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Clinicopathological Conference

Double whammy: an male elderly patient with twice cardiac

pulmonary resuscitation after acute myocardial infarction
(the 33rd case)
Institute of Geriatric Cardiology, Chinese PLA General Hospital

Case report

An 84-year-old male patient was admitted to
the Chinese PLA General hospital because of wors-
ening chest tightness and shortness of breath for
six hours on July 20, 2008. Since 2 weeks before
admission the patient had had recurrent chest dis-
tress which could not be alleviated with adminis-
tration of the Chinese herbal medicine “Shuxiao Ji-
uxin Wan”., At 1:00 in the morning of admission,
the patient suddenly awakened from shortness of
breath which was not eased by sitting up. The pa-
tient was sent to the Emergency Department of our
hospital. An electrocardiogram (ECG) showed rS
waves in leads [[, [, AVF, and qrS waves in
leads V, through V, with dynamic changes. The
diagnosis of acute anterior myocardial infarction
was considered. The patient was admitted to the
Institute of Geriatric Cardiology for further treat-
ment,

The patient had long history of hypertension
and chronic renal failure and had received hemodi-
alysis for more than 10 years. On physical exami-
nation; the temperature was 36. 7°C, the pulse 87
beats/min, respiratory breaths 16 times/min,
blood pressure 143/75mmHg. He had anemia with
'no jaundice, superficial lymph nodes enlargement
or jugular venous distension. Both lungs were clear
with normal chest appearance, symmetrical bilater-
al respiratory movements, Heart rate was 87 beats
per minute and regular with low heart sound on

auscultation. No pathological cardiac murmur was
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detected. The abdomen was soft, without tender-
ness or rebound tenderness. Neither the liver nor
the spleen was palpable below the costal margin.
No peripheral edema existed and the pulse of bilat-
eral dorsal pedal arteries was poor.

The patient was given antiplatelet, vasodila-
tors, antihypertensive and lipid-lowering agents
and remained relatively stable for 3 wks. On Au-
gust 25, however, the cardiac monitor showed
sudden cardiac arrest and the patient was found
pulseless and unresponsive. Chest compression,
treachea intubation with continuous ventilator-as-
sistance and medications to improve circulation
(sodium bicarbonate, epinephrine, norepineph-
rine, dopamine, etc.) were administered immedi-
ately. Fifteen minutes later, sinus bradycardia
rhythm returned and temporary pacemaker was im-
planted at bedside. After 8 hours, the patient be-
came alert and oriented. The patient developed
pulmonary infection and repeated acute heart fail-
ure after this episode. With regular hemodialysis
and administration of inotropics and antibiotics, he
remained hemodynamically stable. Two weeks lat-
er, the temporary pacemaker was withdrawned and
the patient had a sinus rhythm of 60-90 beats/min.
In October, the patient developed dry gangrene in
the left foot and the right foot was in low tempera-
ture because of circulatory disturbance. The gan-
grene worsened despite intravenous administration

of alprostadil. The cardiac function remained sta-
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On December 9, the patient had a cardiac ar-
rest attack again, The cardiac monitor showed [I
degree atrioventricular block with pulseless. After
emergent CPR the temporary pacemaker was im-
planted and the patient was conscious during the
treatment. For 3 months after the attack, the pa-
tient experienced recurrent ventricular tachycardia
and fibrillation which lasted no more than 3 mi-
nutes and recovered after cardiac compression.
Sputum culture showed multiple bacterial, fungal
and non-mycobacterium tuberculosis infection.
The temporary and white blood cell account were
normal after use of antibiotics. The patient is still
on continuous ventilator-assistance and pacing (66
beats/min). Regular hemodialysis and gastrointes-
tinal nutrition were given. Now he remained stable

and the vital signs were normal.

Discussion

Dr. GAO Lei; The patient recovered after
twice cardio-pulmonary resuscitation, so we should
consider and summarize the successful experience.
First, we estimated the risk of cardiac arrest and
had prepared in advance. According to the dynamic
evolution of the ECG and elevated cardiac enzyme,
the diagnosis of acute anterior myocardial infarc-
tion was considered. In the risk evaluation for pa-
tients with AMI, the higher of the ST-segment el-
evation and the more of the involved leads, the
greater of the risk, The following are risk factors
for cardiac arrest: advanced age (>70 years); his-
tory of previous myocardial infarction, atrial fibril-
lation, acute anterior myocardial infarction, pul-
monary infection, hypotension and diabetes melli-
tus. For this patient, the ECG showed qrS of the
leads of I , 11 » AVF and dynamic changes of leads
V.-V, after hospitalization, He had high risk of
sudden death for multiple risk factors and should
be paid more attention. Secondly, time is the most
important for successful CPR. The cardiac com-
pression was immediately performed (within 15
seconds after cardiac arrest) for this patient. Ap-

propriate use of the emergent medicines, such as

dopamine, epinephrine, atropine et al. was also
very important. Finally we should know the indi-
cations of temporary pacemaker implantation. For
most patients with cardiac arrest, temporary pace-
maker was not necessary to maintain the heart rate
which often recover after successful CPR and epi-
nephrine administration. But this patient had car-
diac conduction dysfunction, I degree atrioventric-
ular block and presented [[[ degree atrioventricular
block after the second successful cardiac resuscita-
tion. So implantation of temporary cardiac pace-
maker was very important to maintain the heart
rate for this patient.

