When it comes to cardiovascular diseases
When it comes to cardiovascular diseases, the first thing comes to our mind is the coronary artery disease(CAD) . However , coronary artery disease is only one among the many types of CVD . Cardiovascular diseases are a group of disorders of the heart and blood vessel in our circulatory system . Various tests are used to diagnose CAD such as Electrocaodiogram(ECG) , stress test , Angiogram , blood test , chest X-ray , Nuclear scan , Echocardiogram and other diagnosis. [1]
Coronary heart disease – occluded blood vessel
http://www.nhlbi.nih.gov/health/dci/Diseases/Cad/CAD_All.html

According to research , CAD is the number one killer globally . Estimated 17.1 million people died from CAD in 2004, which represents 29% of the global death . The most common reason which causes cardiovascular disease is the build-up of fatty deposit beneath the lining of the vessel or artery and this plaque releases a chemical that attracts blood

component to stick inside the surface of the vessels . [2] As a result , the oxygen supply to specific organs such as brain and heart is obstructed and hence , they carry out anaerobic

respiration and lead to chest pain or shortness of breath over time . Then ,cardiovascular diseases, angina or sometimes stroke might happen if brain tissue is completely deprived of oxygen . [1] Coronary artery disease known as artherosclerosis , which is the hardening of wall lining of the artery and restrict the blood flow to the heart muscle and finally completely occluded . So , what are the treatments available for this disease?
Death rate for Coronary Heart Disease of US from 1950 – 2004
www.nhlbi.nih.gov/about/factbook-06/chapter4.htm
Possible Solution
Coronary artery bypass surgery is one of the method to deal with CAD . This operation required highly skilled surgeon as it was once considered as a very difficult and complocated operation . From the research ,estimated 170,000 of the Americans undergo this complex surgery each year . However , less costly alternative medical therapies have been discovered just as effectively as bypass surgery for those less severe and controllable CAD . [5]

Coronary artery bypass graft surgery is a surgical procedure in which one or more blocked coronary arteries are bypassed by a blood vessel graft to restore normal blood flow to the heart. These grafts usually come from the patient's own arteries and veins located in the leg, arm, or chest . [6] First , general anesthesia is administered , saphenous vein is removed if the incisions are made in thigh or calf , or the radial artery is removed if the incisions are made in forearm . The removal of vein or artery for grafting must not deprive the adequate blood flow . Then , surgeon will decide which grafts to be used depending on the level and location of blockage . This surgery can be continued by two methods : open-pump bypass surgery or off-pump bypass surgery .
Open-pump bypass surgery
The surgeon makes the incision down to the center of the chest , cut through the breastbone followed by open the rib cage to expose the heart . Then , the heart is connected to a pump called cardiopulmonary bypass pump that replaces the role of heart and lungs during the surgery . The machine plays the role to remove carbon dioxide from the blood and provides oxygen through a tube into the aorta to be used in circulation to other parts of body . The use of the machine is to stop the beating of heart so that the the heart can be operated while circulation in other parts of body is maintained . To restrict the blood flow to the area where grafted , aortic clamps are used until the grafts are fixed . Then , electric shock is used to pump the heart again and pacing wire with pacemaker and chest tube are implanted , the chest cavity is closed . [7]
Off-pump bypass surgery
It is a less invasive surgery and this operation is done while the heart is beating . So , it is also called “beating heart surgery” . In this surgery , a special device called prongs are affixed to a section of heart to keep it stable . The prongs can be moved around if multiple blockage occurs . [8] After the grafts are prepared , a small opening is made below the blockage in infected artery . Then , the blood is redirected through this opening until the grafts are in place . Normally one end is connected to the coronary artery and the other end is connected to the aorta if a vein is used . “On average , three or four arteries are bypassed during the surgery . Blood flow is checked to assure the graft supplies adequate blood to the heart. ” [9]
Both on- and off-pump surgery had low rates of death, stroke, or heart attack (MI) during surgery
http://my.clevelandclinic.org/heart/disorders/cad/offpump.aspx
Bypass surgery at arm
http://www.columbiasurgery.org/pat/cardiac/news_rose_nejm.html

http://www.truthaboutwellness.com/bypass.jpg
Benefits and risks
Both coronary artery bypass surgery and angioplasty surgery have helped a lot of heart disease patient even until now . From the research of the National Medicare from 1972 to 1984 , the results did show the increase of mortality rate of those heart disease patients .
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The numbers of heart attacks and surgical procedures (angioplasty and coronary bypass) per 10 000 of the population in the USA between 1980 and 2005 (Swanton and Frost, 2007)
http://openlearn.open.ac.uk/mod/oucontent/view.php?id=398796HYPERLINK "http://openlearn.open.ac.uk/mod/oucontent/view.php?id=398796&section=1.1.4"&HYPERLINK "http://openlearn.open.ac.uk/mod/oucontent/view.php?id=398796&section=1.1.4"section=1.1.4

After went through bypass surgery , the patients’ blood flow to the heart is restored and function effectively . Therefore , oxygen will not depleted and the heart will not starved of oxygen supply and carry out anaerobic respiration . Hence , angina and heart attack can be avoided . Besides , this relieves patients from symptoms of heart diseases such as chest pain and ischemia ,which is lack of oxygen and improves the quality of patients’ life . Indirectly , when this disease is treated , it prolongs the patients’ life compared to those who do not undergo any treatment or therapy . Moreover , this enable the patient to resume their normal lifestyle and lower the risk of heart attack again .

