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Objectives of the lecture

¢ Overview of diseases of heart, where surgery
can play a role

¢ Surgical indications

¢ Understanding of the Basic Principles of
Cardiac Surgery



Cardiac Diseases

¢ Coronary Artery Disease
¢ Valvular Heart Diseases
¢ Congenital Heart Diseases

¢ Miscellaneous :
— Aortic Diseases
— Pericardial IDisease
— Cardiac Tumors
— Trauma
— Heart tatlure
— Arrhythmia Surgery



Approach:

. History
\
¢ 3.
* 4,
¢ 5,

Physical examination
Chest x-ray.

E.C.G.

Investigations

Surgery. for Cardio-thoracic
Diseases



Modes of Presentation
of Cardiac Diseases

¢ Chest pain

¢ Shortness of Breath

& Palpitations

¢ Dizziness, Syncope

¢ Congestive Cardiac Failure

¢ Cyanosis and Clubbing i Congenital Detects

¢ Other Symptoms (fever, sweating, G.1.
Symptoms, embolic symptoms, 1oss off weight)



Chest pain

Differential diagnosis:
¢ 1. Cardiac causes
¢ 2. Non-cardiac causes

Life threatening causes:
¢ Myocardial infarction
¢ Aortic dissection
¢ Pulmonary: embolism.

Surgery. for Cardio-thoracic
Diseases



Shortness of breath

¢ Cardiac causes: Heart failure,
myocardial ischemia, congenital heart
disease, arrhythmias, pericardial
diseases, and valvular heart diseases.

¢ Respiratory causes: COPD,
phneumothorax, infections, pulmonary.
embolism, pleural effusion, restrictive
ling disease.

Surgery. for Cardio-thoracic
Diseases



Shortness of breath

¢ Others:

¢ Anemia, renal failure, obesity, anxiety
and hyperthyroidism.

Surgery. for Cardio-thoracic
Diseases



Ischemic Heart Disease

Clinical manifestations:

¢ 1. Asymptomatic

¢ 2. Symptomatic:
-angina pectoris: stable- unstable
-myoecardial infarction

-\/.S.D., Ischemic mitral regurge,
\/entricular aneurysm, Heart failture,
Conduction defects.



Ischemic Heart Disease

¢ Indications of surgery:

1. Failure of medical therapy or
percutaneous intervention.

2. Left main disease more than 50%.

3. proximal LAD & proximal Cx more than
70%.

4, 3-vessel disease with left ventricular
dysfunction

5. Mechanical complications of myocardial
Infarction.

6. Associated valve disease



What i1s a CABG ?

» A vascular graft is sutured to the coronary artery
beyond the stenosis

\Graﬂ
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Coronary artery




¢ Coronary conduits:
1. Arterial: Internal thoracic artery
2. VVenous : Long saphenous vein.

Types of surgery: ¢

1. Conventional: using the heart lung
machine, and cardioplegic arrest

2. Off-pump: (beating heart surgery)

Surgery. for Cardio-thoracic
Diseases



Saphenous vein graft

Internal
saphenous vein

Saphenous
vein graft

Endoscopic incisions

From: The Society of Thoracic Surgeons Web site
http://www.sts.org







Internal thoracic artery graft
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From: The Society of Thoracic Surgeons Web site

http://www.sts.org






Other arterial grafts

Radial artery




Coronary Artery Bypass Grafting




Coronary Artery Bypass Surgery
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CABG — Operative technique
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Under ECC with Beating-heart surgery
cardioplegia (without ECC)




Valvular Heart Diseases

¢ 1. Mitral stenosis:
Etiology: Rheumatic, Congenital

- [he natural progression oft MS causes the mitral valve
area to reduce by 0.1-0.3 cm per year.

- The progression from the onset ofi rheumatic fever to
onset off signs oft MS takes 10-20 years.

- The progression firom signs off MS to mild symptoms of
MS takes 10-20 years.

~ Ilhe progression frrom mild symptoms to
decompensation takes 10-20'years

IR patients withrsevere P the mean survivaliis Siyears.

Surgery. for Cardio-thoracic
Diseases



Symptoms of mitral stenosis

¢ 1.Asymptomatic for many years.
¢ 2. Easy fatiguability.

¢ 3. Dyspnea, Orthopnea and PND.
¢ 4, Palpitations

¢ 5. Dysphagia, compression of left
main broenchus

Surgery. for Cardio-thoracic
Diseases



Signs of mitral stenosis

. Low volume pulse.

. Irregular pulse.

. lapping non-displaced apex beat.
. Loud S1

. Mid-diastoelic rumbling murmur.

