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Objectives. To determine the frequency of postoperative
fever in children with congenital heart disease who undergo
cardiovascular surgery, and the risk factors associated.

Patients and methods. In a prospective cohort study,
100 children under the age of less than 9 years were fo-
llowed-up during hospitalization in order to detect fever
after cardiac surgery. Preoperative, perioperative, and
postoperative variables were assessed to determine their
relationship with postoperative fever. The cases were pa-
tients who developed fever. Multivariate analysis was
used, and the odds ratio (OR) and 95% confidence inter-
vals (95% CI) were calculated.

Results. The frequency of postoperative fever was 46%.
Fever appeared within 24 hours of surgery in 56% cases.
In 32/46 (70%) cases, fever remitted within 72 hours. Fever
was more common in patients who underwent open-heart
surgery than in those treated with a closed technique (28
vs. 18, P = 0.045). Prolonged extracorporeal circulation
(OR = 1.024; 95% CI, 1.004-1.045), aortic cross-clamping
(OR = 2.83; 95% CI, 1.21-6.61) and postoperative infec-
tions (OR = 24.07; 95% CI, 7.2-75.0) were the risk factors
associated with the development of postoperative fever.

Conclusions. Postoperative fever is common in chil-
dren with congenital heart disease. The identification of
risk factors associated to the development of fever should
help clinicians to identify the cause of fever in this group
of patients.

Key words: Pediatrics. Congenital heart disease.
Surgery. Postoperative complications. Fever.
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INTRODUCTION

The elevation of body temperature after a surgi-
cal procedure is known as postoperative fever.1,2

The frequency of postoperative fever differs depen-
ding on the type of surgery: in orthopedics it ranges
from 39% to 100%; in gynecology it is approxima-
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Frecuencia y factores de riesgo asociados con el
desarrollo de fiebre postoperatoria en niños con
cardiopatía congénita sometidos a cirugía
cardiovascular

Objetivos. Determinar la frecuencia y los factores de riesgo
asociados al desarrollo de fiebre postoperatoria en niños con
cardiopatía congénita sometidos a cirugía cardiovascular.

Pacientes y métodos. Estudio de una cohorte pros-
pectiva. Cien niños menores de nueve años sometidos a
cirugía cardiovascular fueron vigilados durante su estan-
cia hospitalaria para identificar la presencia de fiebre des-
pués de la cirugía. Se registraron variables pre, trans y
postoperatorias para determinar su asociación con fiebre.
Los casos fueron pacientes que desarrollaron fiebre. Se
realizó análisis multivariado, calculándose odds ratio e in-
tervalos de confianza del 95% (IC del 95%).

Resultados. La frecuencia de fiebre postoperatoria fue
del 46%; en el 56% de los casos la fiebre ocurrió dentro
de las primeras 24 horas después de la cirugía, y en
32/46 (70%) casos la fiebre se resolvió en menos de 72
horas. La frecuencia de fiebre fue mayor en pacientes so-
metidos a cirugía intracardíaca que en cirugía extracardí-
aca (28 frente a 18, p = 0,045). Los factores de riesgo
asociados a fiebre postoperatoria fueron: mayor tiempo
de bomba de circulación extracorpórea (OR = 1.024; IC
del 95%, 1.004-1.045), pinzamiento aórtico (OR = 2.83;
IC del 95%, 1,21- 6,61) e infecciones en el período posto-
peratorio (OR = 24,07; IC del 95%, 7,2-75,0).

Conclusiones. El desarrollo de fiebre postoperatoria
en niños con cardiopatía congénita es un acontecimiento
frecuente. Los factores de riesgo encontrados en este es-
tudio pueden ayudar a los clínicos para orientarlos en la
búsqueda de la causa de fiebre en estos pacientes.

Palabras clave: Pediatría. Cardiopatías congénitas.
Cirugía. Complicaciones postoperatorias. Fiebre.



tely 40%, and in abdominal surgery it is less than
10%.3-5

Information about the frequency of postoperative fe-
ver in cardiovascular surgery is limited, and the figures
cited vary. To date, frequencies of 12% to 73%6-8 have
been described in studies of adult patients6 or of adults
and children.8 Only the study by Bell et al,7 out of all
these studies, specified that the type of surgery perfor-
med was valvular. There does not seem to be any con-
sensus regarding the time of onset of fever, with some
authors reporting that it appears in the first 48 h after
surgery,8 and others on day 6 of the postoperative pe-
riod.6

