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OXYGEN CONSUMPTION AND PERFUSION FLOW



CEREBRAL OXYGEN CONSUMPTION AND TEMPERATURE
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MEDIATORS OF ISCHEMIA-REPERFUSION INJURY
-INTRACELLULAR CA2+
-REACTIVE OXYGEN SPECIES FORMATION





TYPE OF CARDIAC DISEASE

Ischemic heart disease

Revascularization

Surgical treatment of complications of ischemic heart
 Postinfarction ventricular septal defect

 Left ventricular aneurysm

Valvular heart disease

Mechanical valve, bioprosthesis, repair

Aortic valve disease

Mitral valve disease



Valvular heart disease

Tricuspid valve disease

Diseases of great vessel

Aortic dissection

Aortic aneurysm

Adult congenital heart disease

Cardiac tumor

TYPE OF CARDIAC DISEASE



Cardiac Surgery

Heart disease

Valvular heart disease
 Mitral valve

 Aortice valve

 Tricuspid valve

 Pulmonic valve

Coronary  heart 
disease

Congenital heart 
disease

Aortic aneurysm

Etiology

Rheumatic disease

Degeneration

Congenital

Infection

Tumor

Trauma

• Physiology 
• Stenosis

• Regurgitation

• Defect

• Physiology 
• Stenosis

• Regurgitation

• Defect



ISCHEMIC HEART DISEASE



PURPOSES

Restore blood flow to the heart

Relieves chest pain and ischemia 

Improves the patient's quality of  life 

Enable the patient to resume a normal lifestyle 

Lower the risk of  a heart attack



INDICATIONS

Patients with blockages in coronary arteries 

Patients with angina 

Patients who cannot tolerate PTCA (Percutaneous 

transluminal coronary angioplasty ) and do not respond well 

to drug therapy

Acute myocardial infarction

Sever coronary artery disease



COMPLICATIONS

Bleeding

Heart attack

Heart failure

Arrhythmia

Stroke

Pleural effusions

Wound infection

Renal failure

Death



CORONARY ANATOMY

From surgical point of view, coronary 
system is divided into 4 parts: 
1-Left main coronary artery
2-Left anterior descending artery
(LAD)(and its diagonal branches)
3-Left circumflex artery (and its marginal 
branches)
4-Right coronary artery (and its posterior 
descending branch [PDA]) 



ANATOMIC CONSIDERATIONS

Left main disease: A significant lesion at the 
left main coronary artery, and this lesion affects 
blood flow to both left anterior descending artery 
and left circumflex artery.

One-vessel disease: A significant lesion (or 
lesions) affecting one of the other three arteries 
or one of its large branches is considered

Two-vessel disease and three-vessel 
disease: Significant lesions affecting two arteries 
or three arteries, respectively.



Coronary Angiography



Indications for CABG

1- Left main coronary artery stenosis : 

Stenosis >50%, as annual mortality 10-15%



Indications for CABG, cont.

2- Left main equivalent: 

> 70% stenosis of proximal left anterior 

descending (LAD) and proximal circumflex 

artery (PCA) 



TECHNIQUES FOR CABG
• The standard approach      midline sternotomy

1- On-pump CABG (traditional, conventional tech.)
Arrested heart with cardioplegia , using Cardiopulmonary Bypass .

2- Off-pump coronary artery bypass (OPCAB)

With a beating heart and without the use of cardiopulmonary bypass.



On-pump CABG

Very low mortality and 

morbidity 

Excellent results. 

The most widely used 

technique worldwide. 



Off-pump coronary artery bypass 
(OPCAB)

Newer technique with 

the proposed benefit of 

lower complication rates. 

Highly specialized 

technique with good 

results in the hands of 

surgeons who perform 

this surgery regularly.



Conduits for CABG
1- Left internal 

thoracic (mammary) 

artery (LITA, LIMA):

Gold standard for LAD

excellent long term 

patency (90-95% at 15 

years). 



CONDUITS FOR CABG
• LIMA should always be used unless: 

1) Emergency operation with hemodynamic decompensation, 

2) History of chest wall radiation or radical mastectomy, 

3)Proximal left subclavian artery stenosis, 

4) Iatrogenic injury or hematoma during harvesting, 

5) Insufficient flow due to small size or persistent spasm 



CONDUITS FOR CABG

2- Reversed saphenous vein grafts (SVG) 

• Commonly used especially when many grafts. such as 
triple or quadruple bypass are required 

• Ten-year patency is 60-70%. 

