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Case information

36 year old G2P1 at 9 weeks of pregnancy and without any other 
significant PMH. At home and syncopized after standing from using 
toilet. Awoke and was talking to her husband when she stopped 
responding. EMS was called and found her awake, hypoxic, and 
complaining of blurry vison and chest pain. She was taken by 
ambulance to Stamford Hospital…



Case information

• En route ?seizure with unclear treatment

• Once in ED brady -> PEA -> ACLS

• Intubated, epi x 1 -> VF -> shock -> Afib with RVR

• CT-PE with L and R main PA thrombi

• Heparin drip started and then transferred to NYP-WC



Case information

WBC 11, Hb 10, Plt 219

Na 140, K 5.4, HCO3 17, BUN 12, Cr 0.69

ABG 7.26/43/239 

Troponin 2.8

BNP 7 

AST 566, ALT 529, AP 98, Tbili 0.2

INR 1.2 



Parasternal long axis



Parasternal short axis



Parasternal short axis: basal RV view



Apical 4-chamber



Apical 4-chamber: color flow Doppler



Apical 4-chamber: TAPSE



Sub-xiphoid



IVC



Catheter-directed thrombolysis 
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Apical 4-chamber



Follow up 

• CDTL for 24 hours with systolic PA pressures 40 and 33 -> 31 and 22

• Catheters removed and extubated following day 

• Intact neurological function, pregnancy intact with normal fetal exam

• Walked out of step down 5 days later



Let’s tweak the case a little…

Young female G1P0 at 9 weeks presents with acute onset shortness of 
breath and dizziness and is found to have unilateral calf swelling. 
Doppler of the LE is positive for DVT in the common femoral vein and a 
follow up CT-PE of the chest shows a saddle pulmonary embolus. Her 
SBP remains above 90 mmHg throughout her initial evaluation and she 
is awake and talking to you. 

You are asked to help decide if the patient is a candidate for advanced 
therapy for pulmonary embolism…



Right heart TTE is complex

Rudski LJ et al. J Am Soc Echocardiogr 2010;23:685-713



Luckily it is less so in acute PE…
• 211 patients admitted to the ICU with 

acute pulmonary embolus 

• 22 separate TTE variables examined 

• 3 found to be significantly associated with 
death, and 1 with survival
• TAPSE 1.5cm or less
• PASP of 52 mmHg or higher
• RV:LV EDD ratio 1.01 or greater
• IVC collapsibility of > 50% 

Khemasuwan et al. J Am Soc Echocardiogr 2015;28:355-362
Schmid et al. Heart, Lung and Vessels. 2015; 7(2): 151-158



• 110 patient with confirmed PE

• TTE performed by PCCM fellows, reviewed by 2 senior intensivists

• Presence of RV dilation and RV dysfunction called based on 
qualitative measures only in PLAx, PSAx, A4C

• Compared to official TTE performed with 48 hours

Filopei et al. Crit Care Med. 2017; 45(12). 

Luckily it is less so in acute PE…



Focused TTE for RH dysfunction in acute PE

1. RV:LV ratio

2. IVC collapsibility

3. Tricuspid annular plane systolic excursion (TAPSE)

4. Estimation of PA systolic pressure 



RV:LV ratio

• Normal RV:LV is 0.6:1, methodology for measurement variable 

• Dresden et al: 146 patients with suspected PE (86% mod and 14% high by 
Wells) underwent TTE with qualitative measurement of RV:LV at apex in A4C. 
RV:LV ratio > 1:1 had a +LR of 29 and –LR of 0.51 for PE.  

• Fremont et al: 950 patients with PE and had TTE performed, RV:LV ratio of > 
0.9 at end diastole in SX or PSAx associated with OR 2.66 in hospital mortality.



IVC collapsibility 

• 2-3cm from RA entry or 1cm distal to hepatic vein

• Measure largest diameter

• M-mode can be helpful



TAPSE

• M-mode through lateral 
tricuspid annulus 

• More reproducible than other 
measures between operators

• Less tightly correlated with 
RVEF as measured by cMRI

• Must take care not to 
foreshorten apical 4-chamber

van der Zwaan et al. European J Echo (2011) 12, 656–664



Estimating PASP

• Pulsed wave through TR jet

• Best measured in multiple 
views

• Highly susceptible to multiple 
forms of error  

• Must use averaging if not in 
sinus rhythm 



Conclusions

Comprehensive evaluation of the right heart is difficult

But…

Focused evaluation of RV dysfunction in PE is easier
RV:LV ratio, TAPSE, estimated PASP

Perhaps just ”eyeballed” RV:LV and TAPSE is good enough with experience?  
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