Other studies have investigated the causes related to
the onset and duration of postoperative fever. In gene-
ral, the presence of fever is considered to be associated
with the metabolic response to trauma, duration of sur-
gery, the accumulation of blood in closed spaces, use
of drainage tubes, drugs administered during the perio-
perative period, and infections.2-4,9 Some authors con-
sider that the inflammatory response secondary to sur-
gery is the main factor associated with postoperative
fever.10-12 In cardiovascular surgery, this type of fever
has generally been related with the use of an extracor-
poreal circulation pump during cardiopulmonary by-
pass, hypothermia, and the post-perfusion syndrome,12-

15 as well as infections, blood transfusions,
dehydration, and atelectasis.1,6-8,16,17

In view of the fact that the information on postope-
rative fever in patients undergoing cardiovascular sur-
gery is mainly from studies in adults, the objectives of
the present study were: a) to estimate the frequency of
postoperative fever in children with congenital heart
disease undergoing cardiovascular surgery, and b) to
identify the risk factors associated with the develop-
ment of postoperative fever in this group of patients.

PATIENTS AND METHODS

This is a case-control study within the context of a
prospective cohort study carried out between 1 Janua-
ry 1997 and 31 December 1998 at the Pediatrics and
Cardiology Hospitals of Centro Médico Nacional
Siglo XXI, Mexican Institute of Social Security,
Mexico City. These hospitals are tertiary reference
centers that receive referrals from the general hospitals
of at least five states of the Mexican Republic. The

protocol was approved by the investigational review
boards and ethics committees of both hospitals.

Patients

The study included children under the age of 9 years
with a diagnosis of congenital heart disease who were
scheduled to undergo cardiovascular surgery for the
first time. For admission to the study, patients had to
be free of fever or any infectious process prior to sur-
gery; patients who died in the perioperative period or
in the first 24 h after surgery without fever were exclu-
ded.

Monitoring

The children who met the selection criteria were fo-
llowed-up from the time of admission to the hospital
to the day of intervention and afterward. Follow-up
was daily in the intensive care unit and hospital ward,
and concluded at the time of hospital discharge.

Two of the authors collected information about
every variable from the clinical dossier (medical his-
tory, postoperative and anesthesia records) and from
the nursing records using special forms. Before begin-
ning the study, the forms and evaluators were standar-
dized.

Variables

The information was divided into three groups: pre-
operative, perioperative, and postoperative variables.
The preoperative information included: age, sex, nutri-
tional state, type of congenital heart disease, presence
of pulmonary hypertension, fever, rhinorrhea or cough,
and duration of the preoperative hospital stay. Periope-
rative variables: type of surgery (intracardiac or extra-
cardiac), type of anesthesia, drugs administered (anti-
biotics, anesthetics), and use of hypothermia. The
duration of the intervention and, when applicable, the
use of cardiopulmonary bypass and aortic clamping,
were recorded. Postoperative variables: presence of fe-
ver, day of onset, duration, and infectious complica-
tions. The condition of the patient at the time of hospi-
tal discharge and the total duration of the hospital stay
were recorded.

Definitions

Cases were patients who presented fever at any time
after surgery. Controls were patients who did not pre-
sent fever during the monitoring period from the end
of surgery to the time of hospital discharge.

Fever was defined as an axillary temperature of
≥38ºC recorded at any time after surgery, in two or
more instances during a 24-h period. This information
was obtained from nursing records. 
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ABBREVIATIONS

ASD: atrial septal defect
VSD: ventricular septal defect
PDA: persistent ductus arteriosus
OR: odds ratio
CI: confidence interval



Statistical analysis

A sample size of 100 patients was estimated after
taking into consideration a frequency of fever of 25%
and a 95% confidence interval (CI) of 13% to 29%,
and alpha 0.05. The sample size for the study of the
association of independent variables and the presence
of fever was calculated considering a logistical regres-
sion analysis,18 alpha level of 0.05, beta level of 0.10,
and a difference in the exposure factor of 50%, resul-
ting in n=104.

The results of the descriptive analysis of quantitative
variables was expressed as medians and minimum and
maximum values because the distribution was not nor-
mal. Quantitative variables were compared between
cases and controls using the Mann-Whitney U test;
qualitative variables were compared using the χ2 or
Fischer exact test. A value of P<.05 was considered
significant. The multivariate analysis used to determi-
ne the association of fever with preoperative, periope-
rative, and postoperative variables was conditional in-
verse logistic regression; the odds ratio and 95% CI
were calculated. The variables in which univariate
analysis yielded P≥.25 were admitted to the models.
Analyses were made with the SPSS v.10.0 statistical
package (SPSS Inc., Chicago, Illinois).

