
Table 1. Comparison of results obtained by the control and the CHD groups in 

different neuropsychological tasks 
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 Objectives 
Congenital heart disease (CHD) is a chronic disease that occurs with 
a high frequency in the world population, and is usually diagnosed "in 
uterus" or soon after birth. Our aim was to evaluate the 
neurocognitive performance in adolescents with CHD and to 
determine whether parameters of fetal development evaluated in 
neonates, such as head circumference, length, weight and Apgar 
scores, and the presence of cyanosis are somehow related to their 
neurocognitive performance. 

 

 

Methods 
77 CHD patients (43 males) aged from 13 to 18 years old 
(mean=15.04 ± 1.86), 46 cyanotic (23 Tetralogy of Fallot, 23 
Transposition of the Great Arteries) and 31 acyanotic (Ventricular 
Septal Defect) enrolled in this study. The control group included 16 
healthy children (11 males) ages ranging from 13 and 18 
(mean=15.69 ± 1.44).  All assessment measures for CHD patients 
were once obtained in a tertiary hospital; the control group was 
evaluated in school. Demographic information and clinical history 
were collected. Neuropsychological assessment included Wechsler’s 
direct and reverse Digit Test, (WDD, WDR) and Symbol Search 
(WSS), Rey’s Complex Figure (RCF), BADS’s Key Searching Test 
(BKS), Color-Word Stroop Test (CWS), Trail Making Test (TMT) and 
Logical Memory Task (LMT).  

 

Conclusion: Adolescents with CHD have worse neuropsychological performance than the control group, mainly the cyanotic patients. Fetal 

circulation seems to have impact on cerebral and somatic growth, predicting cognitive impairment in adolescents with CHD. 

Results: CHD patients compared to control group showed lower scores on every test, except for the logical memory task. Patients with VSD when 

compared with patients with TF and TGA showed better results in all neuropsychological tests, although the only significant differences were in 

evidence RCF, copy (F=4,936; p=.010). Several correlations were apparent between fetal/ neonatal parameters, presence of cyanosis and 

neuropsychological abilities in each type of CHD. However, head circumference at birth and the presence of cyanosis stands as a main correlation with 

cognitive development later on in all kinds of CHD (WDD: rho=.339, p=.011; RCF, copy: rho=.297, p=.027; CWS, interference: rho=.283, p=.036; TMT 

A: rho=-.321, p=.017; Total Performance: rho=.361, p=.007) (WDR: rho=-.224, p=.050; RCF, copy: rho=-.266, p=.019; RCF, memory: rho=-.329, p=.

003; CWS, interference: rho=-.227, p=.047 Total Performance: rho=-.334, p=.003)  respectively. . Analyzing the predicting relevance of several 

variables to cognitive performance of adolescents with CHD, it is confirmed that “cyanosis” stands as the main predictor (β=-.270; t=-2,086; p=.042). 

Head circumference has a p value very close to .05 suggesting that is also a good predictor  (β=.256; t=1,979; p=.053).    

Control Group 
N=16 

CHD Group 
N=77   

Mean Rank Mean Rank u p 

WDD 69,09 42,41 262.5 <.001 

WDR 75,09 41,16 166.5 <.001 

RCFc 75,97 40,98 152.5 <.001 

 RCFm 76,19 40,94 149.0 <.001 

WSS 32,25 50,06 380.0 .016 

BKS 75,47 41,08 160.5 <.001 

StroopW 76,31 40,91 147.0 <.001 

StroopC 71,44 41,92 225.0 <.001 

StroopI 77,16 40,73 133.5 <.001 

TMT - A 14,22 53,81 91.5 <.001 

TMT - B 16,66 53,31 130.5 <.001 

MLT 52,50 45,86 528.0 .368 
Total 

Performance 82,31 39,66 51.0 <.001** 

 Apgar 
Índex (1) 

N=62 

Apgar 
Índex (2) 

N=62 

Head 
circumfere
nce N=55 

Length 
N=66 

Weight 
N=69 

Cyanosis 
N=77 

  rho p rho p rho p rho p rho p rho p 

WDD -.044 .735 .216 .092 .339* .011 .064 .610 .078 .523 -.208 .069 

WDR -.179 .163 -.037 .772 .260 .055 -.044 .729 .067 .583 -.224* .050 

RCFc -.172 .182 .147 .253 .297* .027 .207 .095 .254* .035 -.266* .019 

RCFm -.228 .075 .166 .197 .091 .507 .040 .752 .100 .414 -.329** .003 

WSS -.196 .126 -.066 .611 -.017 .901 .095 .448 .060 .626 -.061 .599 

BKS -.182 .157 -.059 .648 .264 .051 .128 .306 .340** .004 -.091 .429 

StroopW .052 .688 .245 .055 .231 .089 .185 .136 .089 .467 -.192 .093 

StroopC -.015 .906 .158 .220 .256 .059 .115 .356 .144 .239 -.175 .127 

StroopI .164 .203 .207 .107 .283* .036 .122 .329 .076 .535 -.227* .047 

TMT-A .062 .631 -.014 .915 -.321* .017 -.015 .908 -.147 .227 .191 .097 

TMT-B .081 .531 .024 .853 -.127 .355 -.012 .926 -.148 .224 .191 .096 

MLT -.211 .099 .035 .789 .263 .052 .197 .114 .177 .146 -.206 .073 
Total 
Performance -.181 .160 .121 .351 .361** .007 .130 .298 .232 .055 -.334** .003 

Model R R2 F p β t p 

1 .408 .167 5,203 .009 

Head 
Circumference 

.256 1,979 .053 

Cyanosis -.270 -2,086 .042 

Table 3. Spearman's correlation between fetal brain development indexes and 

neonatal parameters and the results of neuropsychological tests in CHD group. 

Table 2. Linear Regression: Cyanosis and head circunference are the main 

predictors of neuropsychological performance in CHD patients in adolescence 
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