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“The clot thickens…”

A Case for RV Assessment

Amer M. Johri
MD MSC FRCPC FASE
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32 y female G4P1A2

• Transferred to ICU post cardiac arrest
• PMH:
– Turner’s Syndrome (mosaic)
– ASD/VSD repair 
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Case Cont’d 

• Admitted 10 days previously for 
pregnancy termination at 24 +3 

• Feticide procedure using digoxin
• Misoprostol + Ancef post procedure
• Pain throughout night…
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The Next Morning
• 0415 palpatation and dyspnea 
• 0420 convulsing, unresponsive and pulseless
• First rhythm - PEA
• 7 min CPR – ROSC – sinus tachycardia 

• I+V, sedated, epi and levo both < 10 mcg/min
• HS normal, clear lungs, easy to ventilate, no signs of bleeding
• pH 7.22, CO2 38, HCO3 16, 02 358, Lactate 7.2
• HGB 129, WBC 12, plts 19, INR 5.6, APTT 60s
• Fibrinogen <0.6
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Case cont’d

• Treatment: Dilantin, Cryo, platelets

• 0600 arrival to ICU 
– HR 125 BP 140/70 on 5 mcg/min levo, 95% on 0.7 FI02

• 0630 STAT TTE to “R/O PE”
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TTE images
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Utility of echo in suspected PE

Advantages
• Provides rapid differential diagnosis

– PE vs other life threatening CV diseases

• May suggest diagnosis 
– Identifies indirect signs 

• Risk stratification
• Guides treatment

Disadvantages
• High false positive rate of indirect signs 

in patients with underlying CPD
• Rarely detects direct signs of PE
• Operator dependent
• Patient factor dependent
• Environment dependent
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Pathophysiology of PE

Acute increase in PVR

RV dilatation, PAP, TR

RV 
pressure/volume load

RV wall stress

RV decompensation

LV preload

CO, Shock
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Echo signs of (Hemodynamically significant) PE

• Indirect Signs 
(Pathophysiologic response to PVR)

– RV strain 
• RV dilation and dysfunction
• McConnell sign 

– RVSP
– Septum bulging into the left 

ventricle
– Dilated proximal pulmonary arteries
– TR jet severity
– Plethoric/non-collapsing IVC
– Decreased LV size

• Direct Signs
– Thrombi in transit
– Thrombus “in destination”

• Combination Signs
– 60/60 sign

sensitive
specific
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McConnell’s Sign

Am J Cardiol 1996;78:
469–73.
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McConnell’s Sign

• Proposed mechanisms
1. Tethering of RV apex to hyperdynamic LV

2. RV may assume more spherical shape to equalize regional wall stress 
when subjected to increased afterload

3. Localized ischemia to RV free wall due to increased wall stress
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Diagnostic value of McConnell’s Sign

• Specificity 94 % (Original McConnell’s study)
– Subsequent studies showed spec. 40 – 97%

• Why the discrepancy in data?
– Few quality prospective studies
– Diagnostic value will vary based on
• Patient selection (pre-test probability)
• Diagnostic echo criteria
• Type of echo
• Who performed/interpreted echo
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60/60 sign
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• 100% of hemodynamically unstable PE’s had RV enlargement
– RV:LV > 0.9 in end diastole in the A4C view

• 100% of hemodynamically unstable PE’s had at least one:
– McConnell, “60/60”, and right heart thrombus
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TTE in diagnosis of PE: Bottom line

• Absence of RV enlargement?
– It’s not a PE

• Presence of right heart thrombus
– It’s a PE

• Useful signs on TTE include RV dilatation, hypokinesis, mild-mod 
pHTN, 60/60,  McConnell’s sign, and thrombus in transit

• RV dilatation = most sensitive sign
• Clot in transit = most specific sign

^Hemodynamically significant 
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