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REVIEW

Collapse query cause: the management of adult syncope in
the emergency department
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Syncope is a commonly encountered problem in the
emergency department (ED). Its causes are many and
varied, some of which are potentially life threatening. A
review was carried out of relevant papers in the available
literature, and this article attempts to assimilate current
evidence relating to ED management. While the cause of
syncope can be identified in many patients, and life
threatening conditions subsequently treated, a risk
stratification approach should be taken for those in whom
a cause is not identified in the ED. Aspects of the history
and examination that may help identify high risk patients
are explored and the role of investigations to aid this
stratification is discussed. Identifying a cardiac cause for
syncope is a poor prognostic indicator. Patients with
unexplained syncope who have significant cardiac disease
should therefore be investigated thoroughly to determine
the nature of the underlying heart disease and the cause of
syncope, although presently there is little evidence that this
improves their dismal prognosis. This risk stratification
approach has led to the development of several clinical
decision rules, which are discussed along with current
international guidelines on syncope management. This
review suggests that presently the American College of
Emergency Physicians guidelines are the most useful aids
specific to the management of syncope in the ED; however,
the Osservatorio Epidemiologico sulla Sincope nel Lazio
(OESIL) score may also be a useful ED risk stratification tool
...........................................................................

showed that few patients had relevant syncope
symptoms documented and 25% of patients did
not have an electrocardiogram (ECG) recorded.
In addition, 28% of patients with an abnormal
ECG and 40% with a history of organic heart
disease were sent home from the ED.4
The aim of this article was to review and
assimilate all available evidence for the management of adult patients presenting to the ED with
syncope.

METHODS
Search strategy
To address the aim, a search strategy was
devised, using the search terms [syncope, vasovagal/ or syncope/ or syncope.mp AND emergency
service, hospital/ or emergency department.mp. or
emergency medical services/,] b. The search was
applied via the OVID interface, to MedLine (1966
to October 2005 week 2), EMBASE (1980 to 2005
week 42) and the Cochrane Database of Systematic
Reviews. All articles relevant to the management of
adult patients with syncope in the ED were
included. Any articles that did not focus on the
management of adult syncope within the ED were
rejected.
In total, 292 articles were identified from the
search strategy, of which 82 were thought to be
relevant. To prevent selection bias, no limits were
placed on the search. The abstracts of all papers
identified were read to determine relevance. The
full texts of relevant articles were then obtained
and read to determine if they should be included
in the review. The references of all papers
designated for review inclusion were also hand
searched to identify further suitable studies.

RESULTS AND DISCUSSION
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yncope is a transient loss of consciousness
with an inability to maintain postural tone
followed by a spontaneous recovery.1 The
word derives from a Greek term meaning "to cut
short" and may have been first described by
Hippocrates.2 Syncope accounts for approximately 3% of emergency department (ED) visits
and between 1 and 6% of acute hospital medical
admissions, affecting 6 per 1000 people per
year.2 3 Clinical assessment of syncope is challenging, owing to the heterogeneous nature of
underlying causes, ranging from benign neurocardiogenic syncope to potentially fatal dysrhythmias and pulmonary embolism.
There is some evidence of suboptimal clinical
management of patients with syncope. Thakore
et al in 1999 looked at practice in one UK ED and

