[image: image1.wmf]Forensic Dissection – An Autopsy

Objectives:

· Conduct an external investigation of a fetal pig following an autopsy protocol.
· Conduct an internal investigation of a fetal pig following an autopsy protocol.  Examine tissues, organs, and organ systems.

Background:
You will examine a fetal pig using the protocol of human autopsy.  These pigs are obtained from slaughterhouses producing pork.  Pregnant sows are harvested for their meat so the fetal pigs are taken for education and research.  Basically, it is a recycling of material that would otherwise go to waste.  One pregnant sow may carry a litter of 7-18 piglets at a time.  The anatomy of a fetal pig is very similar to human anatomy, so it is one of the best alternative specimens to study.  A fetal pig’s external features such as birth marks, hair, and skin, and internal features such as organ, systems, and tissues are very much like yours.  Autopsy is a Greek word meaning “to see oneself.”  The two types of human autopsies are clinical (done in hospitals to determine the cause of death, usually for research or due to family request) and forensic (done for legal purposes when “foul play” is suspected).
You will assume the role of a forensic pathologist as you examine your fetal pig specimen.  In real life, a forensic pathologist (sometime known as a Prosector) conducts an autopsy to determine the cause of death.  The Prosector is usually helped by a morgue assistant known as a Diener (pronounced DEE-nur).  The information obtained from an autopsy can be admitted as evidence in a court of law for convicting a person(s) responsible for the victim’s death.  A forensic pathologist is a physician who has graduated from medical school and does a residency (4-6 years of training in pathology and forensic pathology) which will qualify a candidate to sit for a board exam.  In passing the exam, one can be referred to as “board certified” in forensic pathology.

In a lab group of three or four, you will assume one of four rolls: Prosector, Diener, Materials Manager (organizes and hands dissection instruments to the Prosector and Diener), and Recorder (records all measurements and observations).  If you have group of three then the Diener will also be the Materials Manager.  Please rotate these jobs so that everyone has a chance to act as the forensic pathologist.
Remember that the mindset of a forensic pathologist is one of a true scientist.  During an autopsy, the forensic pathologist examines the body with utmost care, respect, and professionalism, recording all of the minute details of what is seen externally and internally that could have caused a person’s death.

As you conduct the investigation, you will remove all of the organs from the body cavity.  This gives you a better view of all the organs in each system and how space is conserved through the folding and placement of the organs within the body cavity.  If needed, refer to the glossary at the end of this guide for more information on terms used in this protocol.
You will conclude your investigation by placing all of the organs and connective tissue back into the body cavity.
Procedures:
The best forensic pathologists have excellent observational skills.  From your detailed observations, both externally and internally, try to determine the pig’s characteristics, locomotion, diet, method of reproduction, etc.  Other questions to consider would be: what characteristics make it a mammal?  Is it male or female?  How would this animal defend itself?

A. External Anatomy – Day 1
1. Each group should obtain a large dissecting tray, an absorbent pad to put underneath, fetal pig, dissecting equipment (scalpel, scissors, probe, forceps), and personal equipment (goggles and gloves).  Use the autopsy report for recording of all observations.
2. Cut the fetal pig bag near the top and carefully drain all the preservative fluid into the sink.  If any splashes on the counter, rinse off thoroughly.  To make the room smell as best as possible, run the water for a few seconds to wash all the fluid down the drain, making sure to rinse the whole bottom of the sink off. 
3. Weigh the fetal pig (in the bag) on the bathroom scale.  If you get any liquid on the scale or around the area, please rinse it off and dry it with a paper towel.  Place the pig on the dissecting tray then weigh the bag on the triple beam balance.  Make sure you zero the balance first.  Convert the pig’s weight to grams (1 lb = 454 g) then subtract the mass of the bag.  Record the pig’s weight in pounds and grams.
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Figure 2. Pig in a dissecting tray




4. Measure the length of the pig from the tip of the nose to the base of the tail along the dorsal side using string.  String works better than a ruler since it bends and follows the curvature of the body.  Next, measure the string with a metric rule to determine the pig’s length. The age of your fetal pig from conception can estimated from overall length.  See the table below.
	Length of Specimen
	Approximate Age in Days From Fertilization

	4 cm
	56 days

	20 cm
	75 days

	25 cm
	100 days

	30 cm
	105 days

	35 cm
	111 days

	40 cm
	115 days (full term)


