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           Counterpoint: Can Doppler 
Echocardiography Estimates 
of Pulmonary Artery Systolic 
Pressures Be Relied Upon to 
Accurately Make the Diagnosis 
of Pulmonary Hypertension? No 

                      Widely available, noninvasive diagnostic modalities 
are understandably attractive to both physicians 

and patients but can also be as equally dangerous as 
they are easy to order. Indeed, such dangers have been 
realized in the fi eld of pulmonary hypertension (PH), 
seemingly correlating with the increased popularity 
and accessibility of Doppler echocardiography (DE). 
However, prior to delving into the complexities of 
this topic, careful consideration and review of impor-
tant PH-related nomenclature is needed to put into 
the proper perspective this clinically relevant question 

measures of right ventricular structure and function in 
primary pulmonary hypertension .  Circulation .  1997 ; 95 ( 6 ): 
1479 - 1486 .  

     12.        Walker     AM   ,    Langleben     D   ,    Korelitz     JJ   ,   et al  .  Temporal trends 
and drug exposures in pulmonary hypertension: an American 
experience .  Am Heart J .  2006 ; 152 ( 3 ): 521 - 526 .  

     13.        Kitabatake     A   ,    Inoue     M   ,    Asao     M   ,   et al  .  Noninvasive evaluation 
of pulmonary hypertension by a pulsed Doppler technique . 
 Circulation .  1983 ; 68 ( 2 ): 302 - 309 .  

     14.        Aduen     JF   ,    Castello     R   ,    Daniels     JT   ,   et al  .  Accuracy and preci-
sion of three echocardiographic methods for estimating mean 
pulmonary artery pressure .  Chest .  2011 ; 139 ( 2 ): 347 - 352 .  

     15.        Lam     CS   ,    Borlaug     BA   ,    Kane     GC   ,    Enders     FT   ,    Rodeheffer     RJ   , 
   Redfi eld     MM   .  Age-associated increases in pulmonary artery 
systolic pressure in the general population .  Circulation .  2009 ;
 119 ( 20 ): 2663 - 2670 .  

     16.        McQuillan     BM   ,    Picard     MH   ,    Leavitt     M   ,    Weyman     AE   .  Clinical 
correlates and reference intervals for pulmonary artery sys-
tolic pressure among echocardiographically normal subjects . 
 Circulation .  2001 ; 104 ( 23 ): 2797 - 2802 .  

     17.        McLaughlin     VV   ,    Archer     SL   ,    Badesch     DB   ,   et al  ;  American 
College of Cardiology Foundation Task Force on Expert Con-
sensus Documents ;  American Heart Association ;  American 
College of Chest Physicians ;  American Thoracic Society, Inc ; 
 Pulmonary Hypertension Association .  ACCF/AHA 2009 expert 
consensus document on pulmonary hypertension a report of 
the American College of Cardiology Foundation Task Force 
on Expert Consensus Documents and the American Heart 
Association developed in collaboration with the American 
College of Chest Physicians; American Thoracic Society, Inc.; 
and the Pulmonary Hypertension Association .  J Am Coll 
Cardiol .  2009 ; 53 ( 17 ): 1573 - 1619 .  

     18.        Shimony     A   ,    Fox     BD   ,    Langleben     D   ,    Rudski     LG   .  Incidence 
and signifi cance of pericardial effusion in patients with pul-
monary arterial hypertension   [published online ahead of print 
June 19, 2012].  Can J Cardiol . doi:10.1016/j.cjca.2012.04.009 .  

     19.        Parent     F   ,    Bachir     D   ,    Inamo     J   ,   et al  .  A hemodynamic study of 
pulmonary hypertension in sickle cell disease .  N Engl J Med . 
 2011 ; 365 ( 1 ): 44 - 53 .  

     20.        Seuss     D   .  The Cat in the Hat .  Boston, MA :  Houghton Miffl in ; 
 1957 .       

Downloaded From: http://journal.publications.chestnet.org/ by David Kinnison on 06/05/2013



CHEST / 143 / 6 / JUNE 2013  1537journal.publications.chestnet.org

of whether DE estimates of systolic pulmonary artery 
pressures (sPAPs) can be relied on in the accurate 
diagnosis of PH. 

