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Introduction
The relationship between the development of CNS disorders 

and the presence of hyper- and hypo pigmentary lesions on 
the skin of the pediatric patient has been known since the 
earliest descriptions of syndromes involving the CNS [1,2]. Its 
importance lies not only in its clinical relevance, but also in 
the fact that the neurophysiological bases of this relationship 
remain the key to the understanding of neuro developmental 
pathological processes, especially those that manifest in the 
pediatric age [3]. Within the cutaneous macules that appear as 
dyschromia, the hyper pigmented ones, especially the so-called  

 
café au lait spots (CALS) are the most recognizable by their tone 
and shape and their less variability with respect to other types 
of dyschromia. This has allowed them to be easily associated 
with a series of clinical syndromes for which the diagnosis 
becomes a major criterion, such as Neurofibromatosis type 1 
[4,5]. The high prevalence of this type of cutaneous pigmentary 
abnormalities that appear among patients with mutations in 
mTOR genes, suggests that the pathophysiological mechanism 
that mediates their appearance uses the same systems by which 
the proliferation of other cell lines leads to the formation of 
neoplastic lesions [4-7], especially in the early stages of life in 
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Abstract

Introduction: The Café au lait spots (CALS) are shown in the normal population without pathological significance, although they could 
also be criteria for some neurologic syndromes. Unspecific association with general neurologic illnesses has been less frequently described. We 
want to know in which measure, the presence of isolated CALS represents a risk factor for neurological disease.

Patients and methods: We set up an observational transversal study of cases, patients admitted for neuropaediatric reasons (NPP; n=49) 
excluding all the patients suffering from neurologic illnesses associated to CALS, and controls, a hospital simultaneously admitted pediatric 
population for non-neurologic causes (CP; n=101) since October 2012 to January 2013. The data were collected from the clinical reports at 
admission, and then analyzed by SPSS 22.0 statistical package, and the Stat Calc module of EpiInfo 7.0, following the ethics current rules of the 
institution for observational studies. 

Results: Twelve out of 49 NPP (24.4%) showed at least one CALS, while only 10 out of 101 PC (9.9%) (OR= 4.38; IC=1.03-19.74) did 
it, being the probability of showing CALS at least 4 times significantly higher in the NPP group than in the CP group. The epileptic patients 
(Χ2=14.19; p=0.0002) and those admitted for encephalopathy studies (Χ2=45.7; p=0.000000) showed a significantly higher prevalence of de 
CALS. 

Conclusion: The prevalence of CALS was significantly higher among the patients admitted because of neurologic problems excluding 
syndromes or illnesses associated to them. 
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Abbreviations: CALS: Café Au Lait Spots; NPP: Neuropaediatric Patients Group; CP: Control Patients Group; OR: Odds Ratio; CNS: Central 
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which the cutaneous clinic expression is minimal [5]. It is also 
known that the presence of CALS does not always indicate 
pathology or risk of it. It has been described that approximately 
75% of the patients attending to dermatological clinics present 
these spots in isolation and without association with pathology, 
which represented 0.17% of a population of care of all ages [8]. 
Studies in the neonatal period show that skin lesions are not 
uncommon, although the presence of CALS does not exceed 
1.3% of all cutaneous anomalies in this period [9]. It has been 
documented its highest prevalence among patients with less 
specific neurological alterations such as epilepsy, among whom 
it was found that 28% of the patients had CALS, being their 
most common cutaneous finding [2]. Thus, the main objective 
of this study is to verify if there is a higher prevalence of CALS 
among patients admitted with neuropediatric pathology (NPP), 
compared to a group of control patients (CP) exempt from this 
pathology, admitted simultaneously in the same paediatric 
wards.

Patients and Methods
A cross-sectional observational study of cases (NPP; n = 

49) and controls (CP; n = 101) was carried out among patients 
admitted to a university hospital with a paediatric reference 
area (0-15 years) of 33731 children. The study was conducted 
during the 11-month period between October 2012 and August 
2013. Patients who had been admitted as cases had to have a 
neurological entry reason different from known syndromes 
that associated CALS. The following pathological groups 
were recorded: Studies for suspected or non-evolutionary 
encephalopathies, epilepsy, follow-up for atypical headaches, 
gait disorders and complicated febrile seizures (Table 1). The 
presence of CALS was always computed as a demonstration 
of a hyperchromic lesion, at least one cm larger in diameter, 
similar to coffee with milk (Figure 1). The number of CALSs 
that appear in each group was recorded, as well as its aspect 
and location. The control group was formed by taking the skin 
stigma examination data from two children admitted at the same 
time as the case, and who do not present neurological disease 
nor record of previous admission or follow-up for these type of 
pathology. The cause of

Table 1: Description of study population and pathologies analyzed.

