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Pre-anesthetic echocardiographic findings in children
undergoing non-cardiac surgery at the University of
Benin Teaching Hospital, Nigeria
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Abstract

Background: A pre-anaesthestic echocardiogram (echo) is
requested for most non-cardiac surgeries to identify possible
cardiac structural anomalies.

Objective: To describe the prevalence and spectrum of struc-
tural cardiac abnormalities seen in various non-cardiac condi-
tions.

Methods: We carried out a retrospective review of pre-anaes-
thetic echos performed over five years on children sched-
uled for non-cardiac surgery. The requests were categorised
according to referring specialities, and the biodata and echo
findings were noted.

Results: A total of 181 children and 181 echocardiograms
were studied, and 100 (55.2%) of the patients were male. Most
of the children (87, 48.1%) with oro-facial clefts were referred
from dentistry. Of the 181 children, 39 (21.5%) had cardiac
abnormalities, most (34, 87.2%) of whom had congenital
heart disease (CHD). Ophthalmic requests with suspected
congenital rubella syndrome (CRS) had the highest preva-
lence of 8/12 (66.7%) while the lowest was oro-facial clefts at
15/87 (17.2%). Atrial septal defect was the commonest abnor-
mality, found in 14 patients (35.9%).

Conclusion: Pre-anaesthetic echo should be performed, espe-
cially for children with suspected CRS and other congenital
anomalies, requiring non-cardiac surgery.
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Patients requiring non-cardiac surgery, with suspected or
symptomatic structural cardiac anomalies, may have increased
peri-operative risk.! This often necessitates a request for further
cardiovascular evaluation, including echocardiography (echo) as
part of the pre-anaesthetic evaluation to reduce anaesthetic risk.'

Other patients undergoing non-cardiac surgery may have
conditions commonly associated with congenital heart diseases
(CHD), such as children with cleft lip and palate,’> those
with suspected congenital rubella syndrome (CRS) and other
congenital malformations.* The presence of congenital anomalies
in one system may be associated with increased incidence
of congenital anomalies in other systems.* In particular, the
presence of associated CHD increases the anaesthetic risk. It
therefore becomes imperative that children with such suspected
cardiac anomalies or those with conditions commonly associated
with CHD and undergoing non-cardiac surgery are evaluated for
the presence of cardiovascular anomaly.

From studies in Nigeria, the prevalence of CHD in children
with cleft lip and palate ranges from 9.5 to 20%.3” The prevalence
is higher in those with cleft palate than in those with cleft lip
only. This relatively high prevalence of CHD in children with
oro-facial cleft has prompted the policy in most centres of
pre-anaesthetic echo for all such patients.

Congenital rubella syndrome is characterised by a triad of
deafness, cataract and cardiac malformation.® Affected children
with cataract, which is the commonest ocular manifestation,
would prompt presentation to the ophthalmologist. The
children are referred for cardiovascular evaluation, including
echocardiography, to confirm or exclude possible cardiac
anomalies. Although a variety of CHDs have been found in
children with CRS, patent ductus arteriosus (PDA) tends to be
the predominant CHD reported.’

Adenotonsilar hypertrophy (AH) is a common cause of
obstructive sleep apnoea syndrome and other sleep disorders in
childhood.” This is a common childhood presentation to ear,
nose and throat (ENT) surgeons. Commonly associated with AH
are ventricular hypertrophy and other rhythm abnormalities that
may increase anaesthetic risk during adenotonsilectomy."

Following the increasing availability of echocardiographic
services in the country, some patients being prepared for non-cardiac
surgeries are referred for pre-anaesthetic cardiovascular evaluation,
including echo. The cost of echo is often high and this increases the
cost of surgery. This study was conducted to describe the prevalence
and spectrum of structural cardiac abnormalities seen in the children
with various non-cardiac conditions, referred to our echo laboratory.
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Methods

The study was carried out in the echocardiography laboratory
of a tertiary institution. It was a retrospective review of children
aged from birth to 17 years who were referred either by the
anaesthetist or surgeon for pre-anaesthetic echocardiographic
evaluation. Some children were referred because they had
congenital malformations for which they required surgery and
therefore needed to exclude concomitant congenital heart defects.
Others were referred for routine pre-anaesthetic cardiovascular
examination, including echo, for conditions such as oro-facial
clefts, congenital rubella syndrome and adenoidal hypertrophy.
Occasionally, some were referred by the anaesthetist or clinician
because of abnormal cardiovascular findings on clinical
evaluation. The routine cases were often referred by surgeons
while the ones with incidental findings were often referred by
anaesthetists.