 Pulmonary arterial hypertension (PAH) is a devas-
tating, progressive disease that ultimately results in 
right ventricular failure and death despite modern-day 
therapeutics. Although PH itself is common to many 
medical conditions, PAH remains a relatively rare 
condition.  1   The World Health Organization classi-
fi cation of PH comprises fi ve groups, with Group I 
reserved for those conditions associated with PAH.  2   
To diagnose PAH requires that at least three condi-
tions be met  3  : (1) the presence of a mean pulmonary 
artery pressure of  �    25 mm Hg, (2) the presence of 
an elevated pulmonary vascular resistance of at least 
3 Wood units, and (3) the exclusion of the presence of 
the other conditions found in Groups II through V PH. 
Thus, although many health-care professionals loosely 
use the term “PH” when referring to PAH, this often 
results in confusion for both the patient and the treat-
ing physicians and is a critical distinction. For exam-
ple, present-day PH-specifi c medical therapies are 
approved for only the treatment of Group I PH 
(ie, PAH). Although I would readily discuss the issues 
as they relate specifi cally to diagnosing PAH with DE, 
the question that is being posed to me in this forum 
and, thus, the one that I will attempt to answer is not 
whether DE can be used to reliably diagnose PAH 
(the answer to this question, in case you were won-
dering, is no), but whether it can be used to reliably 
diagnose PH (unfortunately, also no). Thus, in the spirit 
of the recent US political debates, I will do what 
our political nominees typically do not: I will actually 
answer the question posed, namely, can DE estimates 
of sPAPs be relied on to accurately make the diagno-
sis of PH?  

 Are DE Estimates of sPAPs Accurate? 

 In 1984, Yock and Popp  4   reported that the quanti-
tation of the regurgitant tricuspid jet from DE mea-
surements to estimate sPAP correlated signifi cantly 
with sPAP measured by right-sided heart catheter-
ization (RHC) in 20 patients. Several similar obser-
vations were published subsequently from which it 
became widely accepted that DE provides an accu-
rate, noninvasive measurement of sPAP.  5 - 8   However, 
what is underappreciated by many of us nonstatisti-
cians and which may lead to erroneous conclusions 
is that measurements that correlate with each other 
do not necessarily agree with each other (ie, one of 
the measurements may be accurate and the other 
inaccurate, yet both may strongly correlate). This 
important concept was elegantly reinforced by Bland 
and Altman,  9   who reminded us that two modalities 

(ie, DE and RHC) designed to measure the same 
variable (ie, sPAP) will in fact almost always correlate 
with each other but may not actually be in agreement. 
Indeed, because this exact sort of discrepancy has 
been increasingly recognized by many cardiologists 
and pulmonologists in the clinical setting (ie, the poor 
agreement between DE estimates of sPAP and those 
measured at RHC), there was a strong impetus for 
two separate groups of investigators from large PH 
referral centers to carefully and methodically read-
dress this important question of the accuracy of DE 
estimates of sPAP in PH. 

 Fisher et al  10   analyzed the accuracy of DE esti-
mates of sPAP in 65 patients with PH who under-
went invasive RHC within 1 h of the DE examination 
and found that DE estimates of sPAP were not accu-
rate compared with the invasive gold standard. More 
recently, Rich and colleagues  11   studied 160 patients 
with PH undergoing DE and invasive sPAP measure-
ments within a short time frame of each other and also 
studied an additional 23 patients in whom the DE 
and RHC were performed simultaneously. They too 
found that DE is a frequently inaccurate method of 
sPAP estimation in PH and concluded that DE esti-
mates of sPAP should not be considered a reliable 
method in diagnosing and managing PH  . Particularly 
remarkable between both of these studies was the 
striking similarity of the fi ndings, namely that (1) DE 
and invasively measured sPAP correlated to almost the 
exact same degree ( r     5    0.66 and 0.68, respectively, 
 P     ,    .001), yet (2) DE estimates of sPAP were highly 
inaccurate (in 48% and 51% of cases, respectively) 
compared with invasive measurements.  10 , 11     

 Why Are DE Estimates of sPAP Inaccurate 
and Clinically Unreliable? 

 Numerous reasons easily explain the relative inac-
curacy of DE estimates of sPAP. To best understand 
the many pitfalls associated with DE, let us review 
the steps involved and the data required to estimate 
sPAP during the DE examination. 

 To even contemplate using DE to estimate sPAP, 
tricuspid regurgitation (TR) must be present. Thus, 
in the absence of TR, sPAP simply cannot be deter-
mined by DE. When TR is present, however, the 
peak TR velocity must be precisely determined, and 
this is where many of the problems with DE accuracy 
typically begin. First, all intracardiac pressure mea-
surements (including sPAP) must be measured at end 
expiration, and failing to do so often will result in sig-
nifi cant pressure underestimation (particularly in the 
presence of obesity and lung disease).  12   Second, it is 
important that the Doppler beam and the TR jet be 
in nearly perfect, parallel alignment. If they are not 
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