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				Introduction

				A sound knowledge of anatomy is crucial to the practice of radiology and amongst one of the hardest subjects for trainees to grasp. It requires not only a good memory for detail but also spatial awareness.

				This book is not intended to be a primary revision tool but rather as an aid to help you identify gaps in anatomical knowledge and areas for further study. The best time to use this book is in the weeks running up to the examination after having read through a good anatomy textbook and atlas.

				Some of our top tips on performing well at the examination include the following:

				1)	Go quickly! Many candidates find themselves pushed for time and some don’t even manage to finish the paper. You are only given about 3.5 minutes per image so if an area of anatomy is not immediately obvious to you, skip it and come back to it afterwards.

				2)	Remember to be as specific as you can for each question. For example, label ‘head of right humerus bone’ and not just ‘humerus’. This can lose you easy marks! (If you find you don’t have any time to recheck your answers at the end of the examination then at least go over and make sure you have labeled the correct side for all your answers).

				3)	Have a go at all the questions even if you aren’t entirely sure. Remember there is no negative marking in this examination.

				4)	The syllabus for the anatomy module is found on the Royal College of Radiologists website. It is important to read this document prior to the examination to guide your revision. For example it is important to know that nuclear medicine and endocavity ultrasound imaging is not examined. This will save you time when revising.

				5)	And lastly, on a practical note, ensure you leave plenty of time to reach the examination centre, wear something comfortable (you are allowed to wear jeans and informal attire), bring something to write with and most of all do not forget your letter of registration and photographic identity otherwise you will not be allowed to sit the examination!

				Good luck! We hope you find this revision aid useful and welcome any comments for improvements.

				 

				S. Shelmerdine, B. Bhaludin, W. Y. Mok, S. Jawad

				

			

		

	
		
			
				About the Examination

				The anatomy module of the FRCR Part 1 examination was introduced in March 2010 by the Royal College of Radiologists and is held three times a year in March, June and September. It lasts for 75 minutes and comprises of 20 images each with five questions. Most questions ask the candidate to label structures within the image, however there are also questions regarding normal anatomical variants, the blood supply to a certain structure (e.g. blood supply to the femoral head) or the normal measurements of parts of anatomy (e.g. maximum diameter of the common bile duct).

				The images are viewed on a 19 inch Apple Mac computer screen using the Osirix software system. The brightness and contrast of the 20 images can be altered, however the images are already optimized so that this is not necessary. In addition, candidates are allowed to choose the order in which to view the images and may go back and change their answers during the examination. If you find this all rather daunting - don’t worry – you will be given a short briefing and the chance to perform two practice (unmarked) questions before the examination. All answers are written within a paper booklet and can be filled in with pen or pencil.
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				Answers

				Question 1

				(a)	Ascending aorta

				(b)	Superior vena cava

				(c)	Right bronchial artery

				(d)	Right upper lobe pulmonary artery

				(e)	Azygous vein

				There are three components to the azygous venous system which includes the azygous vein, hemiazygous vein and accessory azygous vein. The azygous vein forms a bridge between the inferior and superior vena cava and accepts flow from the intercostal veins. It runs on the right side of the thorax like the vena cava. The hemiazygous vein drains the inferior left side of the thorax and the accessory hemiazygous vein drains the superior left side before draining into the azygous vein.

				 

				Question 2

				(a)	Superior vena cava

				(b)	Azygous vein

				(c)	Right bronchial artery

				(d)	Left bronchial artery

				(e)	Descending aorta

				 

				Question 3

				(a)	Right brachiocephalic vein

				(b)	Arch of azygous vein

				(c)	Right upper pulmonary artery

				(d)	Right main pulmonary artery

				(e)	Right upper pulmonary vein

				 

				Question 4

				(a)	Superior articular process of vertebral bone

				(b)	Transverse process of vertebral bone

				(c)	Inferior articular process of vertebral bone

				(d)	Pedicle of vertebral bone

				(e)	Par interarticularis

				The structures described above can be easily identified if you imagine them taking on the appearance of a ‘Scotty’ dog. The ear of the dog represents the superior articular process, the nose as the transverse process, the eye of the dog as the pedicle and front leg as the inferior articular process. The neck of the dog is called the ‘pars interarticularis’. In a fracture of the pars interarticularis the dog is said to look as if it is wearing a ‘collar’ because of the radiolucent line (fracture) through this structure.