5. Carefully examine the external features of your pig beginning with the head.  Pay attention to the amount and color of hair, birth marks, and other unique markings.  Record your findings as you examine the mouth, nostrils, tongue, ears, and eyes.
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Examine the dorsal side and appendages.  Pay close attention to the feet.  Describe in detail each foot and envision how this animal would walk and run.  
7. Examine the ventral side and note any unusual markings.  Note the number and location of mammary papillae (teats).  Observe the end of the umbilical chord and identify the umbilical chord vein, artery, and allantoic duct.  The allantoic duct is connected to the fetus’ bladder and is used for removing metabolic wastes.  These structures may be easier to view if you cut off a small portion of the chord.  
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8. Determine the gender of your pig by using Figure 1.  If your pig is male you will see the urogenital opening posterior to the umbilical chord.  It serves as a passageway for urine and semen.  Depending on the age you may or may not see scrotal sacs.  The penis is not visible but you can feel it by pressing the skin between the urogenital opening and the scrotal sacs.  The males’ mammary papillae will never develop but in females they will develop into teats during pregnancy.  If you pig is female, you will see the genital papillae under the tail.  This releases metabolic wastes and is the opening to the reproductive system.  Be sure to observe another group’s pig of the opposite gender.
9. Fill out a toe tag for your pig using a Sharpee marker and be sure to include all the name of people in your group.  Securely tie the tag through one of the toes.

B. Incisions for Internal Anatomy

1. Put an absorbent pad under the dissecting tray.  Place the pig in the dissecting tray on its back   ***Remember: when observing structures from the ventral side, left and right will be reversed.  The Diener slides a “body block” (sponge) under the back until is rests under its shoulders (front legs).  As in human autopsies, the block causes the neck and arms (pig’s front legs) to fall back will elevating the chest so that the 1st incision of the trunk is easier to make.
2. For a better view of the abdomen, you can pull the legs farther apart by tying string around each leg and twisting the string around the spools in each corner of the tray.  You can also pull the string underneath the dissecting pan and tie it to the other leg.  Don’t tie this too tight as you may want to adjust the ties as you open the chest cavity.
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3. With a scalpel, the diener makes a Y-shaped incision.  Use Figure 3 (next page) to guide you as to how to make the cuts and where to cut according to the gender of your pig.  ***Do not cut off pieces of skin!  You will need to sew the chest cavity back together once the autopsy is complete.  The arms of the Y start from the top of each shoulder anterior to the front legs and come down to the sternum which is directly over the heart between the front legs.  The incision should be just deep enough to cut through the muscular chest wall.  Cut away the tissue from the underside of the flap of skin formed by the arms of the Y.  Continue to cut the tissue as you pull the flap back toward the nose until the protruding larynx is exposed.  
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Continue cutting the tail of the Y down the middle of the abdomen to the top of the umbilical chord.  If the pig is male, cut a semicircle around the anterior portion of the umbilical chord, then cut straight down on each side of the abdomen just outside the left and the right rows of mammary papillae.  If the pig is female, the incision should encircle the entire umbilical chord, then with a single cult, continue straight down to the genitalia.  Notice how the umbilical chord vein is anchored to the liver.  Cut this so you can have full access to the abdomen.
5. The prosector cuts the skin, muscle, and soft tissue of the chest wall on top and on both sides, exposing the chest plate (sternum and ribs).  
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Using dissecting scissors, start at the bottom of the ribcage and cut through the ribs going up the right and left sides of the sternum.  
7. The chest plate can now be lifted up and the connecting tissue cut away.  Completely remove the chest plate, exposing the heart, lungs, and liver.  
8. All of the organs of the trunk can now be removed in “one block.”  Use the diagrams on the next two pages to help you locate particular organs.  Just above the liver you will find the diaphragm. Cut it away from the body cavity moving to free the abdominal organs from the cavity.  Be careful not to cut into/off the kidneys which will be anchored to the dorsal side of the cavity.  If there is a lot of fluid in the pig, carefully hold the pig by the neck to prevent it from slipping and tip the tray into the sink.  YOU MUST CLEAN UP ALL DRIPS AND SPLASHES. You will need to cut through the end of the colon to free the bottom portion of the organs.  
9. Find the point in between the thyroid and the lungs.  Use the scissors to cut free the larynx and esophagus and continue to cut through the connective tissue.  The larynx is referred to as the “voice box” and lies between the epiglottis and the trachea. The epiglottis helps direct food down the esophagus and air into the trachea.  The trachea has a ribbed appearance and is composed of cartilage. Make a cut just below the larynx and pull the attached trachea downward.  Detach the chest organs from the spine with the scalpel and once. 
10. The only remaining attachments to the organs are pelvic ligaments, the bladder, and the rectum.  These can be severed with a scalpel or scissors, then all the organs can be removed in one block. Notice how all the organs are connected and how their symmetry allows for perfect fit in the body
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C. Respiratory System and Endocrine System 
1. Locate the larynx and follow the ribbed trachea until it branches into two bronchi that each lead to a lung.  The right lung should have four lobes and the left lung should have three lobes.  Note that the lungs are quite small as compared to the rest of the abdominal organs.  Why?  Try inserting a drinking straw into the opening of the larynx and blow into it.  Observe what happens to the lungs.  DO NOT INHALE.  There is the danger that you could ingest some of the preservative solution.

