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• 74 y/o F with PMHx - HTN, HL, DM 

• s/f Hemicolectomy for Colon CA

• Induced with Lido, Fentanyl, Propofol and Rocuronium

• BP 60/40, HR 130, Sinus Tachycardia

• Escalating doses of:
– Phenylephrine

– Ephedrine

– Epinephrine (plus gtt)







• Lecture Objectives

– Describe the utility of perioperative echo in hemodynamic 
instability

– Identify common indications for TEE in noncardiac surgery

– Develop a protocol for image acquisition and interpretation

– Review clinical cases



• Updated Guidelines – June 2010
• Specifically addresses – Non Cardiac Surgery

• “TEE may be used when the nature of the planned surgery or 

the patient’s known or suspected cardiovascular pathology 
might result in severe hemodynamic, pulmonary, or neurologic 
compromise.”



• Updated Guidelines – June 2010
• Specifically addresses – Non Cardiac Surgery

• “TEE should be used when unexplained life-threatening 
circulatory instability persists despite corrective therapy.”



• Basic TEE Exam Offers….

• Ventricular Size and Function
– Left & Right
– Global vs. Regional

• Valvular Anatomy and Function
– Stenosis vs. Regurgitation

• Pericardial disease
– Tamponade

• Volume Status & Blood flow characteristics
– Hypovolemia and Cardiac Output

– Relatively low invasiveness

• Often avoids surgical field (chest compressions)
• Excellent safety profile

– Mortality <1 per 10,000      Morbidity 2-5 per 1,000



• Mobile Diagnostic Modality
– Relatively non-invasive

• Indicated for Acute Hemodynamic Instability
– Persistent Hypotension

– Persistent Hypoxia

• Quick Diagnosis - GROSS ABNORMALITIES
– Rapid & Qualitative (not quantitative)

– Not a snapshot, it’s a process

• Institution of Corrective Therapy

• Re-evaluation of Therapy Success
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• 6 Initial View Exam
– GROSS ABNORMALITIES

– Rapidly identifies major causes, allows prompt treatment

• 5 Additional Views

- If diagnosis still unclear

• Comprehensive Exam
– Once patient stability allows

– Probe positions & Omniplane Angles are simply guides…



• 6 Initial View Exam





5 Additional Views





– Global and Regional 
LV Function

– RV Function

– Basic Valvular Lesions

– Pulmonary Embolism

– Venous Air Embolism

– Pericardial Effusion

– Simple Congenital Heart Disease



• Most common indication for basic echo exam

• Qualitative visual estimation

Diastole Systole





Wall Thickening (%)
Endocardial Motion 

(%)
Grade

30 – 50> 30 Normal

<3010 – 30Hypokinesis

< 10NoneAkinesis

Absent or systolic 
thinning

Outward movementDyskinesis











• RV Size

• TAPSE  (Nl > 17mm)



• Septal Shift



• “Kissing Papillary Muscles”



• “Kissing Papillary Muscles”

SystoleDiastole

Normal

Low SVR

Hypovolemia



• “Kissing Papillary Muscles”

Normal Low SVR
Normal EDA
Small ESA

Low Volume
Small EDA
Small ESA

Low SVR
Normal EDA
Small ESA



• Regurgitation – Mitral Valve
– Vena Contracta = Severe >7 mm



• Regurgitation – Mitral Valve



• Aortic Stenosis



• Separation < 8mm – 100% PPV for Mod – Severe AS



• Often Indirect evidence 
• RV dysfunction, new TR



• McConnell’s Sign



• Direct evidence 
• Saddle Embolism or Thrombus In Transit



• Direct evidence 
• Saddle Embolism or Thrombus In Transit



• Direct evidence 
• Saddle Embolism or Thrombus In Transit









• RA Systolic Collapse – highly sensitive/specific

• Clinical Diagnosis



• Patent Foramen Ovale (PFO)



– Global and Regional 
LV Function

– RV Function

– Basic Valvular Lesions

– Pulmonary Embolism

– Venous Air Embolism

– Pericardial Effusion

– Basic Congenital Heart Disease





• 74 M s/f IM nail for right femur fracture s/p fall

– Syncopal event lead to fall, CT head negative

– Hypotensive Intra Op, TEE placed

• Ascending Dissection

• Coronaries

• AI

• Pericardial 
Effusion
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• 74 M s/f IM nail for right femur fracture s/p fall

– Syncopal event lead to fall, CT head negative

– Hypotensive Intra Op, TEE placed

• Ascending Dissection

• Coronaries

• AI

• Pericardial 
Effusion



• 46 y/o M previously healthy undergoing abdominal laparoscopy

– Intermittent hypoxic episodes with insufflation/position changes

• Intracardiac Shunt

– CFD identifies direction

– Secundum ASD



• 68 y/o F with hx of pancreatic CA undergoing Whipple Procedure

– Post Intubation Hypoxia – SpO2 78% on 1.0 FiO2

• Pleural Effusion

– Anterior to Aorta



• 74 y/o F with PMHx - HTN, HL, DM 

• s/f Hemicolectomy for Colon CA

• Induced with Lido, Fentanyl, Propofol and Rocuronium

• BP 60/40, HR 130, Sinus Tachycardia

• Escalating doses of:
– Phenylephrine

– Ephedrine

– Epinephrine (plus gtt)



LVOT Obstruction / MV Systolic Anterior Motion

•

– Inotropes D/C’d

– Volume Loaded

– Phenylephrine Infusion

– BP Improved to 120s/70s, HR 80s



• Lecture Objectives

– Describe the utility of perioperative echo in hemodynamic 
instability

– Identify common indications for TEE in noncardiac surgery

– Develop a protocol for image acquisition and interpretation

– Review clinical cases



Thank you!

tmaus@ucsd.edu


