex (afferent limb of the 
gag reflex is cranial nerve IX; the efferent limb is X).
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Identify the indicated muscles.
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ORALCAVITY:FLOOR

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1103.

1. Genioglossus
2. Mylohyoid
3. Hyoglossus

IN THE CLINIC:

• The mylohyoid muscles together form a muscular diaphragm that 
defines the inferior limit of the floor of the oral cavity. The muscles 
on a patient can be palpated between two fingers—one finger placed 
inside the oral cavity lateral to the tongue and the other placed 
externally medial to the mandible on the same side.

• The genioglossus and hyoglossus muscles are extrinsic muscles 
of the tongue. The function of the genioglossus muscle is used to 
test the function of the hypoglossal nerve. A patient is asked to  
stick his or her tongue out. If the hypoglossal nerve on one side is 
not functioning, the tip of the tongue when protruded will point to 
the side where the nerve is affected.
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Identify the indicated regions and muscles.
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ORALCAVITY:TONGUE

1. Anteriortwothirds(oralpart)of tongue
2. Palatoglossusmuscle
3. Styloglossusmuscle
4. Posteriorthird(pharyngealpart)of tongue
5. Hyoglossusmuscle
6. Genioglossusmuscle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1100.

IN THE CLINIC:

• All muscles of the tongue (intrinsic and extrinsic) are innervated by 
the hypoglossal nerve (XII), except the palatoglossus muscle, which is 
innervated by the vagus nerve (X) through the pharyngeal plexus. 
The hypoglossal nerve can be tested clinically by asking a patient to 
stick his or her tongue out. The tip of the protruded tongue is in the 
midline if the nerves on both sides are normal. If the nerve on one 
side has been lesioned, the tip of the protruded tongue points to the 
side of the lesion.

• General sensation from the oral part of the tongue is by the lingual 
branch of the mandibular nerve (V3). Special sensation from the oral 
part of the tongue is by the facial nerve (VII) via the chorda tympani 
branch that joins the lingual nerve in the infratemporal fossa.

• General and special sensation from the pharyngeal part of the tongue 
is by the glossopharyngeal nerve (IX).
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ORALCAVITY:SUBLINGUALGLANDS

1. Deeplingualvein
2. Submandibularduct
3. Sublingualfoldoverlyingsublingualgland
4. Sublingualcaruncle
5. Openingof submandibularduct
6. Openingof ductsfromsublingualgland
7. Frenulumof tongue
8. Fimbriatedfold

IN THE CLINIC:

• The oral mucosa on the undersurface of the tongue and on the 
floor of the oral cavity is “wet” and has a rich blood supply. 
Pharmaceuticals can be placed under the tongue to be absorbed 
quickly into the vascular system.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1103.
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Identify the indicated structures.
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ORALCAVITY:GLANDS

1. Submandibularduct
2. Hyoglossusmuscle
3. Genioglossusmuscle
4. Superficialsubmandibulargland
5. Deepsubmandibulargland
6. Lingualnerve
7. Sublingualgland

IN THE CLINIC:

• The sublingual gland and opening of the submandibular duct can be 
visualized in the “open mouth” in the floor of the oral cavity.

• The submandibular duct can become blocked, causing pain, 
particularly when moving the tongue or when stimulating salivation.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1103.
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Identify the indicated structures.
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ORALCAVITY:SALIVARYGLANDNERVES

IN THE CLINIC:

• All glands below the level of the oral fissure are innervated by the 
facial nerve (VII) via the chorda tympani branch that joins the lingual 
nerve in the infratemporal fossa. Preganglionic parasympathetic 
fibers in the chorda tympani nerve join the lingual nerve and synapse 
in the submandibular ganglion in the floor of the oral cavity. 
Postganglionic parasympathetic fibers pass directly into adjacent 
glands or are delivered to target glands by branches of the lingual 
nerve. Taste fibers from the anterior two thirds of the tongue also are 
carried in the chorda tympani nerve. A lesion to the lingual nerve 
proximal to where it is joined by the chorda tympani has different 
consequences than a lesion that occurs distal to the site of union.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 1105 and 1098.

1. Lingualnerve
2. Chordatympaninerve
3. Submandibularganglion
4. Hypoglossalnerve
5. Lingualartery
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Identify the indicated structures.
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ORALCAVITY:SOFTPALATE(OVERVIEW)

1. Tensorvelipalatinimuscle
2. Medialplateof pterygoidprocessof sphenoidbone
3. Pharyngotympanic(eustachian)tube
4. Levatorvelipalatinimuscle
5. Musculusuvulae
6. Palatopharyngeusmuscle
7. Palatinetonsil
8. Palatineaponeurosis
9. Palatoglossusmuscle

10. Pterygoidhamulus

IN THE CLINIC:

• The soft palate can elevate to close the pharyngeal isthmus between 
the oropharynx and the nasopharynx or can be depressed to facilitate 
closing the oropharyngeal isthmus between the oral cavity and 
oropharynx.

• All muscles of the palate are innervated by cranial nerve (X) via the 
pharyngeal branch through the pharyngeal plexus, except for the 
tensor veli palatini, which is innervated by the mandibular nerve (V3). 
The only muscle that elevates the palate from the neutral position is 
the levator veli palatini. Clinically, the function of the levator veli 
palatini can be used to test the pharyngeal branch of the vagus 
nerve. A patient is asked to say “ah,” which requires elevation of the 
soft palate. If the muscle on each side is functioning normally, the 
palate elevates evenly in the midline. If one side is not functioning, 
the palate deviates away from the affected side of the lesion.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1107.