. signs off PH: central cyanesis, Loud
2, ILRE PR

o Ul A WDN B

Surgery. for Cardio-thoracic
Diseases
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Mitral Stenosis

¢ [reatment:
¢ 1. Medical
¢ 2. Balloon valvuloplasty

$5. C
*4. 0

osed mitral commissurotomy.

Den mitral commissurotomy.

¢ 5. Mitral valve replacement.

Surgery. for Cardio-thoracic
Diseases



Mitral Valve

Symptomatic mitral stenosis
NYHA functional class 11

+

| History, physical exam, CXR, ECG, 2D echo/Doppler ]
1

+ ¥

Mild stenosis Moderate or
MVA = 1.5 cm= severe stenosis
MVA = 1.5 cm=2

l Exercise l

¥

PASPF = 60 mmHg
PAWP = 25 mmHg
MVG = 15 mmHg

No I Yes
; %
5 Yearly Valve morphology Valve morphology
ollow-up favorable for PMBV? favorable for PMBV?
1 @ Yes L (No)

l Class |llb I l Class | l Severe PH
PAFP = 60 mmHg

PMBV

Exclude LA clot,
3+to4+ MR

&-month | Consider Yes l

follow-up

I Class lla l S-month
follow-up

+ Consider
commissurotomy or MIivR

Source: Fauci A5, Kasper DL, Braunwald E, Hauser SL. Lonmngo DL, Jameson JL., Loscal=zo 3:
Srrison’s Principles of ITnternal Medicine, 1. 7th Edition: http:/ffwww.accessmedicine.com




¢ 2. Mitral Regurgitation:
Etiology: Rheumatic, Degenerative, Endocarditis,
Ischemic, Traumatic

Chronic mitral regurgitation: Rheumatic fever,
Myxomatous degeneration, ISChemic
cardiomyopathy:

Acute mitral regurgitation: chordal rupture,
Infective endocarditis, papillary: muscle rupture

fellowing M.

Surgery. for Cardio-thoracic
Diseases



Mitral Regurgitation

¢ Asymptomatic patients can have a
long latent period before the onset of
symptoms as chronic M.R is well
tolerated if L.V function is still
preserved.

Surgery. for Cardio-thoracic
Diseases



Mitral Regurgitation

Symptoms of mitral regurgitation:
¢1. asymptomatic

¢, fatigue and weakness

¢3. Dyspnea, Orthopnea, PND

*4. Pulmonary hypertension and right
heart railure.

Surgery. for Cardio-thoracic
Diseases



Mitral Regurgitation

Signs of mitral regurgitation:

¢ 1. displaced apex beat

¢2. apical thrill

¢ 3. apical pan-systolic murmur

¢4 .signs of pulmonary hypertension

Surgery. for Cardio-thoracic
Diseases



Mitral Valve

CHRONIC SEVERE MiITRAL REGURGITATION

rChmcal evaluation + Echo ]

Symptoms

:

+ * ‘ +

Normal LV function LV dysfunction EF > 0.30 EF < 0.30 and/or

EF > 0.60 EF = 0.60 and/or 7
ESD < 40 mm ESD > 40 mm ESD = 55 mm ESD > 55 mm

i

jass |
New onset AF? SAaea Saas Chordal preservation
Pulmonary HT? ; likely?

@ MV repair @
- {Class la }—~ l=—{ Class lla }!

If not possible,

‘ MVR }

A
MV repair Medical
likely?* therapy

‘ { Ciass lla }—o-rMV repair |

Clinical eval every 6 mos
Echo every 6 mos




Mitral Valve replacement




Mitral Valve Repalr




Aortic stenosis

Etiology: Rheumatic, Congenital, Degenerative.

Symptoms:

1., Asymptomatic
2.Chest pain
3.Syncopal attacks
4, Dyspnea and CHE

Surgery. for Cardio-thoracic
Diseases



Aortic stenosis

Signs of aortic stenosis:

¢1. slow-rising pulse

¢2. small amplitude pulse

¢ 3. sustained apical pulse

®4., harsh ejection systolic murmur.

Surgery. for Cardio-thoracic
Diseases



Aortic Valve

SEVERE AORTIC STENOSIS

Vmax > 4 m/s

AVA < 1.0 cm?
Mean gradient > 40 mmHg
Undergoing CABG or T 14

other heart surgery? [
Y Somotome? §

ymptoms?

