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Guideline –      RE-INTUBATION   
 
 
 
 
Introduction : 
 
The need to reintubate a patient may be one of the most dangerous maneuvers you will perform in ITU. 
 This cannot be emphasized this strongly enough. 
 
 
 
 
 
 
Why is this so dangerous? 
 
• Large Shunt 
 
The type of patient most likely to develop a leak is one requiring high ventilatory pressures (i.e., they have stiff lungs). These are the very type of 
patient who have a large shunt. Therefore pre-oxygenation will achieve very little (see diagram). 

Elaborated!by!Dr!J!Vogel!
13!September!2010!
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• Patient de-saturates rapidly. 
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• Stiff lungs making mask ventilation difficult/impossible 
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The normal opening pressure of the upper oesophageal sphincter is of the order of 25 cm H20. A normally compliant lung will inflate at < 20 cm 
H20. A stiff “sick” lung will need in excess of 25 cm H20 (assuming you have a perfectly patent airway). Therefore the line of least resistance is 
straight into the stomach and not the lung. 
 
 
•The patients larynx will be swollen. 
 
The high ventilatory pressures will cause high central venous pressures which will reduce venous and lymph drainage causing the larynx to swell. 
It will be splinted open by the ETT until you pull it! 
 
• A normal dose of muscle relaxant will not paralyse  the larynx. 
 
Distribution of positively charged ammonium ions (i.e., muscle relaxants) limits molecules to the extracellular fluid, all have a small volume of 
distribution ~0.2 l/kg. However, septic patients may easily double their volume of extra cellular fluid (one of the markers of a sick patient is the 
amount of wet weight they put on).  
 
Therefore, if you are going to paralyse the patient to aid in re-intubation, always use a nerve stimulator! 
 
This may make intubation even over a bougie difficult (the non paralysed larynx will “grip” the bougie in spasm). This will result in trauma to the 
larynx and even more swelling/spasm. 
 
Bottom Line : 
 
NEVER UNDERTAKE THIS LIGHTLY. 
 
ONLY CHANGE THE TUBE ONCE YOU HAVE TRIED EVERYTHING ELSE. 
 
ALWAYS HAVE LOTS OF BACK UP in both material and most importantly man-power (i.e., have a medical colleague and nurse along 
side). 
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The Limits of Succinylcholine for Critically Ill Patients
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BACKGROUND: Urgent tracheal intubations are common in intensive care units (ICU), and
succinylcholine is one of the first-line neuromuscular blocking drugs used in these situations.
Critically ill patients could be at high risk of hyperkalemia after receiving succinylcholine because
one or more etiologic factors of nicotinic receptor upregulation can be present, but there are few
data on its real risk. Our objectives in this study were to determine the factors associated with
arterial potassium increase (!K) and to assess the occurrence of acute hyperkalemia !6.5
mmol/L after succinylcholine injection for intubation in the ICU.
METHODS: In a prospective, observational study, all critically ill patients intubated with
succinylcholine in an ICU were screened. Only intubations with arterial blood gases and
potassium measurements before and after (Kafter) a succinylcholine injection were studied.
RESULTS: During 18 months, 131 critically ill patients were intubated after receiving succinyl-
choline with arterial potassium before and after intubation (Kafter) for a total of 153 intubations.
After multivariate analysis, the only factor associated with !K was the length of ICU stay before
intubation (" " 0.561, P # 0.001). The factors associated with Kafter !6.5 mmol/L (n " 11)
were the length of ICU stay (P # 0.001) and the presence of acute cerebral pathology (P " 0.047).
The threshold of 16 days was found highly predictive of acute hyperkalemia !6.5 with 37% (95%
confidence interval: 19%–58%) of Kafter !6.5 after the 16th day compared with only 1% (95%
confidence interval: 0%–4%) of Kafter !6.5 when succinylcholine was injected during the first 16 days.
CONCLUSIONS: This study shows that the risk of !K after succinylcholine injection is strongly
associated with the length of ICU stay. The risk of acute hyperkalemia !6.5 mmol/L is highly
significant after 16 days. (Anesth Analg 2012;115:873–9)

Succinylcholine is one of the first-line neuromuscular
blocking drugs used for urgent tracheal intubation of
critically ill patients in the intensive care unit

