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Abstract

Pulmonary hypertension is not uncommon in adult patients with congenital heart disease and can significantly
affect their exercise capacity, quality of life and prognosis. Timely identification and management of pulmonary
hypertension in these patients is important. Patients must be allocated to the correct diagnostic group and
treatment decided upon, including offering pulmonary arterial hypertension therapies to those who are most likely
to benefit.
In this paper, we provide an overview of the diagnostic modalities that are used to investigate and diagnose
pulmonary hypertension in modern adult congenital heart disease practice. Emphasis is placed on
echocardiography, which is the modality of choice for raising the suspicion of PH, and cardiac catheterisation,
which is fundamental in establishing the diagnosis. Other modalities, such as cardiac magnetic resonance imaging
and computed tomography can provide complementary information on anatomy and physiology.
Combining all this information into a clinical diagnosis and management plan requires clinical expertise and a
multidisciplinary approach, especially when managing this rare and complex group of patients.
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Background
Pulmonary hypertension (PH) is common in adults with
congenital heart disease (CHD). The definition and classi-
fication of PH observes the most recent recommendations
of the 6th World Symposium on Pulmonary Hypertension
(WSPH) held in 2018. PH is now defined as mean pul-
monary arterial pressure (PAP) > 20mmHg at right heart
catheterisation, and is classified into 5 groups that share
similar pathological, hemodynamic and therapeutic ap-
proaches. Group 1; pulmonary arterial hypertension
(PAH), describes a small proportion of PH patient who in
addition to a PAP > 20mmHg, include the additional
requisite of a pulmonary wedge pressure of < 15mmHg

and pulmonary vascular resistance ( PVR) of >
3 Wood units (WU). Those with PAH includes Eisenmen-
ger syndrome (ES) and other types of PAH associated
with CHD (PAH-CHD). Group 2; secondary to left heart
disease (i.e. disease of the systemic ventricle or valves, or
left-sided obstructive lesions). Group 3; secondary to lung
disease (developmental abnormalities which can be associ-
ated with CHD). Group 4; chronic thromboembolic pul-
monary hypertension (CTEPH) and other pulmonary
artery obstructions. Lastly, group 5; PH with unclear or
multifactorial mechanisms, which includes segmental PH,
see article by R Condliffe entitled “Pulmonary Arterial
Hypertension associated with Congenital Heart Disease:
Classification and Pathophysiology” in this issue) [1].
Epidemiological data are scarce but, at present, it is es-

timated that 5–10% of patients with CHD may develop
any form of PH [2–4]. It is associated with an adverse
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outcome in CHD, but survival improves when patients
are diagnosed early and managed in expert centres.
More so, those with PAH have better outcomes when
treated with disease targeted pulmonary vasodilators [5].
The diagnosis of PH requires clinical suspicion based

on symptoms, physical examination and knowledge of
risk factors related to its development. Clinical suspicion
triggers a series of non-invasive investigations, which es-
tablish the probability of PH, identify its aetiology and
define its impact on the heart, lungs and other organs.
Investigations culminate with cardiac catheterisation,
which provides the haemodynamic basis for a definitive
diagnosis of PH and PAH. The interpretation of these
investigations is best achieved in a multidisciplinary en-
vironment, which includes expertise in adult CHD and
PH, cardiovascular and respiratory imaging, exercise
physiology and invasive haemodynamics.
In this paper, we discuss the investigations, both inva-

sive and non-invasive, performed to diagnose PH and
PAH in patients with CHD, with particular emphasis on
echocardiography and cardiac catheterisation.

History and examination
The presentation of PH is varied but often lacks specifi-
city, as symptoms of PH are shared by other common
cardiovascular and respiratory disorders, and may also
be related to CHD: dyspnoea, syncope on effort, angina,
fatigue and progressive limitation of exercise capacity.
PH should be suspected in patients with symptoms that
are out of keeping with the degree of heart disease or
other comorbidities. Therefore, awareness of PH is im-
portant in triggering investigations and avoiding a delay
in diagnosis, which unfortunately remains common [1].
The physical signs of PH are often confounded by the

presence CHD. Clinical signs of PH may include a para-
sternal lift, an accentuated pulmonary component of the
second heart sound, a right ventricular (RV) third heart
sound, a pan-systolic murmur of tricuspid regurgitation
or diastolic murmur of pulmonary regurgitation. Raised
right atrial (RA) pressure may be detected as hepatic
congestion (hepatomegaly), increased jugular venous
pressure, peripheral oedema and abdominal ascites. In
advanced disease, the peripheries may be cool, with a
low volume pulse due to a reduced cardiac output [1].
In patients with ES, cyanosis is typically present at rest