ORALCAVITY:
PALATE,ARTERIES,ANDNERVES 333 

Identify the indicated arteries and nerves.
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ORALCAVITY:
PALATE,ARTERIES,ANDNERVES

1. Nasopalatinenerve
2. Greaterpalatinenerve
3. Lesserpalatinenerve
4. Branchesof theascendingpalatinearteryof facialarteryandpalatine

branchof ascendingpharyngealartery
5. Lesserpalatineartery
6. Greaterpalatineartery

IN THE CLINIC:

• All muscles of the soft palate are innervated by the pharyngeal 
branch of the vagus via the pharyngeal plexus except for the levator 
veli palatini, which is innervated by a branch from the mandibular 
nerve (V3).

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1111.
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ORALCAVITY:TEETH

1. Incisorteeth
2. Canineteeth
3. Premolarteeth
4. Molarteeth
5. Maxillarysinus
6. Mandibularcanal

IN THE CLINIC:

• Roots of the upper molars are related above to the maxillary sinus. 
Extraction of these teeth can result in the formation of oronasal 
fistulae (connections between the oral cavity and maxillary sinus).

• Roots of the lower molars are related to the mandibular canal 
containing the inferior alveolar nerve and artery. In some cases, the 
roots can “hook” around the canal. Extraction of these teeth can 
endanger the inferior alveolar nerve.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1115.
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NECK:TRIANGLES

1. Sternocleidomastoidmuscle
2. Posteriortriangle
3. Trapeziusmuscle
4. Clavicle
5. Anteriortriangle
6. Inferiorborderof mandible

IN THE CLINIC:

• The boundaries of the anterior triangle are the anterior border of the 
sternocleidomastoid muscle, the inferior border of the mandible, and 
the midline of the neck. The boundaries of the posterior triangle are 
the posterior border of the sternocleidomastoid muscle, the anterior 
border of the trapezius muscle, and the middle one third of the 
clavicle.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1000.
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Identify the compartments and fascial layers  
of  the neck.
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NECK:FASCIA

1. Visceralcompartment
2. Vascularcompartment
3. Vertebralcompartment
4. Prevertebralfascia
5. Investingfascia
6. Carotidsheath
7. Superficialfascia
8. Pretrachealfascia

IN THE CLINIC:

• The neck contains a series of fascial compartments. All these 
compartments are deep to the investing layer of fascia that is the 
outer layer of deep fascia surrounding the neck. The clinical 
importance of these compartments is that infection tends to spread 
within compartments or within the spaces between the fascial layers. 
For example, if an infection arises in the pretracheal space between 
the pretracheal fascia and overlying investing fascia related to the 
infrahyoid muscles, it may spread inferiorly into the superior 
mediastinum.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1101.
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Identify the indicated superficial veins of  the neck.
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NECK:SUPERFICIALVEINS

1. Maxillaryvein
2. Retromandibularvein
3. Commonfacialvein
4. Internaljugularvein
5. Venousarch
6. Transversecervicalvein
7. Suprascapularvein
8. Posteriorexternaljugularvein
9. Externaljugularvein

10. Anteriorjugularveins
11. Posteriorauricularvein
12. Facialvein
13. Superficialtemporalvein

IN THE CLINIC:

• The external jugular vein is formed posterior to the angle of the 
mandible as the posterior auricular vein and the posterior division  
of the retromandibular vein join. Once formed, the external jugular 
vein passes straight down the neck in the superficial fascia and is 
superficial to the sternocleidomastoid muscle throughout its course, 
crossing it diagonally as it descends.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1003.
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Identify the indicated structures.
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NECK:ANTERIORTRIANGLE,
INFRAHYOIDMUSCLES

1. Internaljugularvein
2. Thyrohyoidmuscle
3. Commoncarotidartery
4. Sternothyroidmuscle
5. Sternohyoidmuscle
6. Cricoidcartilage
7. Omohyoidmuscle
8. Thyroidcartilage
9. Hyoidbone

IN THE CLINIC:

• The four infrahyoid muscles are in the muscular triangle. They attach 
the hyoid bone to inferior structures and depress the hyoid bone. 
They also provide a stable point of attachment for the suprahyoid 
muscles.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1009.
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NECK:ANTERIORTRIANGLE,
CAROTIDSYSTEM

IN THE CLINIC:

• Near the superior edge of the thyroid cartilage each common carotid 
artery divides into its two terminal branches, the external and 
internal carotid arteries. At this bifurcation, the common carotid 
artery and the beginning of the internal carotid artery are dilated. 
This dilation is the carotid sinus and contains receptors that monitor 
changes in blood pressure and are innervated by a branch of the 
glossopharyngeal nerve (IX). Another accumulation of receptors in 
the area of the bifurcation is responsible for detecting changes in 
blood chemistry, primarily oxygen content. This is the carotid body 
and is innervated by branches from both the glossopharyngeal (IX) 
and vagus (X) nerves.

1. Maxillaryartery
2. Superficialtemporalartery
3. Posteriorauricularartery
4. Occipitalartery
5. Internalcarotidartery
6. Ascendingpharyngealartery
7. Commoncarotidartery
8. Superiorthyroidartery
9. Externalcarotidartery

10. Lingualartery
11. Facialartery

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1012.
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NECK:ANTERIORTRIANGLE,
GLOSSOPHARYNGEALNERVE

IN THE CLINIC:

• As the glossopharyngeal nerve (IX) passes through the area of the 
anterior triangle of the neck it innervates the stylopharyngeus 
muscle, sends a branch to the carotid sinus, and supplies sensory 
branches to the pharynx.

