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ORIGINAL ARTICLE / OZGUN ARASTIRMA

Clinical analysis and follow-up results of children with vasovagal syncope

Vazovagal senkoplu cocuklarda klinik degerlendirme ve takip sonuclari

Ahmet Midhat Elmaci', Fatih Akin?, Sevim Karaarslan®

ABSTRACT

Objective: Syncope is a common clinical problem that
occurs at all ages and is particularly prevalent in child-
hood and adolescence. In this study we aimed to inves-
tigate the continuity of the symptoms and effectiveness
of the therapy in patients who received medical therapy.
In addition, we investigated the association of tilt positiv-
ity or negativity with the continual syncope complaints by
repeating head-up tilt test (HUTT).

Methods: Forty-nine patients with vasovagal syncope fol-
lowed-up for 6 or more months were contacted with tele-
phone call. Follow-up period, syncope and presyncopal
attack frequency and status of drug usage of the patients
were recorded. The HUTT was repeated in all patients.
Data were evaluated by statistical methods.

Results: There were 27 female (55%) and 22 male (45%)
patients with a mean age of 14.9+7.9. The mean follow-
up period was 15.6+8.9 months. No significant sexual dif-
ferences were determined for the negativity and the posi-
tivity of the test (p>0.05). Tilt test positivity rate was sig-
nificantly lower than the first tilt test (p<0.05). Among the
patients with continual complaints whose first HUTT re-
sults were negative, the positivity rate of the repeated test
was 40%. The negativity rates of second tilt test was sig-
nificantly lower in syncope-free patients than in patients
with continual syncope attacks (p<0.05). The impact of
syncope complaints on the positivity of the HUTT were
significantly higher than presyncope complaints (p<0.05).

Conclusion: We suggested that HUTT must be repeated
in pediatric patients with continual syncopal attacks even
though the first test result was negative.

Key words: vasovagal syncope, child, head-up tilt test,
prognosis

OzZET

Amag: Senkop 6zellikle gocukluk ve adolesan yas gru-
bunda daha sik olmakla birlikte her yas grubunda gortle-
bilen klinik bir problemdir. Bu ¢alismada, vazovagal sen-
koplu hastalarda semptomlarin devami ve medikal tedavi
verilen hastalarda tedavinin etkinligi arastirildi. Ayrica tilt
testi sonuglarinin pozitif ve negatif olmasi ile devam eden
senkop sikayetleri arasindaki iliski incelendi.

Yontemler: Vazovagal senkop tanisiyla 6 ay veya daha
uzun suredir takip edilen 49 hasta telefon ile irtibat kuru-
larak hastanemize ¢agrildi. Hastalarin takip sureleri, sen-
kop ve presenkop siklidl, ila¢ kullanim dykuleri kaydedildi
ve tim hastalara tekrar tilt testi uygulandi. Elde edilen
bulgular istatistiksel olarak degerlendirildi.

Bulgular: Hastalarin 27’si kiz (%55), 22’si erkek (%45),
ortalama yas 14,9+7,9 yil, ortalama takip suresi 15,6+8,9
aydir. Kiz ve erkekler arasinda tilt testi sonucunun pozi-
tif veya negatif olmasi agisindan anlamli bir fark yoktu
(p>0,05). ikinci tilt testinde pozitiflik orani ilk teste gére
anlamli olarak diisiik bulunmustur (p<0,05). ik tilt testi
negatif olup sikayeti devam eden hastalarda tekrarlanan
tilt testinin pozitif olma orani %40 idi. Il tilt testi nega-
tif olup senkop sikayeti bulunmayan hastalarda, ikinci tilt
testinin negatif bulunma ihtimali, senkop sikayeti devam
eden hastalardan anlamli olarak daha ylksek saptandi
(p<0,05). Senkop gegirenlerde tilt testi pozitifligi, presen-
koplulardan anlamli olarak fazlaydi (p<0,05).

Sonug: ilk tilt testi sonucu negatif olsa da sikayeti devam
eden pediatrik hastalarda ayirici tani agisindan tilt testinin
tekrarini dnermekteyiz.