RESULTS

One hundred patients with an age range of 1 day to
8 years and a month were included; the median age
was 17.5 months and 67% were females. The most
frequent heart diseases were persistent ductus arterio-
sus (PDA), atrial septal defect (ASD), and ventricular
septal defect (VSD). Extracardiac surgery was perfor-
med in 50 patients. The most frequent surgical proce-
dures were ligature of PDA (26 cases; 52%) and re-
section of an aortic coarctation (11 cases; 22%). Of
the intracardiac procedures, VSD closure, alone or in
combination with correction of PDA or ASD, was the
most frequent intervention (17 cases; 34%), followed
by ASD closure (15 cases; 30%). All patients received
balanced general anesthesia with fentanyl (97%), ve-
curonium (87%), isofluorane (83%) and/or propofol
(70%).

Frequency of fever

There were 46 episodes of fever in 46 patients at
some moment after the intervention (46%). The onset
of fever occurred at a median of one day. Fever appea-
red in 26 cases (56%) in the first hours after surgery, in
35 patients in the first 48 h, and in one patient (2%) on
postoperative day 10. Of the 26 patients who had fever
the first day, it appeared in the first 12 h of the posto-
perative period in 24 patients and in the first 2 h in 2
patients.

The median duration of fever was 2 days; in appro-
ximately 70% (32/46) of the patients the fever resol-
ved within 72 h of onset. The fever persisted 11 days
in only 1 patient. The duration of fever differed accor-
ding to the day of onset. When the episodes began in
the first 48 h after surgery, the median duration was 2
days (minimum 1 day and maximum 11 days). In the
other 11, the median duration was 3 days (minimum 1
day and maximum 7 days), although the difference
was not significant (P=.7).

The frequency of fever in relation to the main diag-
nosis and type of surgery is shown in Table 1. Fever
was more frequent (P=.045) in the intracardiac surgery
group (28 episodes; 56%) than in the extracardiac sur-
gery group (18 episodes; 36%). Whereas the median
onset (1 day in both groups) and duration of fever (2.5
versus 2 days) were similar; 16/26 patients whose fe-
ver began in the first 24 h had undergone intracardiac
surgery. In the extracardiac surgery group, resection of
an aortic coarctation and cavopulmonary bypass were
the procedures in which fever appeared most fre-
quently. In the intracardiac surgery group, the correc-
tion of more than one defect (ASD+VSD, tetralogy of
Fallot, etc.) were the procedures most frequently ac-
companied by fever.

Comparison of cases and controls

In Tables 2-4, the preoperative, perioperative, and
postoperative variables are compared in the patients
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TABLE 1. Frequency of fever by type of surgery and

main diagnosis

Type of surgery
Main Frequency of

diagnosis No. fever (n=46) Percentage

Intracardiac ASD 8 3 37.5

(n=50) VSD 7 3 42.9

APVD 7 2 28.6

ASD+PDA 7 2 28.6

VSD+PDA 7 6 85.7

Tetralogy of Fallot 4 4 100

AV canal 4 3 75

ASD+VSD 3 3 100

TGA 2 1 50

RV hypoplasia 1 1 100

Extracardiac PDA 26 5 19.2

(n=50) Coarctation 

of the aorta 11 5 45.5

Pulmonary atresia 9 6 66.7

DRVOT 2 1 50

Aberrant right 

subclavian 1 1 100

Subaortic stenosis 1 0 –

ASD indicates atrial septal defect; VSD, ventricular septal defect; AV, atrioven-
tricular; APVD, anomalous pulmonary venous drainage; DRVOT, double right
ventricular outflow tract; PDA, persistent ductus arteriosus; TGA, transposi-
tion of great arteries; RV, right ventricle.



who presented fever (cases) and in those who did not
(controls). In Table 2 it is observed that, with the ex-
ception of the type of heart disease, there were no dif-
ferences in the variables considered in the preoperati-
ve period. By type of heart disease, there was a
greater proportion of children with PDA alone
(P=.003), or PDA in combination with VSD or ASD,
in controls. Patients with tetralogy of Fallot (P=.09)
or VSD with ASD (P=.19) were observed only in the
group of cases.