Equivocal

Exercise test ‘M» LV ejection fraction

Less than 0.50 Normal

Severe valve calcification, rapid
progression, and/or expected

Y Y 4 { delays in surgery

Class | Class | Class lIb Class | Class llb

‘ Y Y { ‘ ¥

Aortic valve replacement Clinical follow-up, patient education,
Pr rative coronary angiography risk factor modification, annual echo




VALVE REPLACEMENT SURGERY




Aortic regurgitation

¢ Etiology: Rheumatic, Endocarditis,
Connective tissue disorders, Aortic
dissection or aneurysm.

Surgery. for Cardio-thoracic
Diseases



Aortic Valve

l

Clinical evaluation + Echo |

Reevaluation

Equivocal
* Class /
| Exercise test H -

v Symptoms AVR

No symptoms

* * + | Class / |
Normal EF EF borderline or uncertain EF of 50% or less

' RVG or MRI '

SD > 55 mm Class lla
DD >75 mm

<+ v Class IIb ]
SD <45 mm or SD 45- 50 mm or SD 50-55 mm or

DD <60 mm DD 60-70 mm DD 70-75 mm

Abnormal
@ Consider hemodynamic
response to exercise
N

No, or o, or
Yeos initial study initial study Normal

Clinical eval Clinlcal eval Cllnlcal eval
every Reevaluate every 6 mo Reevaluate every 6 mo =
6-12 mo and Echo Echo every and Echo Echo every
Echo every 3 mo 12 mo 3 mo 6 mo

= l l | |




Aortic Regurgitation




Valvular Prostheses

Prosthetic Heart Valves

Mechanical
« Lasts 810 yoars « Lasts > 20 years
« No anticoagulation « Lifelong antcoagulation
« No Cick - Cick




Valvular Prostheses

Surngery for Cardio=thoracic
Diseases



Valvular Prostheses

¢ Complications of prosthetic valves:
¢ 1. Thrombosis

¢ 2. Bleeding complications

¢ 3. Infective endocarditis

¢ 4. Paravalvular leak

¢ 5. Degeneration of bielogical valves

Surgery. for Cardio-thoracic
Diseases
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Table 2. Indications for and Timing of Surgery in Patients with Left-Sided, Native-Valve Infective Endocarditis.”

Indication
Heart failure

Aortic or mitral-valve infective endocarditis with severe acute regurgitation or obstruction caus-
ing refractory pulmonary edema or cardiogenic shock

Aortic or mitral-valve infective endocarditis with fistula into a cardiac chamber or pericardium
causing refractory pulmonary edema or cardiogenic shock

Aortic or mitral-valve infective endocarditis with severe acute regurgitation or obstruction and

persistent heart failure or signs of poor hemodynamic tolerance (early mitral-valve closure or

pulmonary hypertension)

Aortic or mitral-valve infective endocarditis with severe regurgitation and heart failure easily con-
trolled with medical treatment

Uncontrolled infection

Locally uncontrolled infection (abscess, false aneurysm, fistulz, enlarging vegetation, or dehis-
cence of prosthetic valve)

Persistent fever and positive blood cultures for >5-7 days

Infection caused by fungi or multidrug-resistant organisms, such as Pseudomonas aeruginosa
and other gram-negative bacilli

Prevention of embolism

Aortic or mitral-valve infective endocarditis with large vegetations (>10 mm in length) after one
or more embolic episodes, despite appropriate antibiotic therapy, especially during the first
2 weeks of therapy

Aortic or mitral-valve infective endocarditis with large vegetations (>10 mm) and other predictors
of complicated course (heart failure, persistent infection, or abscess)

Isolated, very large vegetations (>15 mm); surgery may be preferred if a procedure preserving
the native valve is feasible

Timing of Surgeryy

Emergency
Emergency

Urgent

Elective

Urgent

Urgent

Elective

Urgent

Urgent

Urgent




Heart Failure

Ventricular Assist Devices:

Indications Absolute Contraindications
Frequent hospitalisations for HF Irreversible hepatic disease

Intolerance to neurohormonal antagonists Irreversible renal disease

NYHA IlIb-IV functional limitations despite Irreversible neurological disease
OMT

End-organ dysfunction owing to low CO  Medical nonadherence

Increasing diuretic reguirement Severe psychosocial limitations

CRT nonresponder

Inotrope dependence

Low peak Vo, (<14mL/kg/min)

HF = Heart failure; OMT = optimal medical therapy; NYHA = New York Heart Association;
CO = cardiac output; CRT = cardiac resynchronisation therapy. Adapted from Peura et al.’ and
published with the permission of the American Heart Association.




Heart Failure

» Cardiogenic shock requiring mechanical assistance.
» Refractory heart failure with continuous inotropic infusion.