				 

				Question 5

				(a)	Corpus Callosum

				(b)	Middle cerebral artery

				(c)	Tectal plate

				(d)	Pons

				(e)	Fourth ventricle

				This image is a very common saggital section through the brain to get in the FRCR anatomy examination. It is important to be able to label all the structures visible on such an image

				 

				Question 6

				(a)	Right coronary artery

				(b)	Oblique sinus

				(c)	Left anterior descending artery

				(d)	Transverse sinus

				(e)	Left main bronchus

				The coronary circulation is an area of anatomy that is usually forgotten about when revising thoracic anatomy. The right and left coronary arteries arise from the sinuses of Valsalva which are located within the right ad left leaflets of the aortic valve.

				The right coronary artery runs within the coronary sulcus and gives rise to the marginal and posterior interventricular arteries. The left main coronary artery gives rise to the circumflex artery and the anterior descending artery. The left anterior descending artery travels within the interventricular groove and gives off diagonal and perforating septal branches.

				 

				Question 7

				(a)	Anterior cruciate ligament

				(b)	Fibular (lateral) collateral ligament

				(c)	Biceps femoris tendon

				(d)	Posterior cruciate ligament

				(e)	Medial meniscus

				 

				Question 8

				(a)	Right fallopian tube

				(b)	Body of uterus

				(c)	Catheter

				(d)	Fundus of uterus

				(e)	Left cornu of uterus

				 

				Question 9

				(a)	Anterior communicating artery

				(b)	Posterior communicating artery

				(c)	Left anterior cerebral artery

				(d)	Left middle cerebral artery

				(e)	Left posterior cerebral artery

				It is a common question to be asked about the branches of the internal carotid arteries and also the vessels of the ‘Circle of Willis’. The important arteries to identify are demonstrated diagrammatically below.
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				Question 10

				(a)	Clivus

				(b)	Left cochlea

				(c)	Left ossicle bones

				(d)	Left mastoid air cells

				(e)	Left occipito-mastoid suture

				 

				Question 11

				(a)	Right anterior ethmoid air cells

				(b)	Right mastoid air cells

				(c)	Left sphenoid sinus (antrum)

				(d)	Left foramen ovale

				(e)	Left pinna of ear

				 

				Question 12

				(a)	Proximal phalanx of first toe

				(b)	Navicular bone

				(c)	Distal phalanx of the 5th toe

				(d)	Base of the 5th metatarsal bone

				(e)	Calcaneus bone

				 

				Question 13

				(a)	Inferior vena cava

				(b)	Spinal cord

				(c)	Spinous process

				(d)	Left psoas major muscle

				(e)	Left erector spinae muscle

				 

				Question 14

				(a)	Superior mesenteric vein

				(b)	Inferior vena cava

				(c)	Superior mesenteric artery

				(d)	Left crus of diaphragm

				(e)	Spleen

				You may be asked questions regarding tributaries of the inferior vena cava. This is demonstrated in the diagram below. It is important to realize that on the right the suprarenal and gonadal veins drain directly into the inferior vena cava, however on the left these vessels first join the left renal vein and are therefore not tributaries of the inferior vena cava.
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				Question 15

				(a)	Right condylar head of mandible

				(b)	Right angle of mandible

				(c)	Nasal septum

				(d)	Left coronoid process

				(e)	Hyoid bone

				 

				Question 16

				(a)	Capitate bone

				(b)	Distal radius bone

				(c)	First metacarpal bone

				(d)	Pisiform bone

				(e)	Lunate bone

				 

				Question 17

				(a)	Right common iliac artery

				(b)	Inferior vena cava

				(c)	Right psoas muscle

				(d)	Left common iliac artery

				(e)	Splenic flexure

				 

				Question 18

				(a)	Medial cuneiform bone

				(b)	Flexor digitorum longus muscle

				(c)	Tibia bone

				(d)	Flexor digitorum brevis muscle

				(e)	Calcaneus

				 

				Question 19

				(a)	Left 12th rib (posterior portion)

				(b)	Right iliac crest

				(c)	Left L1 pedicle

				(d)	Left psoas muscle shadow

				(e)	Left sacro-iliac joint

				 

				Question 20

				(a)	Hepatic artery

				(b)	Hepatic portal vein

				(c)	Right adrenal gland

				(d)	Stomach

				(e)	Abdominal aorta

				The portal vein carries deoxygenated blood from the gastrointestinal system to the liver. Although it is responsible for 70% of the blood flow to the liver, it provides 50% of the oxygen content. The remaining 30% of the blood flow to the liver is provided by the hepatic artery which also supplies other 50% of oxygen content required.

