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STUDENT OUTLINE

Objectives:
· Learn or review dissection techniques
· Explore the internal and external heart shape and textures
· Apply clinical anatomy to heart dissection

Introduction

The heart is one of the most fascinating organs in the human body. It has its own blood circuit, the coronary system, and it can keep beating even outside the human body due to its intrinsic conduction system. Located in the thoracic space between both lungs called the mediastinum, the heart is surrounded by a double folded membrane called the pericardium. Externally, the heart has shallow grooves on the surface known as sulci that delineate the boundaries between different chambers and contain coronary blood vessels. The main sulci are the coronary sulcus, the anterior interventricular sulcus and the posterior interventricular sulcus. The heart has four chambers; two upper chambers that receive blood called the atrium, separated by the interatrial septum; two lower chambers that discharge blood, called the ventricle, separated by the interventricular septum. The septa divide the heart in two: right and left. They maintain the proper flow through the heart, will keep the deoxygenated (low in oxygen) blood to be pumped from the right side into the lungs and the oxygenated (high in oxygen) blood to be pumped from the left side of the heart into the system. 

The heart works like a pump. In general, the atria receive the blood. Once the atria are filled the atrioventricular valves open allowing the blood flow into the ventricles.  After ventricles are filled the atrioventricular valves close preventing backflow into the atria. Right ventricle’s pressure increases and the semilunar valves open. The blood its pumped towards its destination. Even though this cycle happens simultaneously in both sides of the heart, let’s detailed the blood flow from the system and back into the system. 
 	As illustrated in Figure 1, the blood returns into the right atrium from the system, via the superior and inferior vena cava, and from the coronary circulation via the coronary sinus.  The increase in volume and pressure in the atrium makes the right atrioventricular valve (tricuspid valve) open. This valve will stay open during the right ventricle filling and close avoiding blood backflow into the right atrium. The increase in volume and pressure on the right ventricle will open the pulmonary semilunar valve pumping deoxygenated blood into the pulmonary arteries towards the lungs. It is inside the lungs where the gas exchange of CO2 for O2 will happen. The blood will return into the left atrium via the pulmonary veins. The left atrium fills, the increase in volume and pressure will open the left atrioventricular valve (Mitral valve/Bicuspid valve) until the left ventricle is filled.  Once the valve closes the increase in pressure will open the aortic semilunar valve ejecting the blood into the system via the aorta. Let’s remember that the heart’s blood flow is controlled by the conduction system and regulated by the autonomic nervous system.

[image: A diagram of a human heart  AI-generated content may be incorrect.][image: ]
Fig.1 a) Illustrate the blood flow from the system (body tissues) into the lungs and from the lungs into the system. b) The blood flow inside the heart. 


















Pigs’ hearts are the perfect match to learn differentiate human heart anatomy-physiology and pathology due to their similarities, but also their accessibility. These hearts are so similar that cardiovascular surgeons have been using them for xenotransplantation (transplantation, in this case of an organ, between species) in humans. (Shah et al, 2022)
In this lab you will have access to a pig’s heart to learn and explore its external anatomy. Then, using dissecting tools you will be able to dissect the heart with the objective of identifying and learning the internal anatomy of the heart. Afterwards, you will read and complete clinical cases that will reinforce how the structure of the heart is linked with its function, and what the outcome of disease may have on the heart’s function. 

	Materials:
	
	
	

	Gloves
	Dissecting tray 
	Dissecting pins
	Moist towels

	Safety glasses
	Dissecting scissors
	Pig heart
	Plastic storage bag

	Apron
	Dissecting scalpel #15
	Paper towels
	Cleansing products


	
Activity 1: External Heart Anatomy

Place the heart in the anatomical position (Figure 2). The major vessels - aorta, pulmonary trunk, vena cava and pulmonary veins- should be oriented superiorly, with the apex pointing inferolateral. You can use these vessels to distinguish between dorsal (posterior) side – where the pulmonary veins & vena cava are located – and the ventral (anterior) side - which features the pulmonary trunk & aorta.[image: A person holding a knife and a heart  Description automatically generated]       Fig.2 Heart in anatomical position.


a) Do you notice any difference in the texture of the walls of these vessels? 
One vessel looks more define, with thicker walls and more elastic than the other one.


b) One of these vessels is thicker and more elastic than the others. Which vessel                                                                                   do you think has the thickest walls, and which has the thinnest? 
		The thickest should be an artery, Aorta and the thinnest walls should be a vein, Superior
Vena Cava.


c) Using your knowledge of heart anatomy and physiology, explain what could account for these differences. 
The different in appearance between both vessels might because even though both vessels have the same layers, the arteries have more smooth muscle and elastic tissue.  This difference allows the arteries to handle higher pressures.


d) Arteries carry blood under high pressure. What might happen if the arterial walls were weakened?

	The pressure could cause the weakened area to bulge and could reduce the blood flow.



e) Examine the anterior interventricular sulcus and imagine the anterior interventricular artery is present.  Even if you have not studied coronary circulation, what anatomical area of ​​the heart do you think might be compromised if that artery were occluded? 
	Possible answers:
-Anterior part of the interventricular septum
- Left ventricle
- Apex




Activity 2: Heart Dissection

A) Positioning 
a) Place the heart in anatomical position (see Figure 2).  Identify the apex, then move laterally 2 inches above the apex tip. (Podder et al,2018)

B) Scalpel Handling

b) Hold your #15 scalpel like a pencil with the handle grasped between thumb and third                                                            and fourth fingers. The index finger should rest over the dorsal blade side of the blade                                          to provide full control (Podder et al,2018).  (see Figure 3)
[image: ]
Fig. 3 The correct way to hold the scalpel



c) Stabilize the heart with your nondominant hand.

d) Position the scalpel blade vertically (90°) to the myocardial surface. (Figure 3)


C) Initial Incision
e) With steady control, puncture through the myocardium and endocardium until                            the chamber interior is visible. 