or on minimal effort. The cyanosis is typically, but not
always, associated with digital clubbing. In patients with
a patent ductus arteriosus (PDA), classic cyanosis and
clubbing may only be seen in the lower extremities (dif-
ferential cyanosis and clubbing). Long-standing cyanosis
is associated with iron deficiency, and predisposes to
thrombosis and bleeding, gout, renal dysfunction, chole-
lithiasis and cerebral abscesses [6].

Electrocardiography
A 12-lead electrocardiogram (ECG) can be useful in help-
ing to identify PH in CHD patients, even though many of
the changes consistent with PH are also present in CHD
patients without PH. P pulmonale, right QRS axis devi-
ation, RV hypertrophy and right bundle branch block can
be signs of PH but are also common in CHD patients with
other right-sided lesions (Fig. 1). Supraventricular (and
ventricular) arrhythmias are not uncommon in PAH-
CHD, with a yearly incidence of up to 4%, and are associ-
ated with an adverse mid-to-long-term outcome [7].
Therefore, the ECG may be helpful when signs of PH are
observed in patients without other causes of RV hyper-
trophy or RA dilatation. Moreover, ECGs should be rou-
tinely performed in PAH-CHD patients, to identify
rhythm abnormalities and aid in risk stratification.

Chest radiography
Chest radiographs can provide a wealth of information
when assessing CHD patients, including information on
situs, the position and size of the heart, size of the great
vessels, previous surgery or intervention and the pres-
ence of coexistent lung disease. Patients with advanced
PAH typically present with pulmonary arterial dilatation,
decreased peripheral lung vascular markings (pruning),
RA and RV enlargement (Fig. 2). Calcification at the site
of a PDA may be present in adults with ES related to a
large duct [8]. The chest radiograph can also help rule out
pulmonary congestion, pleural effusion or consolidation in
the presence of a lower respiratory tract infection or
haemoptysis. Other useful information derived from chest
radiography includes thoracic skeletal abnormalities, such
as scoliosis, and lung fibrosis, which may prompt further
investigations and complement management (e.g. non-
invasive ventilation). A normal chest radiograph does not
exclude PAH and the severity of the disease does not
always correlate to radiographic findings [9, 10].

Echocardiography
While cardiac catheterisation is essential in establishing
the diagnosis of PH, echocardiography plays a crucial
role in raising the suspicion of PH and formulating a
probability of PH, which together with other signs, drives
the clinical decision to proceed to cardiac catheterisation.
International guidelines provide firm recommendations
on the use of echocardiography to support the diagnosis
of PH, which focus around the use of continuous wave
Doppler measurement of peak tricuspid regurgitation vel-
ocity (TRV). Sources of error derive from insufficient,
technically poor tricuspid regurgitation Doppler signals
and inaccurate estimation of RA pressure, which should
be added to the tricuspid regurgitation gradient to es-
timate RV systolic pressure [11]. Additional signs of
PH are also proposed, and relate to the ventricles, the
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pulmonary artery, inferior vena cava and right atrium
(Table 1; Fig. 3) [1].
While some of these parameters often apply to CHD pa-

tients, there are several exceptions. A raised TRV, RV
hypertrophy and RA dilation are likely to be present in pa-
tients with RV outflow tract obstruction / pulmonary
stenosis, in the absence of PH. TRV cannot be used to es-
timate pulmonary artery (PA) pressures in patients with

univentricular circulation, or in patients with a systemic
RV, i.e. those with congenitally corrected transposition of
the great arteries (TGA) or atrial switch repair for TGA.
In both groups, the pulmonary regurgitation Doppler may
prove useful. In the systemic RV group, the peak mitral re-
gurgitation Doppler velocity can be used in place of the
TRV. Therefore, curating all of the available echocardio-
graphic signs of PAH in CHD requires significant expert-
ise and should be performed in specialist centres [12].
A formal PH diagnosis can only be established through

cardiac catheterisation, which can also assess post-capillary
haemodynamics. In a clear-cut case of an adult patient with
ES with a post-tricuspid shunt, however, some expert cen-
tres may avoid cardiac catheterisation (e.g. a large ventricu-
lar septal defect with low-velocity bidirectional shunting
and chronic cyanosis in the absence of significant obstruc-
tion of flow towards the pulmonary circulation, Fig. 4) [13].