The children were grouped according to the referring
departments/specialities, including restorative dentistry,
ophthalmology, ENT and other units. The other units included
paediatric surgery, and cardiothoracic and plastic surgical units.
The haematology department referred one child with sickle cell
anaemia for echo in preparation for stem cell transplantation.
This case was added to the other units.

The echocardiography register/report sheet included
information on age, gender and indication for the procedure, in
addition to the echo findings. The study period was five years,
between July 2009 and June 2014. Permission was obtained from
the institutional ethics committee to use the patients’ data.

A transthoracic echo was performed by the paediatric
cardiologist in the centre. Each child had two-dimensional,
M-mode and Doppler examinations in multiple views. Left
ventricular function was evaluated by measuring the fractional
shortening (FS) and ejection fraction (EF) with the Teichholz

Table 1. Conditions requiring surgery referred
from the various departments

Conditions Number Percentage
Dentistry
Cleft lip 38 21.0
Cleft lip/palate 29 16.0
Cleft palate 20 11.1
Facial cleft 2 1.1
Paroditis 1 0.6
Ophthalmology
Cataract extraction 17 9.4
Strabismus 1 0.6
Ptosis 1 0.6
Eye agenesis 1 0.6
ENT
Adenoidectomy 23 12.7
Meamatomy 1 0.6
Mastoidectomy 1 0.6
Other units
Congenital limb abnormalities 10 5.5
Tracheo-oesophageal fistula 4 22
Anorectal abnormalities 3 1.7
Other congenital anomalies 11 6.1
Tumours 2 1.1
Stem cell transplantation 1 0.6
Other surgeries 15 8.3
ENT = ear nose and throat.

method, using the Aloka Prosound SSD-4000SV (Aloka,
Meerbusch, Germany). Analysis of the reports was done
according to the recommendations of the American Society of
Echocardiography.” Any cardiac abnormality detected on echo
was noted. This included CHD and acquired abnormalities such
as ventricular hypertrophy and pericardial disease.

Right ventricular hypertrophy (RVH) was diagnosed when the
free wall was > 5 mm, measured at end-diastole.” Left ventricular
hypertrophy (LVH) was diagnosed when the left ventricular
posterior wall was > 13 mm, measured in systole.* Other
diagnoses were based on standard echo findings. The diagnosis
of CRS was made using the World Health Organisation case
definition.” No confirmatory laboratory tests were done because
the facilities were not available.

Statistical analysis

The data were coded and entered into IBM-SPSS version 20.1
(Chicago, IL) and analysed using the same statistical tool. The
frequencies of cardiac abnormalities are presented in simple
percentages. Continuous variables such as age are presented as
means and standard deviation (SD), or median and range if the
range of values was wide. The median values of the ages, FS
and EF between variables were compared using the Kruskal—
Wallis test. The association between variables, such as cardiac
abnormality and referring specialities, was compared using the
x* test. Significance was set at p < 0.05 at 95% confidence level.

Results

There were 181 children recruited over the study period, of
whom 100 (55.2%) were males. The mean age was 3.0 £ 3.5 years
with a range of two days to 16 years. The median age was 1.7
years.

The 181 children were referrals from dentistry (90, 49.7%),
ENT (25, 13.8%), ophthalmology (19, 10.5%) and other units
(46, 26.0%). The distribution of conditions requiring surgery for
the referred children from the various departments is shown in
Table 1.

The median ages of the cases according to the referring
department/speciality are as follows: children referred from other
units were 2.0 years (range: 2 weeks — 16 years), ENT 3.0 years
(range: 1-13 years), ophthalmology 2.0 years (range: 3 months —
11 years) and dentistry 10 months (range: 2 days — 14 years). The
difference between the median ages of patients referred by the
various specialities was statistically significant (p = 0.01).

Of the 181 cases referred, 39 (21.5%) had cardiac abnormalities
on echo. The abnormalities were CHD in 34 children (87.2%),
and ventricular hypertrophy in five (12.8%). The 39 children
with cardiac abnormalities consisted of 22 males (56.4%) and

Table 2. Distribution of cases with cardiac
abnormalities by referring department

Number of Number with
Referring speciality cases referred cardiac anomaly Percentage
Dentistry 90 15 16.7
ENT 25 5 20.0
Ophthalmology 20 9 45.0
Other units 46 10 21.7
ENT = ear nose and throat.
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Table 3. Distribution of the type of cardiac

abnormalities by referring specialities

Stem cell transplant
Total 14 7 5 3 1 1 5 3 39
ASD = atrial septal defect, PDA = patent ductus arteriosus, VSD = ventricular

septal defect, AVSD = atrioventricular septal defect, CCHD = cyanotic congenital
heart disease, ENT = ear nose and throat.