D) Continue Incision
f) Once inside, tilt the scalpel to a 45° angle and use the curved cutting edge to                                     continue the incision. (see Figure 4)

g) Maintain the blade within the myocardium as you continue throughout the heart                                           walls without removing the blade from the myocardium. 

h) Use your assisting hand’s thumb and index finger to gently pull the myocardium                                        outward, maintaining steady tension while keeping them parallel to the blade                                                throughout the incision (see Figure 4)[image: ]     Fig. 4 Extend the incision through the border      



i) At the end of the incision, reposition the blade to 90° to cleanly exit the heart.                             tissue (see Figure 4)

Important Safety Reminder:
Always cut away from your body. Use one hand to stabilize the heart and cut in a                              direction that moves away from your hand and body. 

Activity 3: Internal Heart Anatomy
[image: ]
 Fig 5. Heart internal anatomy

Carefully open the incision until the left atrioventricular (bicuspid/mitral) valve is visible.  Examine its structure and note the presence of two cusps. (See Figure 5)	

A) Identify the strings-like structures that are attached to the valve cusps:  chordae tendineae. The same strings are connected to the triangular-shaped muscle extensions of trabeculae carneae, called _ papillary___ muscles. 






Analysis & Reflection Questions

B) Why do you think that the chordae tendineae are attached to the inferior part of the valve                                                  cusps?  How does this placement support their function?
The chordae tendineae extends from the papillary muscles into the inferior part of the cusps. They resist the force of the ventricular contraction preventing the valve to flip inside out. It assists the proper blood flow of the blood in one, preventing backflow.                                                        


C) Explain how the papillary muscles help control the movement of the chordae tendineae. 


During the ventricle contraction the papillary muscle contracts as well pulling (stretching) the chordae tendineae, preventing the valve to turning inside out ensuring a unidirectional blood flow. 



D) What could happen if the papillary muscle is torn? How might this affect valve function?

A torn of the papillary muscle might not be able to pull the chordae tendineae and lead to the malfunction of the AV valve, either allowing the backflow of blood into the atrium.

E) Observe the wall thickening of the heart chambers. Make note of any significant differences.


F)  Explore the interventricular septum. 

a) What unseen conduction structure(s) are located here? 

The conduction structure located into the interventricular septum is the atrioventricular bundle,                                     that splits into its two branches: the left and the right bundle branches.

b) Name one function of the interventricular septum.

The ventricular septum separates the right and left ventricles. It maintains the proper blood flow through		 the heart, will  keep the deoxygenated blood from the body to be pumped into the lungs and the oxygenated                                                 blood to be pumped  into the system (body).


G) Identify the aortic valve. Can you see its cusps? Use anatomical terms to describe its position.

a) Can you see its cusps?

b) Use anatomical terms to describe its position.

The aortic valve is located between the superomedial side of the Left ventricle and the root of the                                    ascending aorta.


H) Extend your incision inferiorly until you reach the interventricular septum, and superiorly until reaching the left atrium.

I) Insert your finger through the left atrioventricular (mitral) valve and feel the walls of the atrium.  You should notice a section that expands with pressure - this is the auricle. 

J) Extend your dissection and look at the internal walls of the auricle. You should see muscular ridges called _pectinate__         muscles. Note these structures - you will compare them to the right atrium later.

K) Carefully cut through the interventricular septum. Observe the wall thickening in the right chamber and contrast it with the left chamber.

L) Name one major difference between the walls of the right and the left ventricles:

The right ventricle wall is thinner than the left ventricle wall. 

M) Identify the Moderator Band (if visible). 
a) Describe its function. 
It carries an extension of the right bundle branch from the interventricular septum into the anterior papillary muscle.


b) Were you able to find it in the left ventricle?
The moderator band is only seen on the right side.  



N) Continue exploring the heart. Name three structures that are present in both the left and right chambers:
a) ___Chordae tendinae___
b) Papillary Muscle (3 right, 2 left)
c) Trabeculae Carneae

O) Can you observe any valves in this chamber? 
a) Describe their structure.
Yes, the tricuspid valve.


b) Contrast these valves with those on the left side.

It has 3 cusps; each one connects via the chordae tendineae to the papillary muscles.


P) Extend your incision superiorly into the right upper chamber. 

a) Name the chamber ___ right atrium _______.

b) Identify the openings present (e.g., from vena cava, coronary sinus).

 
Q) Name the unseen conduction system structures that should be in this chamber.
- sinoatrial (SA) node – anterior wall close to the opening of the Superior Vena Cava.
- atrioventricular (AV) node – in the floor of the right atrium, near the tricuspid valve, coronary sinus and interatrial septum. 






Activity 4: Clinical application

A) Once your dissection is complete:

· Take your heart to your instructor.

· Wait until your instructor returns it to you. A pin will be placed at the anatomical location related to a clinical case.

B)   Instructions: 

1. Read the clinical case provided by your instructor. It describes a structural defect caused by disease, age, or a congenital condition. 
2. Use the pin-marked structure to guide your interpretation of the case. Answer the scenario card questions based on the clinical application.
3. As a class, take turns presenting the case. In your explanation, connect how the structure-function relationship of the identified anatomical part has been affected by the condition. 
NOTE: The structure of any biological entity is directly related to its function. Any change in that structure can have significant consequences on its ability to perform its task.
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