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How to use the book

For the anatomical sections that have step-by-step drawings, the idea is to learn how to draw each diagram quickly and efficiently.
At each stage the diagram follows conventional labelling:

® Green for nerves

® Blueforveins

® Redforarteries

® Black for structures

For subsequent steps the colours are shown as tints to allow you to easily see the new lines drawn in the next step.

Once you can draw diagrams without thinking (e.g. using the shape memos like ‘diamond’ for the popliteal fossa), then you should
learn to label them.

Finally, you should learn to explain what you are drawing. For example, the brachial plexus can be drawn in less than 15 seconds. Then
you explain it whilst drawing, which should take around a minute. This will give an excellent impression in viva or OSCE examinations.

Happy drawing!
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CNV

CN IX
CN X

Airway sensation

trigeminal nerve

CN V1 - anterior ethmoidal nerve
CN V2 - sphenopalatine nerve CN V1 CNV2 CNV3 CNIX
CN V3 - lingual nerve
glossopharyngeal nerve

vagus nerve

CN X RLN - recurrent laryngeal
nerve

CN X SLN - superior laryngeal
nerve

CN X SLN
(internal branch)

CN X RLN

Airway sensation is from the trigeminal (CN V), glossopharyngeal (CN IX) and
vagus (CN X) nerves.

TRIGEMINAL NERVE, CN V

® V1 branch: the anterior ethmoidal nerve; innervates the septum
and nasal cavity.

® V2 branch: the sphenopalatine, greater and lesser palatine nerves. The
greater palatine nerve supplies general sensation to the gingiva (gums)
and the mucous membrane of the hard palate. The lesser palatine nerve
innervates the nasal cavity, the soft palate, the tonsils and the uvula.

® V3branch: the lingual nerve; general sensation of the anterior 2/3 of the
tongue (special taste sensation is supplied by CN VII).

GLOSSOPHARYNGEAL NERVE, CN IX

® General sensory innervation to oropharynx and posterior 1/3 of the tongue.
Special sensation to posterior 1/3 of the tongue.

VAGUS NERVE, CN X

® Superior laryngeal nerve: sensory innervation to the lower pharynx,
epiglottis, vallecula and piriform fossa.
® Recurrent laryngeal nerve: sensation to vocal cord and subglottic mucosa.




Larynx

m Anatomy of the larynx

internal carotid artery

internal branch of superior laryngeal nerve
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laryngeal nerve

hyoid (C3)
external carotid artery
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superior
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# How to draw

Draw the main structures in black pen.

® Startwith the trachea, a rectangle shape with lines to
represent the cartilage rings (c-shaped).

® Thenaddin the cricoid cartilage by drawing a trapezium
above the trachea (see image). The cricoid cartilage is
actually slightly larger at the back than the front, in the
shape of a signetring.

® Nextdraw anirregular polygon to represent the thyrohyoid
membrane, thyroid cartilage and cricothyroid membrane.

® Draw 2 linesinside this to separate the 3 structures.

® Draw the hyoid bone as a rounded rectangle above the
thyrohyoid membrane.

® Draw the superior laryngeal nerve (SLN), a branch of the
vagus nerve (CN X). The SLN branches from the vagus nerve
at approximately C2. It then divides into the internal branch
and external branch at the level of hyoid (C3).

® Theinternal branch pierces the thyrohyoid membrane
with the superior laryngeal artery. It supplies sensation to
the mucosa above the vocal cords.

® The external branch supplies the cricothyroid muscle
(see where it ends on the diagram).

® Drawintherecurrentlaryngeal nerve, a branch of the
vagus nerve. It runsin the groove between the oesophagus
and the trachea and supplies sensation to the mucosa of
the larynx below the vocal cords. It also innervates the
remainder of the intrinsic muscles of the pharynx.

421 ANATOMY OF THE LARYNX

thyrohyoid hyoid (C3)
membrane
thyroid
cartilage (C4/5)
cricothyroid 7
membrane cricoid
trachea
SLN )
int. br. SLN
ext. br. SLN
recurrent
laryngeal nerve




® Drawinthearch of the aortainferiorly. The brachiocephalic

artery arises here and then divides into the right subclavian
artery and the right common carotid artery.

The common carotid artery ascends and divides into the
internal and external carotid arteries at the level of the
thyroid cartilage (approximately C4).

The left carotid and left subclavian arteries arise directly
from the aortic arch (not shown here).

® Drawin the inferior thyroid artery, a branch of the

thyrocervical trunk which arises in the subclavian.

Draw in the superior thyroid artery, a branch of the

external carotid artery (at approximately C3). Finally

draw in the thyroid IMA artery, a variable branch of the
brachiocephalic artery. This artery is only present in 3—10%
of the population. It can be the reason for bleeding during a
tracheostomy.