History
In treating syncope, a history of transient loss of
consciousness followed by spontaneous recovery
must be elicited. A thorough history and physical
examination is able to determine the reason for
syncope in approximately 40% of patients.5–8
Most patients do not remember their syncopal
episode. Some patients can recall the event as it
may terminate just prior to the loss of consciousness ("presyncope"). It is important to identify
Abbreviations: ACEP, American College of Emergency
Physicians; ACP, American College of Physicians; artery
disease, CCF, congestive cardiac failure; ECG,
electrocardiogram; ED, emergency department; MI,
myocardial infarction; OESIL, Osservatorio
Epidemiologico sulla Sincope nel Lazio; PVC, premature
ventricular contraction
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features in the history that may point to seizure activity, the
most important of which is the presence of a post-ictal phase.
While confusion may be present immediately after syncope,
this should not last for more that a minute.1 Other
discriminators such as tonic-clonic activity, incontinence,
and tongue biting may help, but do not in isolation rule out
syncope if a period of cerebral anoxia has occurred.9 Seizure
activity that is thought not to be primarily due to a period of
cerebral anoxia (that is, epilepsy) should not be classified as
syncope.
The presence of presyncopal symptoms such as nausea,
diaphoresis, dizziness, and a feeling of warmth may suggest
vaso-vagal syncope.7 10 11 Precipitant factors (micturition and
coughing) may suggest situational syncope, and a positional
aspect (syncope precipitated by rising from a sitting position)
may suggest orthostatic syncope. Kapoor et al found that
vaso-vagal syncope, orthostatic hypotension, and situational
syncope were the diagnoses most commonly made on the
basis of history and examination alone, and accounted for
30% of syncope presentations.6
Other important symptoms prior to the syncopal event
include chest pain, sudden onset of headache or dyspnoea,
palpitations, back pain, or focal neurological deficits. The
presence of any of these may suggest an alternative serious
cause. A brief or absent presyncopal period may be associated
with syncope of a cardiac nature, especially a dysrhythmia.11
Here, an average length of presyncopal symptoms of
3 seconds has been reported.10 Syncope associated with
neurocardiogenic (vaso-vagal) syncope has been reported to
last an average of 2.5 minutes.1 10 Recurrent episodes of
syncope, while leading to an increased likelihood of injury,
are not associated with major morbidity. Mortality decreases
with increasing syncope frequency.6 12 Calkins et al found that
patients experiencing syncope secondary to dysrhythmias
were more likely to be male, aged .54 years, to have less
than 5 seconds of presyncope warning, and less likely to have
had previous syncope episodes, compared to those patients
with neurocardiogenic syncope. This latter group were more
likely to have palpitations, blurred vision, and feelings of
nausea, warmth and light headedness prior to the syncope
episode, and feelings of nausea, warmth, dizziness, and
fatigue afterwards.11
A witness history should be sought and a drug history
taken to identify the use of antihypertensive or other cardiac
medication, and drugs that cause bradycardia, hypotension,
or prolong the QT interval (erythromycin, quinine and major
tranquilisers). Nitrate use immediately prior to the syncopal
episode is associated with glyceryl trinitrate syncope. A
menstrual history should also be taken in women of
childbearing age, as syncope is a not uncommon presentation
of ectopic pregnancy. In addition, neurocardiogenic syncope
is relatively common in early pregnancy.
Some patients presenting with syncope may be under the
influence of alcohol or recreational drugs, making a thorough
history difficult. While these substances may lead to collapse,
syncope is unlikely to occur as a direct consequence of either
alcohol or recreational drugs. These patients should be
assessed at the time of presentation with a thorough
examination and ECG; however, subsequent assessment of
risk and additional investigations may need to wait until the
patient is more compliant.
Finally, a family history of cardiac disease or sudden
unexplained family death or history of syncope precipitated
by exercise raise the possibility of hypertrophic cardiomyopathy, Brugada’s syndrome, or pre-excitation disorders such
as congenital long QT syndrome, and arrhythmogenic right
ventricular dysplasia, which can be precipitated by a
sympathetic surge.
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Examination
A detailed physical examination should be performed, vital
signs obtained, and a point of care blood glucose measurement taken. The cardiovascular system should be specifically
examined, looking for a postural drop (a fall of >20 mmHg,
or a fall to ,90 mmHg after standing for at least 3 minutes),
a displaced apex, valve lesions, the presence of cardiac failure,
carotid bruits, and a ventricular pause of .3 seconds
precipitated by carotid sinus massage.1 This final test is
diagnostic for carotid sinus hypersensitivity, and should be
performed if syncope may have been precipitated by neck
movements or pressure on the neck. It is important to first