1. Stylopharyngeusmuscle
2. Glossopharyngealnerve(IX)
3. Internaljugularvein
4. Pharyngealbranch
5. Carotidsinusbranch
6. Externalcarotidartery
7. Hyoglossusmuscle

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1015.
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NECK:ANTERIORTRIANGLE,VAGUSNERVE

1. Pharyngealbranch
2. Inferiorganglion
3. Internaljugularvein
4. Vagusnerve[X]
5. Externalcarotidartery
6. Carotidbodybranch
7. Cardiacbranch
8. Internalandexternallaryngealnerves(branchesof thesuperior

laryngealnerve)

IN THE CLINIC:

• Branches of the vagus nerve (X) as it passes through the anterior 
triangle of the neck include a motor branch to the pharynx, a branch 
to the carotid body, the superior laryngeal nerve, which divides into 
external and internal laryngeal nerves), and possibly a cardiac branch.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1014.
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Identify the indicated structures and nerves.
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NECK:ANTERIORTRIANGLE,HYPOGLOSSAL
NERVE,ANDANSACERVICALIS

1. C1
2. C2
3. C3
4. Inferiorrootof ansacervicalis
5. Omohyoidmuscle(inferiorbelly)
6. Sternothyroidmuscle
7. Sternohyoidmuscle
8. Superiorrootof ansacervicalis
9. Omohyoidmuscle(superiorbelly)

10. Thyrohyoidmuscle
11. Hypoglossalnerve(XII)

IN THE CLINIC:

• The hypoglossal nerve (XII), which supplies the tongue, does not give 
off any branches as it passes through the anterior triangle of the 
neck.

• The ansa cervicalis is a loop of nerve fibers from cervical nerves C1 to 
C3 that innervate the muscles in the anterior triangle of the neck. The 
superior root is from C1 and innervates the thyrohyoid muscle, the 
superior belly of the omohyoid muscle, and the upper parts of the 
sternohyoid and sternothyroid muscles. The inferior root is from C2 
and C3 and innervates the inferior belly of the omohyoid muscle and 
the lower parts of the sternohyoid and sternothyroid muscles.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1016.
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Identify the indicated vessels and nerves associated 
with the thyroid gland.
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NECK:ANTERIORTRIANGLE,
ANTERIORVIEWTHYROID

1. Superiorthyroidarteryandvein
2. Middlethyroidvein
3. Thyrocervicaltrunk
4. Leftvagusnerve
5. Leftrecurrentlaryngealnerve
6. Inferiorthyroidveins
7. Rightvagusnerve
8. Rightrecurrentlaryngealnerve
9. Inferiorthyroidartery

10. Thyrohyoidmuscle

IN THE CLINIC:

• The thyroid gland develops from a small region of tissue near the 
base of the tongue. This tissue descends as the thyroglossal duct 
from the posterior aspect of the tongue. It continues inferiorly, 
passing anterior to the middle of the hyoid bone, until reaching its 
final position in the root of the neck anterior to the trachea. Although 
thyroid tissue can be found along this path, it is more common to 
find thyroglossal duct cysts along the midline path of migration.

Figure from Gray’s	Atlas	of 	Anatomy, p. 1019.
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Identify the indicated structures in the posterior view 
of  the thyroid gland.
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NECK:ANTERIORTRIANGLE,
POSTERIORVIEWTHYROID

1. Superiorparathyroidgland
2. Inferiorparathyroidgland
3. Thyrocervicaltrunk
4. Rightrecurrentlaryngealnerve
5. Leftrecurrentlaryngealnerve
6. Leftsubclavianartery
7. Inferiorthyroidartery
8. Superiorthyroidartery

IN THE CLINIC:

• A thyroidectomy is a relatively common surgical procedure involving 
removal of part or all of the thyroid gland. Because of its location, 
there is a possibility of damaging other structures during this 
procedure, including the parathyroid glands, the recurrent laryngeal 
nerves, and the sympathetic trunk.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1019.



NECK:POSTERIORTRIANGLE,MUSCLES 345 

10

7

6

5

4

9

8

3

2

1

Identify the indicated muscles and related structures 
of  the posterior triangle of  the neck.



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

NECK:POSTERIORTRIANGLE,MUSCLES

1. Spleniuscapitismuscle
2. Levatorscapulaemuscle
3. Posteriorscalenemuscle
4. Trapeziusmuscle
5. Acromionof scapula
6. Inferiorbellyof omohyoidmuscle
7. Clavicle
8. Middlescalenemuscle
9. Anteriorscalenemuscle

10. Stenocleidomastoidmuscle

IN THE CLINIC:

• The roof of the posterior triangle consists of an investing layer of 
cervical fascia that surrounds the sternocleidomastoid and trapezius 
muscles.

• The floor of the posterior triangle is covered by the prevertebral layer 
of cervical fascia and consists of the following muscles, beginning 
superiorly: splenius capitis; levator scapulae; and posterior, middle, 
and anterior scalene muscles.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1025.
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NECK:POSTERIORTRIANGLE,NERVES

IN THE CLINIC:

• A variety of nerves pass through or are within the posterior triangle. 
These include the accessory nerve (XI), branches of the cervical 
plexus, components forming the brachial plexus, and branches of the 
brachial plexus. Because of the superficial location of some of these 
nerves, they are susceptible to injury.