Ventricu-
Referring ASD/ ASDI lar hyper-
speciality ASD PDA VSD AVSD VSD PDA trophy CCHD Total
Dentistry 7 3 3 - - 1 - 1 15
ENT 1 - 1 - - - 3 - 5
Ophthalmology 3 4 1 1 - - - - 9
Other units 3 - - 2 1 - 2 2 10

17 females (43.6%). The median age of the 39 children was 1.1
years (range: 2 days to 16 years). The distribution of the 39
children with cardiac abnormalities according to the referring
departments is shown in Table 2. The highest percentage of
cases with cardiac abnormalities was in patients referred from
ophthalmology (9/20, 45.0%).

Of the 34 children with CHD, 31 (91.2%) had acyanotic
CHD while three (8.8%) had cyanotic CHD. The commonest
cardiac abnormality was isolated atrial septal defect (ASD) in
14 cases (35.9%), followed by isolated patent ductus arteriosus
(PDA) in seven (17.9%). The cardiac abnormalities in the group
with cyanotic CHD were tetralogy of Fallot, two cases (one was
repaired), and one case of single ventricle. The distribution of
cardiac abnormalities by referring department/speciality is given
in Table 3.

Twelve children had suspected congenital rubella syndrome
with cataract, and eight (66.7%) of these had cardiac
abnormalities. They were all CHD cases and consisted of three
with ASD (37.5%), three with PDA (37.5%), one with ventricular
septal defect (VSD) (12.5%) and one with atrioventricular septal
defect (AVSD) (12.5%).

Most (87, 96.7%) of the 90 children referred from dentistry
had cleft lip or palate. Of the 87 cases, 38 (43.7%) had cleft lip
only, cleft palate only was present in 20 (23.0%), and cleft lip
and palate was present in 29 children (33.3%). Of the 90 cases,
15 children (16.7%) had cardiac anomalies, and all were CHD.

Of the three categories of oro-facial cleft, the highest
proportion of CHD was found in children with cleft lip and
palate (7/29, 24.1%), compared to children with cleft palate only
(4/20, 20.0%), and those with cleft lip only (2/38, 5.3%). There was
a significantly higher proportion of CHD in children with any
form of cleft palate (12/49, 24.5%), compared to those with cleft
lip only (2/38, 5.4%) (p = 0.019, OR = 5.8, 95% CI = 1.2-27.9).
The distribution of type of CHD among children with different

Table 4. Distribution of the type of cardiac abnormalities

in children with cleft lip/palate

Type of CHD Cleft lip Cleft palate Cleft liplpalate Total
ASD 1 2 3 6
PDA - - 2 2
VSD - 2 1 3
PDA, ASD - - 1 1
TOF 1 - - 1
Total (%) 2(15.4) 4(30.8) 7(53.8) 13 (100.0)
CHD = congenital heart disease, ASD = atrial septal defect, PDA = patent
ductus arteriosus, VSD = ventricular septal defect, AVSD = atrioventricular
septal defect, TOF = tetralogy of Fallot.

types of cleft lip and palate abnormalities is shown in Table 4.

No cardiac abnormality was seen in the case referred for
echocardiography prior to stem cell transplantation. Among
the children with ventricular hypertrophy, three with RVH were
referred for evaluation for adenoidectomy. Two others with
LVH were cases of Wilm’s tumour and Burkitt’s lymphoma,
referred for evaluation for biopsy under general anaesthesia. The
rest of the children from other units who had CHD consisted
of two cases of omphalocoele, two with anorectal anomalies
(Hirshsprung and imperforate anus), and a case of repaired
tetralogy of Fallot requiring hernia repair.

Of the 46 children referred from other units, 28 (60.9%) had
a form of congenital anomaly. Of the 28, five (17.9%) had CHD
and none of the 18 without congenital anomaly had CHD. The
difference was however not statistically significant (p = 0.14, OR
=7.1, CI=0.37-137.20).