exclude the presence of a carotid bruit and to be aware of the
risk of precipitating a prolonged sinus pause or an episode of
hypotension. Patients should also have intravenous access
and be in an area where resuscitation equipment is available
if required. Neurological examination should attempt to
identify signs suggestive of seizure activity pointing towards a
primary neurological seizure rather than true syncope.
Finally, evidence of related trauma should be sought and a
rectal examination performed to identify gastrointestinal
haemorrhage if suggested by the history.
Oh et al7 prospectively studied 497 patients with syncope to
determine whether symptoms and comorbidities predicted
adverse outcome. History and physical examination identified a cause in 222 patients (47%). In the remaining patients,
the absence of presyncopal nausea and vomiting (odds ratio
(OR) = 7.1) and the presence of ECG abnormalities
(OR = 23.5) were predictors of dysrhythmic syncope.
Investigations
Despite full blood count and urea and electrolyte estimation
seeming reasonable investigations in syncope, laboratory
investigations have not been shown to discriminate in the
management of syncope,10 14 15 except for a profoundly low
haematocrit,13 and current guidelines do not recommend
routine testing.16 17 In one study of syncopal patients, two of
134 patients were found to be hypoglycaemic,10 and one, later
diagnosed with diuretic induced orthostatic hypotension, was
hyponatremic.8 Of 134 patients with syncope secondary to
gastrointestinal haemorrhage, four had an abnormal haematocrit that dropped with rehydration;1 however, on each
occasion the diagnosis was suspected on clinical grounds. A
urinary b-HCG test should be considered in all women of
childbearing age to rule out an ectopic pregnancy.
The only studies that have shown brain computed
tomography and electroencephalogram to be helpful have
included primary neurological seizures as a cause of syncope.
All other studies have shown no benefit in performing these
or any radiological investigations in the management of
syncope.6 10 18–20
Electrocardiogram
A standard 12 lead ECG is warranted in all cases of syncope
unless the history and physical examination reveal an
obvious non-cardiac cause. This initial ECG is normal in
most patients with syncope.5 6 10 19–21 Martin et al suggested
that the ECG is diagnostic in only 2% of patients,10 while
Kapoor et al found that 28 of 433 patients (6%) had a
diagnostic initial ECG.6 Martin et al also found that the
presence of an abnormal ECG (defined as any abnormality of
rhythm or conduction, ventricular hypertrophy, or evidence
of prior myocardial infarction, but excluding non-specific ST
segment and T wave changes) was a multivariate predictor
for dysrhythmia or death within one year of syncope.8 A
further study showed that an abnormal ECG, defined as
rhythm or conduction abnormality, atrioventricular block,
signs of an old myocardial infarction (MI), left or right
ventricular hypertrophy or frequent premature ventricular
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Other cardiac investigations
For patients considered at risk of having an arrhythmic cause
for their syncope, longer electrocardiogram assessment in the
form of 24 hour tape monitoring and loop recording may be
considered on either an inpatient or outpatient basis. These
investigations have good sensitivity; however, patients
experiencing arrhythmias may not demonstrate abnormalities during the monitoring period. While arrhythmias
demonstrated during routine ED monitoring are obviously
diagnostic, more prolonged monitoring does not form part of
ED investigation.
Echocardiography is also considered part of syncope
investigation. There is no evidence yet that ED echocardiography is able to aid ED risk stratification; however, early
echocardiography may prove helpful in the future.
Cardiac markers
The routine measurement of cardiac markers in adult
patients presenting to the ED with syncope has a diagnostic
yield for acute MI of ,1%.25–27 This may be higher in elderly
patients who are more likely to present with atypical
symptoms of MI such as syncope.28 Even in this group, the
number of patients who do not have other features
suggestive of MI is small.25 Other groups prone to "silent"
MI such as those with diabeties have not been investigated.
There is no evidence that raised cardiac markers have any
prognostic value.27 29
Diagnosis of syncope
In the 1980s, the commonest underlying diagnosis of syncope
was vaso-vagal syncope (37–40%).5 6 10 14 18 19 30 Other diagnoses included dysrhythmia (8–20%), orthostatic hypotension (8–10%), situational syncope (3–8%), organic heart
disease (4–8%) and carotid sinus syncope (1%). In 31–47% of
patients, no cause of syncope was found.5 6 10 14 18 19 30 The
underlying reason for syncope is now more likely to be
elicited with increased availabilities of tilt testing, and
24 hour tape monitoring and loop recording; however,
commonly it is not clear after initial ED assessment.31 The
most recent study employing diagnostic algorithms and
newer diagnostic modalities suggests that unexplained
syncope still accounts for 14% of all patients (table 1).31
Stratification by cause of syncope
In 1983, Kapoor et al19 published the first prospective study of
204 syncopal patients. A cardiovascular cause (dysrhythmia,