1. Lesseroccipitalnerve
2. Greatauricularnerve
3. Accessorynerve(XI)
4. Supraclavicularnerves
5. Transversecervicalnerve

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1027.
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Identify the indicated arteries, veins, and nerves 
related to the posterior triangle of  the neck.
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BASEOFNECK

1. Phrenicnerve
2. Transversecervicalartery
3. Brachialplexus
4. Suprascapularartery
5. Subclavianvein
6. Externaljugularvein
7. Thyrocervicaltrunk
8. Inferiorthyroidartery
9. Vagusnerve(X)

10. Commoncarotidartery
11. Internaljugularvein

IN THE CLINIC:

• Large-bore catheters can be inserted into larger central veins (central 
venous access) for the administration of large amounts of fluids or 
drugs that need rapid dilution. In the root of the neck this must  
be done carefully to avoid injury to surrounding structures. A 
misdirected subclavian vein procedure can puncture the cervical 
pleura, producing a pneumothorax, and an improperly performed 
internal jugular vein procedure can cause local hematoma and 
damage to the carotid artery.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1026.
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Identify the indicated arteries in the base of  the neck.
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BASEOFNECK:ARTERIES

1. Vertebralartery
2. Ascendingcervicalartery
3. Transversecervicalartery
4. Suprascapularartery
5. Leftsubclavianartery
6. Internalthoracicartery
7. Leftcommoncarotidartery
8. Rightsubclavianartery
9. Thyrocervicaltrunk

10. Costocervicaltrunk
11. Supremeintercostalartery
12. Deepcervicalartery
13. Inferiorthyroidartery

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1031.

IN THE CLINIC:

• Each subclavian artery is divided into three parts by the anterior 
scalene muscle. The first part extends from the origin of the artery to 
the anterior scalene muscle. The second part is the portion of the 
artery posterior to the anterior scalene muscle. The third part is the 
portion of the artery lateral to the anterior scalene muscle before the 
artery reaches the lateral border of rib I. All branches (vertebral, 
thyrocervical trunk, internal thoracic, costocervical) from the 
subclavian arteries arise from the first part of the artery, except for 
the costocervical trunk on the right side, which arises from the 
second part.



BASEOFNECK:LYMPHATICS 349 

Identify the indicated structures.
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BASEOFNECK:LYMPHATICS

1. Esophagus
2. Trachea
3. Leftinternaljugularvein
4. Leftsubclavianvein
5. Thoracicduct
6. Rightinternaljugularvein
7. Jugulartrunk
8. Subclaviantrunk
9. Rightsubclavianvein

10. Rightlymphaticduct
11. Rightbrachiocephalicvein
12. Leftbrachiocephalicvein
13. Superiorvenacava
14. Bronchomediastinaltrunk

IN THE CLINIC:

• The thoracic duct terminates in the junction between the left internal 
jugular and left subclavian veins. It may be joined at this junction by 
the left jugular trunk, which drains lymph from the left side of the 
head and neck, and the left subclavian trunk, which drains lymph 
from the left upper limb. The left bronchomediastinal trunk, which 
drains lymph from the left half of the thoracic structures, usually 
enters the left subclavian vein directly but may occasionally enter the 
thoracic duct. A similar confluence of lymphatic trunks occurs on the 
right side.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1037.



SECTION 9: SURFACE ANATOMY

350.	 Back	Surface	Anatomy
351.	 End	of 	Spinal	Cord:	Lumbar	Puncture
352.	 Thoracic	Skeletal	Landmarks
353.	 Heart	Valve	Auscultation
354.	 Lung	Auscultation	1
355.	 Lung	Auscultation	2
356.	 Referred	Pain:	Heart
357.	 Inguinal	Hernia	I
358.	 Inguinal	Hernia	II
359.	 Inguinal	Hernia	III
360.	 Referred	Abdominal	Pain
361.	 Female	Perineum
362.	 Male	Perineum
363.	 Gluteal	Injection	Site
364.	 Femoral	Triangle	Surface	Anatomy
365.	 Popliteal	Fossa
366.	 Tarsal	Tunnel
367.	 Lower	Limb	Pulse	Points
368.	 Upper	Limb	Pulse	Points
369.	 Head	and	Neck	Pulse	Points
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BACKSURFACEANATOMY 350 

Identify the indicated bony landmarks.
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BACKSURFACEANATOMY

1. Externaloccipitalprotuberance
2. CIIvertebralspinousprocess
3. CVIIvertebralspinousprocess
4. TIvertebralspinousprocess
5. TIIIvertebralspinousprocess
6. TVIIvertebralspinousprocess
7. TXIIvertebralspinousprocess
8. LIVvertebralspinousprocess
9. SIIvertebralspinousprocess

10. Tipof coccyx

IN THE CLINIC:

• Vertebral spines are used as landmarks for approximating the 
position of deep structures in the back, thorax, and abdomen.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 114.



ENDOFSPINALCORD:LUMBARPUNCTURE 351 

Identify the indicated features.

1

2
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ENDOFSPINALCORD:LUMBARPUNCTURE

1. Inferiorendof spinalcordnormallybetweenLIandLIIvertebrae
2. Inferiorendof subarachnoidspacenormallyatSII

IN THE CLINIC:

• In most adults the subarachnoid space can be accessed in the lower 
lumbar region with minimal risk of damage to the spinal cord.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, pp. 115-116.



