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Heart failure with preserved ejection fraction in a patient with 
bilateral phrenic paralysis. When the biomarkers do not help 
the diagnosis
Insuficiencia cardíaca con fracción de eyección preservada en un paciente con parálisis 
frénica bilateral. Cuando los biomarcadores no ayudan al diagnóstico
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Introduction
Bilateral phrenic nerve paralysis is a rare cause of 

dyspnea, especially in the supine position and on ex-
ertion1. Many of these paralyses are related to neurop-
athies, and amyotrophic neuralgia is one of them. It is 
a rare entity of still unknown etiology described by 
Parsonage and Turner in 1948; in many patients, there 
is a history of infections, surgical interventions or vac-
cines2. Heart failure (HF) is the most commonly diag-
nosed heart disease; approximately half the patients 
have a preserved ejection fraction (HFpEF), and its 
main symptom is severe intolerance to exercise3. The 
coexistence of other comorbidities such as a chronic 
obstructive pulmonary disease can hinder the HFpEF 
diagnosis.

Clinical case
We present the case of a 45-year-old male, pastor 

by profession, non-smoker, occasional drinker, who at-
tended the emergency department referring dyspnea 

since ​​one month prior, which worsened with exercise 
and at bedtime, and that in previous week he experi-
enced intolerance to the supine position. He referred 
that since one year prior, he had experienced limitation 
for exercising and that the current episode started after 
a major exertion with pain at the level of both shoulders, 
which he did not give importance to. On physical ex-
amination, the patient was tachypneic, with 85% oxy-
gen saturation, HR of 102 bpm and BP of 180/95 mmHg; 
on cardiopulmonary auscultation a decrease in vesicu-
lar murmur in both lung bases with crackling up to 
middle fields stood out. Initially, the patient was diag-
nosed with HF “not otherwise specified” and was start-
ed on oxygen mask administration and IV furosemide 
at 40 mg.

Chest X-ray (Figs. 1A and 1B) was reported with poor 
inspiration, with signs of vascular redistribution and left 
effusion. After consultation with the cardiology depart-
ment, making a determination of BNP levels was de-
cided, which were elevated (235 pg/mL), as well as 
transthoracic echocardiogram (TTE), which revealed 
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moderate, concentric left ventricular hypertrophy (LVH), 
without contractility alterations, and with left ventricular 
fraction ejection of 58%. E-  and A-wave values were 
0.6 and 0.2 m/s, respectively, E/A ratio was 3, which 
was not modified with Valsalva maneuvers; tissue Dop-
pler at the level of the lateral mitral ring showed an e’ 
wave of 5 cm/s (Figs. 2A and 2B) with a slightly dilated 
left atrium (LA) (38 mL/m2), without mitral insufficiency, 
non-dilated right ventricle with preserved function and 
moderate tricuspid regurgitation that allowed calculat-
ing a pulmonary artery systolic pressure of 48 mmHg.

With an HFpEF diagnosis, hospital admission was 
decided in charge of the cardiology department, on 
treatment with IV diuretics, angiotensin converting en-
zyme inhibitors and beta-blockers. On the second day 
after admission, and despite adequate diuresis, with 
negative fluid balance, there was no improvement in 
dyspnea or orthopnea, with intolerance to the supine 
position and the need to sleep in the sitting position 
due significant desaturation, thus requiring BiPAP-mode 
non-invasive mechanical ventilation (NIMV) initiation.

A new chest X-ray showed no changes with regard 
to the previous one and a new TTE revealed an anom-
alous movement of the interventricular septum towards 
the left ventricle at systole and pulmonary hypertension 
of 55 mmHg. On physical examination, atrophy was 