4.2 LARYNX

internal carotid artery
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4.2.2 LARYNGOSCOPY

m Laryngoscopy

G dlottis
base of tongue

~N

anterior
< valleculae
epiglottis
teut?elrg tlteisof ‘:.‘ vestibular fold
P9 9’ (false vocal fold)
// true vocal fold
<— aryepiglottic fold
«————— cuneiform cartilage
«—— corniculate cartilage
oesophagus
posterior opening

Looking through the mouth at the larynx with a laryngoscope is an essential
skill. The firstimage shows exactly what you will see, the tongue base superiorly
and the corniculate cartilage (in front of the oesophagus) posteriorly.

thyroid cartilage

cricoid cartilage

’— vocal cord

arytenoid cartilage

corniculate cartilage

The second image shows what the view would look like with no soft tissue and
shows how the cartilage is moved to open and close the vocal cords.




4.2 LARYNX

NERVE SUPPLY TO THE LARYNX

The nervous supply to the larynxis by the internal
branch of the superior laryngeal nerve above the
vocal folds and the recurrent (inferior) laryngeal nerve
below the folds. Both are branches of the vagus nerve

normal
(CN X).

The external branch of the superior laryngeal nerve

only supplies the cricothyroid muscle and the

recurrent laryngeal nerve supplies all other intrinsic ABDUCTION ADDUCTION
muscles of the larynx. Damage to the recurrent

laryngeal nerve can lead to vocal fold palsy (see next

page for more detail).

The vocal cords are used to generate sound by
vibration of air passing between the adducted cords.
Abducted cords are for breathing/breathy sounds
and whispering. The vocal cords oscillate due to
increased pressure beneath the vocal folds. The lower
part of the vocal cords move before the upper part
and this creates a wave-like motion. The pitch of a
person’s voice depends on length, size and tension of
their vocal cords.

SUPERIOR LARYNGEAL NERVE DAMAGE

® The external branch of the superior laryngeal
nerve may be damaged during thyroid surgery.

® |tsupplies cricothyroid muscle.

® Damage leads to a loss of vocal cord tension
and hence a hoarse voice.

e |funilateral the other side often compensates.

RECURRENT LARYNGEAL NERVE DAMAGE

This causes vocal fold palsy / paresis which results
in a hoarse voice, and this can cause bilateral and
unilateral paralysis as shown in the following images.




4.2.2 LARYNGOSCOPY

Bilateral damage

Complete transection of the recurrent laryngeal nerve
causes complete paralysis of most muscles except
cricothyroid (innervated by the external branch of the
superior laryngeal nerve). This leads to a half abducted,
half adducted position—the cadaveric position.

bilateral
paralysis

Symptoms: patient cannot speak or cough.

Trauma/partial transection leads to partial paralysis. RESPIRATION PHONATION
This leaves the cords in an adducted position.

Symptoms: respiratory distress, stridor, life threatening.

Unilateral damage

Image shows right-sided recurrent laryngeal nerve palsy;
note that the left cord moves in the image and the right cord

stays still.
unilateral

If one cord is damaged then the other cord will partially paralysis
compensate. The damaged cord will sitin an adducted
position and the cricothyroid muscle should still work

(due to innervation by the superior laryngeal nerve). RESPIRATION PHONATION

Symptoms: breathy voice, weak cough, sensation of
shortness of breath and sometimes swallowing difficulties.




Bronchial tree

lingular (2)

RML (2) AL

7 )
K

LLL - left lower lobe 19 Segments - Right - upper -3
LUL - left upper lobe - middle - 2
RLL - right lower lobe - lower -5
RML - right middle lobe 10

RUL - right upper lobe
- Left - upper -3

-lingular -2
-lower -4
9

Knowing the number of segments and their names is useful. | remember it as
‘325, 324’. This adds up to 19 segments in total, 10 on the right and 9 on the left.

The right main bronchus is approximately 2.5 cm long and straight, about
25° off the midline.

The left main bronchus is approximately 5 cm long and lies more horizontally
over the heart, about 45° off the midline.

RIGHT SIDE

® 3: APA—Apical, Posterior, Anterior
® 2:LM: Lateral, Medial
® 5:APALM: Apical, Posterior, Anterior, Lateral, Medial

LEFT SIDE

® 3: APA—Apical, Posterior, Anterior

® 2:1S—Inferior, Superior

® 4: APAL — Apical, Posterior, Anterior, Lateral (there is no medial one — this can
be remembered by thinking that the heart lies where it would have been!)




Lungs and lung pleurae

m Pleurae

The pleurae comprise two distinct layers: visceral and parietal. These are continuous with each other
around the root of the lung, forming a loose cuff called the pulmonary ligament.