THORACICSKELETALLANDMARKS 352 

Identify the indicated features.
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IX
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THORACICSKELETALLANDMARKS

1. Jugularnotch/suprasternalnotch
2. Manubriumof sternum
3. Sternalangle
4. Bodyof sternum
5. Xiphoidprocess
6. Costalmargin
7. Clavicle

IN THE CLINIC:

• The sternal angle is a major landmark for counting ribs. Rib II 
articulates with the angle.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 231.



HEARTVALVEAUSCULTATION 353 

1 3

42

Which heart valves can be heard at each of  the 
indicated positions?
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HEARTVALVEAUSCULTATION

1. Aorticvalve
2. Tricuspidvalve
3. Pulmonaryvalve
4. Mitralvalve

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 236.



LUNGAUSCULTATION1 354 

Which parts of  the lungs can be heard at each of  the 
indicated positions?

1 2

3 4
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LUNGAUSCULTATION1

1. Apexof rightlung
2. Superiorlobeof rightlung
3. Middlelobeof rightlung
4. Inferiorlobeof rightlung

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 240.



LUNGAUSCULTATION2 355 

1

2

3

Which parts of  the lungs can be heard at each of  the 
indicated positions?
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LUNGAUSCULTATION2

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 240.

1. Apexof leftlung
2. Superiorlobeof leftlung
3. Inferiorlobeof leftlung



REFERREDPAIN:HEART 356 

What types of  nerves are indicated in the figure?

T3
T4

T2

T1

2

1
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REFERREDPAIN:HEART

1. Somaticsensory
2. Visceralsensory

IN THE CLINIC:

• The figure indicates how pain from the heart is referred to the chest 
and upper limb on the left side. Visceral pain impulses from the heart 
enter the spinal cord mainly at spinal cord levels T2 to T4. These 
fibers synapse with interneurons in the cord that also receive 
impulses from somatic sensory nerves from the skin that enter at the 
same spinal cord levels. The central nervous system interprets the 
input from the heart as coming from skin.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 244.



INGUINALHERNIAI 357 

What type of  inguinal hernia is indicated  
in the figure?

Deep inguinal ring

Superficial inguinal ring

Peritoneal sac

Testis

Parietal peritoneum

Inferior epigastric vessels

Extraperitoneal fascia

Conjoint tendon
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INGUINALHERNIAI

This is an indirect inguinal hernia.
IN THE CLINIC:

• An indirect inguinal hernia follows the contents of the spermatic cord 
through the deep (internal) inguinal ring and inguinal canal. The neck 
of the hernia is lateral to the inferior epigastric vessels.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 299.



INGUINALHERNIAII 358 

Deep inguinal ring

Superficial inguinal ringPeritoneal bulge

Testis

Parietal peritoneum

Inferior epigastric vessels

Extraperitoneal
fascia

Conjoint tendon

What type of  inguinal hernia is indicated  
in the figure?
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INGUINALHERNIAII

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 300.

This is a direct inguinal hernia.
IN THE CLINIC:

• A direct inguinal hernia protrudes anteriorly through a weakened 
posterior wall (conjoint tendon) of the inguinal canal immediately 
behind the superficial (external) inguinal ring. In this location, the 
neck of the hernia is medial to the inferior epigastric vessels.



INGUINALHERNIAIII 359 

What type of  inguinal hernia is indicated by the 
asterisk in the figure?

Inferior
epigastric vessels

*

Testicular
vessels

LateralMedial

External
iliac vessels

Ductus
deferens
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INGUINALHERNIAIII

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 301.

This is a direct inguinal hernia.
IN THE CLINIC:

• A direct inguinal hernia protrudes anteriorly through a weakened 
posterior wall (conjoint tendon) of the inguinal canal immediately 
behind the superficial (external) inguinal ring. In this location, the 
neck of the hernia is medial to the inferior epigastric vessels.



REFERREDABDOMINALPAIN 360 

3

2

1

Pain from what parts of  the gastrointestinal system 
are referred to the indicated regions?
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REFERREDABDOMINALPAIN

1. Foregut
2. Midgut
3. Hindgut

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 408.



FEMALEPERINEUM 361 

Identify the indicated features.
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FEMALEPERINEUM

1. Pubicsymphysis
2. Urogenitaltriangle
3. Analtriangle
4. Coccyx
5. Analaperture
6. Ischialtuberosity
7. Glansclitoris
8. Urethralopening
9. Hymen

10. Vaginalopening
11. Fourchette
12. Openingof ductof greatervestibulargland
13. Openingof ductof para-urethralgland
14. Prepuceof clitoris

IN THE CLINIC:

• The pubic symphysis, ischial tuberosities, and coccyx can all be 
palpated easily in a patient. An imaginary line between the ischial 
tuberosities divides the diamond-shaped perineum into an anterior 
urogenital triangle and a posterior anal triangle.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 510.



MALEPERINEUM 362 

1

2

3

4

5

6

7

12
11

10
9

8

Identify the indicated features.
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MALEPERINEUM

1. Pubicsymphysis
2. Glanspenis
3. Raphe
4. Scrotum
5. Analaperture
6. Coccyx
7. Ischialtuberosity
8. Coronaof glans
9. Prepuce

10. Externalurethralorifice
11. Frenulumof glans
12. Neckof glans

IN THE CLINIC:

• The pubic symphysis, ischial tuberosities, and coccyx can all be 
palpated easily in a patient. An imaginary line between the ischial 
tuberosities divides the diamond-shaped perineum into an anterior 
urogenital triangle and a posterior anal triangle.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 511.



