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Difficulty in weaning and cardiopulmonary rehabilitation in 
inoperable severe mitral regurgitation: a case report

Introduction

Mitral valve surgery (replacement or repair) may relieve heart 
failure symptoms in patients with left ventricular dysfunction 
and severe mitral valve insufficiency. However, those patients 
should present minimal co-morbidities to endure post-
operative period (1). 

When patients’ experienced mitral insufficiency after an acute 
chordae tendineae rupture associated with positive pressure 
mechanical ventilation dependency, but have clinical 
impairments to undergo surgery, or have financial limitations 

for undergoing percutaneous treatment (2), it is unclear if 
rehabilitation is possible to achieve a dignified end-of-life.

The first step of this challenge is the weaning from 
mechanical ventilation. The discontinuation of positive 
pressure ventilation can exacerbate heart failure symptoms 
(3), leading to pulmonary congestion and dyspnea, known as 
weaning-induced pulmonary edema (WIPE) that is associated 
with intensive care acquired weakness, which results in low 
exercise tolerance. This makes rehabilitation and ventilator 
weaning difficult (4).
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Objective: Severe mitral valve insufficiency may lead to heart failure and associated hemodynamic repercussions, such as 
congestion and weaning-induced pulmonary edema. This slows weaning from mechanical ventilation, increases the length of 
the hospital stay, and worsens the patient’s prognosis. 

Case report: The present report describes one strategy used for cardiopulmonary rehabilitation and to help wean a patient 
from mechanical ventilation, with prohibitive comorbidities that contraindicate surgical mitral valve repair, using respiratory 
and peripheral muscle training associated with positive pressure ventilation. 

Discussion: The severe dysfunction of the mitral valve was considered to be surgically inoperable by the surgeon team. 
However, the weaning and rehabilitation challenges in this patient with severe chronic obstructive pulmonary disease, even 
with weaning-induced pulmonary edema occurrence, were overcome. The strategy to rehabilitate respiratory muscle force 
during positive pressure ventilation, concomitantly to a cardiopulmonary rehabilitation program, improved peripheral muscle 
strength and functionality, reducing energetic demand, allowing the weaning from mechanical ventilation. 

Conclusion: Despite the severity of the disease, with the adopted strategy it was possible to perform weaning of the mechanical 
ventilation, allowing the patient to survive with his relatives.

Keywords: weaning, mechanical ventilation, cardiopulmonary rehabilitation, mitral insufficiency, weaning-induced pulmonary 
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Herein, we describe a strategy that was used to wean from 
mechanical ventilation and rehabilitate a heart failure patient 
who experienced acute rupture of the chordae tendineae 
of the anterior mitral valve leaflet without surgical or 
transcutaneous correction.

Case report

A 64-year-old man with severe chronic obstructive 
pulmonary disease (COPD) and history of acute myocardial 
infarction treated with percutaneous transthoracic coronary 
angioplasty four years prior presented to the emergency 
care unit. He also previously underwent stent placement 
in the right and circumflex coronary arteries, and had three 
episodes of cerebrovascular accidents without motor sequel. 
He experienced 21 kg of body weight loss (from 64 to 43 kg) in 
the past 3 months, and had a body mass index of 14.9 kg/m2; 
he was referred for progressive dyspnea that culminated in 
acute pulmonary edema evolving to cardiopulmonary arrest. 
After cardiopulmonary resuscitation and clinical stabilization, 
the patient was transferred to a tertiary hospital where a 
chordae tendineae rupture of the anterior leaflet of the mitral 
valve with severe mitral regurgitation was diagnosed by 
Doppler echocardiography. Doppler echocardiography also 
demonstrated enlargement of the left chambers, aortic valve 
thickening with moderate regurgitation, borderline right and 
left ventricular contractile function, and elevated pulmonary 
arterial systolic pressure (PASP: 60 mmHg). Four weeks later, 
he was transferred to a quaternary hospital intensive care unit 
(ICU) for surgical correction of the mitral lesion.

