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Abstract

Introduction. Chronic obstructive pulmonary disease (COPD) is one of the leading causes of morbidity and mortality
worldwide, and the burden of the disease is constantly increasing. Although COPD is primarily characterized by the
presence of airflow obstruction, in many patients, it is associated with systemic manifestations that can result in
impaired functional capacity, reduced quality of life, and increased mortality. Pulmonary rehabilitation (PR) consists
of a multidisciplinary and comprehensive non-pharmacological intervention that is designed to improve health status
in COPD patients, along with pharmacologic treatment. PR has also been shown to improve the diaphragmatic
mobility in patients with different conditions that affect the diaphragm. The aim of the paper is to describe the clinical
and functional features of a COPD patient with unilateral paralysis of the phrenic nerve and the role of PR as a major
component of the case management. Material and method. This paper presents the case of a 66-year-old patient,
diagnosed with COPD Gold stage III, which suffered a surgical intervention for an aorta aneurysm and later
complicated with phrenic nerve injury and left diaphragmatic paralysis. This condition worsened the respiratory
functional status and the patient needed a tailored treatment. Results and discussions. The treatment included besides
inhaled dual long acting bronchodilator and corticoid therapy, pulmonary rehabilitation with complex methods,
consisting in training of the respiratory musculature and techniques of bronchial drainage using devices with positive
inspiratory and expiratory pressure, with good clinical and functional outcomes. A PR program should be included
into a personalized management plan, along with pharmacological therapy. Conclusion. Although there is no standard
treatment for COPD associated with unilateral paralysis of the phrenic nerve, it is important to diagnose these
conditions promptly, and to recommend the adequate pharmacological treatment for controlling the symptoms along
with a personalized complex respiratory rehabilitation program, in order to increase functional status and quality of

life.
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Introduction

Chronic obstructive pulmonary disease (COPD) is
an important cause of mortality worldwide, with a
constantly increasing prevalence, mainly due to
smoking and different exposures to noxious particles
(1,2). The progressive decline in lung function that
defines COPD is commonly associated with a
significant reduction in exercise capacity and
psychological issues, all of which contribute to
greater patient’s disability, poor quality of life and
reduced survival (3,4). Pulmonary rehabilitation
(PR) consists in a multidisciplinary and
comprehensive non-pharmacological intervention
that is designed to improve health status in COPD
patients (3-5). PR has also been shown to improve
the diaphragmatic mobility in patients with different
conditions that affect the diaphragm (6-8). The aim
of the paper is to describe the clinical and functional
features of a COPD case associated with unilateral
paralysis of the phrenic nerve and the role of PR as a
major component of the case management.
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Material and method

This paper reports the case of a 66-year-old patient,
with a 42-pack year history of smoking, diagnosed
with COPD Gold stage III, in 2011, and treated with
a fixed combination of inhaled corticosteroid and
beta-2 agonist bronchodilator (fluticasone/salmeterol
50/500 pg, 2 inhalations/day) and salbutamol as
needed. The initial values of spirometry parameters
were: reduced forced expiratory volume in 1 second
(FEV1) 1.42 L (41.3%) and forced vital capacity
(FVC) 2.43L (52.3%) corresponding to a decreased
FEVI/FVC ratio of 58.4%. The patient was
regularly monitored, including clinical and
functional assessment.

In December 2012, the patient was admitted in
Pulmonology department for severe infectious
exacerbation of COPD with left upper lobar
pneumonia and minimum left pleural effusion, cured
under broad-spectrum intravenous antibiotic therapy
(ceftazidime 3g/day, gentamicin 160mg / day, and
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ciprofloxacin 1000mg /day) administered for 10
days. Chest computed tomography (CT scan) exam,
performed after the pneumonia resolution, revealed
the presence of a sacciform dilation of the aortic
cross, distal of the emergence of the left subclavian
artery, with a diameter of 35/25mm.

The patient was referred to Cardio-vascular surgery
department and suffered a curative intervention for
aorta aneurysm. Phrenic nerve injury occurred
during the cardiothoracic surgery intervention, led to
left diaphragmatic paralysis, revealed by chest X-ray
(fig 1). This complication affected the health status
condition both functionally (FEV1 decreased to
1.25L, corresponding to 35% of predicted value) and
regarding the quality of life.

Results

The post-operatory evaluation revealed an
overweight patient (BMI = 28.7kg/m?), presenting
dyspnea on exertion (grade 3-4 mMRC), decreased
breath sounds on the left lower hemithorax, dullness
to percussion in the same area, and inward
movement of the epigastrium during inspiration.
Pulmonary  function tests suggested severe
irreversible obstructive disease: post-bronchodilator
values of FEVI1, FVC and FEV1/FVC ratio were
lower (34%, 50% and 54.5% respectively). CT exam
of the chest revealed the presence of accessory
hemiazygos vein, calcified micronodular lesions in
both upper lobes, left supradiaphragmatic lamellar
atelectasis, bronchiectasis in lingula and left lower
lobe (fig. 2) and a highly elevated Ileft
hemidiaphragm (fig. 3). The walked distance on the
6 minutes walking test (6 MWD) was 390 m,
representing 70% of predicted value, and a
significant desaturation up to 85% during the test.
The treatment included besides inhaled dual
bronchodilator and corticoid therapy, pulmonary
rehabilitation with complex methods, consisting in
the training of the respiratory musculature, pursed
lip breathing, arm and chest exercises, resistance
training exercises including walking on a treadmill,
and, also, techniques of bronchial drainage using
devices with positive inspiratory and expiratory
pressure (fig 4). PR included also the educational
and nutritional support. The patient followed the
rehabilitation program twice daily for one month in
the rehabilitation department.