				The diagram below demonstrates the various vessels that form to create the portal vein.
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				It may be interesting to note that a ‘portal venous system’ describes a situation where one capillary bed drains into another capillary bed without first reaching the heart. Within the body there are two main portal venous systems, the first has already been described above and the second is the hypophyseal portal system within the brain.
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				Answers

				Question 1

				(a)	Stomach

				(b)	Left common iliac artery

				(c)	Left common iliac vein

				(d)	Left pubic bone

				(e)	Left gluteus maximus muscle

				 

				Question 2

				(a)	Right frontal sinus

				(b)	Right posterior clinoid process

				(c)	Right occipito-mastoid suture

				(d)	Left anterior clinoid process

				(e)	Left cochlea

				The region bounded by the anterior and posterior clinoid processes is termed the sella turcica. Within this region sits the pituitary gland. The anterior and posterior clinoid processes are both part of the sphenoid bone and give rise to the attachment for the tentorium cerebelli. This is a portion of dura mater which separates the superior part of the cerebellum from the inferior part of the occipital lobes.

				 

				Question 3

				(a)	Internal (medial) epicondyle of humerus bone

				(b)	Ulna bone

				(c)	Ossification site of the capitellum

				(d)	Epiphysis of the proximal radius

				(e)	Neck of radius bone

				This radiograph demonstrates several ossification centres on a paediatric elbow. It is important to know the sequence in which these ossification centres appear so that you do not mistake them for fragments of bone caused by a fracture. The age of appearance of these ossification centres vary between children and many textbooks will give you different figures, however it is the order in which they appear that is more clinically significant.  The mnemonic ‘CRITOL’ is commonly used.

				•	C = 	Capitellum of the radius bone

				•	R = 	Radial head

				•	I = 	Internal (medial) epicondyle of the humerus

				•	T = 	Trochlea of the ulna

				•	O = 	Olecranon process of the ulna

				•	L = 	Lateral epicondyle of the humerus

				 

				Question 4

				(a)	Liver

				(b)	Coeliac artery

				(c)	Superior mesenteric artery

				(d)	Abdominal aorta

				(e)	Left renal vein

				The levels of the arterial branches of the abdominal aorta are important to know and summarised here:

				 

				
					
						
								
								Artery

							
								
								Vertebral Level

							
						

					
					
						
								
								Origin of the abdominal aorta

							
								
								T12 vertebral level the descending aorta pierces the diaphragm and is then known as the abdominal aorta

							
						

						
								
								Coeliac Axis/ Artery

							
								
								Upper L1 vertebral level

							
						

						
								
								Superior Mesenteric Artery

							
								
								Lower L1 vertebral level – note how the distance between the origin of the coeliac axis and superior mesenteric artery are very close together compared to the origin of the inferior mesenteric artery.

							
						

						
								
								Renal Arteries

							
								
								Between the L1 and L2 vertebral levels

							
						

						
								
								Inferior Mesentery Artery

							
								
								L3 vertebral level

							
						

						
								
								Bifurcation of the abdominal aorta

							
								
								Above the level of the umbilicus at the L4 vertebral level

							
						

					
				

				 

				Question 5

				(a)	Trachea

				(b)	Manubrium

				(c)	Sternum

				(d)	Superior vena cava

				(e)	Vertebral body of T10

				 

				Question 6

				(a)	Hepatic portal vein

				(b)	Superior mesenteric vein

				(c)	Spleen

				(d)	Splenic vein

				(e)	Inferior mesenteric artery

				 

				Question 7

				(a)	Left rectus abdominis muscle

				(b)	Inferior vena cava

				(c)	Right quadratus lumborum muscle

				(d)	Left external oblique muscle

				(e)	Left erector spinae muscle

				 

				Question 8

				(a)	Base of the 5th metatarsal bone

				(b)	Cuboid bone

				(c)	Distal phalanx of big toe

				(d)	Navicular bone

				(e)	Ossification centre for distal tibia bone

				 

				Question 9

				(a)	Right anterior superior iliac spine

				(b)	Right obturator foramen

				(c)	Left sacro-iliac joint

				(d)	Pubic symphysis

				(e)	Left greater trochanter of the femur bone

				 

				Question 10

				(a)	Second metacarpal bone of the right hand

				(b)	Right capitate bone

				(c)	Epipysis of the distal radius bone

				(d)	Right Triquetral bone

				(e)	Right ulna bone

				 

				Question 11

				(a)	Hepatic flexure

				(b)	Caecum

				(c)	Splenic flexure

				(d)	Transverse colon

				(e)	Descending colon

				 

				Question 12

				(a)	Right fimbriae

				(b)	Speculum

				(c)	Left pedicle of L5 vertebra

				(d)	Left sacro-iliac joint

				(e)	Left acetabulum

				 

				Question 13

				(a)	Right temporalis muscle

				(b)	Right optic nerve

				(c)	Right maxillary sinus

				(d)	Interhemispheric fissure

				(e)	Left medial rectus muscle.