Dr. XUE Qiao;: After hospitalization, the pa-
tient experienced twice successful emergent CPR.
Heart failure after myocardial infarction is a high
risk factor for sudden death. Other related factors
include cardiac hypertrophy, myocardial ischemia,
genetic factors, and disturbance of homeostasis, et
al. In addition, there are several laboratory indica-
tors which can be used to predict sudden cardiac
death, such as T-wave alternans on the ECG, long
QT interval, high level of plasma B-type natriuret-
ic peptide or its precursors. More recently, the re-
lationship of renal dysfunction and sudden cardiac
death attracted more attention. On 2004, Erneato
Paoletti et al. first observed that the patients ac-
cepted dialysis treatment had high risk of sudden
cardiac death (17%), and associated risk factors
include old age, myocardial ischemia and cardiac
hypertrophy. On 2005, Hiroki Ito et al. suggested
that renal dysfunction is an independent risk factor
of sudden cardiac death, after adjusting for age,
cardiac function, or coronary artery disease, but
the mechanism is still unclear. Recently, some re-
searchers classify chronic kidney dysfunction into
“CHD equivalent”, like diabetes. This patient had
high risk of sudden cardiac death for his long histo-
ry of hypertension and renal failure. As mentioned
by Dr. Gao, time is the key point of successful re-
suscitation for sudden cardiac death. Studies have
shown that the time from sudden cardiac arrest to
the beginning of effective treatment had a negative

correlation with survival rate; 74% survival rate
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within 3 minutes, 49% survival rate after 3 mi-
nutes. Appropriate strategies should be followed
to maintain effective respiratory and circulation,
including the airway opening and effective ventila-
tion and vasoactive drugs, et al. Therefore, doc-
tors in CCU should master the technology of emer-
gency tracheal intubation and ventilator applica-
tions. Finally appropriate administration of epi-
nephrine and norepinephrine is particularly impor-
tant, Studies showed that norepinephrine was
more effective than epinephrine on spontaneous cir-
culation restore, Norepinephrine is an a receptor
stimulants without the adverse effect of vasodila-
tion of B2 adrenergic receptor stimulants, After
spontaneous circulation restore, cerebral protec-
tion is also important for conscious awareness, in-
cluding ice package to reduce head temperature and
administration of naloxone and citicoline to im-
prove cerebral metabolism.

Dr. ZHAO Yusheng : Cardiac arrest can cause
a series of pathophysiological changes, which have
The blood cate-

cholamine level in the patients with cardiac arrest

effect on the survival rate.

may increase more than 50 times. However, such a
high level of catecholamines could not maintain
blood pressure, which may be inhibited by some
endogenous metabolites products. The mean arte-

rial pressure and diastolic blood pressure increase
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after administration of exogenous epinephrine
(0.01—0. 1 mg/kg), which provide the theoretical
basis for the use of exogenous epinephrine in cardi-
ac resuscitation. Furthermore, the sensitivity and
expression of a-adrenergic receptors decrease in pa-
tients with severe hypoxia and acidosis. Blood vas-
opressin, angiotensin [ and atrial natriuretic factor
increase after CPR, which could enhance peripher-
al vascular resistance and spontaneous circulation
restoration. But endogenous vasopressin and an-
giotensin ]| are not sufficient for spontaneous cir-
culation restoration and exogenous vasoconstrictor
peptides may be beneficial for these patients. After
cardiac arrest adenosine levels in blood also in-
creased, which could enhance myocardial oxygen
supply, reduce myocardial oxygen consumption,
cause coronary artery dilation and inhibit automatic
depolarization of cardiomyocytes., In addition, a-
denosine can inhibit the effects of catecholamine on
cardiomyocytes. Reperfusion injury after cardiac
arrest could inhibit recovery of organ functions,
Although the cardiomyocytes may not die immedi-
ately, the harmful substances such as calcium ion,
oxygen free radicals and iron ions may accelerate
the death of cardiomyocytes. Therefore, early use

of antioxidant agents can also be considered.

(Translator: LI Jian,GAO Lei)
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