(ICU).1–3 The advantages of succinylcholine are well dem-
onstrated,1–7 but the major deleterious side effect is acute
hyperkalemia.8–10 The interaction between succinylcholine
and the muscle’s nicotinic receptors induces skeletal
muscle cell depolarization with an efflux of intracellular
potassium followed by neuromuscular blockage. The
muscular depolarization usually induces a mean 0.5 to 1
mmol/L increase of plasmatic potassium with a peak
increase at 3 to 4 minutes without clinical conse-
quences.9,11,12 Nevertheless, clinical reports of acute hyper-
kalemia have been described with cardiac arrhythmia and
sometimes death.10 Acute hyperkalemia after succinylcho-
line administration can be induced by rhabdomyolysis (in
case of congenital myopathy) or most often by an excessive

efflux of potassium due to upregulation of cholinergic recep-
tors.8–10 Known risk factors of receptor upregulation are
anatomical denervation, prolonged administration of neuro-
muscular blocking drugs, burn injury, and prolonged immo-
bilization. However, there are only experimental studies, burn
victim studies, or case reports.8–10 Although upregulation
occurs after denervation or immobilization, delay of the
occurrence of acute hyperkalemia is not clearly defined.13,14

Critically ill patients could be at high risk of hyperkale-
mia after succinylcholine injection because one or more
etiologic factors of nicotinic receptor upregulation can be
present. However, factors associated with hyperkalemia
after succinylcholine injection in the ICU have been poorly
investigated and its contraindications have been de-
bated.1–3 Beyond ICU case reports and burn victim stud-
ies,15,16 only 1 limited (n " 23) clinical observational study
has been published investigating the risk of hyperkalemia
after succinylcholine injection in the ICU.17 After univariate
analysis, the authors found a correlation between potas-
sium increase (!K) and the length of ICU stay.17

The objectives of this prospective, observational study
were to determine the etiologic factors associated with
arterial !K and to analyze the occurrence of hyperkalemia
!6.5 mmol/L after succinylcholine injection in the ICU.

METHODS
Patients and Study Design
This prospective, observational study of current care was
performed in the surgical ICU of Bicêtre University Hospi-
tal from September 2007 through February 2009. This
hospital is a trauma center and the surgical ICU (22 beds) is in
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In a prospective, observational study, 131 critically ill patients intubated 
with succinylcholine 
Potassium measurements made before and after (Kafter) 
succinylcholine

The only significant factor associated with ︎K rise was the length of ICU 
stay before intubation 

The threshold of 16 days was found highly predictive of acute 
hyperkalemia ︎

The factors associated with Kafter =/>︎6.5 mmol/L were:  
❖ the length of ICU stay 
❖ the presence of acute cerebral pathology. 
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Succinylcholine-induced Hyperkalemia in Acquired
Pathologic States

Etiologic Factors and Molecular Mechanisms
J. A. Jeevendra Martyn, M.D., F.R.C.A., F.C.C.M.,* Martina Richtsfeld, M.D.,†

Lethal hyperkalemic response to succinylcholine continues
to be reported, but the molecular mechanisms for the hyperka-
lemia have not been completely elucidated. In the normal in-
nervated mature muscle, the acetylcholine receptors (AChRs)
are located only in the junctional area. In certain pathologic
states, including upper or lower motor denervation, chemical
denervation by muscle relaxants, drugs, or toxins, immobiliza-
tion, infection, direct muscle trauma, muscle tumor, or muscle
inflammation, and/or burn injury, there is up-regulation (in-
crease) of AChRs spreading throughout the muscle membrane,
with the additional expression of two new isoforms of AChRs.
The depolarization of these AChRs that are spread throughout
the muscle membrane by succinylcholine and its metabolites
leads to potassium efflux from the muscle, leading to hyperka-
lemia. The nicotinic (neuronal) !7 acetylcholine receptors, re-
cently described to be expressed in muscle also, can be depo-
larized not only by acetylcholine and succinylcholine but also
by choline, persistently, and possibly play a critical role in the
hyperkalemic response to succinylcholine in patients with up-
regulated AChRs.