Upon presentation, he was under deep sedation (RASS -4) 
and assist-control invasive mechanical ventilation, via an 
orotracheal tube. At that time, the arterial blood gases were 
typically from a carbon dioxide retainer (pH: 7.52; pO2¬: 
133.0 mmHg; pCO2: 40.6 mmHg; HCO3-: 33.2 mEq/L; base 
excess: 9.5 mEq/L; lactate: 0.9 mmol/mL) and the hemogram 
demonstrated anemia (hemoglobin: 6.7 g/dL; hematocrit: 
21.6%) with a normal leukocyte count (6600 cells/mm3) and C- 
reactive protein levels (8.9 mg/L). In the subsequent two days, 
together with early mobilization, sedation was discontinued 
and the patient was alert and oriented; additionally, the 
mechanical ventilation mode was changed to spontaneous 
pressure support ventilation (PSV- pressure support 
ventilation: 10 cmH2O; PEEP: 6 cmH2O; FiO2: 30%), allowing 
orotracheal extubation. Despite the good clinical evolution, 
the team of physicians and surgeons opted for conservative 
treatment, contraindicating mitral valve replacement surgery 
or percutaneous mitral valve repair because of the elevated 
mortality risk associated to the clinical status of the patient 
and prohibitive cost, respectively. 

Extubation was unsuccessful in the patient on two occasions, 
associated to pulmonary congestion even with non-invasive 
pressure ventilation (BiPAP- bilevel positive airway pressure; IP: 
12 cmH20; PEEP: 8 cmH20) periods longer than 24 hours. After 
the second failure of extubation, four weeks after admission 
in the quaternary hospital, the clinician team decided to use 
a tracheostomy to wean the patient from positive pressure 
ventilation that began 24 hours after the procedure.

Table 1. Protocol for motor kinesiotherapy in tracheostomized patients

EXERCISE FREQUENCY OF REALIZATION/ 
REPETITIONS

Muscle stretching:
for major muscle groups (neck, upper and lower limbs)

Twice a day 
3 sets of 10 repetitions

Upper limbs muscle strength training:
with no load, manual load, elastic band, or halter, in the supine position, fowler 60°, and 
modified Borg intensity 2-3

Twice a day 
3 sets of 10 repetitions

Lower limbs muscle strength:
with no load/manual load and modified Borg intensity 2-3

Twice a day 
3 sets of 10 repetitions

Hip lift ("bridge"):
with no load/manual load and modified Borg intensity 2-3;

Twice a day 
10 repetitions

If patient presents electric and hemodynamic stability with low dosages of vasoactive amines:

Bedside sedestation and trunk control exercises Twice a day

Out-of-bed sedestation Daily

Ortostatism Twice a day

Squat training Daily 
2 sets of 10 repetitions

Balance training in the orthostatic position Daily

Gait training Daily
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The weaning from the mechanical ventilation was conducted 
according to the protocol of the institution, beginning with 30 
minutes of spontaneous breathing under T peace, followed by 
120 minutes in PSV, with the period of spontaneous breathing, 
which increased twice daily until reaching 24 consecutive 
hours without PSV. However, during the following week, 
the condition of the patient did not improve even when 
using the T piece (periods shorter than 1 hour). Therefore, 
the clinician team decided to interrupt T piece weaning for 
a week to implement a strategy that revealed an association 
between an intense cardiopulmonary rehabilitation effort 

under positive pressure mechanical ventilation with a positive 
pressure respiratory muscle strength protocol (consisting of 
periods of PSV 6 cm H2O; once the patient achieved >30 bpm, 
the PSV was increased to values in which the respiratory rate 
returned to values below 30 bpm). The Table 1 summarizes 
the protocol for the prescription of aerobic and anaerobic 
exercises that increased peripheral muscle strength, including 
ambulation, which was conducted during positive pressure 
ventilation using the modified Borg scale for intensity (Borg 2 
to 3) monitoring (Figure 1A and B).