Pulmonary function testing
The symptoms of PH overlap with those of parenchymal
lung diseases. Therefore, pulmonary function tests (PFTs)
should always be carried out as part of the diagnostic work-
up of patients with possible PH. Abnormal lung function is
common in CHD patients, especially in those with skeletal
abnormalities, complex CHD and previous thoracotomies
[14] These may contribute to symptoms or to the develop-
ment of PH and should be sought and treated [15, 16].

Computed tomography and ventilation/perfusion lung
scanning
Computed tomography (CT) offers excellent spatial
resolution and is widely available, with a much shorter
acquisition time than cardiac magnetic resonance im-
aging (CMR). PA dilatation (> 29mm) is frequently seen
in those with PAH. A CT pulmonary angiogram can
clearly delineate the pulmonary vascular anatomy and
detect CHD (e.g. a PDA or aortopulmonary window,
peripheral pulmonary stenosis, abnormal systemic or

Fig. 1 ECG shows sinus rhythm 69 bpm with a first-degree atrioventricular block with a PR interval of 200 ms and right ventricular hypertrophy

Fig. 2 Chest radiograph illustrating cardiomegaly and dilated
pulmonary arteries in a patient with Eisenmenger syndrome

Nashat et al. Journal of Congenital Cardiology 2020, 4(Suppl 1):22 Page 3 of 9



pulmonary venous drainage and aortopulmonary or
veno-venous collateral vessels), pulmonary emboli or
in-situ thrombosis. A CT can rule out other causes of
PH, such as interstitial lung disease, severe emphy-
sema or proximal chronic thromboembolic pulmonary
hypertension (CTEPH). Indeed, spectral-detector CT
may offer an alternative to single-photon emission
computed tomography ventilation–perfusion (SPECT
V/Q), which is the current standard investigation for
CTEPH. Finally, CT coronary angiography is routinely
used nowadays to define the origin and distribution
of the coronary arteries, the anatomy of the great ves-
sels and other cardiac structures, and to exclude is-
chaemic heart disease [17].

Cardiac magnetic resonance imaging
CMR is routinely used in the assessment and follow-
up of adults with CHD. Moreover, CMR is increas-
ingly used for assessing patients with PH. It is invalu-
able in defining intra- and extra-cardiac anatomy and
provides important information of ventricular and
valve function. CMR allows non-invasive assessment
of stroke volume (SV), pulmonary and systemic car-
diac output (CO). It is used in some centres at the
time of cardiac catheterisation in “hybrid” labs ( cath-
eterisation labs which combine advanced diagnostic

imaging with surgical functions of an operating room)
to calculate pulmonary vascular resistance (PVR) and
shunt fraction (Qp/Qs) [18]. MRI is particularly im-
portant in patients with complex CHD and/or mul-
tiple sources of pulmonary blood flow.
Prognosis in PH is greatly driven by RV function and

its response to PAH therapy, where appropriate. CMR is
currently the gold standard for assessing RV function
and is superior to echocardiography, which may not ad-
equately visualise the RV free wall and infundibulum
[19, 20].

Right heart catheterisation
Cardiac catheterisation remains the only way to con-
firm and accurately classify PH in most cases. At car-
diac catheterisation, PH is defined as a mean
pulmonary arterial pressure (mPAP) of ≥ 25 mmHg,
[1] although recently a new definition has been pro-
posed based on a lower mPAP cut-off of > 20 mmHg,
incorporating a PVR of ≥ 3 WU in those with PAH
[21]. Based on the current ESC guidelines, patients
are further delineated into pre- (≤15 mmHg) and
post-capillary (> 15 mmHg) haemodynamics PH based
on the pulmonary artery wedge pressure (PAWP) or
direct left atrial pressure. Pre-capillary PH includes pa-
tients with PAH, but also patients in group 3 (lung

Table 1 “Other” echocardiographic signs of PH, beyond tricuspid regurgitation velocity

Ventricles RV/LV basaldiameter ratio>1.0 Flattening of the IVS (LV eccentricity
index >1.1 in systole and/or diastole)

Pulmonary artery RV outflow Doppler acceleration time < 105ms and/or
mid-systolic notching