The median (range) FS and EF values of the study population
were 38.0% (28.5-57.0) and 70.0% (56.8-81.1), respectively.
Table 5 shows the FS and EF values of the study population
by referring specialities. There was no statistically significant
difference between FS and EF values by specialities (p = 0.48 and
0.70, respectively for FS and EF).

The median (range) FS values of children with and without
cardiac abnormalities were 35.0% (31.7-44.3) and 37.8% (28.0-
49.0), respectively (p = 0.64). The median (range) EF values of
children with and without cardiac abnormalities were 67.3%
(61.2-79.3) and 70.2% (56.8-81.1), respectively (p = 0.73).

Discussion

In this study, 21.5% of children presenting for pre-anaesthetic
echo for non-cardiac surgery had cardiac anomalies. The
percentage in our study is lower than the 35% obtained in a study
by Oyati et al. in Zaria,” Nigeria, on children with non-cardiac
congenital anomalies. The lower value in our study may have
been due to the lower proportion of children with congenital
anomalies in our study.

There is a higher risk of concurrent congenital anomalies,
including CHD, in children with congenital anomalies.* The high
value of echocardiographically confirmed cardiac anomalies in
our study supports the continued practice of echocardiography
for such children, considering the increased anaesthetic risk that
the presence of cardiac malformation may present.

The 16.7% prevalence of CHD in children with cleft lip
and palate in our study is consistent with the 15% recorded by
Otaigbe et al® in Port Harcourt, Nigeria, but lower than the
20% obtained in a similar study in Kano.” The latter two studies
consisted of small sample sizes and may have precluded drawing
strong inferences from the studies, compared to our study with a
sample size of 87 children.

Table 5. Median values of fractional shortening and ejection fraction

by referring specialities

Referring
specialities

Fractional shortening
median (range)

Ejection fraction

p-value  median (range) p-value

Dentistry 38.0 (43.0-49.0) 0.48 70.0 (64.2-81.1) 0.70
ENT 36.5(29.0-40.0) 67.6 (59.0-72.9)
Ophthalmology 37.3 (34.0-40.0) 68.7 (65.4-72.0)
Other units 37.5(28.0-47.2) 71.7 (56.8-79.8)

*p-values for the difference in median fractional shortening and ejection frac-
tion values between specialities. ENT = ear nose and throat.
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The 16.7% prevalence of CHD we found is higher than the
9.5% seen in the study by Aimede ef a/.’ in Abeokuta, but much
lower than the prevalence in the study by Sun ez a/.' from eastern
China. These various values may reflect the different influences
of environmental factors on cleft lip/palate. Congenital cardiac
anomaly was more prevalent in cases of cleft palate, and in a
combination of cleft lip and palate, the prevalence was even
higher. This is in keeping with previous works.>”"

Suspected CRS was the commonest ophthalmological referral
for echo in this study and speaks to the endemicity of CRS in our
environment. The high value of CRS in our study may be due to
the lack of routine rubella vaccination in the nation. The highest
prevalence (45.0%) of cardiac anomalies was found among
children referred from ophthalmology. This may have been due
to the high proportion of CRS among the referred children.

Cardiac malformations are particularly common among
children with CRS, especially when the infection occurs early
in pregnancy.” In our study, 66.7% of children with suspected
CRS had cardiac anomalies. This high value is consistent with
the findings of 85.7 and 72% by Otaigbe et al.° in Port Harcourt,
Nigeria and Kyaw-Zin-Thant ef al. in Myanmar, respectively.”

This finding also suggests that cardiac anomaly is more
likely in children referred for cataract extraction than for any
other non-cardiac surgical condition. This is because CRS is a
common cause of childhood cataract. The number of suspected
cases of CRS over a five-year period in this study (12) is higher
than the seven cases seen by Otaigbe e al’ in Port Harcourt,
Nigeria. This may reflect the different levels of activity of the
virus in different localities.

The cardiovascular anomalies in children with cleft lip/
palate were all CHD. The spectrum of CHD consisted mostly
of acyanotic CHD, as documented in the studies from Port
Harcourt and Kano.®” The commonest CHD was atrial septal
defect (ASD) followed by VSD. These CHDs were similarly
reported in earlier studies from Nigeria and outside Nigeria.*”"
The preponderance of ASD may suggest that most of the
children with cleft lip/palate would be asymptomatic and appear
apparently normal on clinical evaluation. This further buttresses
the need for echo evaluation prior to anaesthesia.

