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ABSTRACT A study was carried out on 114 tetralogy of Fallot patients attending the De-
partment of Child Health, Medical School, University of Airlangga /Dr. Soetomo Hospital
between 1 January 1988 to 31 December 1992. Only 81 patients fulfilled our study cri-
teria where 52 (64.27%) were cases with complications such as cyanotic spells, 4 (4.93%)
among them had brain abscesses. Twenty-nine individuals without complications acted
as controls. Age, s€X, nutritional status, heratocrit, MCHC and onset of symptoms be-
tween the two groups Were analyzed using the multiple regression logistic. It has been

shown that relative nemia, polycythemia and the age of 2-5 years contributed to the on-
set of cyanotic spells, respectively, R = 03171 and p = 0.0004; R = 0.2220 and p =
0.0073; R=0.1363and p = 0.00465, There fore, in conventional treatment of tetralogy of
Fallot patients it is essential to observe these risk factors in order to avoid complications
and to improve the quality of life in these patients who are on the waiting list for surgery.

[Paediatr Indones 1995; 35:227-230]

Introduction essential for this kind of expensive sur-

gery, besides great experience and a good
Tetralogy of Fallot is the most commonly team-work among the specialists in-
found type of cyanotic congenital heart volved > Thus, not all-patients have the
disease.' Open cardiac surgery is the only chance to be operated on; just few medi-
definite treatment of patients with tetral- cal centers are able to perform this kind
ogy of Fallot;? however, complex and so- of surgery- Unfortunately, not all operated

phisticated equipment and facilities are patients show the expected results.”” On
the other hand, although new cases are
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economic class, thus resulting in many
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unoperated tetralogy of Fallot patients.
Furthermore, some patients on the wait-
ing list for surgery who are being treated
conventionally, often develop life threat-
ening complications, which results in in-
creased mortality rate and complications
during surgery.” It is essential to find fac-
tors associated with the development of
complications in patients who are being
treated medically. If these factors can be
controlled it would be possible to prevent
these complications and a better quality

of life can be expected for these patients
while waiting for surgery.®

Methods

A case-control hospital-based study was
carried out on tetralogy of Fallot patients
from January 1988 to December 1992,
consisting of outpatients and in-patients
of the Division of Cardiology, Department
of Child Health, Dr. Soetomo Hospital,
Surabaya. Patients included in this study
comprised all echocardiographically con-
firmed tetralogy of Fallot patients with
complication, i.e., cyanotic spells which
were evidenced a history of sudden deep
and fast breaths which accompanied by
increased cyanosis resulting in weakness,
to fainting spells and convulsions, or
those suffering from brain abscess indi-
cated by fever, leukocytosis, increased in-
tracranial pressure, or evidence of brain
abscess on skull xray and CT-Scan.
Tetralogy of Fallot patients without com-
plications served as controls.

Laboratory criteria were as follows:
polycythemia was defined as hematocrit >
65% with hemoglobin level >18 g/dl, rela-
tive anemia was defined as MCHC < 30%.

The age was based on the birth certificate
at the time of admittance, the nutritional
status was grouped on age matched body
weight according to the NCHS/WHO. The
nutritional status was considered as good
if it was within 2 SD from the standard,
medium if 3 8D from the standard, poor
if 4 SD from the standard. The time at
which the patient for the first time com-

plained about complications was consid-

ered as the time of the first complaint,

Multiple logistic regression method was

used to predict the probability of compli-

cations as a consequence of several risk
factors and determine the odds ratio,

Results

The subjects consisted of 81 (71.1%) pa-
tients fulfilling the study criteria, consist-
ing of 47 boys and 34 girls and 29
(35.0%) controls. Of the 81 patients, 52
(64.2%) experienced cyanotic spells and 4
(4.9%) had a brain abscess besides cya-
notic spells. The age of the patients
ranged from 3 months to 12 years with
19.8% under 2 years old, 39.5% between
2-5 years, and 40.8% over 5 years old.

The cyanotic spells mostly occurred be-
tween 2-5 years (46.2%); the prevalence
of the spells was higher in boys than in
girls (1.26:1).

In most cases, the hemoglobin concen-
tration was more than 18 g/dl and 42.3%
of the patients showed a hematocrit of
more than 65%. Brain abscess was found
at the age of more than 3 years (75%)
with boy to girl ratio of 3:1, and hema-
tocrit of more than 65%.

