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Usefulness of Head-up Tilt Test in Adults with Syncope or Presyncope
of Unexplained Origin

June Soo Kim, M.D., Jae-Choon Ryu, M.D., Shin-Bae Joo, M.D.,
Hyeon-Cheol Gwon, M.D., Jin-A Choo, R.N., Young-Ran Choi, R.N.,
Seung Woo Park, M.D., Duk-kyung Kim, M.D., Sang Hoon Lee, M.D.,
Kyung Pyo Hong, M.D., Jeong Euy Park, M.D., Won Ro Lee, M.D.

Division of Cardiology, Cardiovascular Institute, Samsung Medical Center, Seoul, Korea

Background : Vasovagal syncope is a common cause of syncope. In some cases, syncopal
episode is recurrent, resulting in physical injury. Head-up tilt test with or without isoproterenol
provocation has been a tool to diagnose vasovagal syncope. But the protocol of head-up tilt
test has not been settled. In this study, we evaluate the usefulness of a head-up tilt test with
isoproterenol provocation in patients with syncope or presyncope of unexplained origin.

Method : Head-up tilt test was performed with patients in the fasting state in the morning.
After supine heart rate and blood pressure were obtained, each patient was tilted to the 70
degree upright position for 30 minutes using a motorized tilt table with a footboard. If the test
was negative in the baseline tilt, intravenous isoproterenol was started at 1 pg/min and then
increased by 1 pg/min every three minutes to a maximum of 5 pg/min while maintaining 70
degree upright position. The end points of test were positive response, intolerance of
isoproterenol, heart rate > 150 beats/min, and completion of the protocol. When an end point
reached, the patient was rapidly returned to the horizontal position.

Results :

1) Of 122 patients with syncope or presyncope, 113 patients(93%) had prodromal symptoms.

2) 23 patients(19%) had physical injury during episode.

3) 93 patients(76%) experienced episodes while they were standing or sitting.

4) A total of 83 patients(68%) had a positve response during head-up tilt test ; 7 patients(8%)
of these 83 patients had a positive response during the baseline tilt. But, 76 patients(92%)
required isoproternol provocation to elicit this response.
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5) The pattern of positive response showed vasodepressive pattern in 55 patients(67%), mixed
pattern in 26 patients(31%), and cardioinhibitory pattern in 2 patients(2%).

6) No significant side effect of isoproterenol was noted.

7) There were no significant differences between positive response group and negative
response group in terms of clinical characteristics and hemodynamic findings during head-up

tilt test.

Conclusions : A head-up tilt test with isoproterenol provocation could be an useful tool for
diagnosing vasovagal syncope or presyncope in adults.

KEY WORDS : Head-up tilt test - Vasovagal syncope or presyncope.
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Table 1. Clinical characteristics(l) of 122 patients with
Syncope or presyncope

Characteristics Value Range or
Percent

Agelyears) 39413 (16 -72)

Men/women 58/64

Syncope/presyncope 95/27

Syf\copa! eplsoqes 33430 (1-20)
in patients with syncope

Presence of prodromal 13 93%)
symptoms

Duration of symptoms(month) 72.2+101.8 (0.1 -552)

Injury 23 (19%)

mean+SD

Table 2. Clinical characteristics(ll) of 122 patients with
Syncope or presyncope

Associated factors (n=122) Percent
Standing + Sitting 93 (76%)
Micturition 6 ( 5%)
Defecation 9 ( 7%)
Combination 14 (12%)

Underlying problem (n=122)  Percent
None 97 (80%)
Hypertension 9 ( 7%)
Nonsustained ventricular )
tachycardia ( 1.6%)
Sinus bradycardia 2 ( 1.6%)
Hypercholesterplemia 2 ( 1.6%)
Diabetes mellitus 2 ( 1.6%)
Thyroid disease 2 ( 1.6%)
Others 6 ( 5%)
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Table 3. Results of head-up tilt test in 122 patients with
syncope or presyncope

Value Range or
Percent
Response
Positive response 83 (68%)
in the baseline tilt 7
during isoproterenol 76
Negative response 39 (32%)
Tl@e to positive response 400485 (2-51)
(min)
Side effect of isoproterenol 3 (2.4%)
mean+SD
cardioinhibitory
2%
mixed

vasodepressive
67%

Byt A 9SS 2 FRE F TH(8%) A= 7]
2 7197AF HALlA, 76 (92%)1 4% isoproterencl
Ao %A vHe-S HATH 7IRAAL HAA ¥4 W
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min °}4+¢} ¥ % isoproterenol ATl %A HHS
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Fig. 1. Pattern of positive response during head-up tilt test.

Fig. 2. Occurrence of positive
response during head-up tilt test.

Table 4. Clinical characteristics between positive tilt group and negative tilt group

Characteristics Positive group (n=83) Negative group (n=39) p Value
Mean age (years) 39+13 37+£14 NS
Sex (F/M) 45/38 19/20 NS
Absence of underlying disease (%) 80.7 76.9 NS
Presence of prodromal symptoms (%) 939 89.7 NS
Syncopal episodes in patients with syncope 27%32 24425 NS
Duration of symptoms (month) 71.3+£97.9 74.0+111.0 NS
Injury (%) 18.0 20.5 NS
Last episodes (month ago) 12.2+28.1 15.0£37.3 NS

mean=+SD ; NS, not significant
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Table 5. Hemodynamic responses to head-up tilt between positive tilt group and negative tilt group

Characteristics Positive group (n=283) Negative group (n=39) p Value
Supine systolic BP (mmHg) 123+15 119+17 NS
Supine diastolic BP (mmHg) 79+11 76+11 NS
Supine HR (beats/min) 67+10 71+£13 NS
Standing systolic BP (mmHg) 124415 119+16 NS
Standing diastolic BP (mmHg) 85+11 81+11 NS
Standing HR (beats/min) 72410 77+16 NS
Peak systolic BP (mmHg) 133+16 135119 NS
Peak diastolic BP (mmHg) 78+13 76+ 14 NS
Peak HR (beats/min) 122420 137422 <0.05
mean=+SD : NS, not significant
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