The PR program, along with the pharmacological
therapy had good clinical and functional outcomes.
Dyspnea was reduced to grade 2-3 mMRC, the
values of FEV1, FVC, and FEVI1/FVC ratio
increased to 44.7%, 58.3%, and 55% respectively.
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The 6 MWD increased up to 82% of predicted value,
and the lower value of SpO; during the test was
90%.

Two years after cardiothoracic surgery, patient
reported persistent low back pain in the chest, and he
was referred to Balneal and Rehabilitation
Sanatorium of Techirghiol, Romania, where specific
balneal therapy was started, consisting in
peloidotherapy — cold mud baths and adjuvant
procedures such as: electrotherapy, massage and
kinetotherapy. After seven years of monitoring, the
patient remains stable, with no respiratory
exacerbation. He 1is under pulmonology and
cardiologic pharmacological treatment.

Discussions

COPD represents a major public health problem, the
main cause of global morbidity and mortality (1,8).
Along with pulmonary tuberculosis, HIV infection
and lung cancer, obstructive lung diseases represent
a major component of health care system burden

(10-15). COPD exacerbations and associated
comorbid conditions, such as cardiovascular
diseases, obstructive sleep apnoea, metabolic

syndrome or other rare diseases, are responsible for
much of the morbidity and mortality (15-20), along
with suboptimal adherence to pharmacological
treatment (21,22). Although COPD is a progressive
respiratory disease, it also has diverse manifestations
beyond the lungs, known as systemic effects (23).
The most important systemic dysfunction in COPD
patients is the peripheral muscle impairment
resulting from both systemic inflammation and
physical inactivity (24). Skeletal muscle dysfunction
is a frequent and important feature of COPD (5),
especially in advanced stages and it is associated
with reduced quality of life, exercise capacity and
survival.

Pulmonary rehabilitation is a well-proven complex
and multidisciplinary treatment approach that
includes patient evaluation and education, smoking
cessation intervention, physical training and skeletal
muscle strengthening, nutritional intervention,
occupational therapy and psychosocial support (25).
A PR program should be included into a
personalized management plan, along with
pharmacological therapy (26,27) and long term
oxygen therapy when needed (28,29). Patients who
should benefit the most from a PR program are
COPD patients from groups B—D, according to the
Global initiative for Obstructive Lung Disease
(GOLD) guidelines (30).



However, the American College of Physicians
evidence-based practice guideline supports the
indication of PR for symptomatic COPD patients
with  FEVI <50% of predicted (strong
recommendation) (31), conditions which were
present in our reported case, because the patient was
initially diagnosed with COPD Gold stage III, with a
FEVI1 of 41.3% of predicted value, and dyspnea of
3-4 mMRC scale.

In the next year after the COPD diagnosis, the
patient suffered a surgical procedure for an aorta
aneurysm, after which he presented in the
pulmonary department with left diaphragmatic
paralysis. Usually, this unilateral diaphragmatic
paralysis is incidentally found on routine chest X-ray
(32,33). Most patients diagnosed with asymptomatic
hemidiaphragmatic  paralysis do not require
treatment (32). In this case, the patient did not
consent for a surgical procedure for the correction of
unilateral diaphragm paralysis by plication of the
affected site. This option is considered if the patient
has important symptoms, or if the patient has
bilateral diaphragmatic paralysis (32,33).

In our case, the respiratory status of the patient was
already impaired due to obstructive disease. After
cardiovascular surgery intervention, he presented a
worsened dyspnea and functional status, with post-

bronchodilator values of FEV1, FVC and
FEV1/FVC ratio of 34%, 50% and 54.5%
respectively. The  pharmacological treatment

consisted in adding a long acting anticholinergic to
his inhaled combination of corticosteroid and long
acting beta2-agonist. The patient also benefited from
a complex PR program, twice daily for one month in
the rehabilitation department, having a favourable
evolution, with significant clinical and functional
improvement of respiratory symptoms and
spirometric parameters. Balneal therapy for
degenerative low back pain done consisting in
peloidotherapy — cold mud baths and adjuvant
procedures such as: kinetotherapy, electrotherapy,
massage therapy, had a very good clinical response.
Data from literature also support the beneficial
clinical effectiveness of balneal treatment (34-36).
After seven years of monitoring, COPD remains
stable, with no further respiratory exacerbation.
Conclusion

Although there is no standard treatment for COPD
associated with unilateral paralysis of the phrenic
nerve, it is important to diagnose promptly these
conditions and to recommend the adequate
pharmacological treatment for controlling the
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symptoms along with a personalized complex
respiratory rehabilitation program, in order to
increase functional status and quality of life.
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Fig 1. Chest CT scan revealed a sacciform dilation
of the aortic cross, distal of the emergence of the left

subclavian artery, with a diameter of 35/25mm.

e
Fig 1. Chest radiograpy - elevated Ileft
hemidiaphragm, diffuse ~ right  pulmonary

hyperlucency and enlargement of intercostal spaces

Fig 2. Chest CT scan revealed accessory
hemiazygos vein, calcified micronodular lesions
(upper); left supra-diaphragmatic  lamellar
atelectasis, and bronchiectasis in the lingula and in
the left lower lobe (lower)



Fig 3. ChestT scan by lung windo (upper) and
mediastinal window (lower) revealed highly
elevated left hemidiaphragm

Fig 4. Training devices with positive inspiratory and
expiratory pressure
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