In relation to the perioperative variables (Table 3),
the cases had higher percentages of intracardiac sur-
gery, aortic clamping, use of cardiopulmonary bypass,
and hypothermia (P<.05). In the intracardiac surgery
group, the duration of surgery was also significantly

more prolonged than in controls. Although the dura-
tion of clamping and cardiopulmonary bypass were
greater in cases, the difference was not statistically
significant.

Of the postoperative variables (Table 4), there was a
significantly greater proportion of infectious and non-
infectious complications in cases. The most frequent
infectious processes were pneumonia and phlebitis.
Among the non-infectious complications, the most fre-
quent were metabolic acidosis, acute kidney failure,
and seizures.

On the other hand, the patients who presented fever
had significantly longer stays in both the hospital and
intensive care unit. During monitoring, 5 patients died,
4 cases and 1 control; the difference was not signifi-
cant.

Factors associated with postoperative fever 
in multivariate analysis

The first models were developed with variables
from every period; the only significant preoperative
variable was the diagnosis of PDA (odds ratio [OR]:
0.28; 95% CI, 0.09-0.86). Significant perioperative va-
riables were aortic clamping (OR, 2.83, 95% CI, 1.21-
6.61) and, after controlling for aortic clamping, use of
cardiopulmonary bypass, or intracardiac surgery, the
longer duration of cardiopulmonary bypass (OR,
1.024; 95% CI, 1.004-1.045). In patients with extra-
cardiac surgery, a more prolonged duration of surgery
was associated with fever (OR, 1.015; 95% CI, 1.015-
1.028). The variables of the postoperative period asso-
ciated with fever were the presence of infection (OR,
24.0; 95% CI, 7.27-75.0) and postoperative complica-
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TABLE 2. Comparison of the preoperative

characteristics of patients who developed fever

(cases) and those who did not (controls)

Cases, Controls,

Characteristic n=46 n=54 P

Age, months 16 (0-97)* 21.5 (0-79) .22

Sex

Male 17 (37) 16 (30) .52

Female 29 (63) 38 (70)

Main diagnosis of type of heart 

disease 5 (11) 21 (39)

PDA 5 (11) 6 (11)

Coarctation of the aorta 6 (13) 3 (5)

Pulmonary atresia 3 (6) 5 (9) .02

ASD 6 (13) 1 (2)

VSD+PDA 3 (6) 4 (7)

VSD 2 (4) 5 (9)

ASD+PDA 2 (4) 5 (9)

APVD 4 (9) 0

of Fallot 3 (6) 0

ASD+VSD 3 (6) 1 (2)

Atrioventricular canal 1 (2) 1 (2)

TGA 1 (2) 1 (2)

DRVOT 2 (4) 1 (2)

Others**

Nutritional status

Normal 15 (33) 24 (45) .51

First-degree nutritional 

deficiency 9 (20) 12(22)

Second-degree nutritional 

deficiency 16 (35) 13 (24)

Third-degree nutritional 

deficiency 6 (13) 5 (9)

Days of hospitalization before 

surgery 2 (1-18) 3 (1-14) .20

ASD indicates atrial septal defect; VSD, ventricular septal defect; APVD, ano-
malous pulmonary venous drainage; DRVOT, double right ventricular outflow
tract; PDA, persistent ductus arteriosus; TGA, transposition of great arteries.
*Quantitative values are shown as medians, with the minimum and maximum
values in parentheses. Qualitative values are shown as whole numbers, with
percentages in parentheses.
**Right ventricular hypoplasia (1), subaortic stenosis (1), aberrant right sub-
clavian (1).

TABLE 3. Perioperative characteristics of the 

children included and comparison of the patients 

who developed fever (cases) and those who did not

(controls)

Characteristic Cases, Controls,

n=46 n=54 P

Type of surgery

Extracardiac 18 (39) 32 (59) .045

Intracardiac 28 (61) 22 (41)

Duration of intervention, min 212.5 (80-300) 155 (75-360) .008

Aortic clamping 34 (74) 27 (50) .015

Clamping time, min 40.5 (2-120) 29 (7-69) .091

Cardiopulmonary bypass 33 (72) 26 (48) .017

Cardiopulmonary bypass 

time, min 79 (25-217) 65 (19-150) .093

Hypothermia 29 (63) 23 (33) .041

Type of incision

Medial 30 (65) 27 (50) .15

Lateral 16 (35) 26 (48)

