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HEAD - UP TILT TEST IN 

EVALUATION OF 

UNEXPLAINED SYNCOPE 

INTRODUCTION 

Syncope is defined as a sudden temporary loss of 

consciousness associated with loss of postural tone 

with spontaneous recovery not requiring electrical or 

chemical cardia version 1 • Syncope is a common 

symptom accounting for 1 to 6 percent of hospital 

admissions and up to 3 percent of emergency 

department visits. Loss of consciouness is also common 

in healthy young adults (t2 to 48 percent). Although 

most do not seek medical attention1•2•3 

Reflex - Mediated Vasomotor Instability 

Syndromes 

Neurally meditated, neuro cardiogenic, reflex and 

neuroregulatory syncope are broad terms used 
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synonymously reffering to syncope resulting from reflex 

mechanisms associated with inappropriate vasodilation 

and/or brady cardia. 2·3·4 These terms incorporate more 

specific syndromes such as vasovagal, vasodepressor, 

situational or carotid sinus syncope. Currently, various 

neurally meditated syndromes are believed to have 

common pathophysiological elements as well as 

differences in triggering factors, afferent and efferent 

neural arcs and central nervous system processing that 

ultimately result in hypotension and loss of 

consciousness. 4 ·5 ·6 For all these syndromes, there are 

facilitating factors such as emotional state, volume status 

and posture predisposing to syncope.4 

Receptors that respond to pain, mechanical 

stimuli and temperature appear to serve as the origins 

of the afferent signals triggering the various neurally 

meditated syncopal syndromes. 3 For example in 

carotid sinus hypersensitivity carotid artery 

barroreceptors and in vasovagal syncope, left 
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ventricular baroreceptors (mechanoreceptors) serve 

as triggers. Similar receptors in the aortic arch 

carotid arteries, atrial and ventricular myocardium 

respiratory tree, bJadder and gastrointestinaltract 

may trigger various other neurally meditated 

syndromes. 4 ·5 •6 Th~ different pathways consists of 

neural fibres ( eg: vagal c fibres in vasovagal 

syncope) that transmit signals to the CNS sites (in 

the medulla particularly the neucleus tractus 

solitarius). The efferent outflow results in 

vasodilation and bradycardia. Ventricular 

mechanorieeptors are sensitised by catecholeamines 

and arginine vasopressin, high levels of which are 

often found before vasovagal syncope. Central 

inhibition of sympathetic excitatory neurons have 

been considered to be an alternative mechanism wJth 

vasopressin release and opiate receptor activation 

playing possible roles. Additionally the role of 

serotonin and endogenous nitric oxide as meditators 

of central inhibitory activity has been postul~ted. 4•5 •6 
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Head-up Tilt Testing 

In the Head-up tilt testing the patient is kept in 

an upright position on a table with a foot board for 

weight bearing. 7•8•9•10 There has not been a consensus 

in the literature regarding the degree and duration of 

the tilt. Tilting at an angle of less than 60 degrees in 

patients with recurrent unexplained syncope may 

result in a high incidence of false negative tests. The 

specificity of the test at 60° and 70 degree angle with 

or without low dose isoproterenol was excellent - 88% 

. Specificity was significantly reduced to 60 percent 

and 44 percent respectively, when 80 degree angle 

wrth low dose isoproterenol and 5ig isoproterenol 

infusion at 70 degree angle were used 

Three types of responses are noted in HUTT 

Cardioinhibitory response is defined as cardiac 

asystole m 3 sec or more; vasodepressor response is 
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defined as systolic blood pressure decline of 25mm Hg 

or more in the absence of significant bradycardia. A 

mixed type response consists of a combination of 

cardioinhibitory and vasodepressor responses. 7 
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AIM OF THE STUDY 

The present study was undertaken to assess the 

utility of HUTT in the evaluation of unexplained/suspected 

neurocardiogenic syncope. 
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MATERIALS AND METHODS 

Study Population 

From January 1998 to June 1999, 25 

patients who came to our institution with 

unexplainedsyncope/suspected neurocardiogenic 

syncope were included in this study. Atl patients 

were studied by means of comprehensive history, 

physical examination, baseline 12-lead ECG, HUT 

test, carotid massage and colour doppler 

echocardiogram. , When necessary the following 

tests were obtained. 24-hour Holter monitoring 

electrophysiological study, computed tomography 

of head, exercise test and electroencephalogram. 