A good nutritional status was found in
24.7% of the cases and only 17.3% of the
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cases were accompanied by cyanotic
spells 25% of the cases were accompa-
nied by brain abscess. A poor nutritional
status was found in 75.3% of tl_'le cases
and 82.7% suffered from cygnouc spell_s,
75% cases were accompanied by brain
ablSQCe(iaSlZve anemia was found in 51.8%, (?f
which 73.1% suffered from cyanotic
spells. All brain abscess cases were ac-
companied by relative anemia. Polycythe-
mia was found in 29.6% o_f the cases.

Hemoglobin concentration, hematocrit,
relative anemia and age 2-5 years showefi
a significant association W'Lth cyanotic
spells. As seen from the_ !ogxstlc regres-
sion analysis the probability of tetra]og_y
of Fallot patients to develop cyanotic
spells is:

1

POO= - 1+e(-3,0121+2,89 x relative anemia+
2,8678 x polycythemia x age(2-5 year)

A rating of 1 point is given if the above
mentioned symptoms occur and. ZETO
point if no symptoms occur. P(x) is 'the
probability of a tetralogy of Fallot patient
to develop cyanotic spell, as t_he’ exponen_—
tial value or natural logarithmic value =
2.718.

Discussion

i jemia (p=0.0004 and 1 =
3631?1“;‘6)? vgich is found in 51.9% of t_hte
patients contributed the most to cyanotic
spells. The odds ratio of relative anemia
was found to be 18.076_9: thus,_ the nsg of
tetralogy of Fallot patients with relative

anemia experiencing cyanotic spells is _18
times more than patients without relative
anemia. _

Following relative anemia, ﬂ?e hema-
tocrit levels played a great role in the oc-
currence of cyanotic spells. The hem.a.to—
crit levels showed a significant positive
correlation with cyanotic spells (p=0.0073
and r = 0.222) and showed that the relg—
tive risk in the occurrence of cyanguc
spells was 17.6 times greater than with-
out polycythemia. The higher the hema-
tocrit levels, the greater the blood vis-
cosity and consequently resulting in an
increase in disturbances of _the blood
flow, especially in the circulation to the
br?énl;las been observed that age of t_he
patient has a significant con'el?tmn “?;}_1

otic spells, 2-5 years of age (p=
33265, t =p(e).1363 and OR = 6._?864]. At
the age of 2-5 years the relative risk U.f de—.
veloping cyanotic spells was 6.8 times
greater than the other age groups. A;-
cording to child, 1991, the hemod‘\-'palmc
changes are evidence at 2-4 year in th‘e
form of hypoxia of various dcgpeles.l Ac-
cording to Sastroasmoro’ cyanot_lc spe_llsr
decrease in frequency as well as intensity
following the formation of blood vessel
collateral at the age of 18 moths to 2
)eaPl;se.\rious investigators observed , ‘rf;atl_

the prevalence of brain abscess was 23%

however, in this study it was shown to be

only 4.9%. This appears to belcaused by
the fact that many patients \}-1&1 a bra{zw
abscess did not visit the hospltz?’l and that
this investigation was only l’nmte(i to pa-
tients aged 12 years old _whlle the oceur-
rence of brain abscess lsvmosuy E:l[ the
age of more than 12 years. No significant
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correlation was found in patients with
brain abscess with other parameters, this
may be caused to the relative small num-
ber of patients studied. However, it has
been observed that the mean hemoglobin
in patients with brain abscess was
19.4500 + 1.23234 and the mean hema-
tocrit was 68.75 + 4.8563.

Sastroasmoro’ noted that the preva-
lence of brain abscess or CVA was higher
in patients with hemoglobin and hema-
tocrit levels of more than 18 gr/dl and
65%. This is accordance with the results
of this study: mean hemoglobin in the
group without complications of 17.9207 +
1.7498, and 19.4500 + 1.2234 in the
group with a brain abscess, and a mean
hematocrit of 68.75 + 4.8563.

Conclusions

From the results of the study it has been
shown that relative anemia, polycythe-
mia, and age 2-5 years are associated
with the occurrence of cyanotic spells. It
is possible that other factors may also be
involved, however, other parameters such
as platelet count, albumin concentration
and nutritional status have not been
studied. By using the multiple logistic
analysis the probability of Tetralogy Fallot
patients in developing cyanotic spells can
be calculated as follows:

1

P(X)=
1+e(-3,0121+2,89 x relative anemia + 2,8678 x
polycythemia X age(2-5 year)

Further investigations have to be per-
formed in order to study other risk fac-
tors which may be associated with

cyanotic spells, brain abscess or other
complications.

By taking the risk factors into consid-
eration it is possible to avoid complica-
tions during the pre-operative prepara-
tions in order to obtain optimal results.
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