Table 1

Diagnosis of cause of syncope in 650 patients.

Cause of syncope

n

%

Non-cardiac causes
Vasodepressor syncope
Orthostatic hypotension
Neurological
Psychiatric
Other
Carotid sinus hypersensitivity
Unknown
Cardiac
Arrhythmias
Sinus bradycardia or pause
Atrioventricular block
Ventricular tachycardia
Supraventricular tachycardia
Pacemaker malfunction
Acute coronary syndrome
Aortic stenosis
Pulmonary embolism
Incompletely assessed

456
242
158
30
11
9
6
92
69
44
15
15
9
4
1
9
8
8
33

70
37
24
5
2
1.5
1
14
11
7
2
2
1.5
0.5
0.2
1.5
1
1
5

31

Reprinted from Sarasin et al with permission from Excerpta Medica Inc.

1.00
0.95

Probability of survival

contractions (PVCs), was a predictor for dysrhythmic
syncope.7 Equally, a normal ECG is associated with negative
electrophysiology studies,6 and a low risk for syncope
secondary to a cardiovascular cause.8 16 22 23 The ECG also
allows assessment of the QT interval and may suggest
disorders such as Wolff-Parkinson-White syndrome.24
The current European Society of Cardiology syncope
guidelines16 document the ECG abnormalities that increase
the risk of a syncope secondary to dysrhythmia: bifascicular
block, QRS .0.12 seconds, Mobitz second degree atrioventricular block, sinus bradycardia (,50 bpm), sinoatrial block,
sinus pause .3 seconds, pre-excited QRS complexes, prolonged QT interval, signs of Brugada syndrome (right bundle
branch block, ST segment elevation in leads V1–V3) or
arrhythmogenic right ventricular dysplasia (epsilon wave or
localised QRS .110 ms in V1–V3, or inverted T waves in V2
and V3 without right bundle branch block), and Q waves
suggesting MI. It is suggested that patients with these
abnormalities should be admitted for monitoring and be
investigated for dysrhythmic syncope. There is no evidence
that any of these findings are associated with an early
adverse outcome and no studies have been powered to assess
the prognostic value of ECG abnormalities.
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Figure 1 Overall survival of participants with syncope according to
cause, and participants without syncope, among 7814 participants of
the Framlingham heart study. Adapted from Soteriades et al,3 with
permission from the publishing division of the Massachusetts Medical
Society.