SUCCINYLCHOLINE continues to be the drug of choice
for producing paralysis, particularly when there is a need
for rapid onset and offset of effect. None of the currently
available nondepolarizing relaxants have the pharmacody-
namic profile of the depolarizing relaxant, succinylcho-
line.1,2 Therefore, succinylcholine continues to be used for
urgent tracheal intubation in the perioperative period, in
the emergency room, in the intensive care unit, and even
outside the hospital during emergency transportation of
patients.3–7 Because succinylcholine has a rapid onset of
effect even when administered intramuscularly, it is also
used to treat laryngospasm, especially when there is asso-

ciated desaturation, with no intravenous access. In some
instances, however, adverse hemodynamic consequences,
including death, have been reported with its use. One of
the most deleterious side effects of succinylcholine is the
acute onset of hyperkalemia and the cardiovascular insta-
bility associated with its administration in certain suscepti-
ble patients.

Patients with congenital muscular dystrophies are sus-
ceptible to hyperkalemia and rhabdomyolysis with suc-
cinylcholine.8 The etiology of this response, however, is
unclear. The acquired disease states that are associated
with succinylcholine-induced hyperkalemia were first
reviewed in 1975.9 The etiologic factors contributing to
this side effect in certain individuals were comprehen-
sively updated approximately a decade ago.10 Brief at-
tention to this topic was given in a recent review on the
“neurobiology of neuromuscular junction.”11 Classic ac-
quired conditions that have the potential to result in
acute lethal hyperkalemia with succinylcholine adminis-
tration are enumerated in table 1. In each of these con-
ditions listed, there is an up-regulation (increase) of
muscle nicotinic acetylcholine receptors (AChRs),
which when depolarized with succinylcholine leads to
efflux of intracellular potassium into the plasma, leading
to acute hyperkalemia. Several recent clinical reports
continue to implicate distinct and varied pathologic
states that give rise to hyperkalemia with succinylcho-
line. Some of the conditions purported to cause hyper-
kalemia with succinylcholine have included gastrointes-
tinal mucositis,12 necrotizing pancreatitis,13 catatonic
schizophenia,14 meningitis,15 and purpura fulminans.16

Despite the claim (actual or implied) that each of these
varying pathologic states is a potential independent risk
factor for hyperkalemia with succinylcholine, it is evi-
dent that one or more of the etiologic factors previously
enumerated in table 1 were concomitantly present, lead-
ing to the up-regulation of AChRs and therefore making
them susceptible to hyperkalemia with succinylcholine.

There is now evidence that an isoform of AChR, neu-
ronal (nicotinic) !7AChR, previously not described in
muscle, is also expressed and up-regulated in muscle
during development and with denervation.17 There is
preliminary evidence to suggest that these !7AChRs may

* Professor, Harvard Medical School; Director, Clinical and Biochemical Phar-
macology Laboratory, Massachusetts General Hospital; and Anesthetist-in-Chief,
Shriners Hospital for Children, Boston. † Research Fellow, Massachusetts Gen-
eral Hospital, Harvard Medical School, and Shriners Hospital for Children, Boston.

Received from the Department of Anesthesia and Critical Care, Harvard Med-
ical School, Massachusetts General Hospital, and Shriners Hospital for Children,
Boston, Massachusetts. Submitted for publication June 17, 2004. Accepted for
publication June 1, 2005. Supported in part by grant Nos.RO1 GM31569-23, RO1
GM55082-08, and RO1 GM51411-05 (to Dr. Martyn) from the National Institutes
of Health, Bethesda, Maryland, and grants Nos. 8830 and 8510 from Shriners
Hospitals Research Philanthropy, Tampa, Florida.

Address reprint requests to Dr. Martyn: Department of Anesthesia and Critical
Care, Massachusetts General Hospital, Clinics 3, 55 Fruit Street, Boston, Massachu-
setts 02114. Address electronic mail to: jmartyn@etherdome.mgh.harvard.edu. Indi-
vidual article reprints may be purchased through the Journal Web site, www.
anesthesiology.org.

Anesthesiology, V 104, No 1, Jan 2006 158

Arterial K+          Time

!7AChRs may also lead to resistance to nondepolarizing
relaxants, such as pancuronium; the concentration of
pancuronium required to attenuate choline-evoked de-
polarization was higher in the presence of !7AChR than
with conventional AChRs.18 Therefore, usual doses of
pancuronium, or any other nondepolarizing muscle re-
laxant administered before succinylcholine, would not
ablate the hyperkalemic response to succinylcholine.9