found in the supraclavicular musculature, as well as 
deltoids with winged scapula (Figs. 1C and 1D) and 
paradoxical breathing. With suspicion of another cause 
for dyspnea, the pulmonology department was consult-
ed, where spirometry showed a FEV1/FVC ratio of 57.4, 
FEV1 of 0.83 L (22.6%) and FVC of 1.44 L (32.6%), 
which was consistent with severe restriction. The neu-
rology department performed a cervical and dorsal 
magnetic resonance imaging study, which was signifi-
cantly limited by patient intolerance to the prone 
position, but there were no relevant findings. Neuro-
physiological testing reported acute signs of denerva-
tion in the trapezius, supraspinatus and left deltoid 
muscles; right spinal accessory nerve and left axillary 
nerve motor conduction study showed severely re-
duced amplitude, left spinal accessory nerve with mod-
erately reduced motor potential, polyneuropathy and 
plexitis. With these data, the diagnosis of amyotrophic 
neuralgia with bilateral phrenic involvement was estab-
lished. Diuretics and other medication for HF were dis-
continued and corticosteroids, group B vitamins and IV 
immunoglobulins administration was started, with NIMV 
ventilatory support being maintained. Despite treat-
ment, the signs of denervation persisted, with poor 
functional recovery, and with NIMV support being re-
quired at discharge.

Figure 1. A and B: PA and lateral chest X-ray where diaphragmatic elevation is observed. C and D: scapular waist 
muscle atrophy can be observed, which is more evident on the right side.
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Discussion

Dyspnea in this patient was clearly related to bilat-
eral phrenic nerve palsy in the context of amyotrophic 
neuralgia; however, in the echocardiographic study, 
there are data suggesting the HFpEF diagnosis (LA 
dilation, LVH and restrictive filling pattern)3. The use-
fulness of biomarkers for dyspnea differential diagno-
sis is demonstrated and their elevation is one of the 
criteria for HFpEF diagnosis. In this case, BNP eleva-
tion was decisive for associating dyspnea with a pos-
sible cardiac cause, since it is one of the diagnostic 
criteria established in the latest European Society of 
Cardiology clinical practice guidelines (ESC 2016), if 
in addition we take into account that its profitability 
increases in patients with diagnostic uncertainty4. In 
our patient, there was a certain discrepancy between 
the intensity of dyspnea and complementary tests’ 
findings. Amyotrophic neuralgia classic clinical pre-
sentation consists of a history of severe pain in the 
scapular muscles followed by progressive weakness 
and atrophy of cervical roots C5 and C6-innervated 
muscles2. Bilateral phrenic involvement is very rare in 
these patients and there are very few cases described 
in the literature. Idiopathic unilateral paralysis is more 
frequent and common in men; possible causes that 
should be ruled out include tumors of the neck and 
the mediastinum and bronchogenic carcinomas5. Par-
adoxical breathing in patients with phrenic nerve palsy 
consists in abdominal wall inward movement during 
inspiration; this characteristic sign was overlooked on 
initial assessment at the emergency department and 
during the first hospitalization days, with more impor-
tance given to the symptom (dyspnea). It is possible 

that, in this case, and given the echocardiogram 
findings, HFpEF symptoms could have coexisted; in 
addition, the patient had a history of one year of intol-
erance to exercise. We do not consider the BNP ele-
vation to be a false positive; what is clear, is that 
previous month intense dyspnea was not of cardiac 
etiology. Reviewing amyotrophic neuralgia with bilat-
eral phrenic involvement published cases, most of 
them have been previously admitted to the pulmonol-
ogy department and are diagnosed with restrictive 
alterations based on functional tests’ results. Vital ca-
pacity worsening in the supine position due to abdom-
inal viscera displacement towards the chest is char-
acteristic in these patients. For diagnosis, the use of 
fluoroscopy is useful, which shows the diaphragmatic 
paradoxical movement; in the neurophysiological 
study, the slowing down of conduction velocities is 
characteristic5. For the treatment of amyotrophic neu-
ralgia, corticosteroids or IV immunoglobulins have 
been used with different success rates. In our case, 
there was no improvement despite the use of both 
options. For the management of phrenic nerve paral-
ysis, BiPAP- or CPAP-mode NIMV is used; if there is 
not improvement, there are surgical options, such as 
diaphragmatic plication in case of unilateral paralysis 
or implantation of a phrenic pacemaker6.

Conclusions

Although in current medicine the use of biomarkers 
is prevailing to aid dyspnea differential diagnosis, it is 
important not to forget that a good physical examination 
can guide it and should not be replaced. HFpEF can 
coexist with other pathologies that mask its diagnosis 

Figure 2. A: restrictive mitral filling pattern. B: lateral mitral ring TDI.
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and therefore it is important for dyspnea differential 
diagnosis to be taken into account.
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