GLUTEALINJECTIONSITE 363 

2

1

3

4

Identify the indicated structures.
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GLUTEALINJECTIONSITE

1. Ischialtuberosity
2. Sciaticnerve
3. Safeinjectionsite
4. Highestpointoniliaccrest

IN THE CLINIC:

• The gluteal region can be divided into quadrants by two lines 
positioned using palpable bony landmarks. One line descends 
vertically from the highest point of the iliac crest. The other line 
passes horizontally through the first line midway between the 
highest point of the iliac crest and the horizontal plane through the 
ischial tuberosity. Injections can be carried out in the anterior corner 
of the upper lateral quadrant to avoid injury to the sciatic nerve and 
other structures in the region.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 663.



FEMORALTRIANGLESURFACEANATOMY 364 

Identify the indicated structures.
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FEMORALTRIANGLESURFACEANATOMY

1. Anteriorsuperioriliacspine
2. Inguinalligament
3. Medialmarginof sartoriusmuscle
4. Femoralnerve
5. Femoralartery
6. Femoralvein
7. Medialmarginof adductorlongusmuscle
8. Pubicsymphysis
9. Pubictubercle

10. Lymphaticspassingthroughfemoralcanal

IN THE CLINIC:

• The pulse of the femoral artery can be felt midway between the 
pubic symphysis and anterior superior iliac spine just inferior to the 
inguinal ligament.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 664.



POPLITEALFOSSA 365 

Identify the indicated structures.
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POPLITEALFOSSA

1. Semimembranosusmuscle
2. Poplitealvein
3. Poplitealartery
4. Tibialnerve
5. Semitendinosustendon
6. Medialheadof gastrocnemiusmuscle
7. Smallsaphenousveinpenetratingdeepfascia
8. Smallsaphenousvein
9. Lateralheadof gastrocnemiusmuscle

10. Headof fibula
11. Bicepsfemorismuscleandtendon
12. Commonfibularnerve

IN THE CLINIC:

• The pulse of the popliteal artery can be felt by deep palpation just 
medial to the midline in the popliteal fossa.

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 666.



TARSALTUNNEL 366 

Identify the indicated structures.
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TARSALTUNNEL

1. Medialmalleolus
2. Tibialisposteriortendon
3. Flexordigitorumlongustendon
4. Flexorhallucislongustendon
5. Posteriortibialartery
6. Tibialnerve
7. Calcaneus

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 667.

IN THE CLINIC:

• The pulse of the posterior tibial artery can be felt approximately 
midway between the medial malleolus and heel.



LOWERLIMBPULSEPOINTS 367 

The pulses of  which arteries can be palpated at each  
of  the indicated sites?

1 2

3 4
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LOWERLIMBPULSEPOINTS

1. Femoral
2. Popliteal
3. Posteriortibial
4. Dorsalispedis

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 671.



UPPERLIMBPULSEPOINTS 368 

6 1

5

2

3

4

The pulses of  which arteries can be palpated at each  
of  the indicated sites?
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UPPERLIMBPULSEPOINTS

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 828.

1. Brachial
2. Brachial
3. Ulnar
4. Radial
5. Radial
6. Axillary



HEADANDNECKPULSEPOINTS 369 

4

3

1

2

The pulses of  which arteries can be palpated at each  
of  the indicated sites?
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HEADANDNECKPULSEPOINTS

1. Anteriorbranchof superficialtemporalartery
2. Facialartery
3. Commoncarotidartery
4. Superficialtemporalartery

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 1128.



SECTION 10: NERVOUS SYSTEM

370.	 Brain:	Base	of 	Brain	Cranial	Nerves
371.	 Spinal	Cord
372.	 Spinal	Nerve
373.	 Heart	Sympathetics
374.	 Gastrointestinal	Sympathetics
375.	 Parasympathetics
376.	 Parasympathetic	Ganglia
377.	 Pelvic	Autonomics
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BRAIN:
BASEOFBRAINCRANIALNERVES 370 

Identify the indicated cranial nerves in this inferior 
view of  the brain.
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BRAIN:
BASEOFBRAINCRANIALNERVES

1. Olfactorybulb(theolfactorynerve[I]connectswiththisstructure)
2. Opticnerve(II)
3. Oculomotornerve(III)
4. Trochlearnerve(IV)
5. Trigeminalnerve(V)
6. Abducentnerve(VI)
7. Hypoglossalnerve(XII)
8. Accessorynerve(XI)
9. Vagusnerve(X)

10. Glossopharyngealnerve(IX)
11. Vestibulocochlearnerve(VIII)
12. Facialnerve(VII)

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 897.



SPINALCORD 371 

Identify the indicated spinal nerves.
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SPINALCORD

1. C1
2. C8
3. T1
4. S1
5. Co

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 108.



SPINALNERVE 372 

6
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Identify the indicated components related to the 
formation and distribution of  a spinal nerve.
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SPINALNERVE

1. Posteriorroot
2. Spinalganglion
3. Anteriorramus
4. Anteriorrootlets
5. Somaticmotorfiber
6. Posteriorramus
7. Spinalnerve
8. Anteriorroot
9. Somaticsensoryfiber

10. Posteriorrootlets

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 107.



HEARTSYMPATHETICS 373 

4

4 54

6

4
1

2
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7

Identify the indicated structures involved in the 
sympathetic innervation of  the heart.
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HEARTSYMPATHETICS

1. Sympathetictrunk
2. Cervicalspinalcord
3. Grayramuscommunicans
4. Sympatheticcardiacnerves
5. T1toT4spinalcordlevels
6. Cardiacplexus
7. Whiteramuscommunicans

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 43.



