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Background Third-degree atrioventricular (AV) block can result in sudden cardiac death if no reliable escape rhythm is present.
Here, we report a case of an 86-year-old female patient who developed a third-degree AV block leading to cardiac
arrest. Surprisingly, sinus rhythm returned after 4 min of asystole, and she showed complete neurological recovery.

...................................................................................................................................................................................................
Case summary Emergency services were contacted by the husband of an 86-year-old woman after she was found unconscious.

Ambulance personnel diagnosed a third-degree AV block without an escape rhythm and transcutaneous pacing
was started. At arrival on the emergency ward, pacing was inadequate, resulting in absence of circulation for �10
min. After consultation with the family, the patient turned out to have signed a ‘do not resuscitate’ order. Given
the impression that the considerable delay deemed favourable neurological recovery unlikely, it was decided to-
gether with the family to stop the resuscitation. Subsequently, she had an intermittent junctional escape rhythm
but eventually developed a documented asystole of more than 4 min. Against all expectations, she regained sinus
rhythm and fully recovered. Eventually, a pacemaker was implanted and she was discharged home without neuro-
logical sequalae of the cardiac arrest.

...................................................................................................................................................................................................
Discussion Autoresuscitation, also known as the Lazarus syndrome, is the spontaneous return of circulation after cardiac ar-

rest and is incidentally seen after failed cardiopulmonary resuscitation (CPR). Autoresuscitation in the absence of
CPR is highly unusual, but could, in this case, be due to the total AV block as the cause of the cardiac arrest.
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Learning points
• Autoresuscitation, also known as the Lazarus syndrome, is a rare medical phenomenon of spontaneous return of circulation after cardiac

arrest.
• In the case of atrioventricular block resulting in asystole and cardiac arrest, electrical activity can reappear, even after a long period of

asystole.
• In those cases, one should be cautious of diagnosing death prematurely.
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Introduction

Third-degree atrioventricular (AV) block, also known as complete
heart block, is the most severe conduction disease of the heart and
can lead to sudden cardiac death if no reliable escape rhythm is pre-
sent. Here, we describe a case of complete heart block without es-
cape rhythm, resulting in prolonged cardiac arrest. Against all odds,
the patient made a full neurological recovery.

Timeline

Case presentation

An 86-year-old woman was brought to the emergency department
after she was found unresponsive by her husband. She was known
with insulin-dependent type II diabetes mellitus and an anaplastic
oligodendroglioma with epileptic seizures, diagnosed 1 year ago, for
which she was started on levetiracetam and recently received
radiotherapy.

The first cardiac rhythm recorded by the ambulance personnel
was third-degree AV block in absence of an escape rhythm.
Transcutaneous pacing with an external defibrillator was started,
which resulted in return of circulation with a systolic blood pressure
of around 90 mmHg.

Upon arrival in the hospital, however, she was accidently discon-
nected from the external pacemaker, which went unnoticed until she
was connected to the electrocardiogram (ECG) monitor. At that
moment, the patient had complete heart block with no escape
rhythm, an agonal breathing, and was peripherally cold. A second at-
tempt of transcutaneous pacing was made, which at first had non-
capture, but after increasing the output of the pacemaker, circulation
was restored. A point-of-care arterial blood gas revealed a pH of
7.22, a pCO2 of 40 mmHg, a pO2 of 136 mmHg, a bicarbonate of
16.2 mmol/L, and a base excess of -12 mmol/L. The lactate level was
11.7 mmol/L.

It then became known from the medical record that the patient
had previously signed a ‘do not resuscitate’ (DNR) order. However,
her wishes concerning intubation and mechanical ventilation were
not further specified. Yet, due to the high amperage of the transcuta-
neous pacing, she was in acute distress, demanding sedation and in-
tubation if transcutaneous pacing was to be continued.

The dilemma regarding intubation and mechanical ventilation was
discussed with the family. Her husband made clear that she would
not have wanted to be kept alive by mechanical support if there was
no chance for a meaningful recovery. Due to the combination of a
malignant brain tumour and prolonged cerebral hypoxia caused by
substantial delay in adequate pacing (out-of-hospital before ambu-
lance arrival �10 min, in-hospital �5 min), we considered the chan-
ces of neurological recovery highly unlikely. Therefore, in agreement
with the family, it was decided to stop the transcutaneous pacing,
after which an agonal heart rhythm of <20 b.p.m. was seen. The fam-
ily was then given some time alone with the patient during her (pre-
sumed) final moments.

However, when the patient was reassessed 20 min later, she was
breathing spontaneously, had a faint pulse and had regained a junc-
tional escape rhythm of 50 b.p.m. Considering the poor prognosis,
we decided together with the family, to admit her to the ward for pal-
liative sedation to limit physical distress.

In the next hour, intermittent sinus bradycardia and total AV block
with a nodal escape rhythm were seen. However, 1 h later, heart rate
slowed down, resulting in complete heart block and asystole, which
lasted for �4 min (Figure 1). Again, an escape rhythm of around 40
b.p.m. reappeared.

