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Dyspnea is a common clinical manifestation of subjective
sensation and objective signs of breathless. There are
multiple organic dysfunction or non-organic causes which
may lead to dyspnea. In clinical practice, a lot of laboratory
and imaging tests are performed to find the etiology of
dyspnea, but some patients still remain undiagnosed, which
is called unexplained dyspnea (1). Invasive cardiopulmonary
exercise test ICPET) is a new technique developed in recent
years, with the addition of right heart and radial artery
catheterization combined with traditional cardiopulmonary
exercise test (CPET) (2). During the test, right atrium
pressure, pulmonary artery pressure, pulmonary capillary
wedge pressure and arterial pressure were measured during
exercise and at rest (2). Blood from pulmonary artery
and radial artery at different time point were sampled for
analysis of hemoglobin oxygen saturation and lactic acid.
Since a series of hemodynamic and respiratory index were
obtained during exercise, iCPET has been introduced for
the diagnosis of some types of exertion-induced dyspnea
which including exercise-induced left heart diastolic
function, exercise-induced pulmonary hypertension, muscle
mitochondrial function obstacle, vascular nerve dysfunction.
Because of the relatively technical difficulties, iCPET has
been performed only in a few medical centers so far. To best
of our knowledge, this is the first report of iCPET in China,
we will introduce the experience of the first 7 iCPETs in our
center (Figure I). The age of 7 patients receiving iCPET
was 27-67 years old with 0.5-5 years history of dyspnea. All
the 7 patients received treatment adjustification based on
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Figure 1 A patient is receiving iCPET in our institute. Black

arrows indicate Swan-Ganz catheter and radial artery catheter.

iCPET results. After 3 months follow-up, 5 patients had
improved symptoms (1able 1).

Previous literatures report that complications of iCPET
are similar to non-invasive CPET, such as aortic stenosis,
decompensated congestive heart failure, acute coronary
syndrome, inability to walk, severe pulmonary hypertension,
and unstable arrhythmia. However, compared to CPET,
patients receiving iCPET are displayed with Swan-Ganz
and radial artery catheters, so catheter-related complications,
such as complications of internal jugular vein and radial
artery puncture access (3), needs to be considered. In
clinical practice, the overall safety of iCPET is acceptable.
But during the test, patients reach their maximum exercise
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Table 1 Index for the 7-patient receiving iCPET

S4177

Variables Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7

VO,max (%) 78 82 71 70 69 76 68

VEmax: MVV (%) 46.5 47.9 42.5 34.6 34.7 64 66

mPAPmax (mmHg) 35 18 19 43 29 39 27

PAWPmax (mmHg) 15 12 8 14 9 14 12

RAPmax (mmHg) 10 10 5 10 10 12 9

PVR (WoodU) 41 1.2 2.1 5.4 2.3 4.6 2.1

ECG STy 1, avk vssds No obvious ST Same as STys flal; STysflat; Same as Same as

0.1-0.2 mv changes; case 2 0.1-0.2 mv 10.3 mv case 2 case 2
occasional APB

Diagnosis ExiPH Normal Preload ExiPH CAD ExiPH Mitochondria
limitation dysfunction

Complication Edema in right arm None Anxiety None None Syncope None

Management Introduce another  Psychological Neurologist ASD PCI Introduce Psychological

PH drug consultation treatment treatment another PH drug consultation

Follow up Dyspnea relieved Dyspnea relieved Loss of Dyspnea Dyspnea No change of Loss of

follow up relieved relieved dyspnea follow up

|, ST suppression. ST, segment of electrocardiography; APB, atrial premature beat; ExiPH, exercise induce pulmonary hypertension;
PH, pulmonary hypertension; ASD, atrial septal defection; CHD, coronary atherosclerotic heart disease; PCl: percutaneous coronary
angioplasty; MVV, maximal voluntary ventilation; PVR, pulmonary vascular resistance; ECG, electrocardiography.

state which may trigger sudden cardiac death, therefore
the rescue equipment should be prepared. Physicians,
sports physiologist and nursing staff must be trained
before performing iCPET. In our test, a young female
patient was anxious before the exercise, after psychological
consultation her anxiety gradually improved, and finally
completed the examination. This patient complained that
she wore breathing mask for the first time, which makes
her nervous. Since then, we routinely asked the patient
to perform a rehearsal test before the iCPET. After the
introduction of rehearsal test, no patient complained
feeling of excessive tension or anxiety in our center. We
also had a young male patient experienced syncope during
the test, an instant blood glucose was 3.2 mmol/L, and
glucose infusion lead to an immediate recover. The patient
told us he did not take breakfast. Since then, patients in
our center were asked to take meals 2-3 hours before
the test.

At present, the criteria for iCPET index are based on
western population, there is a lack of data on Chinese people.
We are planning to conduct a multicenter cooperative study
to obtain the Chinese population's iCPET index and criteria.
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