Anahtar kelimeler: vazovagal senkop, gocuk, tilt testi,
prognoz
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INTRODUCTION

Syncope has been defined as a sudden transient loss
of consciousness usually leading to a fall with as-
sociated loss of postural tone. Recoveries is usually
spontaneous, prompt and complete [1]. It accounts
for 3% of admittances to emergency services and
6% of hospitalized patients [2]. Vasovagal syncope
constitutes the most frequent cause. Of the patients
investigated because of syncope, 40% are of vaso-
vagal origins [3]. An incidence peak occurs around
the age of 15 years, with females having more than
twice the incidence of males [4].

There exists very limited evidence on the long-
term outcome of the children with vasovagal syn-
cope, whether they are treated or not. In our study,
we investigated the continuity of the symptoms and
effectiveness of the medical therapy after perform-
ing head-up tilt test (HUTT). In addition, we inves-
tigated the association of tilt positivity or negativity
with the continual syncope complaints with repeat-
ed HUTT.

METHODS

Forty-nine patients with vasovagal syncope who
were followed-up for 6 or more months at the Pedi-
atric Cardiology Unit of Meram School of Medicine
of Necmettin Erbakan University were contacted
with telephone call. Patients were included if they
had two or more episodes of syncope before HUTT.
Patients were excluded from the study if they had
other causes of syncope (including orthostatic syn-
cope, neurologic cause, cardiac syncope, and medi-
cation-related syncope). Informed parental consent
was obtained from all cases and the protocol was
approved by the ethics committee of Meram School
of Medicine. Initial data of patients were obtained
from the file records. The HUTT was repeated in
all patients. The diagnosis of vasovagal syncope
was based on a positive tilt test result and exclusion
of all other possible causes of syncope. To exclude
other causes, a careful history and physical exami-
nation, full neurological assessment, standard labo-
ratory tests, supine and orthostatic blood pressure
measurements, ECG and conventional echocardiog-
raphy were performed to all patients. Other diag-
nostic investigations, such as exercise stress testing,
24-hour holter recording and electrophysiological
study, were performed only when clinically indi-
cated. Advices given to all patients were; increased

fluid and salty intake, lying on the ground when
the symptoms were starting. In addition to advices,
medical therapy (propranolol, disopyramide, fluro-
hydrocortisone) was administered to patients who
formed severe bradicardia and asystolia during the
syncope attack with no prodromal findings.

Head-up tilt testing was always performed in
the morning, after 8 hours fasting, in a quiet, slight-
ly darkened room. The patients were positioned at
an angle of 70° from the horizontal plane after al-
lowing them to rest in supine position for 10 min-
utes. HUTT was considered to be negative if no
symptoms were observed after 45 minutes. Positive
HUTT was defined as the development of syncope
or presyncope. If symptoms had developed, test
was stopped immediately and patient was returned
to horizontal position. Patients were connected to
a standard cardiac monitor for continuous record-
ing of heart rate and rhythm throughout the test. A
manual sphygmomanometer of appropriate size was
used for blood pressure measurements in 5 minutes
intervals and in 1 minute intervals when the symp-
toms were started. Electronically controlled tilt table
with hydraulic was used for HUTT. No intravenous
fluid infusions or pharmacological provocation was
used during the HUTT. Syncope was defined as a
transient loss of consciousness and postural tone,
and presyncope was defined as a sensation of light-
headedness, dizziness, weakness and nausea [5].
Mixed response was defined as syncope or presyn-
copal attacks with hypotension and vasodepression,
bradicardia and cardioinhibitory response, hypoten-
sion and bradicardia. Hypotension response was de-
fined as at least 30 mmHg or 30% decrease from
the highest measured systolic blood pressure, and
bradicardia as a decrease of at least 20% in the heart
rate [6,7].

Statistical analysis

The statistical analysis was carried out using the
SPSS 15.0 statistical software package for Win-
dows. We used Pearson, Fisher’s Exact, McNemar
and Yates’s corrected y* tests. P<0.05 was consid-
ered as statistically significant.

RESULTS

There were 27 female (55%) and 22 male (45%)
patients. Mean age at first admission was 11.9+5
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years, and 14.9£7.9 at the second tilt test. Median
follow up period was 15.6+8.9 months (Table 1).