				 

				Question 14

				(a)	Genu of corpus callosum

				(b)	Middle turbinate

				(c)	Tectal plate

				(d)	Fourth Ventricle

				(e)	Clivus

				 

				Question 15

				(a)	Segment 4a

				(b)	Segment 6

				(c)	Segment 2

				(d)	Left hepatic vein

				(e)	Descending Aorta

				The liver can be divided into eight segments that are functionally independent, each with its own vascular supply and biliary drainage. The division lines are formed by the hepatic veins and the portal hepatic vein. The latter divided the whole liver into a superior and inferior portion. The middle hepatic vein drains the liver into left and right lobes. The left hepatic vein drains the left lobe into lateral and medial sections and the right hepatic vein drains the right lobe into medial and lateral segments. Segment I lies posteriorly and corresponds to the caudate lobe.
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				Question 16

				(a)	Hyoid bone

				(b)	Pre-epiglottic space

				(c)	Angle of mandible

				(d)	Epiglottis

				(e)	C5 vertebral body

				 

				Question 17

				(a)	Genu of corpus callosum

				(b)	Pituitary gland

				(c)	Soft palate

				(d)	Cerebellum

				(e)	Odontoid peg

				 

				Question 18

				(a)	Gallbladder

				(b)	Hepatic portal vein

				(c)	Right crus of diaphragm

				(d)	Superior mesenteric artery

				(e)	Splenic vein

				 

				Question 19

				(a) Right external iliac artery

				(b) Right pectineus muscle

				(c) Right gluteus maximus muscle

				(d) Left sartorius muscle

				(e) Rectum

				 

				Question 20

				(a)	Medial epicondyle

				(b)	Olecranon process of ulna bone

				(c)	Radial tuberosity

				(d)	Olecranon fossa

				(e)	Proximal radial head
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				Answers

				Question 1

				(a)	Odontoid process of C2 vertebra

				(b)	Right atlanto-axial joint

				(c)	Spinous process of C2 vertebra

				(d)	Posterior arch of C1 vertebra

				(e)	Left pedicle of C2 vertebra

				This is a peg view of the cervical spine radiograph which can easily feature in the exams. This view enables assessment of the C1 and C2 vertebrae.

				 

				Question 2

				(a)	Femur

				(b)	Patella

				(c)	Intercondylar fossa

				(d)	Tuberosity of tibia

				(e)	Styloid process (apex) of fibula

				 

				Question 3

				(a)	Right lentiform nucleus

				(b)	Right sylvian fissure

				(c)	Suprasellar cistern

				(d)	Body of corpus callosum

				(e)	Left internal capsule

				This MRI shows a coronal view of the brain. It is important to be able to recognise structures at this level (at the level of the optic chiasm). The suprasellar cistern contains cerebrospinal fluid which lies above the sella (pituitary gland) and would therefore appear bright in a T2W MRI image like this one.

				The term ‘cistern’ (Latin for ‘box’) is easily confused with ‘ventricle’ although they are not the same structures. Cisterns are cerebrospinal fluid filled openings within the brain created by separation of the pia and dura mater (making them openings of subarachnoid space). The important cisterns to recognise  include:

				•	Cisterna Magna (Cerebellomedullary cistern)

				This is the largest of the subarachnoid cisterns. It lies inferior to the cerebellum and posterior to the medulla. It is filled with cerebrospinal fluid from the fourth ventricle via lateral and median aperatures.

				•	Cisterna Pontis (Pontine cistern)

				This is situated anterior to the lower pons and upper medulla

				•	Cisterna Interpeduncularis (Interpeduncular cistern)

				This space is anterior to the cerebral peduncles

				•	Superior Cistern (Quadrigeminal cistern)

				This is located posterior to the tectal or quadrigeminal plate.

				•	Cisterna Ambiens (Ambient cistern)

				The ambient cistern consist of thin sheet like projections which are dorsally continuous with the quadrigeminal cistern.

				 

				Question 4

				(a)	Apical segment of right inferior lobe

				(b)	Bronchus intermedius

				(c)	Right oblique fissure

				(d)	Medial segment of right middle lobe

				(e)	Left superior lobe bronchus

				It is crucial to be able to recognise the lung segments on a CT chest. This can be difficult with static CT images. Use the fissures to guide yourself through. Unlike given in this image, sometimes the horizontal fissure is recognised by a bare area on the axial CT.

				 

				Question 5

				(a)	Body of L4 vertebra

				(b)	Fundus of uterus

				(c)	Urinary bladder

				(d)	Body of pubis

				(e)	Rectum

				 

				Question 6

				(a)	Posterior cruciate ligament

				(b)	Anterior cruciate ligament

				(c)	Infrapatellar (Hoffa’s) fat pad

				(d)	Tibia

				(e)	Popliteus muscle

				The posterior and anterior cruciate ligaments will have a low signal on all sequences of the MRI and they are easily identifiable. It is therefore important to be able to differentiate between the ACL and PCL. The PCL has a characteristic hook shape as demonstrated in this image.