2. Locate the esophagus (dorsal to the trachea), which is flat when it does not contain food, and separate it from the rest of the chest organs using a blunt probe.

3. Locate the thymus on either side of the trachea and extending over the heart.  This is an endocrine gland involved in the immune system during infancy.

4. Ventral to the thymus and dorsal to the trachea is a small reddish brown oval structure.  This is the thyroid, an endocrine gland that produces thyroxin for regulating metabolic rates.  Remove the thymus and thyroid with your dissecting scissors, measure the length in cm, weigh each of them in grams, and record this data on your autopsy report.

5. The diaphragm is located just above the liver.  This curved muscle separates the thorax from the abdomen and is responsible for breathing.  As it contracts and moves downwards the chest cavity expands and the lungs fill with air.  As it relaxes and moves up, it forces air out of the lungs.

6. Carefully cut the left and right  loves of the lungs from the bronchi with your dissecting scissors, measure, weigh the right and left loves separately, and record their weight on your autopsy report.

7. With a scalpel, make 0.5-cm cross section of one of the lung lobes like you would slice a loaf of bread.  See if you can observe the secondary bronchi with a magnifying glass.

8. View the prepared slide Mammal Lung Section, showing a cross section of bronchioles and alveoli, where gas exchange takes place.
D. Circulatory System

1. Cut away the pericardial sac surrounding the heart and cut the pulmonary artery (adjacent to the aorta on the left side) where it exits the heart.  Using a blunt probe, check for any evidence of blockage.  In humans, a clot from other parts of the body can be trapped there as it moves through the heart.  This occurrence is higher for post-surgery hospital patients.

2. Locate the coronary artery and the coronary vein in the groove between the two ventricles.  These blood vessels supply and drain the cardiac muscle tissue of the heart.  If the coronary arteries have a blockage, a heart attack can occur.  These blocked arteries in humans are the ones that are bypassed during “bypass surgery,”  often using veins from the patient’s leg.  Locate the five main vessels for blood flow into and out of the pig’s heart (anterior vena cava and posterior vena cava, pulmonary artery, pulmonary vein, and aorta).  Also, locate the left and right auricles (earlike flaps extending from the atria) and the left and right ventricles.  See Figure 5.
3. Cut all the arteries and veins surrounding the heart and remove it. Measure the length of the heart in cm and the weight in grams, and record the data on the autopsy report.

4. Orient the heart as shown in Figure 6. Carefully make a longitudinal section by starting at the anterior end near the aorta and cutting downward with your scissors to expose the four chambers (left and right atria, and left and right ventricles). When looking at the bottom half of your section, locate the two valves on the right side of the heart (viewed on your left), the tricuspid valve and the pulmonary valve of the pulmonary artery, and the two valves on the left side of the heart, the mitral valve and the aortic valve of the aorta. 

5. Try visualizing how blood flows through the heart.  The right side of the heart receives deoxygenated blood into the right atrium.  After passing through the tricuspid valve and into the right ventricle, the blood is pumped through the pulmonary valve and into the pulmonary artery going to the lungs.  The left atrium receives the oxygenated blood from the lungs, and out to the body.  Keep these two halves of the fetal pig heart to compare later with those of an adult pig heart.

6. The left and right atria are separated by the inter-atrial septum.  Mammal fetuses have a hole in the septum, the foramen ovale, which allows blood to pass from the right atrium to the left atrium.  This bypasses pulmonary circulation.  This hole closes after birth.  

7. View the prepared slide Mammal Artery and Vein.  Note the ring of smooth muscle that lines the wall of the artery.  This is designed to expand as the heart contracts, Forcing blood through the arteries and then return to its original position as the heart relaxes.  This helps to maintain a fairly constant blood pressure at all times.  Adjacent to the artery is a vein cross section which has a small amount of smooth muscle that can expand a little but cannot snap back as quickly as an artery between beats.  One way valves help to prevent blood from flowing backward in the veins.

E. Digestive system

1. Just below the diaphragm is the liver, located at the top of the abdominal cavity. This liver has five lobes. The top lobes are named the right and left medial lobes, the lower lobes are the right and left lateral lobes, and the lower middle lobe is the caudate lobe.  The liver breaks down ingested toxins and drugs as well as the waste byproducts of protein metabolism. It is also a storage site for vitamins iron and glycogen.

2. Dorsal to the right medial lobe is a small, green sac like structure called the gall bladder.  This structure stores bile produced by the liver . Bile is secreted into the small intestine to emulsify fat.  Detach the gall bladder, measure its length, weight it, and record the data on your autopsy.