aortic stenosis, MI, pulmonary embolus, dissecting aortic
aneurysm) was determined in 53 patients, a non-cardiovascular cause in 54, and in 97 patients no cause was identified.
At 12 months, mortality was 14%. Mortality was greater in
the patients in whom a cardiovascular cause had been
identified (30%) than in the patients in whom a noncardiovascular cause had been identified (12%), or in those in
whom no cause had been found (6.4%). Sudden death
(defined as death within 24 hours of the onset of symptoms)
was found to be greater in the patients in whom a
cardiovascular cause had been identified (24%) compared
with a non-cardiovascular cause (4%) and an unknown cause
(3%). This study was the first to highlight the greater risk to a
patient whose syncope is due to a cardiac cause.
Soteriades et al32 studied 7814 participants of the
Framlingham heart study. Of these, 822 had syncope in the
17 years of follow up (6.2 per 1000 person years). Vaso-vagal
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Clinical decision rules
Martin et al prospectively developed and validated a risk
stratification system for patients presenting to the ED with
syncope.8 In total, 252 patients were enrolled into a
derivation cohort and 374 into a validation group. Four
factors were predictive of 1 year mortality or dysrhythmia
occurrence. These were abnormal presenting ECG findings
(rhythm abnormalities, frequent PVCs, conduction disorders,
left or right ventricular hypertrophy, short PR interval,
evidence of an old MI, and atrioventricular block), a history
of ventricular dysrhythmias, a history of congestive cardiac
failure, and age .45 years. The 1 year mortality and
dysrhythmia risk in patients with none of the four risk
factors was 4.4–7.3%, increasing to 57.6–80.4% in patients
with three risk factors.
Emphasis subsequently moved from the importance of
making an underlying diagnosis in syncopal patients to risk
stratification of patients into groups correlating with mortality. As the underlying conditions associated with short
term mortality in syncope are related to structural cardiac
disease and dysrhythmias, the rationale behind risk stratification is to focus resources into monitoring and investigating
these high risk patients to reduce mortality.
Oh et al7 found that history and physical examination was
able to determine a cause in 47% of patients. The only
independent predictor of 1 year mortality was the presence of
underlying cardiac disease (defined as coronary artery
disease, valvular disease, cardiomyopathy, congestive cardiac
failure, or other organic heart disease found clinically or
during investigations). Crane36 conducted the only UK ED
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study of syncope outcome. This retrospective study of 210
patients presenting during an 8 week period showed that it
was possible to stratify UK ED patients with syncope
according to the American College of Physicians (ACP)
guidelines.37 38 Patients in the ACP group 1 (high risk), had a
1 year mortality rate of 36%, compared to patients assigned
to ACP group 2 (intermediate risk) (14%), and ACP group 3
(low risk) (0%).
Shen et al39 showed that patients in an intermediate risk
group can be investigated in a ED based syncope unit, leading
to an increased diagnostic yield, reduced hospital admission,
and length of hospital stay, without increasing mortality.
Colivicchi et al40 performed a six centre study that recruited
270 patients into a derivation study and 328 into a validation
group. They developed a risk score (Osservatorio
Epidemiologico sulla Sincope nel Lazio (OESIL) score) based
on four characteristics: age .65 years, a clinical history of
cardiovascular disease, syncope without prodromal symptoms, and an abnormal ECG. The presence of each
characteristic scored 1 point. The authors found that 1 year
mortality increased with increasing risk score and suggested
that the tool could therefore be used in the assessment of ED
patients with syncope (fig 2).
Sarasin et al41 prospectively recruited 175 Swiss patients
with unexplained syncope after ED investigation into a
derivation study, and 269 similar US patients into a
validation group. They found that predictors for dysrhythmic
syncope were abnormal ECG, a history of congestive cardiac
failure, and age .65 years. Risk of dysrhythmia (diagnosed
by defined 24 hour Holter or loop recorder abnormalities)
rose from 0–2% in patients with no risk factors to 6–17% in
patients with one risk factor, 35–41% in those with two, and
27–60% in those with all three risk factors. They concluded
that a risk score based on clinical and ECG factors is able to
identify patients in the ED at risk of dysrhythmia.
The most recent and largest derivation study on syncope
risk stratification focused on short term risk (probably more
relevant to ED practice) and was performed by Quinn et al.13
They prospectively studied 684 patients who presented to a
US ED with syncope, 79 of whom experienced a serious 7 day
outcome. Of the 50 studied predictor variables, 26 were
associated with a serious outcome. A clinical decision rule
(the San Francisco syncope rule) was devised using five risk
factors: abnormal ECG, anaemia (haematocrit ,30%),
complaint of shortness of breath, systolic hypotension
(,90 mmHg), and a history of congestive cardiac failure.
This rule was found to be 96% sensitive and 62% specific at
predicting serious short term outcome, and if applied to the
derivation cohort, would have decreased hospital admissions
by 10%. This group has not yet prospectively validated their
60.0

12 month all cause mortality (%)

syncope, the most common cause (21.2%), was not associated with any increased risk of death; however, a cardiac
cause for syncope, found in 9.5%, was associated with a two
fold increase in death, and a 6 month mortality rate
exceeding 10% (fig 1). Getchell et al studied elderly
hospitalised patients (mean age 73 years) presenting with
syncope, and showed that mortality was not associated with
a cardiac cause for syncope, but rather with age and
comorbid illnesses.33
Subsequent studies controlling for cardiac mortality have
showed that the higher mortality in patients with syncope
due to a cardiovascular cause is largely related to underlying
cardiovascular disease.7 21 34 A study comparing patients with
and without syncope, who were matched for cardiac disease,
showed that syncope itself was not a significant predictor of
1 year survival,21 however male sex, age .55 years and
congestive heart failure were significant predictors.
Middlekauff et al in 1993 studied 491 patients with advanced
cardiac failure, 60 of whom had an episode of syncope. The
1 year mortality was greater in the patients with cardiac
failure who had a history of syncope, compared to a matched
group of patients with cardiac failure and without a syncope
history (45% versus 12%). The major predictor of sudden
death, however, was poor left ventricular function, not
whether the cause of the syncope was cardiac or not.34 This
study demonstrated syncope itself to be a good predictor of
mortality. Whether these results are applicable to other
patient populations is unclear.
It therefore seems it is the presence of significant underlying heart disease that is associated with a poor prognosis in
syncope. It is likely that the presence of cardiac failure,
commonly secondary to coronary artery disease, predisposes
the patient to dysrhythmias and consequent syncope or
sudden death. Patients with syncope and with signs of
cardiac failure should be notionally high risk patients and
therefore should be investigated to delineate underlying
heart disease and the cause of syncope, in an attempt to
reduce mortality.21 35
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Figure 2 Rates of 12 month, all cause mortality according to the OESIL
score in the derivation cohort. Reprinted from Colivicchi F et al,40 with
permission from Oxford University Press.
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rule; however, two other studies have attempted to do so.42 43
Sensitivity in both studies was much lower than in the
derivation cohort of Quinn et al (52% v 91%), in one study
missing 26 of the 50 patients who had a serious outcome.42
An attempt has also been made to validate the rule for long
term (1 year) mortality with a sensitivity of 88% and
specificity of 56% in 658 ED attendees.44
With underlying cardiac failure being associated with a
poor prognosis in syncope, clinical decision rules utilising
biochemical markers of cardiac failure severity (C-reactive
protein or brain natriuretic peptide)45–48 may prove useful in
the future. As yet, these have not been studied.