GASTROINTESTINALSYMPATHETICS 374 

Identify the indicated structures involved in  
the sympathetic innervation of  abdominal  

and pelvic viscera.
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GASTROINTESTINALSYMPATHETICS

1. T9toT10spinalcordlevels
2. Whiteramuscommunicans
3. Paravertebralsympathetictrunks
4. Abdominalandpelvicviscera
5. Lumbarsplanchnicnerve
6. Greatersplanchnicnerve
7. T5toT9spinalcordlevels
8. Grayramuscommunicans
9. Prevertebralplexusandganglia

10. Sacralsplanchnicnerves
11. Leastsplanchnicnerve
12. T12spinalcordlevel
13. Abdominalaorta
14. Lessersplanchnicnerve
15. L1toL2spinalcordlevels

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 44.



PARASYMPATHETICS 375 

6

18
7

5

9 2

3

4

Identify the indicated components of  the 
parasympathetic part of  the peripheral  

nervous system.
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PARASYMPATHETICS

1. Ciliaryganglion
2. Oticganglion
3. Vagusnerve(X)
4. PelvicsplanchnicnervesfromS2toS4spinalnerves
5. Oculomotornerve(III)
6. Submandibularganglion
7. Facialnerve(VII)
8. Pterygopalatineganglion
9. Glossopharyngealnerve(IX)

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 45.



PARASYMPATHETICGANGLIA 376 
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Identify the indicated structures related to the 
parasympathetic innervation of  the head.
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PARASYMPATHETICGANGLIA

1. Ciliaryganglion
2. Ophthalmicnerve(V1)
3. Oculomotornerve(III)
4. Trigeminalnerve(V)
5. Mandibularnerve(V3)
6. Facialnerve(VII)
7. Vagusnerve(X)
8. Glossopharyngealnerve(IX)
9. Oticganglion

10. Submandibularganglion
11. Pterygopalatineganglion

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 850.



PELVICAUTONOMICS 377 

Identify the indicated structures related to the 
parasympathetic and sympathetic innervation  

of  pelvic structures.
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PELVICAUTONOMICS

1. Sympatheticsdescendingfromabove
2. Pelvicparasympatheticsascending
3. Superiorhypogastricplexus
4. Hypogastricnerve
5. Inferiorhypogastricplexus
6. Pelvicsplanchnicnerves(parasympatheticsfromS2toS4)
7. Sacralsplanchnicnerves(sympatheticsdescendingfromabovein

sympathetictrunk)

Figure from Gray’s	Anatomy	for	Students, 3rd edition, p. 492.



SECTION 11: IMAGING

378.	 Mediastinum:	CT	Images,	Axial	Plane
379.	 Mediastinum:	CT	Images,	Axial	Plane
380.	 Mediastinum:	CT	Images,	Axial	Plane
381.	 Stomach	and	Duodenum:	Double-Contrast	Radiograph
382.	 Jejunum	and	Ileum:	Radiograph
383.	 Large	Intestine:	Radiograph,	Using	Barium
384.	 Liver:	Abdominal	CT	Scan	with	Contrast,	in	Axial	Plane
385.	 Pancreas:	Abdominal	CT	Scan	with	Contrast,	in	Axial	Plane
386.	 Male	Pelvic	Cavity	and	Perineum:	T2-Weighted	MR	Images,	in	Axial	Plane
387.	 Male	Pelvic	Cavity	and	Perineum:	T2-Weighted	MR	Images,	in	Axial	Plane
388.	 Female	Pelvic	Cavity	and	Perineum:	T2-Weighted	MR	Images,	in	Sagittal	

Plane
389.	 Female	Pelvic	Cavity	and	Perineum:	T2-Weighted	MR	Images,	in	Coronal	

Plane
390.	 Female	Pelvic	Cavity	and	Perineum:	T2-Weighted	MR	Images,	in	Axial	

Plane
391.	 Female	Pelvic	Cavity	and	Perineum:	T2-Weighted	MR	Images,	in	Axial	

Plane
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MEDIASTINUM:CTIMAGES,AXIALPLANE 378 

Identify the indicated structures.

9

10

11

12

13

14

15

TIII

1

2

3

4

5

6

7

8



Copyright	2015,	Elsevier	Inc.	All	rights	reserved.

MEDIASTINUM:CTIMAGES,AXIALPLANE

1. Rightcommoncarotidartery
2. Rightbrachiocephalicvein
3. Rightsubclavianartery
4. Trachea
5. Leftbrachiocephalicvein
6. Leftcommoncarotidartery
7. Leftsubclavianartery
8. Esophagus
9. Rightbrachiocephalicvein

10. Trachea
11. Leftbrachiocephalicvein
12. Brachiocephalictrunk
13. Leftcommoncarotidartery
14. Leftsubclavianartery
15. Esophagus



MEDIASTINUM:CTIMAGES,AXIALPLANE 379 

Identify the indicated structures.
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MEDIASTINUM:CTIMAGES,AXIALPLANE

1. Superiorvenacava
2. Trachea
3. Azygosvein
4. Archof aorta
5. Esophagus
6. Ascendingaorta
7. Superiorvenacava
8. Rightpulmonaryartery
9. Rightmainbronchus

10. Carina
11. Pulmonarytrunk
12. Leftpulmonaryartery
13. Leftmainbronchus
14. Esophagus
15. Thoracicaorta



MEDIASTINUM:CTIMAGES,AXIALPLANE 380 

Identify the indicated structures.
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MEDIASTINUM:CTIMAGES,AXIALPLANE

1. Rightatrium
2. Ascendingaorta
3. Rightpulmonaryvein
4. Leftatrium
5. Rightventricle
6. Leftventricle
7. Thoracicaorta
8. Rightatrium
9. Leftatrium

10. Esophagus
11. Rightventricle
12. Leftventricle
13. Thoracicaorta

Figure from Gray’s	Basic	Anatomy, p. 132.



