Year 2 Respiratory Anatomy 
                                                                                         2010-2011

Respiratory Module Read Before and During the Class in the Anatomy Room

Having worked in the Anatomy Room in the Cuschieri Surgical Skills Centre a number of times during the past academic year, you are familiar with the process.

Read through the text below and give some thought to the questions: think why and in what clinical situation you may need the anatomy; look back at your Phase I material to see if the answers are there. Then come to the Anatomy Room, in your group, at the time indicated in the timetable over the mornings of the week beginning Monday 13th September (attendance will be noted). Be prepared to work around the 9 stations in groups of 2 or 3, looking at and carefully handling the specimens to appreciate their 3-dimensional nature. Consider the questions on function and clinical relevance, discussing the anatomy in your group, or asking the tutor.
	Station 1. Wrist.


· Q. Why is the radial artery important in the respiratory system (think of what investigations you would need when looking after a patient in respiratory distress)?
Working with a partner, ask him/her to hold your hand and then bend (flex) your wrist against that resistance. You will both be able to see the tendon of flexor carpi radialis. Palpate the tendon with the tips of your index and middle fingers, and then move those fingers lateral to the tendon (towards the base of the thumb) and palpate the radial artery.

Identify the structures indicated by pins 1, 2 and 3

Station 2. Sagittal section of head/neck to show nasal and oral cavities, with pharynx to larynx and trachea. Coronal section of head to show nasal cavity and sinuses.
Pins (or labels) 1 and 2 show the hard and soft palates, nasal cavity superiorly, oral cavity inferiorly. On the sagittal section follow the airway: nasal cavity, nasopharynx, oropharynx, larynx. On the coronal section note the close proximity of the orbits (3) and the brain to the nasal cavity, and the relationship of the maxillary sinuses (4) to the nasal cavity, oral cavity and orbit. The middle and inferior conchae (turbinates), with meati inferiorly, are at 5 and 6; 7 is the nasal septum, which is deviated here.
Pin 8 shows the position of the palatine tonsil, between the palatoglossal and palatopharyngeal arches. Pin 9 shows the position of the adenoid or pharyngeal tonsil. These, but particularly the latter, may enlarge in children and obstruct the nasopharynx, forcing the child to breathe through his/her mouth.

· Q. What are the functions of the nasal cavity?

· Q. In which direction would you pass a nasogastric tube?

· Q. Where does the maxillary sinus open, why is it easily obstructed?

· Q. Which other bones are excavated by air sinuses that empty into the nasal cavity?

Station 3. Anterior neck to show the larynx: thyroid and cricoid cartilages, and cricothyroid membrane; for intubation and general upper respiratory tract revision.
Pins 1, 2, 3, and 4 show the hyoid bone, thyroid cartilage, cricoid cartilage and epiglottis; 5, 6, and 7 the aryepiglottic fold, the vestibular fold and the vocal fold; 8 the cricothyroid membrane and 9 the thyroid gland.
· Q. What is the primary function of the larynx and how is this carried out?

· Q. What are the secondary functions of the larynx and how are they carried out?

· Q. Where may you insert a large-bore needle to gain emergency access to the airway?
Station 4. Specimens of thorax and skeleton to show extent of pleural cavity and principles of pleural reflections.
Study both the specimens and the skeleton to see the upper and lower extremities of the thoracic cavity. Visibly follow the pleura up to its reflections at the apices and down to the reflection in the costodiaphragmatic recess.
On the skeleton identify the surface or bony landmarks for the pleural reflections:

Apex, about 2.5cms above the medial clavicle, level with the neck of rib 1;

2nd costal cartilage (C.C.) left and right pleural cavities meet in midline;

4th C.C. left pleural cavity deviates around heart;

6th C.C. right pleural cavity is parasternal;
8th rib both cavities, mid-clavicular line;

10th rib both at midaxillary line;

12th rib both paravertebral.