• The causes of graft failure are :
Thrombosis, 

 Intimal hyperplasia

Graft atherosclerosis.



Reversed SVG



CONDUITS FOR CABG
3- Right internal thoracic (mammary) artery (RITA, RIMA) 

• Used in bilateral internal thoracic (mammary) artery grafting

• Patients receiving bilateral IMAs: 
Less risk of recurrent angina,    BUT with 

Higher rates of sternal infection, dehiscence and mediastinitis especially in 
elderly, obese or diabetic patients 



bilateral IMAs



Conduits for CABG
4-Radial artery 

Approximately 85-90% 

patency at 5 years 

Prone to severe vasospasm  

P.O. due to muscular wall; 

patients often placed on 

Calcium Channel Blockers. 



RADIAL HARVEST



CONDUITS FOR CABG
5- Right gastroepiploic artery 

• Used as an in situ graft or as a free graft if no alternative suitable 
conduit are available 

• Infrequently used: due to
The artery is fragile, 

Small diameter at the site of distal anastomosis, 

Possibility of vessel twisting, 

Increased operative time ( need laparotomy incision).



Right gastroepiploic artery







AORTIC VALVE SURGERY



Valvular Abnormalities
Nodular Rheumatic Disease Aortic Root Dilation

Endocarditis





AORTIC REGURGITATION 



SURGERY – PRIMARY ROOT 
DISEASE
• Annuloplasty or other valve sparing surgery

vitrag24-www.medicalgeek.com



Mitral valve disease

Mitral valve stenosis Mitral valve regurgitation



MITRAL VALVE SURGERY

Mitral valve replacement

Mitral valve repair



MITRAL VALVE REPLACEMENT



MITRAL VALVE REPAIR



TRICUSPID VALVE DISEASE

Tricuspid valve regurgitation

Functional regurgitation

Organic regurgitaton

Tricuspid valve stenosis



TRICUSPID INDICATION

Tricuspid annular diameter

Tricuspid pressure gradient

Mean ≥ 5 mmHg



TRICUSPID CAUTION



TRICUSPID ANNULOPLASTY



TRICUSPID VALVE REPAIR



DISEASE OF AORTA

Aortic dissection

Aortic aneurysm



AORTIC DISSECTION









AORTIC DISSECTION SURGERY



AORTIC ANEURYSM



ASCENDING AORTIC SURGERY





THORACOABDOMINAL ANEURYSM





ENDOVASCULAR REPAIR 



 Primary tumors of the heart RARE (.0017 - .28%)

 Often BENIGN (75%)

 Potential for life-threatening complication

 Curable by surgery

Cardiac tumor



Incidence of benign heart tumors

incidence

TUMOR Adults Children Infants 

Myxoma

Lipoma

Papillary fibroelastoma

Rhabdomyoma

Fibroma

Hemangioma

46

21

16

2

3

5

15

0

0

46

15

5

0

0

0

65

12

4



Incidence of primary malignant heart tumors

Incidence(%)

TUMOR TYPE Adults Children Infants 

Angiosarcoma

Rhabdomyosarcoma

Mesothelioma

Fibrosarcoma

Malignant lymphoma

33

21

16

11

6

0

33

0

11

0

0

66

0

33

0



Myxoma

 most common primary cardiac neoplasm.

most often attached to the atrial wall, but can

arise on a valve or in a ventricle.

 produce a "ball valve" effect by

intermittently occluding the atrioventricular

valve orifice.

 Embolization of fragments of tumor may

also occur.

Easily diagnosed by echocardiography.



















RV lymphoma

 Female, aged 48 years,

 Presented with Dyspnea and 
palpitation, edema

 Echo: Mass at RVOT 













Cardiac lipoma

Female, aged 32 years

Presented with palpitation

Echocardiographic Diagnosis: 
pericardial cyst

Opearative Finding Shown:

X clamp time: 41 mins

CPB time: 58 mins































TYPE OF CONGENITAL HEART DISEASE

• ACYANOTIC 
CONGENITAL HEART 
DISEASE  : Lt TO Rt
SHUNT

• ASD SECUNDUM

• ASD PRIMUM

• VSD

• PDA

• CYANOTIC 
CONGENITAL HEART 
DISEASE : Rt TO Lt 
SHUNT

• TOF

• EBSTEIN’S ANOMALY

Coarctation of Aorta







SURGERY



SURGERY



SURGERY



ASD PRIMUM



CONDUCTION







TRANS ATRIAL CLOSURE





TRANS VENTRICULAR 
REPAIR









Ductus Arteriosus
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TRIPLE LIGTIONS