Diagnosis and Treatment of Hyperkalemia
with Succinylcholine

Electrocardiographic changes in association with car-
diovascular instability, occurring within 2–5 min after
succinylcholine administration, should alert the care-
giver to a tentative diagnosis of succinylcholine-induced
hyperkalemia. Hyperkalemia can be classified as mild
(K! 5.5–6.0 mEq/l), moderate (K! 6.1–6.9), and severe
(K! " 7.0).59 The electrocardiographic changes are usu-
ally proportional to the serum potassium levels in ap-
proximately 64% of patients (fig. 4). The electrocardio-

graphic changes include tall T waves greater than 5 mm
(K! 6–7), small broad or absent P waves, wide QRS
complex (K! 7–8), sinusoidal QRST (K! 8–9), and atrio-
ventricular dissociation or ventricular tachycardia/fibril-
lation (K! " 9).59 Although peaked T waves may be seen
at serum potassium levels as low as 6 mEq/l, it is not until
the level reaches 8 mEq/l or more that the electrocar-
diogram is consistently diagnostic of hyperkalemia. Car-
diovascular instability usually occurs at a serum potas-
sium level equal to or greater than 8 mEq/l, although
values of more than 11 mEq/l have been recorded with-
out cardiovascular complications.60,61 Therefore, hyper-
kalemia, even in the presence of an abnormal electrocar-
diogram, may go unnoticed, or electrocardiographic
changes may not always be present with hyperkale-
mia.60,61 Differential diagnosis of the new-onset QRST
changes should include acute pericarditis, left bundle
branch block, pulmonary embolism, Prinzmetal angina,
and acute myocardial infarction.62 Although the diagno-
sis of acute hyperkalemia is confirmed by the measure-
ment of serum potassium levels, treatment should be

Fig. 4. The electrocardiogram and serum potassium levels after succinylcholine (SCh) in a patient 1 month after massive trauma. The
release of potassium reaches its peak in 2–5 min and can persist for long periods. Ventricular fibrillation, ventricular tachycardia,
wide QRS complexes, and/or peaked T waves can persist as long as potassium levels are high. Defibrillation is ineffective in the
presence of high potassium levels. High levels of calcium may revert this, and repeat doses may be required while monitoring the
response to electrocardiography. Redrawn from Mazze et al.67; used with permission.
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!7AChRs may also lead to resistance to nondepolarizing
relaxants, such as pancuronium; the concentration of
pancuronium required to attenuate choline-evoked de-
polarization was higher in the presence of !7AChR than
with conventional AChRs.18 Therefore, usual doses of
pancuronium, or any other nondepolarizing muscle re-
laxant administered before succinylcholine, would not
ablate the hyperkalemic response to succinylcholine.9

Diagnosis and Treatment of Hyperkalemia
with Succinylcholine

Electrocardiographic changes in association with car-
diovascular instability, occurring within 2–5 min after
succinylcholine administration, should alert the care-
giver to a tentative diagnosis of succinylcholine-induced
hyperkalemia. Hyperkalemia can be classified as mild
(K! 5.5–6.0 mEq/l), moderate (K! 6.1–6.9), and severe
(K! " 7.0).59 The electrocardiographic changes are usu-
ally proportional to the serum potassium levels in ap-
proximately 64% of patients (fig. 4). The electrocardio-

graphic changes include tall T waves greater than 5 mm
(K! 6–7), small broad or absent P waves, wide QRS
complex (K! 7–8), sinusoidal QRST (K! 8–9), and atrio-
ventricular dissociation or ventricular tachycardia/fibril-
lation (K! " 9).59 Although peaked T waves may be seen
at serum potassium levels as low as 6 mEq/l, it is not until
the level reaches 8 mEq/l or more that the electrocar-
diogram is consistently diagnostic of hyperkalemia. Car-
diovascular instability usually occurs at a serum potas-
sium level equal to or greater than 8 mEq/l, although
values of more than 11 mEq/l have been recorded with-
out cardiovascular complications.60,61 Therefore, hyper-
kalemia, even in the presence of an abnormal electrocar-
diogram, may go unnoticed, or electrocardiographic
changes may not always be present with hyperkale-
mia.60,61 Differential diagnosis of the new-onset QRST
changes should include acute pericarditis, left bundle
branch block, pulmonary embolism, Prinzmetal angina,
and acute myocardial infarction.62 Although the diagno-
sis of acute hyperkalemia is confirmed by the measure-
ment of serum potassium levels, treatment should be