Guidelines
The ACP guidelines of 199737 38 reviewed all existing literature
in order to provide guidelines on diagnosing syncope. They
included guidance on which patients with unexplained
syncope should be admitted to hospital, and divided patients
into groups depending on the apparent risk of adverse
outcome. Three main groups were identified. High risk
patients in whom admission was indicated were those with
a history of coronary artery disease, congestive cardiac failure
(CCF) or ventricular tachycardia, those with accompanying
symptoms of chest pain, those with physical signs of CCF,
significant valve disease, stroke or focal neurology, and
patients with ECG findings of ischemia, dysrhythmia (serious
bradycardia or tachycardia), long QT interval, or bundle
branch block.
The second group identified were those in whom they felt
admission was often indicated. This "intermediate risk" group
included patients with a sudden loss of consciousness with
injury, tachycardia, or exertional syncope, those with
frequent episodes (which lead to an increased likelihood of
injury but are not associated with an increased mortality),
those with a suspicion of coronary heart disease or
dysrhythmia, moderate to severe postural hypotension, and
those aged .70 years.
A third "low risk" group was defined as those who do not
fall into either of the above groups. These patients may be
discharged with or without outpatient follow up. Thakore et
al showed that adherence to these guidelines in their UK ED
population, would have increased hospital admissions by 38–
58%.4
While other guidelines have followed,16 17 none have been
prospectively validated. All guidelines include history, examination and investigation of syncopal patients, however only
the American College of Emergency Physicians (ACEP)
guidelines have focused directly on ED investigations and
management.49 These suggest admission for patients with a
history of congestive heart failure or ventricular dysrhythmias, associated chest pain or other symptoms compatible
with acute coronary syndrome, evidence of significant
congestive heart failure or valvular heart disease on physical
examination, or ECG findings of ischemia, dysrhythmias,
prolonged QT interval, or bundle branch block.
The ACEP guidelines also suggest that admission should be
considered for patients with syncope who are older than
60 years, have a history of coronary artery or congenital heart
disease, have a family history of unexpected sudden death, or
in younger patients who present with exertional syncope
without an obvious benign aetiology. Presently it is unclear
whether either the application of guidelines to syncope
management or the practice of admitting patients with
syncope to hospital has any impact on patient outcome. No
such benefits have ever been demonstrated.

CONCLUSIONS
Identifying a cardiac cause for syncope is a poor prognostic
indicator for ED patients presenting with syncope. This is

593

related to the severity of the patient’s underlying cardiac
disease rather than the syncopal event itself. Patients
presenting with syncope who have significant cardiac disease
should be investigated thoroughly to determine the nature of
the underlying heart disease and the cause of syncope. At
present however, there is little evidence that this improves
their dismal prognosis (.30% 1 year mortality).
There are five small risk stratification studies on syncope in
the ED.7 8 29 40 41 All five used different characteristics and
outcome measures in their risk stratification tools. Only two
were prospective and had mixed results.29 40 None have been
examined in a UK population.
Presently the ACEP guidelines49 are the most useful aids to
the management of syncope in the ED; however, the OESIL
score40 may be a useful ED risk stratification tool.
.....................
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