Early diastolic PR velocity > 2.2 m/s AND
PA dimension > 25mm

Inferior vena cava and right atrium IVC dimension >21mm with decreased inspiratory
collapse (<50% with a sniff or <20% with quiet inspiration)

RA area (end-systole) > 18 cm2

Reproduced with permission of the © ESC & ERS 2019. European Respiratory Journal Oct 2015, 46 (4) 903-975; 10.1183/13993003.01032-2015 [1]
Abbreviations: IVC Inferior vena cava, IVS Inter-ventricular septum, LV Left ventricle, PA Pulmonary artery, PR Pulmonary regurgitation, RA Right atrium, RV Right
ventricle [1]

Fig. 3 The probability of PH based on echocardiography and the presence of signs of PH. Abbreviations: TR; tricuspid regurgitation, PH;
pulmonary hypertension. Reproduced with permission of the © ESC & ERS 2019. European Respiratory Journal Oct 2015, 46 (4) 903–975;
https://doi.org/10.1183/13993003.01032-2015 [1]
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disease), group 4 (e.g. CTEPH) and group 5 (multifactorial
PH). Patients with a post-capillary PH may have isolated
post-capillary, or combined pre- and post-capillary PH,
with a diastolic pressure gradient (DPG; diastolic PA pres-
sure – mean PAWP) ≥ 7mmHg and/or PVR > 3 Wood
units (Table 2).
Usually the type of PH is confirmed based on the

hemodynamic data, this has important implications
for the patient further management and prognosis.
Raised pulmonary arterial pressures (> 25 mmHg) can
have many causes and mechanisms as outlined be-
fore, and medical management is tailored accordingly,
such as diuresis in left heart failure, treatment of par-
enchymal lung disease or relief of left heart obstruc-
tion. However, if in addition the pulmonary vascular
resistance is high (> 3WU) in the case of PAH, the
resistance of blood from the pulmonary artery to the
left atrium is high, is due to increased vascular tone
and reduced vascular compliance, induced by numer-
ous pathological mechanisms. This increased vaso-
constriction, can be targeted by pulmonary
vasodilators such as phosphodiesterase type 5 inhibi-
tors, endothelin receptor antagonists or prostanoid
therapy. In those with PH without a raised PVR, pul-
monary vasodilators are not recommended and make
things worse.
The interpretation of invasive haemodynamic data

should always be made in the context of the clinical

history, presentation, and results from other non-
invasive investigations. Haemodynamic assessment of
patients with CHD should be performed in expert cen-
tres, ensuring adequate quality control with accurate ac-
quisition and interpretation of data, especially in the
estimation of PVR and shunt fraction [22].

Keys to successful haemodynamic evaluation during
catheterisation
Successful catheterisation requires careful preparation,
appropriate hardware selection and meticulous calibra-
tion. Swan-Ganz balloon tipped catheters are typically
used to measure pressure and to obtain blood samples
for oxygen saturations. In a patient with usual anatomy,
serial measurements and sampling are taken at the fol-
lowing levels: inferior vena cava, high and low superior
vena cava, right atrium, RV, main pulmonary artery and
branches (when required). Systemic saturations should
ideally also be measured at pulmonary venous and left
atrial levels (when an atrial septal defect or patent
foramen ovale is present), left ventricle and aorta (when
arterial access is obtained). When an atrial communica-
tion is not present, and in the absence of right-left
shunting (e.g. confirmed by contrast echocardiography),
non-invasive arterial saturations may be used for calcu-
lations. Serial sampling (“the oximetry run”) is import-
ant in patients with CHD to detect and quantify a shunt.
For left-right shunts, a ‘step-up’ in saturations is observed

Fig. 4 a Transthoracic echocardiography (4 chamber view) illustrating a large ventricular septal defect (VSD, arrow) and right ventricular
hypertrophy. b Parasternal long axis view illustrating the large VSD (arrow). c A short axis view showing low-velocity bidirectional shunting,
characteristic of Eisenmenger syndrome

Table 2 Hemodynamic classification of pre- and post-capillary pulmonary hypertension

