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Clinicopathological Conference

An elderly patient with recurrent heart failure after coronary

artery bypass grafting surgery
(the 37th case)
First Department of Geriatric Cardiology, Chinese PLA General Hospital, Beijing 100853, China

Case presentation

A male patient, 73 years old, was admitted to
Chinese PLA general Hospital on June 15, 2009,
complaining of paroxysmal chest distress for 22
years, which was getting worse with recurrent
shortness of breath in recent 1 month.

The patient had a 22-year history of intermit-
tent chest distress, and the electrocardiogram
(ECG) showed abnormal ST-T, so he had diagno-
sis of coronary artery disease (CAD). Though he
got regular treatment for CAD, he still suffered
from acute inferior and posterior myocardial infarc-
tion in 1991. Since then, his exercise tolerance de-
creased with progressively worsening dyspnea on
exertion, Angiography in 2001 showed that: he
had a severe stenosis (about 90%) in proximal left
anterior descending, a 90% stenosis in proximal
left circumflex, and complete occlusion in right
coronary artery. So he received coronary artery by-
pass grafting (CABG) in 2002. At the beginning of
2009, he felt slight palpitation and dyspnea during
hard work, fast walk, or climbing stairs. His legs
were swollen in the evening. ECG displayed frequent
ventricular premature beats (Fig 1). After taking §-
blocker or amiodarone, the patient presented degree
[ artial ventricular block(Fig 2). The echocardio-
graphy showed enlarged left ventricle and atrium,
inferior wall ventricular aneurysm, and left ventri-
cal ejection fraction (LVEF) of 45%. Since May
2009, his shortness of breath aggravated at night,

forcing him to “sit upright”. He was unable to
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complete activities that he could do easily one
month ago. He was hospitalized with the diagnosis
of cardiac dysfunction. He complained of cough
with white sputum, but without blood. There was
a 30-year history of hypertension. His blood pres-
sure was controlled at normal range currently by
medications. He also had a 15-year history of
gout, which was stable, but without history of dia-
betes, hyperlipemia, and drug allergy.

Fig1 ECG on admission

Fig2 ECG after f-blocker or amiodarone medical treatment
degree I atrial ventricular block after 8-blocker

or amiodarone medical treatment
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Family history The patient was born in Xian
in 1936. He had been to the south of China but did
not contact contaminated water. He gave up smok-
ing for 7 years. He got married in 1959. His wife
was healthy, They had a son who was also healthy.
Both his father and mother had history of hyper-
tension.

Physical examination Body temperature was
36.3°C, pulse rate 87 beats/min, respiratory rate
24/min, blood pressure 130/70mmHg. He was
mentally normal and cooperative in the examina-
tion. There was no eruption, no jaundice, no pur-
pura on the skin, and the lymph nodes were not
palpable. The head, eyes, nose, ears, mouth were
normal while the lips were cyanotic. The neck was
soft, and there was mild venous engorgement.
Thyroid glands were not palpable. There was no
thrill or brunt. The trachea was in midline. The
chest and respiratory movements were symmetri-
cal. There was no abnormal dullness but some
moist rales were heard in the base areas of the both
lungs. The points of maximal impulse were not
visible but palpable in the 6th costal interspace,
and there was no thrill. The cardiac dullness was
enlarged to the left side. The distance from mid-
sternal line to midclavicular line was 10cm, The
heart rate was 87 beats/min, with 5 to 8 premature
beats in one minute. There was a grade I soft blo-
wing like systolic murmur at the apex, and P2 was
louder than A2, but no pericardium friction sound
was heard. Abdominal wall was soft without ten-
derness, The liver was palpable 2cm below the
costal margin with slight tenderness. The spleen
was not palpable and there was no shifting dullness,
There was mild edema on both lower extremities.

Accessory examination The complete blood
count and levels of electrolytes and glucose, as
well as the results of tests of coagulation, renal
function, liver function and myocardial enzymes
were all within the normal ranges. But brain natri-
uretic peptide(BNP) level was as high as 1488ng/L.
Chest X-ray showed an enlarged heart with pulmo-

nary congestion(Fig 3).