				Another method is to remember that the anterior cruciate ligament originates anteriorly and moves laterally, the posterior cruciate ligament originates posteriorly and moves medially. Think to yourself the mnemonic ‘all afternoon’ = AL (anterior, lateral) PM (posterior, medial).

				 

				Question 7

				(a)	Coracoacromial ligament

				(b)	Coracoid process

				(c)	Subscapularis muscle

				(d)	Supraspinatus muscle

				(e)	Acromion

				Most candidates find it difficult to locate the acromion process and coracoid process – the trick is to remember that the coracoid process always protrudes anteriorly compared to the acromion and that the acromion articulates with the clavicle. Once the coracoid process is identified, you will be able to orientate yourself to the image (anterior vs posterior). In this image, you can see that the coracohumeral ligament arises from the coracoid process and passes downward to the humerus.

				A question that has been asked in previous examinations is to name one muscle that attaches to the coracoid process. Although the question only asks for one muscle, it is worth knowing that there are two possible answers to this question:

				1)	Corachobrachialis muscle (the easiest to remember as it has ‘coracho-’ in the name) and the

				2)	Short head of biceps brachii muscle.

				Some textbooks may also quote the pectoralis minor muscle as a third option, however this muscle is mostly attached to the medial aspect of the coracoid process and not completely from the corachoid process itself.

				 

				Question 8

				(a)	Superior vena cava

				(b)	Right atrial border

				(c)	Right dome of diaphragm

				(d)	Left pulmonary artery

				(e)	Border of left ventricle

				 

				Question 9

				(a)	Descending (second) part of duodenum

				(b)	Incisura angularis of the stomach

				(c)	Antrum of stomach

				(d)	Proximal jejunum

				(e)	Proximal ileum

				The incisura angularis is a well-marked notch which serves to separate the stomach into right and left parts. The antrum lies distal to this. The jejunum can be differentiated from the ileum as it has more valvulae conniventes and is larger than the ileum. A revision of the different parts of the stomach is summarised in the diagram below:
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				Question 10

				(a)	Left clavicle

				(b)	Coracoid process of left scapula

				(c)	Acromion process of left scapula

				(d)	Head of left humerus

				(e)	Lateral border of left scapula

				This is a lateral scapula view of the shoulder. The acromion and coracoid form a Y shape with the scapula. To avoid confusion between which is acromion and coracoid, always remember that the acromion and clavicle form a roof over the shoulder joint which can be easily appreciated in this image.

				 

				Question 11

				(a)	Left main submandibular (Wharton’s) duct

				(b)	Left ramus of mandible

				(c)	Left angle of mandible

				(d)	Left secondary ductules

				(e)	Hyoid bone

				This is a sialogram showing the submandibular duct. Most candidates get put off when they see a sialogram question, but there are only a few things that could be tested on this as demonstrated here. It is worth learning the names of the salivary ducts anatomically e.g. submandibular duct instead of the eponymous name (Wharton’s duct) and also where these ducts drain into the mouth.

				 

				
					
						
								
								Salivary Gland

							
								
								Duct (Eponymous name)

							
								
								Duct (Anatomical name)

							
								
								Drainage

							
						

					
					
						
								
								Parotid 

							
								
								Stenson’s duct

							
								
								Parotid duct

							
								
								Drains opposite the upper second molar into the buccal cavity.

							
						

						
								
								Submandibular 

							
								
								Wharton’s duct

							
								
								Submandibular duct

							
								
								Drain into sublingual caruncles on both sides of the lingual frenulum on the floor of the mouth.

							
						

						
								
								Sublingual 

							
								
								Duct of Bartholin

							
								
								Sublingual duct

							
								
								Joins submandibular duct to drain through sublingual caruncles

							
						

					
				

				 

				Question 12

				(a)	Left pericallosal artery

				(b)	Left recurrent artery of Heubner

				(c)	Left anterior cerebral artery

				(d)	Left middle cerebral artery

				(e)	Petrous portion of left internal carotid artery

				The brain is supplied by the branches of the internal carotid arteries (IC(a) and the basilar artery. This angiogram shows the branches of the ICA. The ICA has several portions – cervical, petrous, lacerum, cavernous, clinoid, ophthalmic and communicating terminal segments (according to the Bouthillier classification). It is therefore important to appreciate the course of the ICA and, if possible, to name the specific portion of the artery in the exam.

				The cavernous portion of the carotid artery is contained within the cavernous sinus, surrounded by the layers of dura mater forming the sinus. It is of particular anatomical interest as it is only in the cavernous sinus that an artery travels completely through a venous structure.