*Quantitative values are shown as medians, with the minimum and maximum
values in parentheses. Qualitative values are shown as whole numbers, with
percentages in parentheses.



tions (OR, 10.3; 95% CI, 2.1-50.8). The significant va-
riables of the three periods were analyzed together, the
postoperative variables remained independent (OR,
12.5; 95% CI, 3.1-50.2, and OR, 11.5; 95% CI, 1.8-
70.2, respectively). When these variables were not
considered, only the diagnosis of PDA was significant
(OR, 0.19; 95% CI, 0.065-0.53). However, when the
type of surgery was controlled this variable ceased to
be significant. In the group of intracardiac surgery, the
duration of cardiopulmonary bypass had an OR of
1.015 and 95% CI, 0.99-1.032.

DISCUSSION

Postoperative fever has been the topic of study in se-
veral publications, but information on this phenome-
non in children is scant, particularly in cardiovascular
surgery. In recent years research on this subject has fo-
cused on the immunological aspects of the physiology

of its pathogenesis12,19-21 and on the evaluation of treat-
ments to reduce its incidence.22

The results of the present study provide more infor-
mation on the frequency and characteristics of posto-
perative fever in children with congenital heart disease
undergoing cardiovascular surgery. The frequency of
this phenomenon was 46%, but when frequency was
analyzed by type of intervention, it was 56% in pa-
tients undergoing intracardiac surgery and 38% in pa-
tients undergoing extracardiac surgery. These results
are very different from those reported in the only pu-
blication describing this phenomenon in children.8 In
that study, fever was more frequent overall and it is
noteworthy that all the patients who underwent sur-
gery with cardiopulmonary bypass presented fever.
Nevertheless, the frequency of fever was higher in
children over the age of five years, in contrast with the
findings of our study. In comparison with reports of
adults undergoing cardiovascular surgery, in which the
frequency of fever is about 30%,6,7 fever was more fre-
quent in this study. These findings, together with those
of Andrade et al,8 suggest the hypothesis that the fre-
quency of postoperative fever in children could be gre-
ater than in adults.

This study disclosed findings that have not been
described previously. The study design included pa-
tient monitoring throughout the postoperative period
until hospital discharge. This made it possible to deter-
mine that fever most frequently appeared in the imme-
diate postoperative period. In patients who suffered fe-
ver of earlier onset, it resolved within 72 h, but this
finding was not statistically significant. 

One of the reasons for carrying out this study was
that clinicians responsible for caring for children in the
postoperative period of cardiovascular surgery find it
difficult to determine the cause of fever.17 Generally,
the presence of fever indicates the possibility of infec-
tion, which leads to a search for the focus or, due to its
severity, to the early empirical use of antimicrobial
agents. Although the use of antimicrobial agents may
be justified, there are patients who do not benefit from
this practice. Consequently, we have sought factors
that can help clinicians to differentiate between cases
of fever due to infection and those due to other causes.
The variables investigated were those that have gene-
rally been identified as causes of fever in any type of
surgery, in addition to procedures used in cardiovascu-
lar surgery.

Univariate analysis disclosed differences between
the patients who developed fever in the preoperative
and perioperative period and those who did not. Only
one preoperative variable was related with postopera-
tive fever: patients who underwent repair of PDA alo-
ne had less probability of developing fever. On the
other hand, almost all the perioperative variables stu-
died were associated with fever, particularly a more
prolonged duration of surgery and the use of aortic
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TABLE 4. Postoperative characteristics of the 

children included and comparison of the patients 

who developed fever (cases) and those who did not

(controls)

Cases,* Controls,**

Characteristic n=46 n=54 P

Number of patients 

with infection 26 (56) 5 (9) <.0001

Site of infection**

Pneumonia 19 (41) 3 (6)

Urinary tract 2 (4) 1 (2)

Surgical wound 2 (4) 1 (2)

Acute otitis media 1 (2) 0

Sinusitis 2 (4) 0 <.0001

Phlebitis 6 (13) 0

Sepsis 4 (9) 1 (2)

Empyema 1 (2) 1 (2)

Number of patients with one 

or more complications 17 (37) 3 (6) <.0001

Complications**

Metabolic acidosis 5 (11) 0

Acute kidney failure 5 (11) 0

Seizures 4 (9) 0

Pleural effusion 2 (4) 0 <.001

Cardiorespiratory arrest 1 (2) 1 (2)

Acute lung edema 0 1 (2)

Pneumothorax 0 1 (2)