3. Note the umbilical vein connected to the caudate lobe of the liver.  Cut this vein along with the anterior and posterior vena cava, the portal vein, the bile duct, and the connective tissue. Remove the liver for weighing.  Record its weight on you autopsy report.

4. View the prepared slide Mammal liver section. Observe the hexagonal shaped units known as lobules, which are composed of layers of liver cells called hepatocytes.  These cells filter toxic substances from the blood.  Blood enters the lobules from the portal veins and hepatic arteries located at the vertices of these units.  The blood then drains to the center of the lobule, containing the hepatocyte cells that provide purification.

5. Upon removal of the liver the stomach and spleen will be fully exposed.  The spleen is brown flat structure lying dorsal to the stomach.  Part of the lymphatic system the spleen filters the blood for old red blood cells, makes new red and white cells, and produces antibodies.  Remove the spleen, measure its length weigh it and record the data on your autopsy report.

6. Trace the path of the esophagus down to where it enters the upper section of the stomach known as the cardiac region.  Located at this entrance is the cardiac sphincter,  which allows food to enter the stomach and can contract to prevent food from going back up the esophagus.  Above the cardiac region is the fundus, and just below that is the largest portion of the stomach,  the curved region known as the body or corpus.  At the lower end is the pyloric region, including the pyloric sphincter, which controls the passage of food into the small intestine.
7. 
The large intestine is next in the digestive tract, it is composed of a spiral colon, ascending colon, descending colon, rectum and anus. The spiral colon is the coiled portion on the left side of the abdomen. This is the longest portion of the colon. The next portion is the ascending colon, in the right abdomen and just below the caecum. This turns into the descending colon, which runs vertically down to the rectum, a dark tube that opens into the anus. Remove the entire colon (large intestine) and weigh it. Record this weight on the autopsy sheet. Cut a 2-cm section from the spiral end, slit it lengthwise, and place it in some water in a Petri dish. Observe the inner lining with a stereomicroscope. Does it look the colon is primarily responsible for consolidating waste by removing most of the water from it.  Bacteria in the colon help ferment any remaining carbohydrates and produce vitamin K for absorption.  The compacted waste is eliminated through the anus. 

F. Urogenital System

1.You should now be able to see the kidneys that normally lie on the dorsal wall on both sides of the spine.

2.Remove each kidney by cutting the ureter, as it exits the kidney. Weigh the left and right kidney, measure the lengths, and record the data on the autopsy sheet,. Do they both have the same weight and length?

3.Cut one kidney in half longitudinally form the anterior to the posterior end, you should be able to see three distinct regions- the renal pelvis (funnel like structure exiting the kidney) the medulla (dark tissue in the center), and the cortex (tissue in the outer rim). See figure 7. The cortex and medulla contain nephrons which filter the blood to regulate the optimum amount of salts water, 

G. Fetal Pig Heart Versus Adult Pig Heart

1. Compare the external halves of your fetal pig heart with the external halves of the adult pig heart dissected by your teacher. Note the similarities as well as the differences between the two different hearts, such as the sizes of the chambers, valves, vessels, and muscle thickness, etc. Record your observations on your autopsy report.

2. Compare the internal halves of your fetal pig heart with the internal halves of the adult pig heart dissected by your teacher. Note the similarities as well as the differences between the two different hearts and record theses on your autopsy report.

H. Fetal Pig Kidney Versus Adult Pig Kidney

1. Compare the external halves of your fetal pig kidney with the external halves of the adult pig kidney dissected by your teacher. Note the similarities as well as the differences between the two different kidneys and record these on your autopsy report.

2. Compare the internal halves of your fetal pig kidney with the internal halves of the adult pig kidney dissected by your teacher. Note the similarities as well as the differences between the two different kidneys and record these on your autopsy report.

I. The Final Steps

1. The final steps of a human autopsy include the placement of all the organs back into the body cavity, not necessarily in their original locations, or to incinerate the organs and pack the body cavity with filler material. The idea is to give the body cavity a normal shape for viewing at a mortuary.

2. You will follow the protocol of placing all of the organs back into the body cavity (thorax and abdomen), arranging them to approximate the original body shape, suturing the “Y” incision, editing and filing your autopsy report, and disposing of the specimen.

3. Thread your suture needle (caution, sharp tip) with 5 feet of black nylon (provided). Divide the line into two equal portions and tie a knot at the open ends. Starting at the bottom of the Y incision, insert the needle into either side of the incision and start a “running stitch” with over and under stitches on both sides, like baseball stitches. Pull the incision closed as you work along the opening. At the end of the incision pull the string taut and tie another knot. Cut off any remaining string. 

4. Once you have completed the forensic dissection activity, edit your autopsy report with all the members of your group and turn it in to your teacher, along with any digital photos of the examination.

5. Follow your teacher’s instructions regarding disposal of you sutured pig. 

�





�





�





�





�





�





�





�





�





























PAGE  
1