DIVISION



DIVISION





ภาพแสดงภาวะcyaosis 



Overriding aorta High VSD

125



SEVERITY OF PULMONARY ARTERY





TRANS ATRIAL APPROACH











EBSTEIN’S ANOMALY

Described by “ Wilhelm Ebstein”

German Pathologist year 1866





Modified Gordon K.Danielson technique





TV REPLACEMENT TECHNIQUE





COARCTATION REPAIR

Edmunds’ Cardiac Surgery in the Adult, Ch 47

• Surgical correction
1) Patch aortoplasty with removal of 

segment and end to end anastomosis 

or subclavian flap repair

2) bypass tube grafting around 

segment



THORACIC SURGERY

Pulmonary disease

Lung cancer

Pneumothorax

Empyema thoracis

Thoracic incision

Pleural drainage



LUNG CANCER PATHOLOGY

Small cell

Non small cell

Squamous cell carcinoma

Adenocarcinoma

Large cell carcinoma

Undifferentiated cell carcinoma



ASSESSMENT OF PATIENT

Fitness for surgery

Operability of the tumour - Staging



STAGING

TNM

T size and position of tumour

N lymph node status

M metastasis



STAGESStage Grouping—TNM Subsets

 Stage 0 (TisN0M0)

 Stage IA (T1N0M0)

 Stage IB (T2N0M0)

 Stage IIA (T1N1M0)

 Stage IIB (T2N1M0, T3N0M0)

 Stage IIIA (T3N1M0), (T(1–3)N2M0)

 Stage IIIB (T4, Any N, M0) (Any T, N3M0)

 Stage IV (Any T, Any N, M1)

Surgery+Neoadjuvant



Small Cell Lung Cancer



Stage IA of Lung Cancer



Stage IB of Lung Cancer



Stage IIA of Lung Cancer



Stage IIB of Lung Cancer



Stage IIIA of Lung Cancer



Stage IIIB of Lung Cancer



Stage IV of Lung Cancer

IV: Any T, 

Any N,

M1

Synchronous tumours in 

different lobes are M1



FITNESS FOR SURGERY

Age

Pulmonary function

Cardiovascular function

Medical conditions

Nutritional Status

Performance status



ASSESSMENT OF OPERABILITY

CT scan

Bone scan

PET scan

Mediastinoscopy

Anterior Mediastinotomy

VATS



Bronchoscopy



Mediastinoscopy



Mediastinotomy / Chamberlains



Mediastinotomy



Thoracotomy



Thoracotomy - Posterolateral



Thoracotomy - Anterolateral



MINI THORACOTOMY

Small incision thoracotomy



LUNG RESECTION

Pneumonectomy

Lobectomy

Wedge



Lung Resection – Pneumonectomy



Lung Resection – Lobectomy

3 Lobes on RT

RUL

RML

RLL

(not RUL & RLL)

2 lobes on LT

LUL

LLL



BRONCHUS 



Lung Resection – Lobectomy (RUL)



Lung Resection – Lobectomy (RUL)



AVAILABLE TISSUE



INTERSTITIAL LUNG DISEASE



LUNG BIOPSIES

Need tissue to diagnose “Interstitial lung disease”



Pneumothorax



VATS for Pneumothorax



Chaiwut Yottasurodom, M.D.

Central Chest Institue of Thailand

August 4, 2012

Catamenial Pneumothorax and 

Liver Protrusion

: An Unusual Presentation



INTRAOPERATIVE FINDING



INTRAOPERATIVE FINDING



INCISION 

Posterolateral incision



INCISION

Anterolateral incision



Median sternotomy



Clampshell incision 



Thoracosternotomy



Anterior mediastinotomy



Video Assisted Thoracic Surgery 





CHEST DRAINS

Insertion site

Type of chest drainage system: one, two, three 
bottle











POST OPERATIVE CARE

Blood pressure

Blood gases / saturation

Urine output

Bleeding

Sputum

Analgesia



CONCLUSION

Cardiac sugery

Cardiopulmonary bypass 

Cardiac surgical disease

Thoracic surgery

Thoracic diseases

Thoracic incision

Thoracic procedure



Thank you for your attention
Chaiwut Yottasurodom, M.D.