2, 4, 6, 8, 10, 12 must always be in your mind during a thoracic examination. 
The inferior borders of the lungs are 2 spaces higher at 6, 8, and 10.
Identify pins 1, 2, 3, 4, and 5
Station 5. Torso to show diaphragm, costodiaphragmatic recesses and relations inferior to diaphragm.
Fluid or air maybe removed from the pleural cavity by inserting a chest drain or needle.

· Q. Would you insert a needle or drain just above or just below the  rib?

Identify pins 1, 2, 3, and 4
Put a hand in the costodiaphragmatic recesses.

· Q. What structures lie immediately inferior to the diaphragm?

Station 6. Intercostal space for general thoracic, respiratory anatomical principles.
Pins 1 and 2 show the external and internal intercostals

· Q. What is the function of the intercostal muscles?

· Q. What is the nerve supply of the intercostal muscles?

Look at the skeleton. As the ribs curve around the thorax they slope downward. Do you see how rib elevation will push the sternum up and forward to increase AP diameter? Exhale, then put a hand on your own sternum and inhale deeply. You will feel the sternum rise and move anteriorly. Similarly look at the costal cartilages below the 4th one. They all slope upwards to the sternum. As the ribs elevate, the costal cartilages become more horizontal and the ribs splay laterally to increase the lateral thoracic diameter. Put your hands on either side of the mid-to-lower aspect of your thoracic cage and inhale deeply. You will feel your hands move laterally. When carrying out respiratory examinations on your patients, you will adopt very similar procedures.
· Q. In inspiration, how is the vertical thoracic diameter increased?
Station 7. Left and right lungs.
Identify the left and right lungs. They are both divided into 2 lobes by an oblique fissure, but the upper lobe of the right lung is further subdivided by a transverse fissure to create the middle lobe.

At the hilum, pin 1 shows the bronchi posteriorly (1 left, 2 right); 2 shows the pulmonary arteries antero-superiorly (1 left, 2 right); 3 shows the pulmonary veins antero-inferiorly (2 on each side).
· Q. What are the surface markings (or projections) of the oblique and transverse fissures?

Station 8. Mediastinum and upper thorax from left and right to show sympathetic trunk, left recurrent laryngeal nerve, and superior vena cava for affects of local tumour spread.
Study the left and right sides of the specimen of mediastinum. To orientate, identify: the aortic arch and its 3 branches (brachiocephalic trunk, left common carotid and left subclavian); trachea and bronchi; oesophagus; azygos vein. 

Tumours of the lung, and lymph nodes enlarged by secondary spread, may impinge upon these and other nearby structures.

Pin 1 shows the left vagus nerve with the recurrent laryngeal branching from it, 2 is the right phrenic nerve pinned to the SVC, 3 is the right sympathetic trunk and 4 is the left sympathetic trunk.
· Q. What sign may a patient show if tumour impinged upon the left vagus and recurrent laryngeal nerve? Why would this not occur if the tumour was right sided?

· Q. What is the affect of impinging upon the phrenic nerve?

· Q. What sign may a patient show if a tumour impinged upon the sympathetic trunk or stellate ganglion at the thoracic inlet? (The stellate ganglion lies at the neck of the first rib and is a fusion of the upper thoracic and inferior cervical sympathetic ganglia.)
Station 9. Cross section of thorax (Pot 12) and plastic model of heart
Anatomical cross-sections are important to understand, not only to note the relationships of structures to each other, but also to enable you to interpret transverse CT and MRI scans. Imagine you are standing at the foot of a patient’s bed, looking up the length of the body and the patient is lying supine. As you look at the pot (or at a CT scan) the subject’s left side is on your right. The left and right lungs are obvious. Note how some of the pulmonary vessels have been cut in cross-section.
Also pick up the plastic model of the heart and hold it against one of your group in its correct anatomical orientation. The right atrium forms the right border, the right ventricle and pulmonary trunk are anterior, the left ventricle forms the left border and apex of the heart, the left atrium is the base and lies posteriorly. This will help you to identify the cardiac chambers on the cross-section.

· Q. What vertebral level is this cross-section?
Identify the labels 1 to 8.[image: image1.png]
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