				In certain situations the pituitary gland may expand to compress the cavernous sinus. It is therefore important to understand the contents of the cavernous sinus in order to predict the symptoms a patient may present with. A diagram demonstrating the contents of the cavernous sinus is shown below.
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				Question 13

				(a)	Right sartorius muscle

				(b)	Right tensor fascia latae muscle

				(c)	Right quadratus femoris muscle

				(d)	Left obturator externus muscle

				(e)	Left obturator internus muscle

				The sartorius muscle is very easy to identify as it is the most anterior muscle in the thigh. It is also the longest muscle in the body. The tensor fascia lata always lies lateral to the sartorius muscle on axial sections and is continuous with the iliotibial tract, forming an inverted comma appearance. The obturator internus forms the pelvic side wall and forms an ‘L’ shape with the obturator externus.

				 

				Question 14

				(a)	Right infraspinatus muscle

				(b)	Brachiocephalic trunk

				(c)	Left common carotid artery

				(d)	Left subclavian artery

				(e)	Aberrant right subclavian artery

				The aberrant right subclavian artery is the most common congenital vascular anomaly of the aortic arch.  It usually crosses in the posterior part of the mediastinum behind the oesophagus and can cause dysphagia. Further examples of this anatomy is demonstrated in the ‘normal variants’ chapter.

				 

				Question 15

				(a)	Splenic artery

				(b)	Coelic trunk/axis

				(c)	Common hepatic artery

				(d)	Hepatic artery proper

				(e)	Gastroduodenal artery

				The coeliac axis has a characteristic ‘W’ shape with its ‘wings’ giving rise to the common hepatic artery and splenic artery. The third artery to arise from the coeliac axis is the left gastric artery. Its is of academic interest to know that the common hepatic artery is termed the ‘hepatic artery proper’ after it has given off the branch of the ‘gastroduodenal artery’.

				 

				Question 16

				(a)	Right coronal suture

				(b)	Right lambdoid suture

				(c)	Anterior fontanelle

				(d)	Sagittal suture

				(e)	Posterior fontanelle

				This skull radiograph demonstrates the sutures and fonatelles clearly.

				The posterior fontanelle fuses by 3 months and the anterior fontanelle by 18 months.

				 

				Question 17

				(a)	Right iliacus muscle

				(b)	Right gluteus maximus muscle

				(c)	Left psoas muscle

				(d)	Left gluteus medius muscle

				(e)	Left obturator internus muscle

				 

				Question 18

				(a)	Epiglottis

				(b)	Hypopharynx

				(c)	Vallecula

				(d)	Left sternoicleidomastoid muscle

				(e)	Left internal jugular vein

				The valleculae and epiglottis have a distinct appearance – it looks like a “monster’s face” with the ‘eyes’ representing the valleculae, its ‘nose’ representing the epiglottis and its bright ‘forehead’ representing the hyoid bone.

				 

				Question 19

				(a)	Right sternocleidomastoid muscle

				(b)	Right common carotid artery

				(c)	Left infrahyoid strap muscle

				(d)	Isthmus of thyroid gland

				(e)	Trachea

				The common carotid artery lies just lateral to the thyroid gland. As pressure is normally applied to the neck to obtain the ultrasound image, the internal jugular vein can be seen as a collapsed dark structure just lateral to the common carotid artery. The right thyroid lobe is usually larger than the left lobe, but generally the lobes should measure less than 2 cm in thickness.

				 

				Question 20

				(a)	Right internal iliac artery

				(b)	Posterior trunk of right internal iliac artery

				(c)	Anterior trunk of right internal iliac artery

				(d)	Left common iliac artery

				(e)	Left common femoral artery
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				Answers

				Question 1

				(a)	Right frontal sinus

				(b)	Right superior orbital fissure

				(c)	Right temporal process of zygomatic bone

				(d)	Right mastoid process

				(e)	Left frontozygomatic suture

				This is the OM view of the skull. The superior orbital fissure is a triangular space between the greater and lesser wings of the sphenoid which transmits cranial nerves IV, Va, VI; as well as the superior ophthalmic veins and a branch of the middle meningeal artery.

				 

				Question 2

				(a)	Biceps brachii muscle

				(b)	Brachialis muscle

				(c)	Trochlea of humerus

				(d)	Olecranon process of ulna

				(e)	Coronoid process of ulna

				The brachialis muscle is easy to identify in this section as it looks like a hockey stick and inserts to the tuberosity on the ulna. It lies deeply in relation to the biceps brachii muscle as demonstrated in this image.