 NYHA functional class 3 and 4 with a poor 12 month
prognosis.

* Progressive symptoms with maximal therapy.

* Severe symptomatic hypertrophic or restrictive
cardiomyopathy.

» Medically refractory angina with unsuitable anatomy for
revascularization.

» Life-threatening ventricular arrhythmias despite aggressive
medical and device interventions.

« Cardiac tumors with low likelihood of metastasis.
 Hypoplastic left heart and complex congenital heart disease.

.




Heart Failure

Table =2. Contraindications to cardiac
transplantation.©

Pulmonary hypertension (TPG =15 mm
Hg, SPAP=50 mm Hg, PVR =4 WU,
PVRI =>6)

Systemic disease (anticipated to limit
long-term survival)

Elevated creatinine (=200 pmol/L)
Active infection

Psychosocial (substance abuse,
smoking, medical noncompliance)

Malignancy (within S years)

Morbid obesity (= 1409 ideal body
vweight)

Marked cachexia (== 6096 ideal body
vwweight)

Osteoporosis
Peripheral or cerebrovascular disease

Diabetes mellitus with end organ
damage




Arrnythmia

Class* Lovel®

Surgical ablation of AF should
be considered in patients with

symptomatic AF undergoing cardiac A

SUurgenry.

Surgical ablation of AF may be per-
formed in patients with asymptoma-
tic AF undergoing cardiac surgery if
feasible with minimal risk.

Mininmally invasive surgical abiation
of AF without concomitant cardiac
surgery is feasible and may be per-
formed in patients with symptomati
Al afror fallure of cartherer ablarion




Thoracic Aortic Disease

¢ 1. Thoracic aortic aneurysm

Symptoms are usually due to pressure
on surrounding stuctures.

2. Aortic dissection:

Jear in the intima allowing blood to
enter and flow in a false channel.
TThere are 2 lumens separated by the
dissecting membrane

Surgery. for Cardio-thoracic
Diseases



Type A dissections

¢ Arising in the ascending aorta

¢ Are a medical emergency and require
Immediate surgery.

¢ Mortality rate up te 5% per hour.

Surgery. for Cardio-thoracic
Diseases



Type B dissections

¢ Arising in the descending aorta

¢ Carry a lower mortality rate and can
be managed medically

¢ May cause symptoms due to vascular
compromise to other areas e.g. acute
limb Ischemia, renal ischemia,
paraplegia, mesenteric ischemia.

Surgery. for Cardio-thoracic
Diseases



Aortic Disease

When to Operate ?
>6.0cm




Aortic Disease

Asymptomatic/ Low Risk Patients

A!‘Ce')’:.'?; FOLC anewrysm
of Gegenerative etology

In2caton for urgent operatve
mMIrDoemeL
«Sger/=55cm
» Grows rate » 0.5cm | year
= Symptomaic

American College of Cardiology Foundation, etal. JAm Coll Cardiol 2010;55:1509-1544

Copyright ©2010 Amerioan Colisge of Cardiclogy Foundation. Rosmsm.app@i‘;.‘ ey A



Aortic Surgery

Disease Procedure













Cardiac Tumors

Table I = Primary cardiac tumors

Benign (75% of the cases)

Atrioventricular node tumor
Papillary fibroelastoma
Hemangloma
Malign (25% of the cases) Angiosarcoma
Rhabdomyosarcoma
Fibrosarcoma




Basic Principles of Cardiac Surgery

¢ Adequate Exposure
— Full or Partial Sternotomy / Thoracotomy / Robotic or Endoscopic

¢ Bloodless Operative Field

— Suction and re-transfusion / Snaring or clamping of bleeding vessels

¢ Static Operative Target
— (Cardiac Arrest / Ventricular FEibrillation / Mechanical Stabilizers

¢ Preservation off body perfusion
— Use of Heart Lung Machine / Off=pump, Techniques

¢ Preservation off Myocardium
— Off-pump Techniques / Hypothermia / Cardiac Arrest with cardioplegia

Surgery. for Cardio-thoracic
Diseases



. Surface Cooling Hypothermia
' (28c°) for ASD Closure in
Children, 1952




Natural Heart/Lung Machine
(the parent)

* Cross Circulation
1954-1955

« Controversy- 200%
Mortality

— (parent and child)




In 1953, John
Gibbon reported the
first successful ASD
closure using his




Heart Lung Machine

Aim of cardiopulmonary bypass:

The principal aim of CPB is to facilitate
cardiac and thoracic aortic procedures
by excluding the heart and lungs from
the circulation whilst providing:

1. adeguate gas exchange
2. Systemic organ perfiusion
3. controllingl bedy: temp.