PDA and ASD were the commonest CHD in children
referred from ophthalmological surgery, of whom most had
suspected CRS. Most previous studies on children with CRS
also demonstrated PDA and ASD as common CHDs.** Most
children referred from ENT were for adenoidectomy, which
suggests that the condition is quite prevalent in children.

Only three of the 20 cases with adenoidal hypertrophy had
ventricular hypertrophy. The low prevalence of ventricular
hypertrophy in children with obstructive sleep airway syndrome
has similarly been reported in an earlier study from Ibadan.” It
was recommended from the Ibadan study that cardiovascular
evaluation be reserved for children with severe disorder. However
considering the two cases (10%) of ASD among children referred
from ENT in our study, it might be worthwhile continuing
to request echocardiograms for all children with adenoidal
hypertrophy, not only to identify ventricular hypertrophy but
also to detect possible CHD in these children.

Most previous works studied the echo changes in children with
cancers on chemotherapy.?** Ventricular echo indices appeared
normal in cancer patients who were not on chemotherapy.’ In
our study however, we noted the presence of left ventricular

hypertrophy in the two oncology cases referred for echo. It is not
clear whether the advanced stages of the disease were responsible
for the findings in this study. It is important therefore to study
this group of patients further to evaluate cardiac function,
since the number of these subjects in our study was small. It is
particularly important, as most patients present with advanced
stages of cancer in our environment, and a number of them
undergo anaesthesia for surgery to debulk masses or for open
biopsy.

The children referred from dentistry were significantly younger
than those from other specialities. This finding may speak to the
need to repair oro-facial clefts early for cosmetic reasons, to
preserve phonation and prevent other complications such as
aspiration pneumonitis. The children referred from ENT were
the oldest, probably since most were for adenotonsillectomy. It
takes a while for adenoidal hypertrophy to reach levels that can
cause obstructive sleep apnoea syndrome and therefore the need
for surgical intervention.

The left ventricular function of the study population was
adequate, irrespective of whether they had cardiac anomalies or
not. This was demonstrated by the normal median values of the
EF and FS in the study population and the lack of a significant
difference between the median FS and EF of the children with
cardiac anomalies and those without anomalies.

There are limitations to the interpretation of our results.
It was a retrospective review with the attendant problems of
missing records, poor documentation or insufficient clinical
information. However the problems of missing records or
poor documentation were obviated by the single source of
echocardiography and uniform documentation of findings.
Secondly, the observed prevalence of cardiac anomalies does
not represent the prevalence in the community. Most of the
children were delivered in the hospital or sought further care in
our centre. Echo detection of cardiac anomalies in the children
referred for pre-anaesthetic evaluation remains the strength of
this study.

Conclusion

Of the children referred for pre-anaesthetic echo evaluation,
21.5% had cardiac anomalies. The 16.7% prevalence of CHD
among children with oro-facial clefts was high. Children with
cleft palate had a higher prevalence of CHD compared with those
with cleft lip only. Suspected CRS was the commonest reason for
ophthalmological referral and accounted for 66.7% of cases with
CHD. There was a low prevalence of ventricular hypertrophy
in children with AH, some of whom had CHD, prompting the
need for continued pre-anaesthetic echo evaluations. The cardiac
anomalies were mostly acyanotic CHD. The children with
congenital anomalies from other surgical units were more likely
to have a positive echocardiographic screening. It is therefore
recommended that pre-anaesthetic echocardiographic evaluation
should be continued for children, especially those with suspected
CRS and oro-facial clefts, and those with congenital anomalies.

References

1. Canty DJ, Royse CF, Kilpatrick D, Bowman L, Royce AG. The impact
of focused transthoracic echocardiography in pre-operative clinic.
Anaesthesia 2012; 67: 618-625.



|

280

CARDIOVASCULAR JOURNAL OF AFRICA ¢ Volume 27, No 5, September/October 2016

Ademiluyi SA, Oyeneyin JO, Sowenumo GO. Associated congenital
abnormalities in Nigerian children with cleft lip and palate. West Afir J
Med 1989; 8: 135-138.

George IO, Frank-Briggs AI, Omamabo RS. Congenital rubella
syndrome: pattern and presentation in a southern Nigerian tertiary
hospital. World J Pediatr 2009; 5: 287-291.

Ekure EN, Animashaun A, Bastos M, Ezeaka VG. Congenital heart
diseases associated with identified syndromes and other extra-cardial
congenital malformations in children in Lagos. West Afr J Med 2009;
28: 323-237.