Fig 3 Chest X-ray examination

ECG showed sinus rhythm, fragmented QRS
complexes (0. 13s), old inferior and posterior myo-
cardial infarction, and frequent ventricular prema-
ture beats(Fig 1).

Degree [l atrial ventricular block after B-bloc-
ker or amiodarone medical treatment.

Echocardiogram showed LVEF of 37%-44%, old
inferior and posterior myocardial infarction, enlarged
left ventricle and atrium, mild pulmonary artery
hypertension, and mild aortic valves regurgitation
(Fig 4). Contraction coordinated between left and
right ventricle, but left intraventricular contraction

was dyssynchronized.

Fig 4 [Echocardiography examination
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Holter revealed 18 600 multiple ventricular
premature beats (VPB) of total 91 133 heart beats
within 24h. Sinus rythm and degree I A-V block
were also shown. The minimal heart rate was 32
beats/min, and the maximal was 95beats/min,
Coronary CT angiography showed that the bridge
vessels were sclerotic but not obstructed, and the

coronary artery was diffuse sclerotic(Fig 5).

Fig5 Computed tomography angiography of coronary artery
The bridge vessels were sclerotic but not obstructed

Admission diagnosis (1) Coronary heart dis-
ease. Old myocardial infarction with degree [V
heart failure, post CABG. (2) Arrythmia. Multi-
ventricular premature beats. (3) Degree I A-V
block, (4) Hypertension grade 3 with very high

risk. (5) Gout.
Discussion

Dr. CHEN Weiren: This is an old male pa-
tient with coronary artery disease, old myocardial
infarction, post CABG, NYHA Class [V heart fail-
ure and frequent ventricular premature beats
(VPB). The diagnosis was definitely clear. After
admission, he was treated with diuretic, digoxin,
B-block, ACEI, vasodilators and amiodarone, etc.

The symptoms of dyspnea and edema in his lower

extremities were improved by regular and standard
medical treatment, but his heart function didn’t
turn better. He suffered repeated acute heart fail-
ure, and the LVEF was still around 35% with fre-
quent VPB. Because his bridge vessels were still
open, I don't think he should accept revasculariza-
tion therapy. As the patients lowest HR was only 32
bpm after taking amiodarone and B-block for VPB
treatment, meanwhile bradycardia with degree 1I
A-V block appeared on his ECG, which obviously
limited us to increase the dosage of medications to
eliminate VPB, therefore medications got restricted. I
think his prognosis is poor.

Dr. CAO Jian: The diagnosis is definite, in-
cluding coronary artery disease, old myocardial in-
farction, post CABG, ischemic cardiomyopathy,
degree | A-V block, left ventricular aneurysm,
NYHA class [V heart failure and frequent VPB, His
ECG showed the QRS complex was 0. 139s, with
transient degree [l A-V block. There was no obvi-
ous aggravation of ischemic change on his ECG
during attack of acute heart failure. So we didn't
consider of re-PCI for him.

As we could not use the medications in expec-
ted doses for his bradycardia and A-V block, I
think he had strong indication for cardiac resyn-
chronization therapy (CRT), and CRT -defibrilla-
tor (CRT-D) was better for him., CRT-D is recom-
mended to reduce morbidity and mortality in pa-
tients in NYHA -V class who are symptomatic
despite optimal medical therapy, and have a re-
duced LVEF (35%)
(120ms). CRT-D implantation could prevent sud-

and QRS prolongation

den cardiac death. and is commonly preferred in
clinical practice in patients satisfying CRT criteria,

Dr. ZHANG Li, 1 agreed with above analy-
sis. We had no difficulties in diagnosis, but the
key problem was that, he repeatedly suffered from
acute heart failure despite optimal medical therapy,
which may be due to the excessive preload of the
heart. There was no more obvious evidence of car-
diac ischemia than before during the episode of
acute heart failure. So I don’t think he needs re-
PCI. UCG showed enlarged left atrium and ventri-
cle, LVEDV > 200ml, LVESV >120ml, LVEF
only 37%. Wide QRS, obstinate VPB and elevated
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BNP were all highly predictive of poor prognosis,
high risk of sudden death, and low long-term sur-
vival rate. Though contraction coordinated be-
tween left and right ventricles, left intraventricular
contraction was dyssynchronized. I also think CRT
is suitable for him. CRT is used in order to syn-
chronize interventricular and intraventricular con-
traction in patients with heart failure in whom
there is evidence of electrical dyssynchrony (QRS
width == 120ms).