However , this type of surgery may bring some complications too . The possible complications for those who had undergone coronary bypass surgery are graft closure and bleeding other than infection . This may cause secondary blockage in other area too . Besides , this invasive surgery will damage aorta and the patient will have abnormal heart rythms or we called it as arrhythmia . [14] Moreover , this kind of surgery does not prevent the recurrence of the blockage . Blockage can happen in any other places and leads to plaque formation that leads to recurrence of heart attack . The more severe complications are this surgery might lead to kidney failure and brings the patients to short-term memory lost , difficulty in thinking and concentrating problem . On the other hand , those who had undergone angioplasty surgery might experience allergic reaction to the stent material or some drug used in drug-eluting stent . Chest wound infection , usually happens in the patients who are obese or undergone bypass surgery . Lastly , those who had undergone coronary bypass surgery may show postpericardiotomy syndrome which are low grade fever and also minor chest pain [15] . However , angioplasty has been proven to be

generally safe and safer than bypass surgery according to the research done by National Medicare . Hence, in my opinion , angioplasty should be the first choice as an alternative to treat for severe CAD when drugs are not as effective .
Discharge rates for Coronary Artery Bypass Graft and Percutaneous Transluminal Coronary Angioplasty, years ended 31 March: 1999-2008 (2008 provisional)
http://www.isdscotland.org/e-publications/chd/march09.html
Alternative Solutions

Coronary angioplasty
Due to the build up of plaque on the inner walls of artery , the flow of blood is obstructed due to the narrowing of artery . Over time , when the artery is completely blocked , it can lead to heart attack . Coronary angioplasty , or in term of proper medical name – Percutaneous Coronary Interventions is a treatment to repair the obstructed artery by using a balloon and special devices , via an entrance through the skin and into the blocked artery under anaesthetic to restore adequate blood flow . [17] In the procedure , a thin catheter is first inserted through the blood veseel to the location where blood is impeded . A kind of X-ray called fluoroscopy is then used to have a clear image of the inner artery through a screen . By using the guidance of the live X-ray [18] , a second catheter with a balloon is inserted via the first catheter to the place where artery is narrowed down . The balloon is then inflated to push the plaque outward against the wall to restore the blood flow . After the artery is restored , a tiny mesh tube called stent is inserted to the area of the narrowed artery to prevent it from closing back after a certain duration . Then , plaque remover is also used to remove the plaque formed on the artery wall lining . [19]

http://www.ijn.com.my/new/images/leaflet/angioplasty.pdf
Medication
Part of the coronary artery diseases originated from high blood pressure which lead to hypertension . Hence , antihypertensive agents are used to interfere with the normal regulation of blood pressure . One of these agents is diuretics , which able to deplete sodium in our body and reducing blood volume by urination through some mechanisms and hence lower the blood pressure . Besides , direct vasodilators act as another antihypertensive drugs to dilate the blood vessel and relax the vascular smooth muscle to reduce blood pressure . One of the example is hydralazine .

Other than that , angiotensin-converting enzyme ( ACE ) inhibitors such as Captopril inhibits a chemical that make the vessels to constrict and dilate the blood vessels . Moreover , calcium channel blockers such as Verapamil and diltiazem also used to prevent the entrance of sodium into muscle cells and reduce blood pressure by preventing spasms . In order to slow down the heart beats , [ 21 ] Beta-blocking drugs are selected too to interfere with the effect of sympathetic nervous system on the heart .[5]

Moreover , statins are used to alter the lining of the inner part of the vessel to interfere the formation of plaque . Besides , they are also used to reduce the amount of bad cholesterol( HDL ) in the blood and improve the balance of the good cholesterol ( LDL ) . [20] . Aspirin is also used to keep the vessel opened for those who had undergone bypass surgery or coronary angioplasty .
Evaluation
A common killer disease – CAD becomes a threat to the global . An overview and information of this disease was obtained from the site http://www.nhlbi.nih.gov/health/dci/Diseases/Cad/CAD_All.html . This source is very trustable because it was published by National Heart Lung and Blood Institute of National Institute of Health under U.S Department of Health&Human Services . The information given in this website was all from the U.S health professional and was recommended to patients in order to get some basic information . Besides , one of the sources - Basic & Clinical Pharmacology 8th edition by Bertram G.Katzung gave some information about medication to treat CAD . This book is very reliable because it is widely used by medical student to get an ideal pharmacology text and is used internationally .