Pulmonary Hypertension Pre-capillary PH Isolated post-capillary PH Combined post-capillary and pre-capillary PH

mPAP >20 mmHg a mPAP >20mmHg AND
PAWP ≤15mmHg a

mPAP >20mmHg AND
PAWP >15mmHg a

mPAP >20 mmHg AND PAWP >15mmHg with
DPG ≥7 mmHg AND/OR PVR ≥3 WU a

Reproduced with permission of the © ESC & ERS 2019. European Respiratory Journal Oct 2015, 46 (4) 903-975; 10.1183/13993003.01032-2015 [1]
Abbreviations: mPAP Mean pulmonary artery pressure, PAWP Pulmonary artery wedge pressure, PH Pulmonary hypertension, PVR Pulmonary vascular resistance [1]
a A new haemodynamic definition has been proposed recently in the Proceedings of the 6th World Symposium on PH [21]
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within the “right” heart (Fig. 5). Mixed venous oxygen sat-
uration is estimated using the formula: mixed venous oxy-
gen saturation = (3x high superior vena cava (SVC)
saturation + inferior vena cava (IVC) saturation)/4, al-
though many experts prefer using high SVC as mixed ven-
ous saturation to avoid contamination from regurgitant
saturated blood into the inferior vena cava, e.g. in patients
with tricuspid regurgitation. When taking blood samples
for oxygen saturations, adequate sampling and mixing
with heparin (as recommended by the syringe manufac-
turer), avoiding contamination by air bubbles in the sam-
pling syringe and haemolysis by excessively vigorous
mixing, is advised to avoid pre-analytical error. Other er-
rors that may occur during haemodynamic assessment are
related to the position and calibration of the pressure
transducer. This should be placed at the mid-thoracic
level, ideally using a spirit level or similar device. The pres-
sure transducer should be “zeroed” electronically, and this
should be rechecked immediately before acquiring read-
ings. Careful pressure transducer calibration is particularly
important in cases of borderline PH and when measuring
left atrial (or PAWP), as small errors can lead to incorrect
classification and erroneous treatment, especially when
there is significant respiratory “swing”, suboptimal wedg-
ing (over or under-wedging), calibration or damping [23].

Key haemodynamic parameters in patients with PAH
related to CHD
During the invasive work up of patients with PH, a series
of parameters should be measured (Table 2):

1 Pulmonary arterial pressure (PAP) is key to
diagnosing PH. Patients with a mPAP > 20mmHg
are diagnosed as having PH, which could be
precapillary or post-capillary. It is important to
remember that a rise in PA pressure could also
be related to increased pulmonary blood flow
(Qp) in the presence of a significant left-right
shunt [13].

2 PAWP is key for distinguishing between pre- and
post-capillary PH. A PAWP > 15mmHg is suggest-
ive of post-capillary PH, and reflects raised left atrial
or pulmonary venous pressures, which often result
from systemic ventricular dysfunction, valve disease
or obstructive lesions.

3 RA pressure (and RV end-diastolic pressure) is im-
portant in understanding RV filling pressures. PH
results in progressive RA dilatation and a rise in RA
pressure. Adequate but not excessive diuresis is im-
portant for avoiding peripheral congestion, while
allowing adequate RV preload.

4 Cardiac output: In the presence of a shunt, it is
important to distinguish between pulmonary (Qp)
and systemic blood flow (Qs), the latter of which
is equivalent to the cardiac output. The methods
used to measure Qp and Qs include the Fick
principle and CMR. Thermodilution should be
avoided in the presence of intracardiac shunts.
The Fick principle is most accurate when oxygen
consumption (VO2) is measured at the time of
the catheter (direct Fick method) rather than

Fig. 5 Oximetry run for shunt detection and measurements. Abbreviations: IVC; inferior vena cava, SVC; superior vena cava, RA; right atrium, LA;
left atrium RV; right ventricle, PA; pulmonary artery
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taken from nomograms that add to the error
(indirect Fick method).

Flowthroughacircuit ¼ O2consumptionðVO2Þ
ArterialO2content� venousO2content

5. Transpulmonary pressure gradient (TPG) is the
difference between mean PAP and mean PAWP (or
mean left atrial pressure)

6 Diastolic pressure gradient (DPG) is the difference
between diastolic PAP and mean PAWP (or mean
left atrial pressure)

7 PVR is the quotient of the TPG and Qp (not Qs)
8 PVR indexed (PVRi) is the product of PVR and

body surface area (BSA)
9 Systemic vascular resistance (SVR) is the quotient

of the difference in mean aortic and mean RA
pressure and Qs

.