Patients above 60 yrs were not included in the 

study because above this age various causes like 

postural hypotension and arrhythmias are 

common. Children below 9 yrs were also not 

included as it is difficult to perform the test in 

small children. 
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HUT Test Protocol 

HUT test was performed in the fasting state or 

after light breakfast using a tilt table with a footrest. 

No drug is allowed atteast five half lives prior to the 

test. W-ritten informed consent was obtained from 

each subject. For children, the informed consent was 

obtained from their parents. A peripheral intravenous 

cannula was inserted before the test and IV fluids 

given to prevent dehydration. After 5 minutes rest in 

the supine position, patients were tilted at 70° for 45 

minutes or until symptoms occured. Cardiac rhythm 

and blood pressure were continuously monitored 

noninvasively. 

The test was terminated when positive response 

viz: cardio inhibitory, vasodepressor or mixed 

response was obtained. If the results of the baseline 

HUT were negative, the patients were returned to the 

supine position within 1 minute. Subsequently 

isoproterenol were started initially 1 J.Jg/mt and 
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reelevated to 70 degree for 15 minutes. If still negative 

the isoprenaline infusion was increased to 2J.Jg/mt and 

the patient kept in the elevated position for 15 more 

minutes. If there was no symptoms or objective brady 

cardia and/or hypotension even after 2J.Jg/mt 

isoprenaline infusion test was reported as negative. 

Definitions 

Syncope was defined as a sudden transient loss 

of consciousness associated with inability to maintain 

postural tone with spontaneous recovery. 

A positive HUT result was defined by syncope or 

near syncope in association with hypotension, 

bradycardia or both. Vasodepressor syncope was 

defined as a decrease in systolic blood pressure 

> 25mm Hg without changes or with an increase in the 

heart rate. Mixed response was defined by symptoms 

in association with hypotension and decrease in heart 

rate but without fall in heart rate to <40 beats/minutes 
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or fall to <40 beats/minutes for < 10 seconds. 

Cardioinhibitory response was defined as a heart rate 

fall at the time of symptoms to <40beats/minute for > 1 0 

seconds or asystole >3seconds. 
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RESULTS 

Patient Characteristics 

There were 1 0 females and 15 males, witha mean 

age of 25 ± 9 yrs (9-60 yrs). 1 0 patients ( 40%) had two 

syncopal episodes. 6 patients (24%) had more than 4 

episodes and 3 patients( 12%) each had one and three 

episodes. Three patients had multiple atypical episodes. 

In 32% of cases the facilitating factor was prolonged 

standing . 4patients developed early morning episodes. 

Three patients had micturation syncope. One patient each 

had syncope postexercise and postsexual intercourse. 

Two patients had history of asthma. One, 19 years 

old girl was a case of small VSD on follow up. One, 28 

year old male patient Lad inferior wall myocardial 

infarction 9months prior to presentation. One young 

male patient had bicuspid Aortic valve with mild Aortic 

regurgitation and another patient had mitral valve 

prolapse with mild mitral regurgitation. 
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Eight patients (22%)underwent 

electroencephalogram and were normaL Five patients 

underwent treadmill test and all were normal. Holter 

evafuation was done in 13 patients (52%); all except 

one were normal. In a 38 year old lady on Holter 

evaluation showed sinus bradycardia with basal heart 

rate 30-40/mt and maximum 50-60/mt, with maximum 

sinus pause of 1.68sec. 

HUT Test Responses 

Of the 25 patients 8 patients (32%) showed a 

positive response. Out of which 3 patients (12%) 

developed positive response in the basa! state. Average 

time for development of positive response is 25 minutes 

in the basal state. All other 5 patients (20%) developed 

positive response on Isoprenaline 2JJg/mt. All positive 

responses except one were of the cardioinhibitory type. 