Another 2 h later, the family informed the medical staff that the pa-
tient had regained consciousness, despite continuous sedation with
infusion of midazolam of 1.5 mg/h. When we reassessed her, she
opened her eyes spontaneously and could obey simple commands.
She had a heart rate of 40 b.p.m., a blood pressure of 130/60 mmHg,
a temperature of 36.7�C, and an oxygen saturation of 95% at room
air. The ECG showed a third-degree AV block with a ventricular es-
cape rhythm of 40/min with a left bundle branch block morphology
(Figure 2). The midazolam infusion was stopped. One hour later, the
patient was fully awake and had a maximal score on the Glasgow
coma scale. In the following hours and days, no neurological sequalae
of the prolonged cardiac arrest were seen. Furthermore, AV conduc-
tion recovered completely (Figure 3). Two days after the event, a per-
manent dual-chamber pacemaker was implanted and the patient was
discharged home.

Discussion

We report a case of full neurological recovery after autoresuscitation
from complete heart block without escape rhythm, resulting in a
documented asystole of at least 4 min. Autoresuscitation or the
spontaneous return of circulation after cardiac arrest is referred to as
the ‘Lazarus phenomenon’, named after the biblical figure Lazarus of
Bethany, who was resurrected by Jesus Christ 4 days after his death.1

While autoresuscitation is rare medical phenomenon, increasingly
more cases have been reported in recent years.2 In most cases,
autoresuscitation is seen after failed cardiopulmonary resuscitation
(CPR). The current literature on this phenomenon is primarily

22:30 Complete heart block, start of transcutaneous pacing

by ambulance personnel

23:20 Presentation at emergency department, significant

delay until adequate pacing

23:40 Because of poor prognosis, decided to stop pacing

0:00–2:00 Intermittent agonal heart rhythm, <20/min and com-

plete atrioventricular (AV) block with junctional es-

cape rhythm of 40/min, start of palliative sedation

2:07–2:11 Total AV block without escape rhythm resulting in

asystole of 4 min

04:00 Regained consciousness, midazolam infusion stopped

06:30 Fully awake, maximal Glasgow coma scale, no neuro-

logical sequalae of cardiac arrest

Day 2 Dual-chamber pacemaker implantation

Day 3 Discharged home
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Figure 1 Three snapshots from the telemetry between 2:07 and 2:10. (Above) At 2:07:13 sinus rhythm with 2:1 block evolves into a third-degree
atrioventricular block without escape rhythm and subsequently asystole. (Middle) Between 2:07 and 2:10 complete asystole is seen. (Below) At
2:10:44, a premature ventricular complex occurs, after which a ventricular escape rhythm returns.

Figure 2 Complete atrioventricular block with a ventricular escape rhythm of�40 b.p.m. with a leftward axis and left bundle branch block morph-
ology and terminal negative T waves in V1–3.
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anecdotal with only two observational studies published so far. Sheth
et al.3 studied if the 2-min observation period after asystole is suffi-
cient to declare death in patients that underwent organ donation. Of
73 patients included, no cases of autoresuscitation were seen after
2 min of asystole. In another study of 41 intensive care unit patients
for whom was decided to withdraw life-sustaining therapy, Dhanani
et al.4 found that circulation does not resume after 89 s of its absence.
Therefore, in the presented case, the recovery of cardiac activity after
4 min of asystole in the absence of CPR is highly exceptional.

While the underlying mechanism remains unknown, some theories
exist, which all involve the delayed effects of interventions during
CPR. Rapid mechanical ventilation can result in hyperinflation of the
lungs and positive end-expiratory pressure, causing a reduction in
venous return and reduced cardiac output.5 Furthermore, because of
the impaired venous return, drugs (e.g. adrenaline) administered dur-
ing CPR are poorly delivered centrally. After cessation of CPR, ven-
ous return is improved, causing a delayed effect of the adrenaline.6

However, in our case, because of the DNR, no chemical resuscitation
with adrenaline was performed. Nonetheless, the specific cause of
cardiac arrest in this case, i.e. third-degree AV block, can be intermit-
tent, probably due to alterations in vagal tone in combination with
underlying degenerative conduction disease. This may the cause of
the recurrence of an escape rhythm after the prolonged asystole.

In general, prognosis after autoresuscitation is poor. A systematic
review of Ballesteros-Pe~na et al.7 found that 64% of all patients died
prior to discharge. Even if the patient survives, the risk of neurological
impairment is considerable. Therefore, the perfect neurological re-
covery in our case is puzzling. Ischaemic preconditioning of the brain
due to intermittent cerebral perfusion is an interesting hypothesis.
Similar to preconditioning of the heart, exposing the brain to short
periods of ischaemia–reperfusion can protect against the debilitating
effects of prolonged ischaemia.8 Thus, the intermittent recurrence of

cardiac output may have saved her from substantial brain damage
due to the 4-min asystole.

As Lazarus was resurrected 4 days after his death, we presented a
patient who recovered completely after 4 minutes of asystole.
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Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Figure 3 Sinus rhythm,�100/min, leftward axis, first-degree atrioventricular block, and left bundle branch block.
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Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.

Consent: The author/s confirm that written consent for submission
and publication of this case report including image(s) and associated
text has been obtained from the patient in line with COPE guidance.

Conflict of interest: none declared.
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