The space between the layers is the pleural space and contains approximately 10 ml of pleural fluid.

VISCERAL PLEURA

Sensitive to stretch only; supplied by autonomic nervous system. Covers the lung.

PARIETAL PLEURA

Sensitive to pain, pressure, temperature and touch.
4 areas:

1. Cervical: projects into neck about an inch above medial 1/3 of clavicle.

2. Costal: lines back of sternum, ribs, costal cartilages, intercostal spaces and sides of vertebral
bodies. Innervated by intercostal nerves.

3. Mediastinal: covers mediastinum. Reflects onto bronchi and vessels entering lungs. Continuous
with visceral pleura. Innervate by phrenic nerve.

4. Diaphragmatic: covers diaphragm. Innervated by phrenic nerve over dome and intercostal nerves
around edge.

B bronchus
PA  pulmonary artery
PV pulmonary vein

RIGHT LUNG

4—— visceral pleura
superior or

upper lobe —— parietal pleura

B
horizontal fissure @ lung root

middle lobe

oblique fissure

—

lower lobe




@D Lungs

TRACHEA

left
upper
lobe
(lingular is

in the lower
part of the lobe)

.’ How to draw

® Draw the left and right upper lobes
and the trachea. In the left lobe, use
a concave shape for the lower part of
the medial border, where the heart
sits; this is the cardiac impression.

® Theinferior border on the right side
is the horizontal fissure and the
inferior border on the left side is the
oblique fissure.

TRACHEA




4.42 LUNGS

® Draw the middle lobe on the right
only. Itsinferior border is the
oblique fissure.

® Theleft does not have a middle lobe.

TRACHEA

)

X, right
Y%, middle
Y

J\(//-e lobe

Draw the left and right lower lobes.




Thoracic inlet

The thoracicinletis at the level of the 1strib. It isa complicated area and
drawing it will help you visualise and remember it.

INFERIOR VIEW anterior

sternothyroid muscle

sternohyoid muscle
inferior thyroid veins thymus
. ) ) ) left brachiocephalic vein
right brachiocephalic vein left common carotid artery
f 1 ! clavicle
right phrenic nerve ) _%C s% left phrenic nerve
right vagus nerve / / L4 L left vagus nerve
brachiocephalic artery Q @Q \\\
/ \ \ \ trachea
thoracjc duct
C}o / 1] oesophagus
sympathetic trunk \ apex of lung
first thoracic nerve
first rib
superior intercostal artery
posterior
V4
& How to draw INFERIOR VIEW
STEP o clallwcle anubrlum anterior
® Draw an oval shape with T1 in the centre — 1 T ———
at the back.
® Draw asecond oval inside this; the outer
areais the firstrib.
® Draw a straightline at the front
that represents the manubrium
and the clavicle. N
first rib
posterior

2 o sternohyoid muscle

Draw an enclosed semicircle on each sternothyroid
side to represent the apex of each lung. N 00 muscle
Draw 2 sets of small parallel lines at the N thymus

front just behind the manubrium. These

are the sternohyoid and sternothyroid

muscles. Just behind these draw two

little fluffy cloud shapes to represent the ™
thymus.

apex of lung




4.5 THORACICINLET

Add in a trachea behind the thymus and
then draw the oesophagus and thoracic
duct behind the trachea.

® Draw 2 greenlinesfrom T1 to justin
front of the posterior first rib; these
represent the first thoracic nerves.

® Draw 2 green dots anterior to T1 body;
these are the sympathetic trunks.

® Draw 2 green dotsjustin front of and
lateral to the trachea; these are the
right and left vagus nerves.

® Draw 2 green dotsjustin front of
the vagus nerves; these are the
phrenic nerves.

® Draw 2 red circlesjust lateral and
behind the sympathetic trunks; these
are the superior intercostal arteries.

® Draw 2 red ovals lateral to the trachea;
these represent the brachiocephalic
artery and the left subclavian artery.

® Draw ared circle just anterior to the
left subclavian artery and medial
to the phrenic and vagus nerves; this
is the left common carotid artery.

® Draw 2 blue dotsjustin front of
the trachea; these are the inferior
thyroid veins.

® Draw 2 blue circles anterior to these
and lateral to the thymus; these are
the brachiocephalic veins.

@ —————— trachea
0 ————— thoracic duct

[
N L /) oesophagus
T
° o —————— |eft phrenic nerve
L] L]

;
—— left vagus nerve

e o——— ' sympathetic trunk

S T1 N
first thoracic nerve

left common carotid artery

. . 0 left subclavian
brachiocephalic ——F———Q Q artery
artery
superior

o" % |—— intercostal

T1 artery

o 0 o—————— left brachiocephalic

~ vein

inferior thyroid vein