Aimede OS, Alalere GO, Adedayo O, Adeshola S. Orofacial clefts: our
experience in two suburban health facilities. Dentistry 2013; 3: 155.
Otaigbe B, Akadiri O, Eigbobo J. Clinical and echocardiographic find-
ings in an African pediatric population of cleft lip/palated patients: a
preliminary report. Niger J Cardiol 2013; 10: 6-8.

Asani MO, Aliyu I. Pattern of congenital heart defects among children
with orofacial clefts in Northern Nigeria. J Cleft Lip Palate Craniofacial
Anom 2014; 1: 85-87.

Morice A, Ulloa-Gutierrez R, Avilla-Augero ML. Congenital rubella
syndrome: progress and future challenges. Expert Rev Vaccines 2009;
8:323-332.

Otaigbe BE, Tabansi PN, Agbedeyi GO. Echocardiographic findings
in clinically confirmed congenital rubella syndrome cases seen at the
University of Port Harcourt Teaching Hospital, Nigeria. West Afrr J
Med 2012; 31: 135-138.

Richardson MA, Seid AB, Cotton RT, Benton G, Kramer M. Evaluation
of tonsils and adenoids in sleep apnoea syndrome. Laryngoscope 1980;
90: 1106-1110.

Wilkinson AR, McCormick MS, Freeland AP, Pickering D.
Electrocardiographic signs of pulmonary hypertension in children who
snore. Br Med J 1981; 181: 1579-1581.

American Society of Echocardiography. Recommendations for continu-

13.

15.

16.

18.

19.

20.

21.

22.

ous quality improvement in echocardiography. J Am Soc Echocardiogr
1995; 8: S1-S8.

Baker BJ, Scovil JA, Kane JJ, Murphy ML. Echocardiographic detec-
tion of right ventricular hypertrophy. Am Heart J 1983; 105: 611-614.
Armstrong WF, Thomas R. Evaluation of systolic functions of the left
ventricle. Feigenbaum’s Echocardiography. 7Tth edn. New Delhi: Wolters
Kluwer/Lippincott Williams & Wilkins, 2010: 123-157.

Oyati Al, Danbauchi SS, Ameh EA, Mshelbwala PM, Anumah MA,
Ogunrinde GO, et al. Echocardiographic findings in children with surgi-
cally correctable non-cardiac congenital anomalies. Ann Trop Paediatr
2009; 29: 41-44.

Sun T, Tian H, Wang C, Yin P, Zhu Y, Chen X, et al. A survey of
congenital heart disease and other organic malformations associated
with different types of orofacial clefts in Eastern China. PloS One 201;
8: e54726.

Ademiluyi SA, Oyeneyin JO, Sowemimo GO. Associated congenital
abnormalities in Nigeria children with cleft lip and palate. West Afr J
Med 1989; 8: 135-138.

Mason WH. Rubella. In: Kliegman RM, Stanton BF, St Geme III JW,
Schor NF, Behman RM (eds). Nelson Textbook of Pediatrics. 20th edn.
Philadelphia: Elsevier 2015: 1548-1552.

Kyaw-Zin-Thant, Win-Mar-OO, Thein-Thein-Myint, Than-Nu-Shwe,
Aye-Maung-Han, et al. Active surveillance for congenital rubella
syndrome in Yangon, Myanmar. Bull World Health Org 2006; 84: 12-20.
Fasunla AJ, Onakoya PA, Ogunkunle OO, Mbam TT, Nwaorgu OGB.
Routine electrocardiography request in adenoidectomy: is it necessary?
Indian J Otolaryngol Head Neck Surg 2011; 63: 330-335.
Navarrete-Rodriguez EM, Zapata-Tarres MM, Vizcaino-Alarcon A,
Garduno-Espinosa J, Dorantes-Acosta E, ez al. Role of echocardiogram
in children with cancer. Bol Med Hosp Infant Mex 2013; 70: 129-132.
Kremer LC, Caron HN. Anthracycline cardiotoxicity in children. N Engl
J Med 2004; 351: 120-121.

africa

Save the datel

@

SASCI

A course by and for the African
Cardiovascular Community

@ 23-25 March 2017

Century City Conference Centre
Cape Town, South Africa

Europa Organisation Africa
info@eoafrica.co.za | Tel +27 (0)11 325 0020
www.africapcr.com | www.eoafrica.co.za

KR Your Daily Practice Companion



	OFC
	IFC
	CVJA 27.5 Online Journal
	IBC
	OBC