Forty-three patients had a history of at least two
syncopal attacks and 6 patients had only 1 syncope
and at least 4 presyncopal attacks. Forty patients
(82%) were standing up and 5 (10%) were sitting
just before the syncopal attack, 4 cases developed
syncope after injury, 37 (76%) patients were hungry
and 12 (24%) were full during the attack. Thirty-
seven patients (76%) had syncope or presyncopal
attacks at morning hours. Headache (84%), light-
headedness (73%), and nausea (26%) were the fre-
quent prodromal signs. Unpleasant feeling, sweat-
ing were rare (8%) prodromal signs. Three patients
(6%) had trauma, 8 patients (16%) had convulsion
and 2 patients (4%) had trauma and convulsion his-
tory during the syncopal attack.

Table 1. Clinical characteristics of subjects

n or mean * SD

Sex (M/F) 22/27
Age (years) 14,9+7,9
Follow-up duration (months) 15,648,9
Age at onset of syncope (years) 11,9+ 5

Two or more syncopal episode (n) 43

Prodromes (n) 41
Injury from syncope (n) 4
Seizures (n) 8

SD: Standard deviation

Twenty-nine patients (59%) developed a posi-
tive response during the initial HUTT. A negative
test was observed in 20 patients (41%). In the sec-
ond test 15 patients (31%) showed positive and 34
patients (69%) negative response. Positive tilt test
rates were significantly decreased in the second test
when compared with first test (P=0.008). Of 29 pa-
tients who showed positive response in the initial
HUTT, 13 (45%) had still positive response and 16
(55%) had negative response in the second test. Of
20 patients who showed negative response in the
initial HUTT, 18 (90%) had still negative response
and 2 (10%) had positive response in the second test
(Figure 1). There was statistically significant differ-
ence between the patients who still had negative re-
sponse in the second test and the patients who had
positive response in the first test and negative re-
sponse in the second (P=0.048). Additionally there
was statistically significant difference between pa-

tients who showed positive response in both tests
and who had negative response in the first and posi-
tive in the second test (P=0.01).

There was no significant differences for the
vasovagal responses between the first and second
HUTT (P=0.738). Syncope complaint continued in
7 of the 29 patients (24%) who had positive response
and 5 of the 20 patients (25%) who had negative
response. No significant difference was determined
for syncope continuity between the patients with
positive or negative response to HUTT (P=0.978).

The second HUTT was negative in all 15 pa-
tients who had no syncopal attack after the first test.
Three of the 5 patients (60%) who still had synco-
pal attacks after the first test had negative response
and the remainder 2 patients (40%) had positive
response. Patients who had no syncopal complaint
after the negative HUTT showed higher tendency
for negative response in the second test than the pa-
tients who still had syncopal complaints (P=0.05).

First Tilt Test Second T ilt test

Positive
— =13 (45%)
Positive
=29 (55%)
Negative
=16 (55%)
Positive
. =2 (10%)
Negative
=20 (41%)
Nagative
=18 (90%)

Figure 1. Results of first and second head-up tilt test in
patients

While medical advices were informed to 20
(69%) of 29 who had negative response to first
HUTT, medical treatment was given to the remain-
der 9 patients (31%). Four of the 9 patients (44%)
who had medical therapy showed positive and 5 pa-
tients (56%) negative response in the second HUTT.
Nine of the untreated patients (45%) had positive
response to second HUTT, where 11 patients (55%)
had negative. There existed no statistically signifi-
cant difference for a positive response to second
HUTT between the patients who were treated and
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untreated (P>0.05). While 2 of the 9 patients (22%)
who received medical therapy had continual synco-
pal attacks, 5 of the 20 patients (25%) without med-
ication showed continual syncopal attacks. There
was no significant difference for syncope continu-
ity or recovery between the patients who received
medical therapy or not (P>0.05).

DISCUSSION

Vasovagal syncope is the most frequent cause of
syncope in any setting and age group representing
21% of all syncopes in the general population [1].
HUTT is widely used in the diagnosis of vasova-
gal syncope which has no definite protocol. Its out-
comes are effected from several factors including,
tilt angle, duration, replacement of venous cath-
eterization. Because the steeper angles decreases
the specifity of the test we used the European So-
ciety of Cardiology proposal of 70° tilt angle [6].
In regard to several reports suggesting that venous
catheterization effects the test results, we studied
without any invasive procedure [8]. The specificity
and the sensitivity of passive HUTT was reported as
93-100% and 43-49% respectively in the pediatric
studies which included control groups [9,10]. Sev-
eral reports found out that drugs such as isoproter-
enol had decreased the specifity of the test [11-13].
In the report of American College of Cardiology, it
is informed that passive HUTT is more useful in the
diagnosis of vasovagal syncope [13]. For this rea-
son we used passive HUTT in our study and found
a positive rate of 59%.