				 

				Question 3

				(a)	Right capitate

				(b)	Right scaphoid

				(c)	Right hamate

				(d)	Right triquetral

				(e)	5 years old

				Useful mnemonic of carpal bones: She Looks Too Pretty, Try To Catch Her (From the bottom row, medial to lateral: Scahoid, Lunate, Triquetral, Pisiform; then upper row, medial to lateral: Trapezium (near to Thumb), Trapezoid, Capitate, Hamate).

				 

				
					
						
								
								ORDER

							
								
								CARPUS BONE

							
								
								APPEARS

							
								
								OSSIFIES

							
						

					
					
						
								
								1

							
								
								Capitate

							
								
								1–3 months

							
								
								~ 1 year

							
						

						
								
								2

							
								
								Hamate

							
								
								2–4 months

							
								
								~ 2 years

							
						

						
								
								3

							
								
								Triquetral

							
								
								2–3 years

							
								
								~ 3 years

							
						

						
								
								4

							
								
								Lunate

							
								
								2–4 years

							
								
								~ 4 years

							
						

						
								
								5

							
								
								Scaphoid

							
								
								4–6 years

							
								
								~ 5 years

							
						

						
								
								6

							
								
								Trapezium

							
								
								4–6 years

							
								
								~ 6 years

							
						

						
								
								7

							
								
								Trapezioid

							
								
								4–6 years

							
								
								~ 7 years

							
						

						
								
								8

							
								
								Pisiform

							
								
								8–12 years

							
								
								~ 14 years

							
						

					
				

				 

				Question 4

				(a)	Left superficial cortical vein

				(b)	Superior sagittal sinus

				(c)	Right transverse sinus

				(d)	Left sigmoid sinus

				(e)	Left jugular bulb

				The venous phase of the internal carotid angiogram demonstrates the venous sinuses well. Venous blood from the transverse sinus drains into the jugular bulb before draining into the internal jugular vein at the level of the jugular foramen.

				 

				Question 5

				(a)	Right inferior tibiofibular joint

				(b)	Lateral malleolus of right fibula

				(c)	Dome of right talus

				(d)	Medial malleolus of right tibia

				(e)	Medial tubercle of right talus

				 

				Question 6

				(a)	Left acetabulum

				(b)	Left obturator foramen

				(c)	Left ischial tuberosity

				(d)	Left lesser trochanter

				(e)	Left neck of femur

				Structures that pass through the obturator foramen: obturator nerve, obturator artery, obturator vein. Obturator membrane closes the obturator foramen, and the obturator internus muscle arises from the anterior and lateral walls of the pelvis covering the obturator foramen.

				 

				Question 7

				(a)	Right middle cerebral artery

				(b)	Right posterior cerebral artery

				(c)	Fourth ventricle

				(d)	Straight sinus

				(e)	Superior sagittal sinus

				The quadrigeminal cistern contains CSF and therefore appears bright in this T2W MRI. The cistern lies posterior to the quadrigeminal plate of the midbrain. The posterior cerebral artery runs laterally and posteriorly around the cerebral peduncle as demonstrated in this image

				 

				Question 8

				(a)	Crista galli

				(b)	Right ethmoid air cells

				(c)	Right inferior turbinate

				(d)	Left inferior orbital canal

				(e)	Left maxillary sinus (antrum)

				Crista galli has a characteristic shape which is easily identifiable – it is Latin for ‘crest of the cock’ and certainly does look like it in this image. It is the middle ridge of the bone that projects from the cribiform plate of the ethmoid bone. The inferior orbital canal (or fissure) contains these structures: maxillary nerve (including its zygomatic branch) and the ascending branches of the pterygopalatine ganglion.

				 

				Question 9

				(a)	Tibialis anterior tendon

				(b)	Tibialis posterior tendon

				(c)	Flexor digitorum longus tendon

				(d)	Flexor hallucis longus muscle

				(e)	Achilles tendon

				This is an important cross section of the ankle which all radiologists will have to know well. As mentioned previously, all tendons will appear dark in MRI. The Achilles tendon is obviously very easy to identify and is the largest tendon here. It will provide you with the anterior–posterior orientation. To identify which side is lateral and medial, it is important to recognise that the smaller bone is fibula and the bigger one is tibia. The posterior compartment contains the ‘Tom, Dick, Harry’ arrangement of tendons/muscles (Tibialis posterior, Flexor digitorum longus, Flexor hallucis longus); while the anterior compartment has a ‘Tom, Harry, Dick’ arrangement: Tibialis anterior, Extensor hallucis, Extensor digitorum.

				 

				Question 10

				(a)	Left hepatic duct

				(b)	Pancreatic duct

				(c)	Cystic duct

				(d)	Gall bladder

				(e)	Common bile duct

				An MRCP is a MRI examination that is heavily T2 weighted. No contrast is used during this study and the patient is required to ‘fast’ prior to the examination so that fluid within the stomach and duodenum is minimized otherwise this will interfere with image interpretation.