Only one case developed primary vasodepressor type 

response. 
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Electrophysiological studies was done in two cases. 

First a 38 year old lady with suspected sick sinus 

syndrome who presented with persistent sinus 

bradycardia with frequent presyncope; subsequently the 

patient underwent permanent pacemaker implantation. 

All HUT positive patients were put on B blockers. All 

patients were followed up for 12 ± 4months ( 4 to 20 

months); only two HUT negative patients had one 

reoccurrence of syncope. HUT positive patient on B 

blocker had no recurrences. 

A 60 year old male patient who was HUT negative 

and not on any drugs developed complete AV block with 

syncope on follow up and underwent permanent 

pacemaker implantation. 

1 3 



DISCUSSION 

Among all causes of syncope, the neuraHy 

meditated reflex syncopal syndroms are believed to be 

the most common 1 • HUT test has been useful in 

evaluating patients with syncope of unknown origin.7•8•9•10 

Three types of tilt testing procedure are currently 

available for the clinical assessment of patients with 

syncope of uncertain origin. 

1 . Passive tilt testing in which the subject are kept 

upright for 45 to 60 minutes without any chemical 

stimulation 

2. Isoproterenol tilt is followed by intravenous 

administration of the adregenic agent isoproterenol. 7·8 

3. Nitroglycerine tilt testing in which after a period of 

passive tilt, NTG is adm1nistered either sublingually 

or intravenously. 11 • 23 
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The major procedural differences in the HUTT 

'among different workers include:-

1. The angle of tilt (from 60 to 90 gegree) 

2. The duration of passive tilt before any 

pharmacologic provocation (from 1 0 to 60 minutes) 

3. The medication, the specific route of administration 

and the dosage used to increase the diagnostic 

performance of the test. Moreover, different tilt 

testing or protocol give significantly different 

results, with a mean positive percent response of 

49% 7 (range 26% to 75%) for passive testing, 66% 

(range 39% to 87%) for isoproterenol testing and 

52% (range 51 o/o to 53%) fornitrotogycerine testing. 

Collected data regarding specificity for passive tilt 

of 95% (range 90% to 100%). 76% (range 55% to 

100%) for isoproterenol testing and 93% (range 

92% to 94%) for nitroglycerine testing.11 • 23 
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In the present study basal and low dose isofrenaline 

infusion protocol was used which increases the 

specificity at the cost of reducing the sensitivity. 

In this study only 12% of cases were positive in 

the basal tilt and another 20% were positive on low dose 

isoprenaline (2tJg/mt). None showed positivity with 1tJg/ 

mt infusion of isoprenaline. The positivity will increase 

by increasing the dose of isoprenaline infusion but with 

a reduction in the specificity. 

All positive cases have typical history of vasovagal 

syncope. None of the atypical cases showed a positive 

response e.ither basal tilt or on low dose isoprenaline. 

This shows that carefull history taking is almost equally 

valuable in assessing neurocardiogenic syncope. 

On follow up all HUTT positive cases on B blockers 

had no recurrences. This suggested a good response 

to B blockers. In HUTT negative cases also only 8% 
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had recurrence; none of them except the patient with 

polymorphic ventricular tachycardia were on any 

medication. This shows very low recurrence rate of 

neurocardiogenic syncope in HUTT negative patients 

and therefore HUTT helps in identifing a low risk subset 

for further reccurance of syncope. 

The cause of syncope could not be established by 

conventional routine diagnostic work up in almost 50% 

of cases HUTT helps to reach a diagnostic conclusion 

in a significant proportion of undiagnosed patients. In 

older age group patients there is an increased 

possibility of non-neurocardiogenic cause for syncope. 

In our study, a 60 year old male patient with a negative 

HUTT subsequently developed complete AV block 

requiring pacemaker implantation on follow up. 
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CONCLUSIONS 

* Sensitivity of HUTT testing (baseline plus low dose 

isoproterenol) seems to be relatively low, especially 

for baseline testing . 

* Sensitivity will increase with high dose isoproterenol 

with corresponding decrease in specificity. 

* HUTT is time consuming, average time required in 

this protocol is 90 minutes. 