Others*** 7 (15) 0

Death 4 (9) 1 (2) .17

Days of intensive care stay 6 (1-24) 4 (1-24) .002

Total hospital stay, days 13 (3-43) 9 (1-26) .001

*Quantitative values are shown as medians, with the minimum and maximum
values in parentheses. Qualitative values are shown as whole numbers, with
percentages in parentheses.
**One or more characteristics may correspond to a patient.
***Atrioventricular block, cardiogenic shock, hemorrhagic cystitis, heart fai-
lure, supraventricular tachycardia, thrombosis of the longitudinal sinus, duo-
denal ulcer.



clamping, cardiopulmonary bypass, and hypother-
mia. 

The perioperative factors that reached statistical sig-
nificance were analyzed in different multivariate
analysis models to determine their true influence on
the development of postoperative fever. The results de-
monstrated that more prolonged cardiopulmonary by-
pass time and aortic clamping (but not the duration of
aortic clamping) were the variables associated more
frequently with fever. Since these procedures were not
performed in all the patients who underwent cardio-
vascular surgery, two more models were examined:
patients who underwent intracardiac surgery and pa-
tients who underwent extracardiac surgery. Fever was
associated with more prolonged cardiopulmonary by-
pass in patients who underwent intracardiac surgery,
and with a longer duration of surgery in the patients
who underwent extracardiac surgery. It should be no-
ted that the diagnosis of PDA was considered a protec-
tive factor or an indicator of a lower probability of de-
veloping fever in the model that included all the
variables. This was attributed to the fact that this type
of heart disease (Table 1) was the most frequent and
was accompanied by the frequency of fever (19%). In
general, correction of this type of heart disease invol-
ves technically simpler procedures; in this group, the
median duration of the operation was shorter (125
min) than in the rest of the heart diseases.

In general, the risk factors identified seemed to sha-
re a common pathophysiology for the development of
fever: activation of the immune response.10-12 Various
studies have shown that interleukins are released after
cardiopulmonary bypass, aortic clamping, and hypot-
hermia in cardiovascular surgery.12,14,20 The same me-
chanism seems to be involved whenever the duration
of surgery is extended. Considering that the immune
response is the main cause of fever, various authors
have tried to curtail the inflammatory response with
steroids in the preoperative and perioperative pe-
riod.23,24 The results are still controversial and it has
not yet been possible to determine the advantages of
using them to reduce the incidence of postoperative fe-
ver.22,25-27 In Mexico, where the present study was
made, steroids are not used systematically.

It should not be forgotten that infectious processes
play an important role in the development of postope-
rative fever.1 In the analysis of risk factors, the presen-
ce of some sort of infection in the postoperative period
was the most important variable. However, some ob-
servations should be made. The study design did not
establish any methods to follow. Consequently, pa-
tients with some type of infection were identified in
accordance with the treating physician´s criterion and
the medical record. It can be argued that in the presen-
ce of fever, physicians tend to overdiagnose infections
when clinical findings are not insufficient for the diag-
nosis of an infectious process. We examined this pos-

sibility with the cases of pneumonia, the infection
most often documented, in an independent analysis.
From the start it was noteworthy that were patients
diagnosed as pneumonia that did not have fever. In ad-
dition, in 14/19 (74%) patients with fever, the fever
began in the first 48 h of the postoperative period.
Normally, if the clinical condition of the patients 
allows, one of the criteria for cardiovascular surgery is
the absence of any infectious process. From the mo-
ment in which the study was planned, only patients
free of infectious processes and with no clinical mani-
festations of infection (cough, rhinorrhea, etc.) were
selected. This lead us to question whether or not these
patients actually had pneumonia, particularly in 8 of
the 14 patients (57%) with early onset fever that resol-
ved within 48 h. In view of these findings and the ot-
her risk factors identified in the perioperative period,
we propose that physicians examine the full range of
possible causes of fever when confronted with patients
like those included in this study. 

In conclusion, postoperative fever seems to be fre-
quent in children with congenital heart disease under-
going cardiovascular surgery, particularly when intra-
cardiac surgery is performed. Perioperative factors
associated with fever, such as a longer duration of sur-
gery, use of cardiopulmonary bypass, and aortic clam-
ping, have a common immunological pathophysiology.
We hope that these results motivate physicians to broa-
den their views to include other possibilities in addi-
tion to infection when fever appears in the postoperati-
ve period, particularly in the immediate postoperative
period.
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