				The diagram shown in this question is called a ‘MIP’ image (maximum intensity projection) demonstrating the anatomy of the biliary tree. The pancreatic duct appears as a long thin structure just next to the common bile duct where they join together at the Ampulla of Vater, which opens into the second part of the duodenum.

				 

				Question 11

				(a)	Pectoralis major muscle

				(b)	Skin

				(c)	Adipose tissue of the breast

				(d)	Fibroglandular tissue of the breast

				(e)	Cooper’s ligament

				Cooper’s ligaments are connective tissue in the breast that help to maintain the structural integrity of the breast. The ligaments branch out through and around breast tissue to the dermis of the skin overlying the breast.

				 

				Question 12

				(a)	Right axillary vein

				(b)	Superior vena cava

				(c)	Brachiocephalic vein

				(d)	Left cephalic vein

				(e)	Left subclavian vein

				 

				Question 13

				(a)	Hamate

				(b)	Abductor digiti minimi muscle

				(c)	Flexor retinaculum

				(d)	Trapezium

				(e)	Abductor pollicis brevis muscle

				This is a cross section of the carpal tunnel. One can use the Guyon’s canal (containing the ulnar nerve, vein and artery) for orientation. The canal runs between the pisiform and hamate bone and is also known as the ulnar canal, which automatically tells you that this canal runs along the ‘ulnar’ side of the wrist. It is always just next to the abductor digiti minimi muscle.

				 

				Question 14

				(a)	Left acromion process of scapula

				(b)	Intertubercular groove of left humerus

				(c)	Head of left humerus

				(d)	Left coracoid process of scapula

				(e)	Left clavicle

				Some may get confused between the acromion and coracoid process especially when the shoulder radiograph is taken in this view, where the 2 processes form a ‘C’ shape appearance. The acromion process articulates with the lateral end of the clavicle forming the acromio-clavicular joint, so therefore it is helpful to identify the clavicle first to find the acromion process.

				 

				Question 15

				(a)	Right caudate nucleus

				(b)	Septum pellucidum

				(c)	Splenium of corpus callosum

				(d)	Frontal horn of left lateral ventricle

				(e)	Left putamen

				 

				Question 16

				(a)	Right valleculum

				(b)	Right piriform fossa

				(c)	Trachea

				(d)	Left first rib

				(e)	Aortic knuckle

				Valleculae are paired recesses between the base of the tongue and the epiglottis. The piriform fossa is always below the valleculae. They are recesses lying on either side of the laryngeal orifice.

				 

				Question 17

				(a)	Superior mesenteric artery

				(b)	Right colic artery

				(c)	Ileocolic artery

				(d)	Ileal branches of superior mesenteric artery

				(e)	Jejunal branches of superior mesenteric artery

				The superior mesenteric artery supplies the part of the colon derived from the midgut. The branches of the SMA are:

				•	Jejunal branches

				•	Ileal branches

				•	Ilieocolic artery – supplies the caecum, appendix and the proximal ascending colon

				•	Right colic artery – supplies the rest of the ascending colon

				•	Middle colic artery – supplies the transverse colon to its midpoint

				 

				Question 18

				(a)	Ascending aorta

				(b)	Pulmonary trunk / Main pulmonary artery

				(c)	Left pulmonary vein

				(d)	Left main bronchus

				(e)	Left infraspinatus muscle

				Here are some tips to remember where the artery, vein or bronchus are in relation to one another in the hilum:

				On the left side, remember that the descending aorta runs just left to the midline, and it is a Very Big Artery (VBA) – Left Pulmonary Vein, Left Main Bronchus, Left Pulmonary Artery (from Anterior to Posterior as demonstrated in this image).

				On the right side, the mnemonic will be VAB instead of VBA. The pulmonary vein is always anterior to either the pulmonary artery or the bronchus on both sides.

				 

				Question 19

				(a)	Right superior semicircular canal

				(b)	Right vestibule

				(c)	Left internal auditory canal

				(d)	Left tegmen tympani

				(e)	Left scutum

				The scutum is a tiny spur of bone that separates the external auditory canal and the mastoid air cells. The vestibule is a structure that communicates posteriorly with the three semicircular canals as seen in this image. Tegmen tympani forms the ‘roof’ of the tympanic cavity.

				 

				Question 20

				(a)	Deltoid muscle

				(b)	Glenoid labrum

				(c)	Infraspinatus muscle

				(d)	Subscapularis muscle

				(e)	Coracoid process

				Identifying the coracoid process will help you find the orientation of this image, where the coracoid process lies anteriorly in relation to the humerus.
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