Fig. 4. The electrocardiogram and serum potassium levels after succinylcholine (SCh) in a patient 1 month after massive trauma. The
release of potassium reaches its peak in 2–5 min and can persist for long periods. Ventricular fibrillation, ventricular tachycardia,
wide QRS complexes, and/or peaked T waves can persist as long as potassium levels are high. Defibrillation is ineffective in the
presence of high potassium levels. High levels of calcium may revert this, and repeat doses may be required while monitoring the
response to electrocardiography. Redrawn from Mazze et al.67; used with permission.
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!7AChRs may also lead to resistance to nondepolarizing
relaxants, such as pancuronium; the concentration of
pancuronium required to attenuate choline-evoked de-
polarization was higher in the presence of !7AChR than
with conventional AChRs.18 Therefore, usual doses of
pancuronium, or any other nondepolarizing muscle re-
laxant administered before succinylcholine, would not
ablate the hyperkalemic response to succinylcholine.9

Diagnosis and Treatment of Hyperkalemia
with Succinylcholine

Electrocardiographic changes in association with car-
diovascular instability, occurring within 2–5 min after
succinylcholine administration, should alert the care-
giver to a tentative diagnosis of succinylcholine-induced
hyperkalemia. Hyperkalemia can be classified as mild
(K! 5.5–6.0 mEq/l), moderate (K! 6.1–6.9), and severe
(K! " 7.0).59 The electrocardiographic changes are usu-
ally proportional to the serum potassium levels in ap-
proximately 64% of patients (fig. 4). The electrocardio-

graphic changes include tall T waves greater than 5 mm
(K! 6–7), small broad or absent P waves, wide QRS
complex (K! 7–8), sinusoidal QRST (K! 8–9), and atrio-
ventricular dissociation or ventricular tachycardia/fibril-
lation (K! " 9).59 Although peaked T waves may be seen
at serum potassium levels as low as 6 mEq/l, it is not until
the level reaches 8 mEq/l or more that the electrocar-
diogram is consistently diagnostic of hyperkalemia. Car-
diovascular instability usually occurs at a serum potas-
sium level equal to or greater than 8 mEq/l, although
values of more than 11 mEq/l have been recorded with-
out cardiovascular complications.60,61 Therefore, hyper-
kalemia, even in the presence of an abnormal electrocar-
diogram, may go unnoticed, or electrocardiographic
changes may not always be present with hyperkale-
mia.60,61 Differential diagnosis of the new-onset QRST
changes should include acute pericarditis, left bundle
branch block, pulmonary embolism, Prinzmetal angina,
and acute myocardial infarction.62 Although the diagno-
sis of acute hyperkalemia is confirmed by the measure-
ment of serum potassium levels, treatment should be

Fig. 4. The electrocardiogram and serum potassium levels after succinylcholine (SCh) in a patient 1 month after massive trauma. The
release of potassium reaches its peak in 2–5 min and can persist for long periods. Ventricular fibrillation, ventricular tachycardia,
wide QRS complexes, and/or peaked T waves can persist as long as potassium levels are high. Defibrillation is ineffective in the
presence of high potassium levels. High levels of calcium may revert this, and repeat doses may be required while monitoring the
response to electrocardiography. Redrawn from Mazze et al.67; used with permission.
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!7AChRs may also lead to resistance to nondepolarizing
relaxants, such as pancuronium; the concentration of
pancuronium required to attenuate choline-evoked de-
polarization was higher in the presence of !7AChR than
with conventional AChRs.18 Therefore, usual doses of
pancuronium, or any other nondepolarizing muscle re-
laxant administered before succinylcholine, would not
ablate the hyperkalemic response to succinylcholine.9

Diagnosis and Treatment of Hyperkalemia
with Succinylcholine

Electrocardiographic changes in association with car-
diovascular instability, occurring within 2–5 min after
succinylcholine administration, should alert the care-
giver to a tentative diagnosis of succinylcholine-induced
hyperkalemia. Hyperkalemia can be classified as mild
(K! 5.5–6.0 mEq/l), moderate (K! 6.1–6.9), and severe
(K! " 7.0).59 The electrocardiographic changes are usu-
ally proportional to the serum potassium levels in ap-
proximately 64% of patients (fig. 4). The electrocardio-