* Good history and physical examination in young 

patients is equally sensitive in diagnosing 

neurocardiogenic syncope 

* HUTT positive patients responded well to B blockers. 

* HUTT negativity identifies low risk subset of patients 

for recurrence of syncope. 
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NATURAL HISTORY STUDY OF 

DILATED CARDIOMYOPATHY 

INTRODUCTION 

The Oxford Dictionary defines the term natural 

history as "a community that would develop if human 

influences were removed completely and permanently". 

According to Julien Hoffman "The Natural 

History of any disease is a description of what 

happens to people with the disease who do not 

receive treatment for it". Thus at present ·Natural 

History' is a misnormer.ldiopathic dilated 

cardiomyopathy is a primary myocardial disease of 

unknown cause characterised by left ventricular or 

biventricular dilatation and impaired myocardial 

contractility1 . Depending on the diagnostic criteria 

used, the reported annual incidence varies between 

5 and 8 cases per 100,000 population 2•5 • However 

the true incidence is probably underestimated by 
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those figures, since many asymytomatic cases 

remain unrecognized. Males have a 2.5 fold 

increase in risk, as compared with females, that is 

unexplained by socioeconomic factors, alcohol 

intake or other variables. 

The true natural history of idiopathic dilated 

cardiomyopathy is difficult to determine, since 

asymptomatic cardiomegaly may be present for 

months or years. Although the rate of progression 

from asymytomatic left ventricular dysfunction to 

overt symptomatic heart failure is unknown, 

symptomatic patients generally have a poor 

prognosis. Survival rate from tertiary referral 

centres are similar, with mortality rate of 25 to 30 

percent at 1 year and aproximately 50 percent at 

5 years (range 35 to 62 percent) 1 •8 •9 The poor 

survival reported in these early retrospective 

studies may reflect a referral bias, since patients 

with more advanced disease or treatment failure 

may have been more likely than others to be 
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referred. More recent observations sugest 

substantially better survival, with an average five 

year mortality of 20 percent. This change in 

mortality probably reflects the earlier detection of 

disease, a shift to population based studies, and 

better treatment 8 ·9 ·13•15 · 

The outcome for infants and children is highly 

variable. Initial studies reported two year survival rates 

below 50 percent. Death is most frequently caused by 

progressive heart failure and sudden death is 

rare. 12,13,14,15. 
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AIM OF THE STUDY 

To evaluate the survival and factors related to 

survival in dilated cardiomyopathy. 
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MATERIALS AND METHODS 

This retrospective study comprises dilated 

cardiomyopathy patients who were referred to this 

institution during the years 1992 to 1997. All the patients 

were intimated through letters .Only 75 out of total 85 

patients responded. These 75 patients form the basis 

of the study. There were 421males and 33 females. 

All case records were screened in detail. The 

surviving patients underwent detailed clinical evaluation 

and repeat echocardiography. 
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RESULTS 

There were 42 males (56 %) and 33 females 

(44%).0ut of the 75 patients there were 33 (44 %) 

survivors. Coronary angiography was done only in 

cases where coronary artery disease was suspected 

clinically or to exclude ALCAPA. CAG was done in 15 

patients (20%). History of preceding viral illness was 

obtained in 9 cases (12%). and of viral titres were 

elevated (all Coxsackie B) only in 3 cases (4%) Out of 

these 9 patients, 6 Survived (66.66%) which included 

a 28 years old man with severe LV dysfunction(EF 25%) 

at first presentation and after 2 years the LV function 

fully normalised. Other five cases improved 

symptomatically with varying degrees of improvement 

in LV function. 

Cardiac catheterisation was done in 10 patients 

(13.3%) . There are five cases(6.5%) of atrial fibrillation 

out of which only one survived. All others died within 

two years. There was one case of atrial flutter. Frequent 
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ventricular premature contractions were noted in eight 

cases (1 0. 7%) and 87 % of them died within two years. 

There was one case of supraventricular tachcardia. 