Figure 1. Steps of cardiopulmonary rehabilitation. (A) The patient performing aerobic training with the assistance 
of two physiotherapists and receiving support with invasive mechanical ventilation through tracheostomy in the 
intensive care unit. (B) The training at an advanced stage was performed only with oxygen therapy via tracheostomy, 
in the intensive care unit. (C) The artificial airway has already been removed and the patient can move with little or 
no aid, without support of oxygen therapy, even in the intensive care unit. (D-E) The patient is already functionally 
independent in the hospital ward. (F) The patient at his residence.
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The weaning phase using the T piece was initiated again after 
one week, and concluded after two weeks, with consequent 
tracheostomy decannulation (Figure 1C) and discharge from 
ICU (Figure 1D and E). After two weeks in the hospital ward, 
similar episodes of intense headaches (cranial computed 
tomography excluded hemorrhage), precordialgia, and 
dyspnea due to bronchospasm and congestion lead the 
patient to be admitted three times to the ICU. In the first two 
times, conservative treatment with bronchodilators, diuretics, 
and non-invasive ventilation were sufficient to achieve clinical 
stabilization. During the third, these measures were not 
enough, culminating the necessity for invasive mechanical 
ventilation with another tracheostomization for 16 weeks 
after hospital admission. The weaning from the mechanical 
ventilation was as difficult as the first ICU admission, leading 
to the adoption of the same strategy of cardiopulmonary 
rehabilitation associated with positive pressure muscle 
training, as previously described. After four weeks, the weaning 
was completed, and the patient was, again, discharged from 
the ICU. Ten days later, the patient was decannulated and 
discharged from hospital (Figure 1F).

Discussion

Mitral valve surgery (repair or replacement) is the most 
commonly indicated procedure for severe mitral insufficiency 
treatment associated with symptoms of ventricular 
dysfunction. A successful repair leads to direct symptoms 
and life-expectancy improvement for those patients. 
However, in patients with symptomatic mitral insufficiency 
and severe comorbidities, the elevated morbidity and 
mortality risk prohibits the surgery, leaving those patients 
with percutaneous mitral valve repair that requires clinical 
conservative treatment (5).

The presented report aimed to discuss strategies and 
challenges of weaning patients from mechanical ventilation 
and the rehabilitation of patients with severe COPD, where the 
inoperable mitral valve insufficiency, with all hemodynamic 
implications, and clinical conservative treatments have 
already been determined.

Mechanical ventilation exerts a negative hemodynamic 
effect in patients with preserved ventricular function because 
of the venous return reduction (preload) observed during 
inspiration, when an increase in transthoracic pressure occurs 
(6). However, in patients with ventricular dysfunction and 
cardiogenic pulmonary congestion, the positive pressure 
is beneficial because of the reduction of the left ventricular 
transmural pressure gradient (afterload) associated with 
preload reduction, improving ventricular performance (6).

The transition for spontaneous ventilation without positive 
pressure in heart disease patients may lead to weaning-
induced pulmonary edema, with exacerbation of pulmonary 
congestion already present in those patients (7), increasing 
the length of the hospital stay and worsening the prognosis 
(8). Therefore, it is fundamental to examine these strategies to 

minimize the effects of WIPE.

In our patient, severe dysfunction of the anterior mitral 
valve leaflet, considered to be surgically inoperable by the 
physician team, was associated with comorbidities that would 
allow him to receive a palliative care program. However, the 
weaning and rehabilitation challenges in this patient with 
severe COPD, even with WIPE occurrence, were overcome.

The strategy used was to rehabilitate respiratory muscle force 
during positive pressure ventilation, to minimize excessive 
increases in work of breath that generally occurs during 
spontaneous ventilation without positive pressure. This could 
further reduce intrathoracic pressure, leading to worsened 
left ventricular dysfunction and WIPE. Concomitantly, a 
cardiopulmonary rehabilitation program was conducted, 
allowing for improvement of peripheral muscle strength and 
functionality to reduce energetic demand (9).

It is well described that peripheral muscle training contributes 
to dyspnea perception and an improvement of exercise 
tolerance in both COPD (9) and heart failure patients (10), 
which could be an adjuvant for patients who experience 
weaning difficulties. However, despite the current bedside 
practice, there is no description in the literature regarding the 
use of PSV with low pressure for respiratory muscle training 
and an associated peripheral exercise program during positive 
pressure ventilation. 

The present study reported ventilation weaning and a 
cardiopulmonary rehabilitation strategy that permitted the 
discontinuation of mechanical ventilation in a patient who, 
owing to the presence of severe mitral insufficiency, would 
not tolerate spontaneous physiological ventilation, who was, 
therefore, discharged for a more dignified end-of-life program.

Conclusion

The respiratory muscle training strategy using low values of 
PSV associated with exercise practice in cardiopulmonary 
rehabilitation during positive pressure ventilation may be 
effective to help wean patient with cardiogenic pulmonary 
congestion or WIPE from mechanical ventilation.
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