Cases (PPN) Control (CP)

N = 49 101

Gender 
distribution 
(boys/girls)

24/25 51/50 ns

Mean (Media 
±SD) 5.9±4.3 3.4±3.2 “T”=4.139; 

p=0.0001

Admission 
diagnosis

Epilepsy 12 -

Encephalopathy 
studies 14 -

Gate impairment 3 -

Headache 4 -

Complex febrile 
convulsions 9 -

Temperature - 9

Respiratory 
distress - 23

Vomiting - 24

Pneumonia - 14

Other non-
neurologic - 28

Figure 1: Isolated Café au lait spot in a 7 year old boy followed 
because of a benign lobar epilepsy.

admissions for these patients were: pneumonia, 
uncontrollable vomiting, respiratory distress, fever, and other 
reasons that included follow-up studies in non-neurological 
pathologies (Table 1). All the patients studied belonged to the 
hospital’s health department. The data were collected and 
tabulated following the current regulations for observational 
studies. After data anonymous registration, these were analyzed 
with the statistical program SPSS.22 with the frequency modules 
and comparison of unpaired means, and with the Statcalc module 
of Epi Info 7 for the calculation of the Odds ratio (OR).

Results
Twelve (24%) out of the 49 NPPs, presented at least one 

CALS, whereas only 10 (9,9%) out of 101 CPs did it, showing 
a probability of having CALS at least four times significantly 
higher in the NPP group than in the CP group (OR = 4.38; CI 
= 1.03-19.74) (Table 2). Twelve (24%) out of the 49 NPPs 
suffered from epilepsy, six of which (50%) presented CALS, 
which compared with the lowest percentage (9.9%) of the CP 
presented statistically significant differences OR=9.1(2.08-
40.95). Same results were observed for patients admitted for 
encephalopathy study, gait disorders, headache who required 
admission for their treatment and complicated febrile seizures 
(Table 2). The distribution or shape of the spots did not show 
significant differences between the PPN and PC, as well as 
between the different PPN categories.
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Table 2: Global association and by neuropediatric pathologies of the 
patients who presented coffee-to-milk stains (CALS) versus the group 
of control patients (CP).

CALS NonCALS

Cases (PPN) 12(24.5%) 37(75.5%) OR=4.38(1.03-
19.74)

Epilepsy 6 (50%) 6(5.9%) OR=9.1(2.08-
40.95)

Encephalopathy 
studies 12(85.7%) 2(4,1%) OR=54.6(9.37-

417)

Gate 
impairment 2(66.6%) 1(33.3%) OR=18.2(1.13-

562)

Headache 4(80%) 1(20%) OR=36.4(324-
949)

Complex febrile 
convulsions 5(55.5%) 4(44.4%) OR=11.38(2.16-

63.1)

Controls (CP) 10(9.9%) 91(90.1%)

Discussion
Contrary to our results, no published studies have been 

found that globally relate the presence of CALS with an increased 
risk of suffering from neuropediatric and neurodevelopment 
diseases. There are studies that relate this type of dyschromia 
to specific pathologies such as epilepsy, which also excluded the 
syndromes that associate CALSs as a constitutive characteristic 
of them [8]. Our values are comparable to those of other larger 
series (2964 patients) presented by Karabiber et al. [10] in 
which the risk is similar (OR = 9.2; CI = 6.24-13.59) although 
the age range differs, since in our population was between 0-15 
years and those of the cited author was 2-17 years old [10]. To 
the knowledge of the authors, there are no studies in which the 
neurological conditions studied, such as encephalopathies, gait 
impairments, headaches and complicated febrile convulsions, 
occur more frequently in patients with CALS. However, the 
small number of patients enrolled in each of these pathology 
subgroups in our study, weakened the clinical value of our 
results. As has been pointed out, the list of diseases that are 
going to give CALS as cutaneous manifestations is very broad, 
and continues to grow with the new findings of genetics in which 
new mutations simultaneously associate cutaneous and CNS 
manifestations [4,11-14].

It also can be pointed out that outside of classic 
neurocutaneous syndromes and related pathologies, little 
is known about the actual pathological significance of these 
cutaneous stigmas when presented in isolation. Nevertheless, 
our results indicate that scrutinizing the patient in search of 
these stigmas may be fundamental for an adequate diagnostic 
orientation of these pathologic conditions. Thus, the pediatrician 
of primary care, who despite the time of consultation provided by 
health administrations, takes his time for cutaneous revision and 
detects these CALSin a patient who consulted for dizziness, sleep 

disorders, episodes of disorientation or abnormal movements, 
has almost 10 times more chances to make a correct suspicion of 
epileptic seizures that if he ignores its existence, and therefore 
a clear indication of the patient’s referral to a neuropaediatric 
unit. From the point of view of clinical practice, and from what 
has been exposed so far, the follow-up of this type of patients is 
highly recommended, not only for early detection of some classic 
neurocutaneous syndromes, but also for the possibility of non-
specific abnormalities of the CNS that may lead to pathology 
such as epilepsy [10,15].
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