Assessment of operability and vasoreactivity testing
Current guidelines recommend that patients with a PVRi
below 4 WU.m2 can undergo repair of their defect,
whereas repair should be avoided in those with a PVRi >
8 WU.m2. In the latter group, pulmonary vascular dis-
ease is likely to be established and may progress after re-
pair of the defect. Patients with a PVRi between 4 and 8
WU.m2, fall into the “grey zone”, whereby the decision
to repair the defect (or not) is case-specific, with no
clear consensus on management (Fig. 6). Previous

studies and guidelines have used the ratio PVR/SVR
when assessing operability, although the accuracy of rec-
ommended cut-offs (0.3 or 0.6) remains controversial
[24].
Primarily, pulmonary vasoreactivity testing in PH is

used to identify patients who may be suitable for treat-
ment with calcium channel blockers. It also provides
useful information regarding prognosis and possibly
reparability. The most commonly used vasodilator for
reversibility testing is inhaled nitric oxide (NO) at 10–
40 ppm for 5 minutes; alternatives include intravenous
epoprostenol, adenosine or inhaled iloprost, but not oxy-
gen. A reduction in the mPAP of ≥ 10mmHg to reach
an absolute value of mPAP ≤ 40 mmHg, with an in-
creased or unchanged cardiac output, is deemed a posi-
tive response [1].
The absence of vasoreactivity may be a marker of poor

prognosis. Its role in the assessment of patients with
regards to suitability for shunt repair i.e. “treat-and-re-
pair” remains unclear. In the instance of a positive re-
activity test, calcium channel blockers are only
recommended for patients with idiopathic, heritable or
drug-induced PAH [16]. There is no evidence to support
their use in patients with PAH-CHD and they are abso-
lutely contraindicated in ES.

Novel imaging modalities
Diagnostic modalities used in routine practice have been
discussed so far. However, with advances in medical
technology, more cutting-edge imaging modalities are
ever advancing. For the evaluation of pulmonary

Fig. 6 Treatment algorithm for closure of ASD and VSD, according to ESC GUCH guidelines. These recommendations differ to the recommendations
of the ESC/ERS PH guidelines [1] Abbreviations: AoP; aortic pressure, ASD; atrial septal defect, VSD; ventricular septal defect, Qp; pulmonary flow, Qs;
systemic flow, PVR; pulmonary vascular resistance, PAP; pulmonary artery pressure, SVR; systemic vascular resistance, WU; Wood units
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embolism or CTEPH, single-photo emission computed
tomography/ computed tomography (SPECT/CT) and
dual-energy computed tomography (DECT) are emer-
ging. SPECT/CT combines nuclear imaging and CT
yielding both anatomical information of PA structures
and functional assessment of lung perfusion [25].
Whereas DECT provides lung perfusion analsysis using
iodine maps correlated with scintigraphy. DECT has
been shown to differentiate between acute and chronic
PE. Futhermore, perfusion patterns seen in DECT may
be used to identify some forms of PAH such as idio-
pathic or associated with congenital heart disease [26].
Caridac MRI in pulmonary hypertension provides use-

ful information of both RV and LV anatomy and func-
tion. Furthermore, myocardial T1 mapping have been
used to identify diffuse myocardial abnormalities and
mapping values have been associated wtih indices of RV
dysfunction. As this imaging modality develops, it may
be a useful tool in determining therapeutic response in
PH. Other developing imaging techniques being devel-
oped include 4D-flow imaging of the PA, which may
provide better understanding into various flow changes
that occur in PH which may enhance prognostic capabil-
ity [27]. Right ventricular strain mapping has been ap-
plied in both transthoracic echocardiography and CMR.
Right ventricular function is an important factor in pa-
tients with PH. Emerging data indicates that strain ana-
lysis may be useful in identifyig early changes in RV
function before global dysfunction.

Conclusions
Routine screening of all CHD patients for PH is recom-
mended. The clinical suspicion of PH should be raised
based on clinical presentation, underlying anatomy and
past medical history. Echocardiography is the primary
screening tool for PH and should be undertaken in spe-
cialist CHD centres, keeping in mind that standard
echocardiographic signs of PH have to be adapted in a
lesion-specific manner.
The diagnosis of PH is established through cardiac

catheterisation. In CHD, there are many pitfalls, which
must be avoided in order to gather accurate, diagnostic
data in a safe manner. Once a diagnosis of PAH has
been made, PAH therapies should be offered to patients
who are eligible, with the aim of improving functional
status, quality of life and prognosis.
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