Vasovagal syncope is by far the most frequent
cause of syncope in children and adolescents. The
HUTT is a widely used method for investigation of
syncope, presyncope, dizziness, palpitations related
to orthostatism and dysautonomia symptoms. How-
ever, the main indication has been to investigate the
vasovagal syncope [6]. The test also allows diag-
nosing other forms of orthostatic intolerance, such
as the dysautonomic response, characterized by
slow and progressive drop in blood pressure to be-
low 80 mmHg, without any drop in heart rate, asso-
ciated with symptoms of hypotension such as sudo-
resis, dizziness and blurred vision. Another frequent
dysautonomia is the postural orthostatic tachycardia
syndrome, in which the main complaints of patients
are palpitations, dizziness and presyncope related
to orthostatism. HUTT is essential to confirm the

diagnosis, which is considered positive when there
is a heart rate increment greater than or equal to 30
beats per minute (bpm) after orthostatic exposure or
maintenance of heart rate above 120 bpm during the
tilt [14].

It was reported that the reproducibility rate of
a positive response to HUTT on the same or sev-
eral days after the first test was 50-60% and this
was relatively lower than the rates of reproducing a
negative response which was 95% [15,16]. Alehan
et al. investigated the reproducibility of HUTT of 58
pediatric patients and found out that positive tilt test
was 74.4%, the negative tilt test was 84.2% [17].
In our study, when the first and second HUTT were
compared, the positivity rate of the second test was
significantly lower than the first test. The 15.6£8.9
months duration between the tests is thought to be
the reason of this lower rate. Although the duration
between the tests was 15.6+£8.9 months in our study,
we reproduced positive and negative response 45%
and 90% respectively.

Pavri et al. reported that 9 of 154 (6%) pa-
tients who had negative response in the first HUTT
showed positive response to second test which was
performed on the next day [18]. In our study 2 of 20
cases who had initially negative response, showed
positive response in the second test which was per-
formed 15.6+8.9 months after the first test. The sec-
ond HUTT was negative in all 15 patients who had
no syncopal attack after the first test. The continuity
of syncopal complaint affected the positivity of sec-
ond HUTT significantly, and the positivity rate was
40% (2 cases) in patients with continual syncopal
attacks. It is known that the sensitivity (43-49%) of
passive HUTT is lower and the specifity is higher
(93-100%) [9,10]. Probably some patients with
vasovagal syncopal attack had negative response
in the first HUTT because of this lower sensitivity
(false negative). The 2 cases who produced positive
response in the second test probably had vasova-
gal syncope with negative response in the first test.
Three patients with continual syncopal attacks who
still had negative response in the second test may
produce positive response in the third test.

The association of syncope recurrence and
HUTT results are investigated in several studies
[19,20]. Koukam et al. reported that the recurrence
rate of syncope in children and adolescents was 32%
and there was no significant difference between the
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patients who had positive or negative response to
HUTT [19]. Syncope continuity rates in our patients
who had positive or negative response in the first
test was 24% and 25% respectively. No significant
difference was determined for syncope continuity
between the patients with positive or negative re-
sponse to first HUTT.

No significant difference was found between
drug therapy and placebo group for syncope re-
currence, in previous long term placebo controlled
studies [19,21]. Kouakam et al. reported that 43 of
67 head-up tilt-positive children and adolescents
were treated empirically with oral fluids, beta-
blockers, disopyramide, midodrine, psychotherapy
[19]. The remaining 24 tilt-positive patients and all
tilt-negative patients received no treatment. During
follow-up there was no difference in syncope recur-
rence between tilt-negative or tilt-positive patients
either treated or untreated. In our study, drug ther-
apy had been stopped when the second HUTT was
performed to patients who received drug therapy
initially. There existed no statistically significant
difference for a positive response to second HUTT
between the patients receiving and not receiving
medical therapy after first positive HUTT. Likely,
there was no significant difference for syncope con-
tinuity between the patients who were treated and
untreated.