LBBB was noted in 15 patients (20%) out of which 

10 died (66.67%) within 3 years. There were four(5%) 

cases of RBBB of which two died (50%) within two 

years. 
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Table 1.Yearwise mortality 

Year Total Surviving Mortality 
No. patients at at at at at at at 

of patients 6 months· 1 year 2years 3 years 4 years 5 years 6 years 

1992 6 1 5 5 5 5 5 5 5 

(83.3%) 

1993 5 2 1 1 1 1 2 3 3 

(20%) (40%) (60%) 
-

·" 

1994 8 2 2 4 6 6 6 6 6 
(50%) (75%) 

1995 17 7 2 5 10 10 10 10 10 

(59%) 

1996 12 3 4 7 9 9 9 9 9 
I (75%) 
' 

1997 27 18 4 8 9 9 9 9 9 

(33%) 
- -------------------
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Table 2.Agewise distribution of patients 

0-1 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 
years years years years years years years years years 

Total 7 10 3 7 14 19 11 3 1 

8 year 
morality 6 8 2 3 9 8 3 2 -

85.7% 80% 66.6% 43% 64% 42% 27% '66% 
'--~~--------···--

Table 3.Mortality based on ejection fraction 

B~etow 25% 25-35 Above 35% Not known 

Total 12 18 31 14 

Mortality 11 13 10 8 

91.7% 72.2% 32% 57% 

! 
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Table 4.Mortality based on NYHA class 

NYHA Total 3 months 6 months 1year 2years 3 years 4 years 5 years 6years 

class mortality mortality mortality mortality mortality mortality mortality mortality 

4 14 8 11 12 12 12 12 12 12 

57.1% (78%) 85.7% 

3 22 4 6 12 14 14 15 15 15 

(18%) 27.3% 54.6% 68.2% 

2 39 1 2 8 14 14 14 14 15 

(2.5%) (5%) 20.5% 36% 38.5% 
I '. - ---- ----------·---~----

9(a) 
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DISCUSSION 

In the present study .out of 75 patients there were 

33(44%) survivors. Table 1 shows that from 1992 to 

1997 there was an increase in the number of cases of 

DCM. This may be due to the increased awareness 

and early detection and the referral of DCM cases. 

This may be due to the wide spread availability of 

investigative facilities including Echocardiography. 

Survival of patients was better in 1997 compared to 

previous years. This also may be explained by early 

detection of DCM cases in recent years. This is further 

shown in table 4, where a good correlation with NYHA 

class and survival was noted. The mortality in NYHA 

class IV mortality was 85% , class Ill 54% and class II 

20.5% at the end of one year. During the same period 

64% NYHA class II patients were alive at five years. 
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Another important observation was the higher 

mortality in the lower age group. Infants had a 6 months 

mortality of 85% . These patients are sick and majority 

were in NYHA class IV. 

Postviral Cardiomyopathy patients had better 

survival -66.6%, out of the 9 patients, at a mean of 

five years± two years follow up. More over these patients 

were initially in class IV and subsequently they improved 

symptomatically and by way of their LV function. One 

28 year old male patient in class IV with severe LV 

dysfunction became normal after two years. 

Cardiomyopathy patients with Atrial fibrilliation had a 

higher mortality. Incidents of Atrial fibrilliation is low in 

this series (6.5%) compared to previous studies 1, 13. 

Previous studies showed incidents of atrial frbrilliation 

of above 20% . The mortality in this group was 80% 

which is consistant with previous studies. LBBB and 

ectopics were also associated with significantly higher 

mortality as in previous studies 1 , 13. 
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Ejection fraction had a good correlation with 

survival. EF below 25 percent had a 91.7% mortality 

by one year. EF above 35% had 32% mortality during 

the same period of one year. 

All patients were received digoxin, diuretics and 

ACE inhibitors. Survival is comparable with previous 

studies. 
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CONCLUSION 

Among dilated cardiomyopathy, postviral 

cardiomyopathy had better survival. 

Higher ejection fraction and lower NYHA class 

correlated with better survival. 

Infants had higher mortality compared to the older 

age group patients. 

Atrial fibrillation, VPCs and conduction blocks were 

associated with higher mortality. 
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