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Cardiovascular Disease and Treatment Options---
Case Studies 



1. Identify normal Cardiovascular Histology 

2. Complete Case Studies

1. Case study #1: Evaluate Medical Assessment

2. Case study #2: Identify gross and histological abnormalities 

1. We will do #2 if time allows—please look at it

Case Study Learning Objectives: 



Chan, JKC, IJSP, 2014

Hematoxylin= Eosin=

Review: H&E Staining, What does it stain? 



Histology of Normal Cardiac Tissue



Histology of Normal Cardiac Tissue
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Histology of Diseased Cardiac Tissue

What is immediately noticeable? 



Histology of Diseased Cardiac Tissue

A

B

C

What is abnormal? 



Stains for Fibrosis: Picro-Sirius Red and Masson’s Trichrome

Normal myocardium Diseased myocardium
A B

A) Picro-Sirius Red

B) Masson’s Trichrome 



Masson’s Trichrome Stain, Cardiovascular histology

Black: Staining of the nuclei with Mayer's hemalun or Hematoxylin by Harris
Red: Staining of the cytoplasm by a precise mixture of acid fuchsin and red 
culvert (which are acid dyes).
Blue: Elective staining of collagen by light green (sometimes replaced by 
aniline blue)



Disclaimer: The two case studies presented are based on real 
individuals and their case studies. 



Case Study #1

James is a 57-year-old Japanese American 

While driving home from his daughter's softball game on Thursday 
night he notices pain in his left shoulder and develops a chest ache

The ache is present when he goes to bed, when he wakes 
throughout the night, and when he gest up in the morning. 
He drinks some soda water and the pain doesn’t improve.

His wife drives him to the emergency department Friday afternoon



Case Study #1 Medical History

Experienced the usual childhood illnesses without rheumatic fever 

He has a history of hypertension that has not been treated

Past surgeries include a tonsillectomy as a child and an ACL 
surgery following a sports related injury during his twenties
Patients Father died of an MI at 52 year of age, his mother is alive 
and well, but the patient does not know her age. One brother 65 and 
sister 62 years of age are alive and well. 

The patient is married with three children. He lives with his wife and 
youngest daughter (17). 

Does anything about his medical history point to what could be going on? 



Case Study #1 Medial Assessment 

A full physical exam is conducted and vital signs are taken 

An ECG is done and shows ST elevation

The patient is admitted to the CCU  

Blood pressure 140/95 mm Hg
Temperature 98.6° F

Heart rate 55 bpm
Respiratory rate 18 breaths per minute

Is anything unusual about the vital signs? 
Does an ST elevation mean anything? 
What should be done next? 



Case Study #1 Medial Assessment 

Given the ST elevation and sinus bradycardia (55 bpms) more 
laboratory tests are ordered

Serum Cardiac Enzymes:
CK-MG : 162 IU/L (normal is 5 to 25 IU/L)

LDH: 219 U/L (normal is 140 to 280 IU/L)

What do the laboratory tests tell us?

Should further testing be done? A biopsy?? 

James is experiencing a STEMI, ST-elevated myocardial infarction 



Case Study #1 Medial Progression
The next morning, James awakes with nausea and diaphoresis. He also 
presents with PVCs (premature ventricular contractions) 

PVCs are then treated with 150 mg of amiodarone IV over 10 minutes followed by an 
amiodarone drip at 1 mg/minute for 6 hours, then 0.5 mg/minute for 12 hour

Later that day, he has no further chest pain, but he reports that his nausea 
persists after meals. His vital signs are 

Two days later: ECG shows ST elevation diminishing. Amiodarone is 
discontinued without PVC return. Vital signs remain stable and his nausea is 
resolved. He begins cardiac rehabilitation.

Blood pressure 130/90 mm Hg
Temperature 98.5° F

Heart rate 63 bpm
Respiratory rate 18 breaths per minute



Case Study #1 Patient outcomes

Cardiac rehabilitation: 
Exercise counseling and training: Often with a treadmill test to get the heart 
pumping---submaximal exercise can be performed at days 4-7.

Education for heart-healthy living: How can the patient manage risk 
factors? 
Counseling to reduce stress: Stress hurts the heart, and this part of cardiac 
rehab helps patients  identify sources of stress.

The medical plan will include treatment of his hypertension with propranolol.

Should anything be included in his medical plan following MI? 



Case Study #1—Myocardial Infarction

24 hours 3-4 days 4-14 days

2 wks + 8 wks+



Case Study #2

Jake West (#26) is a 17-year-old 
linebacker for his high school team 
in Indiana  

He collapses on the football field at  
practice
He is unresponsive and rushed to 
the hospital by EMTs

He is DOE  

Jake has no prior heart known 
heart conditions, and no known 
family heart history.



Case Study #2 Autopsy Report—Gross Anatomy 

The gross anatomy is presented in cross section. 

Normal for comparison What is abnormal? 



Case Study #2 Autopsy Report—Histological Sectioning

Cardiac tissue samples are taken from the right ventricle. 

What are these slides stained with? 
What do you notice? 



Case Study #2 Diagnosis and Further Outcomes

Jake was diagnosed post-mortem with 
Arrhythmogenic Right Ventricular 
Cardiomyopathy (ARVC, also called ARVD)
Following his passing, doctors recommended 
full cardiac workups for his whole family

Cardiac testing revealed his sister Courtney (20) 
has ARVC. 



October is Sudden Cardiac Arrest Awareness Month 



More on the disease in Case #2—Not Covered in the Lecture

Arrhythmogenic Right Ventricular Cardiomyopathy



Arrhythmogenic Right Ventricular Cardiomyopathy 

Inducing cardiac arrhythmias

Disease of heart muscle 
A rare, genetically determined myocardial 
disease characterized by fibrofatty (fibrosis 
and fat) replacement of the myocardium 
resulting in life threatening ventricle 
arrythmias and sudden cardiac arrest (SCA)



Cardiac Arrest

The most common symptom of ARVC is sudden cardiac death 

Accounts for 
20% of sudden 

death world 
wide

Accounts for 
22% of sports 
related sudden 
death in Europe

Accounts for 
17% of sudden 
death in young 
athletes in USA

Frequently 
diagnosed post-

mortem 

Electrical malfunction 
leading to 

loss of blood flow



Myocyte degeneration and fibrofatty infiltration are 
hallmarks for ARVC

Fibrofatty infiltrate is present in the left ventricle in 50% of ARVC cases 
à claims to rename this pathology as Arrhythmogenic Cardiomyopathy 



Antonio Puerta 

11/26/1984 – 09/28/2007
28 yrs

Kirk Urso

03/06/1990 – 09/05/2012
22 yrs

Jake West

00/00/1996 – 09/25/2013
17 yrs

Physical activity increases the risk of SCA 5-fold in ARVC patients



No current treatment exists to prevent SCA in ARVC patients 
Therapeutic strategies for ARVC patients are individualistic due to the variety of 
symptoms a patient presents

Lifestyle changes

Pharmacological treatment 
Catheter ablation

Implantable cardioverter-defibrillator (ICD)
Intervention rate is 10% 

Proven to interrupt lethal ventricle arrythmias

James Taylor – Cricket Player 



The Boxer is an excellent animal model for ARVC

Boxers have a natural mutation that recapitulates ARVC

Mouse models do not recapitulate pathogenesis or structural hallmarks of ARVC  



A B C

The Boxer is an excellent animal model for ARVC
Studies on therapeutic strategies have yet to be conducted with the Boxer.

Normal myocardium Diseased myocardium

1. What stain is used for each image? 
2. What is normal vs abnormal? 