STOMACHANDDUODENUM:
DOUBLE-CONTRASTRADIOGRAPH 381 

41 2 3

6 57

Identify the indicated structures.
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STOMACHANDDUODENUM:
DOUBLE-CONTRASTRADIOGRAPH

1. Superiorpartof duodenum
2. Pyloricantrum
3. Esophagus
4. Fundusof stomach
5. Bodyof stomach
6. Duodenaljejunalflexure
7. Descendingpartof duodenum

Figure from Gray’s	Basic	Anatomy, p. 154.



JEJUNUMANDILEUM:RADIOGRAPH 382 

Identify the indicated structures.
1

23
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JEJUNUMANDILEUM:RADIOGRAPH

1. Jejunum
2. Stomach
3. Ileum



LARGEINTESTINE:
RADIOGRAPH,USINGBARIUM 383 

Identify the indicated structures.
1 32

45
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LARGEINTESTINE:
RADIOGRAPH,USINGBARIUM

1. Ascendingcolon
2. Transversecolon
3. Descendingcolon
4. Rectum
5. Sigmoidcolon

Figure from Gray’s	Basic	Anatomy, p. 159.
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LIVER:ABDOMINALCTSCANWITH
CONTRAST,INAXIALPLANE

1. Quadratelobe
2. Gallbladder
3. Portalvein
4. Inferiorvenacava
5. Rightlobeof liver
6. Rightcrus
7. Leftlobeof liver
8. Neckof pancreas
9. Stomach

10. Aorta
11. Spleen
12. Leftcrus
13. Leftkidney

Figure from Gray’s	Basic	Anatomy, p. 166.
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Identify the indicated structures.
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PANCREAS:ABDOMINALCTSCAN
WITHCONTRAST,INAXIALPLANE

1. Gallbladder
2. Pancreas
3. Portalvein
4. Splenicvein
5. Stomach
6. Leftcolonicflexure
7. Spleen
8. Leftkidney
9. Leftcrus

10. Aorta
11. Rightcrus
12. Inferiorvenacava
13. Rightlobeof liver

Figure from Gray’s	Basic	Anatomy, p. 169.
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Identify the indicated structures.
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MALEPELVICCAVITYANDPERINEUM:
T2-WEIGHTEDMRIMAGES,INAXIALPLANE

Figures from Gray’s	Basic	Anatomy, p. 256.

1. Corporacavernosa
2. Femur
3. Corpusspongiosum
4. Corporacavernosaandcruraof penis
5. Femur
6. Anus
7. Corpusspongiosumandbulbof penis
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MALEPELVICCAVITYANDPERINEUM:
T2-WEIGHTEDMRIMAGES,INAXIALPLANE

Figures from Gray’s	Basic	Anatomy, pp. 257 and 258.

1. Ischiopubicramus
2. Femur
3. Analcanal
4. Urethra
5. Bulbof penis
6. Prostate
7. Femur
8. Ischialtuberosity
9. Obturatorinternus

10. Analcanal
11. Ischio-analfossa
12. Gluteusmaximus
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Identify the indicated structures.
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FEMALEPELVICCAVITYANDPERINEUM:
T2-WEIGHTEDMRIMAGES,INSAGITTALPLANE

1. Sacralpromontory
2. Smallintestine
3. Uterus
4. Bladder
5. Pubis
6. Sacrum
7. Rectum
8. Vagina
9. Analcanal

10. Sacralpromontory
11. Smallintestine
12. Uterus
13. Bladder
14. Pubis
15. Sacrum
16. Rectum
17. Cervix
18. Vagina

Figures from Gray’s	Basic	Anatomy, p. 259.
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Identify the indicated structures.
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FEMALEPELVICCAVITYANDPERINEUM:
T2-WEIGHTEDMRIMAGES,INCORONALPLANE

Figures from Gray’s	Basic	Anatomy, pp. 261 and 262.

1. Uterus
2. Smallintestine
3. Iliacus
4. Ilium
5. Neckof femur
6. Headof femur
7. Bladder
8. Acetabulum
9. Smallintestine

10. Uterus
11. Ilium
12. Neckof femur
13. Headof femur
14. Bladder
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Identify the indicated structures.
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FEMALEPELVICCAVITYANDPERINEUM:
T2-WEIGHTEDMRIMAGES,INAXIALPLANE

1. Vagina
2. Urethra
3. Pubicsymphysis
4. Femur
5. Gluteusmaximus
6. Ischialtuberosity
7. Anus
8. Obturatorinternus(passingthorughlessersciaticforamen)
9. Vagina

10. Bladder
11. Acetabulum
12. Headof femur
13. Gluteusmaximus
14. Ischium
15. Rectum
16. Obturatorinternus

Figures from Gray’s	Basic	Anatomy, p. 262.
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Identify the indicated structures.
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FEMALEPELVICCAVITYANDPERINEUM:
T2-WEIGHTEDMRIMAGES,INAXIALPLANE

1. Bladder
2. Uterus
3. Headof femur
4. Gluteusmaximus
5. Rectum
6. Ischium
7. Uterus
8. Cervix
9. Ilium

10. Rectum

Figures from Gray’s	Basic	Anatomy, p. 263.
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