In conclusion, patients with vasovagal syncope
showed decreased syncopal attacks and tilt positiv-
ity in time. It can be speculated that HUTT must be
repeated in pediatric patients with continual synco-
pal attacks who showed negative response to first
test.

REFERENCES

1. Aydin MA, Salukhe TV, Wilke I, Willems S. Management
and therapy of vasovagal syncope: A review. World J Car-
diol 2010;26:308-315.

2. Parry SW, Kenny RA. The management of vasovagal syn-
cope. QIM 1999;92:697-705.

3. Kapoor WN. Evaluation and outcome of patients with syn-
cope. Medicine (Baltimore) 1990;69:160-175.

4. Wieling W, Ganzeboom KS, Saul JP. Reflex syncope in chil-
dren and adolescents. Heart 2004;90:1094-1100.

5. Sheldon R, Rose S, Flanagan P, et al. Risk factors for synco-

pe recurrence after a positive tilt-table test in patients with
syncope. Circulation 1996;93:973-981.

6. Brignole M, Alboni P, Benditt D, et al. Guidelines on man-
agement (diagnosis and treatment) of syncope. Eur Heart J
2001;22:1256-1306.

7. Grubb BP, Temesy-Armos P, Moore J, et al. The use of head-
upright tilt table testing in children and adolescents. Pacing
Clin Electrophysiol 1992;15:742-748.

8. Savage DD, Corwin L, McGee DL, et al. Epidemiologic fea-
tures of isolated syncope: the Framingham Study. Stroke
1985;16:626-629.

9. Lewis DA, Zlotocha J, Henke L, Dhala A. Specificity of
head-up tilt testing in adolescents, effects of various de-
grees of tilt challenge in normal control subjects. J Am Coll
Cardiol 1997;30:1057-1060.

10. Ross BA, Hughes S, Andersen E, Gillette PC. Abnormal
responses to orthostatic testing in children and adolescents
with recurrent unexpplained syncope. Am Heart J 1991;
122:748-754.

11. Kapoor WN, Brant N. Evaluation of syncope by upright
tilt testing with isoproterenol. A nonspecific test. Ann Intern
Med 1992;116:358-363.

12. Alehan D, Lenk M, Ozme S, et al. Comparison of sensitiv-
ity and specificity of tilt protocols with and without isopro-
terenol in children with unexplained syncope. Pacing Clin
Electrophysiol 1997;20:1769-1776.

13. Benditt DG, Ferguson DW, Grubb BP, et al. Tilt table test-
ing for assessing syncope. American College of Cardiology.
J Am Coll Cardiol 1996;28:263-275.

14. Macedo PG, Leite LR, Santos-Neto L, Hachul D. Tilt test-
-from the necessary to the indispensable. Arq Bras Cardiol
2011;96:246-254.

15. de Buitleir M, Grogan EW Jr, Picone MF, Casteen JA. Im-
mediate reproducibility of the tilt table test in adults with
unexplained syncope. Am J Cardiol 1993;71:304-307.

16. Brooks R, Ruskin JN, Powell AC, et al. Prospective evalu-
ation of day-to-day reproducibility of upright tilt-table test-
ing in unexplained syncope. Am J Cardiol 1993;71:1289-
1292.

17. Alehan D, Uner A, Ayabakan C, et al. Reproducibility of
head-up tilt test results in children with vasovagal syncope.
Int J Cardiol 2003;88:19-25.

18. Pavri BB, Ruskin JN, Brooks R. The yield of head-up tilt
testing is not significantly increased by repeating the base-
line test. Clin Cardiol 1996;19:494-496.

19. Kouakam C, Vaksmann G, Pachy E, et al S. Long-term fol-
low-up of children and adolescents with syncope. Predictor
of syncope recurrence. Eur Heart J 2001;22:1618-1625.

20. Diaz JF, Tercedor L, Moreno E, et al. Vasovagal syncope in
pediatric patients: a medium-term follow-up analysis. Rev
Esp Cardiol 2002;55:487-492.

21. Biffi M, Boriani G, Bronzetti G, et al. Neurocardiogenic
syncope in selected pediatric patients-natural history during
long-term follow-up and effect of prophylactic pharmaco-
logical therapy. Cardiovasc Drugs Ther 2001;15:161-167.

Dicle Tip Derg / Dicle Med J

www.diclemedj.org

Cilt / Vol 40, No 3, 369-373