graphic changes include tall T waves greater than 5 mm
(K! 6–7), small broad or absent P waves, wide QRS
complex (K! 7–8), sinusoidal QRST (K! 8–9), and atrio-
ventricular dissociation or ventricular tachycardia/fibril-
lation (K! " 9).59 Although peaked T waves may be seen
at serum potassium levels as low as 6 mEq/l, it is not until
the level reaches 8 mEq/l or more that the electrocar-
diogram is consistently diagnostic of hyperkalemia. Car-
diovascular instability usually occurs at a serum potas-
sium level equal to or greater than 8 mEq/l, although
values of more than 11 mEq/l have been recorded with-
out cardiovascular complications.60,61 Therefore, hyper-
kalemia, even in the presence of an abnormal electrocar-
diogram, may go unnoticed, or electrocardiographic
changes may not always be present with hyperkale-
mia.60,61 Differential diagnosis of the new-onset QRST
changes should include acute pericarditis, left bundle
branch block, pulmonary embolism, Prinzmetal angina,
and acute myocardial infarction.62 Although the diagno-
sis of acute hyperkalemia is confirmed by the measure-
ment of serum potassium levels, treatment should be

Fig. 4. The electrocardiogram and serum potassium levels after succinylcholine (SCh) in a patient 1 month after massive trauma. The
release of potassium reaches its peak in 2–5 min and can persist for long periods. Ventricular fibrillation, ventricular tachycardia,
wide QRS complexes, and/or peaked T waves can persist as long as potassium levels are high. Defibrillation is ineffective in the
presence of high potassium levels. High levels of calcium may revert this, and repeat doses may be required while monitoring the
response to electrocardiography. Redrawn from Mazze et al.67; used with permission.
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!7AChRs may also lead to resistance to nondepolarizing
relaxants, such as pancuronium; the concentration of
pancuronium required to attenuate choline-evoked de-
polarization was higher in the presence of !7AChR than
with conventional AChRs.18 Therefore, usual doses of
pancuronium, or any other nondepolarizing muscle re-
laxant administered before succinylcholine, would not
ablate the hyperkalemic response to succinylcholine.9

Diagnosis and Treatment of Hyperkalemia
with Succinylcholine

Electrocardiographic changes in association with car-
diovascular instability, occurring within 2–5 min after
succinylcholine administration, should alert the care-
giver to a tentative diagnosis of succinylcholine-induced
hyperkalemia. Hyperkalemia can be classified as mild
(K! 5.5–6.0 mEq/l), moderate (K! 6.1–6.9), and severe
(K! " 7.0).59 The electrocardiographic changes are usu-
ally proportional to the serum potassium levels in ap-
proximately 64% of patients (fig. 4). The electrocardio-

graphic changes include tall T waves greater than 5 mm
(K! 6–7), small broad or absent P waves, wide QRS
complex (K! 7–8), sinusoidal QRST (K! 8–9), and atrio-
ventricular dissociation or ventricular tachycardia/fibril-
lation (K! " 9).59 Although peaked T waves may be seen
at serum potassium levels as low as 6 mEq/l, it is not until
the level reaches 8 mEq/l or more that the electrocar-
diogram is consistently diagnostic of hyperkalemia. Car-
diovascular instability usually occurs at a serum potas-
sium level equal to or greater than 8 mEq/l, although
values of more than 11 mEq/l have been recorded with-
out cardiovascular complications.60,61 Therefore, hyper-
kalemia, even in the presence of an abnormal electrocar-
diogram, may go unnoticed, or electrocardiographic
changes may not always be present with hyperkale-
mia.60,61 Differential diagnosis of the new-onset QRST
changes should include acute pericarditis, left bundle
branch block, pulmonary embolism, Prinzmetal angina,
and acute myocardial infarction.62 Although the diagno-
sis of acute hyperkalemia is confirmed by the measure-
ment of serum potassium levels, treatment should be

Fig. 4. The electrocardiogram and serum potassium levels after succinylcholine (SCh) in a patient 1 month after massive trauma. The
release of potassium reaches its peak in 2–5 min and can persist for long periods. Ventricular fibrillation, ventricular tachycardia,
wide QRS complexes, and/or peaked T waves can persist as long as potassium levels are high. Defibrillation is ineffective in the
presence of high potassium levels. High levels of calcium may revert this, and repeat doses may be required while monitoring the
response to electrocardiography. Redrawn from Mazze et al.67; used with permission.
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Defibrillation is ineffective in the presence of high potassium levels. 
High levels of calcium may revert this, and repeat doses may be 

required while monitoring the response to electrocardiography 