BNP levels are powerful markers of increased
. cardiovascular risk. CRT reduces NT-proBNP sub-
stantially, and reduction in NT-proBNP is associ-
ated with a better outcome. Patients with marked
elevation of NT-proBNP receive a relative smaller
benefit from CRT, but, due to their higher risk,
the absolute benefit is similar,

The first clinical trial investigating the value
of CRT in the management of patients with NYHA
class[l and [V heart failure, a reduced LVEF, and a
wide QRS demonstrated that CRT improves functional
class, exercise duration, and quality of life. Results
from a blind study that enrolled 1 000 NYHA class[l[/
IVheart failure patients with a wide QRS show that
CRT dramatically improves patients * perceived
quality of life and the clinicians’ assessment of
functional status. All studies indicate that CRT
improves peak value of O;, and should be regarded
as an objective measurement of exercise and func-
tional capacity.

A meta-analysis of CRT showed that CRT
could reduce all-cause mortality in heart failure pa-
tients, Cardiac resynchronization composite re-
sponse was effective in about 70% heart failure pa-
tients, and in about 30% patients, it was uneffec-
tive or even worsened heart function. We should
let the patient know the risks of CRT and its effi-
ciency rates.

Dr. YANG Tingshu: This is a 73 years old
man, who has an enlarged heart, progressively
worsened heart function with repeated acute at-
tack, which strongly predicted that he had very
high risk for sudden death. 1 agree with all of your
opinions. He should have CRT-D implantation as
soon as possible. 1just want to mention something
about CRT. The main purpose is to illustrate how

the leads are placed to achieve cardiac resynchroni-
zation.

1. Achievement of cardiac resynchronization -
biventricular pacing

CRT pacemaker has 3 leads: right atrium
lead, right ventricle lead and coronary vein of left
ventricle (LV) or epicardial lead. Biventricular
pacing restores synchrony between left and right
ventricles.

Standard pacing leads are placed in the right
atrium and right ventricle. The LV lead is placed
via the coronary sinus in a cardiac vein, preferably
a lateral or postero-lateral vein in the mid-part of
the LV. New LV leads can be used in varying
patients, A key difference is the placement of a LV
lead via the coronary sinus opening. Coronary venous
anatomy varies significantly between patients. In a
small percentage of cases, it may not be possible to
place the L.V lead transvenously. Some centers are
opting for an epicardial approach if the transvenous
approach is unsuccessful.

2. Benefits of CRT on cardiac function

CRT improves systolic function by relieving
systolic asynchrony, increases diastolic filling, enables
LV reverse remodeling by reducing LV end systolic and
diastolic volumes, reduces mitral regurgitation

3. Role of echocardiography in CRT

Echocardiography plays important roles in
CRT, such as assessment of cardiac function be-
fore and after CRT, investigation of the mecha-
nism of benefit by CRT——cardiac synchronicity,
prediction of therapy responses, patient selection,
Before CRT, echocardiography can select respond-
ers and predict optimal lead placement; during
CRT, it can determine optimal lead placement;
after CRT, it can optimize A-V delay and V-V delay,
and evaluate short/long-term effect.

In a word, the CRT-D was beneficial for im-
proving life quality, exercise tolerence, functional
capacity, and LV structure remodeling. Besides,
CRT can reduce all-cause mortality and incidence
of sudden death, So we strongly recommend CRT-
D implantation for this patient, though 30% of
patients may get no benefit or worse,

(Translator; ZHANG Li)
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