Surgery. for Cardio-thoracic
Diseases



Heart Lung Machine

¢ Components :
— Roller pumps
— Blood Reservoir (cardiotomy reservoir)
— Oxygenator
— Heater-cooler unit
— Tubing and Monitoring console etc

¢ [imitation/Problems :
— Requires full anticoagulation
— (Can cause micro embolism
— [nitiates Systemic Inflammatory Response

Surgery. for Cardio-thoracic
Diseases



o Oxygen-poor blood
leaves the heart to enter € Oxygen-rich blood returns
the heart-lung machine to the body, skipping the
heart and lungs

Location

Blood of heart

bypasses hea
\chambers and lungs

e Heart-lung machine pumps
and adds oxygen to the blood
before it returns to the body




Operation under ECC (1)

Sternotomy

Opening of the pericardium &
exposure of the heart
Confection of pursestring

H e p a ri n : h I g h d O S e From : Manual of Cardiac Surgery, Harlan & Starr, Springer-Verlag, New York , 1995
Cannulation, connections to tubing




Operation under ECC (2)

o Initiation of ECC

ny !

|




Operation under ECC (3)

» Cardioplegic arrest

— Clamping of the aorta
— K* injection into the coronary system:
« chemical arrest » of the heart » , flaccid heart




Operation under ECC (4)

» Release of the aortic clamp
— Sinusal rhythm
— Ventricular fibrillation: defibrillator
— Block: pace-maker

@sal rythm

If open-heart surgery
deairing before unclamping the aorta
(air embolization)




Complications of CPB

¢ 1. systemic inflammatory response
due to contact of blood with the
foreign surface of CPB circuit resulting
In increased capillary permeability,
interstitial edema, and subseguent
organ dysfunction.

¢ 7. coadulopathy caused by platelet
dystunction as well as dilution and
consumption off coagulation factors.

Surgery. for Cardio-thoracic
Diseases



Complications of CPB

¢ 3. hemolysis.
¢ 4, renal and splanchnic hypoperfusion
¢ 5. cerebrovascular accident

Surgery. for Cardio-thoracic
Diseases



Coronary Artery Bypass Surgery

Reduced incidence of stroke
& cognitive problems

Lesser renal dysfunction

Reduced inflammatory
response

Lesser coagulopathy &
requirement of
blood transfusion

Reduced length of time in
intensive care & hospital
stays

BENEFITS OF
OFI: PUMP Reduced morbidity &

mortality rates

CABG




Heart Lung Machine

Surgery for Cardio=thoracic:
Diseases




Pericardial effusion

¢ Progressive accumulation of fluid inside the
pericardial cavity, may compress the
cardiac chambers.

¢ Etiology:

¢ -Traumatic

® -pericarditis

¢ -malignancy.

% -Uremia, post irradiation
¥ -pPOSteperative.

Surgery. for Cardio-thoracic
Diseases



Pericardial effusion

¢ [nvestigations:

¢ -Plain x-ray chest
¢ -Echocardiography:
¢ -C1 scan

¢ Management:

¢ - treat the cause
¢ -Aspiration

¢ -Pericardiostomy.

Surgery. for Cardio-thoracic
Diseases



Surgery. for Cardio-thoracic
Diseases



Congenital Heart Diseases

1. Acyanotic:

¢ -Patent ductus arteriosus
¢ -Coarctation of the aorta
¢ -Pulmonary stenosis

¢ -Atrial septal defect

¢ -\/entricular septal defect

Surgery. for Cardio-thoracic
Diseases



Congenital Heart Diseases

2. Cyanotic:

¢ -Tetralogy of Fallot

¢ -Transposition off the great vessels
¢ -[ricuspid atresia

¢ -Jotall anomalous venous drainage
¢ -lruncus arteriosus

Surgery. for Cardio-thoracic
Diseases



Pre-Operative Investigations for Cardiac
Surgery

Full' Blood Count

Blood Biochemistry.

ECG

Chest X-ray.

Pulmonary Function Tests.

@ther test according to systemic review. off patient

® & 6 6 0 O

¢ Echocardiography

& Angiography.

¢ Carotid Duplex: Scan

¢ Peripheral Duplex: Scan:

Surgery. for Cardio-thoracic
Diseases




Usual Duration of Stay in Hospital

¢ One day betore surgery
¢ 3-6 hours OR time

¢ One day m [CU

¢ 4-5 Days i Ward

¢ Total 5-7 days

Surgery. for Cardio-thoracic
Diseases






