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Abstract: Febrile and afebrile seizures are among the most important paroxysmal 

conditions in childhood, however, their clinical similarity in many cases leads to incorrect 

diagnosis and unjustified treatment. This study is aimed at determining the real statistical 

significance of clinical signs, biochemical parameters, as well as electroencephalographic 

and magnetic resonance imaging changes in the differential diagnosis of febrile and 

afebrile seizures in children living in the Aral Sea region. The analysis results showed that 

some clinical signs do not have independent diagnostic value, on the contrary, ion 

imbalance and neuroinstrumental changes are a strong predictor in favor of afebrile 

seizures. 
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INPUT  

Among childhood seizures, febrile and afebrile forms are most common. In 

practical pediatrics and pediatric neurology, the distinction between these two 

conditions is fundamental, since their course, prognosis, and long-term complications 

are fundamentally different [3,18,27,34,41]. 

Febrile seizures are often assessed as benign and are limited to minimal 

instrumental examinations [1,12,20,29,37]. Afebrile seizures in most cases can be the 

first manifestation of epileptic processes [6,15,24,32,40].  

At the same time, the materials of the dissertation show that in clinical practice, the 

boundaries between these two cases are not always clear, and an assessment based only 

on body temperature leads to many diagnostic errors [4,9,21,30,38]. 

In the conditions of the Aral Sea region, convulsions often have a complicated 

course against the background of environmental stress, a lack of trace elements, and 

perinatal lesions. Therefore, there is a need to revise the differential diagnosis based on 

real analytical criteria [2,14,23,35,39]. 

Materials and methods 

The study included 178 children hospitalized with seizures. 

Distribution of groups 

 Febrile seizures (FS)  - 78 people 

 Aphebrile seizures (AFT)  - 64 people 

 Control Group - 36 people 
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The average age was 3.2±1.7 years. No differences were found between the sex 

composition and age groups (p>0.05). 

Rated blocks 

1. Clinical signs 

2. Biochemical indicators (Ca2+, Mg2+, K+, Hb) 

3. EEG results 

4. MRI results 

In statistical analysis, χ2, Student's t-test, and correlation analysis were used. 

Results 

1. Clinical signs: which ones are misleading? 

Analysis showed that while seizure duration and frequency of recurrence were 

significantly higher in afebrile seizures, prolonged seizures were also observed in some 

febrile seizures [7,16,26,31,36]. 

Importantly, it was established that the presence of a body temperature is not an 

independent criterion in differential diagnosis (χ2=1.87; p=0.17). That is, some afebrile 

seizures occurred against a background of high temperature. 

Analytical conclusion: only the "have/no temperature" criterion is diagnostically 

insufficient. 

2. Biochemical indicators: where is the real difference? 

The results of the biochemical analysis showed that it is an important block in 

differential diagnostics. 
Indicator FT (M±SD) AFT (M±SD) p. 

Ca2+ 2.08±0.11 1.94±0.13 <0.01 

Mg2+ 0.76±0.07 0.69±0.08 <0.01 

K+ 3.9±0.4 3.6±0.5 <0.05 

Hb 108±12 96±14 <0.01 

In afebrile seizures: 

 hypocalcemia 1.6 times 

 hypomagnesemia 1.5 times 

 anemia was detected 1.8 times more often. 
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Analytical conclusion: ion imbalance is an independent pathogenetic marker for 

afebrile seizures. 

3. EEG: which changes are significant? 

EEG results showed higher diagnostic accuracy than clinical ones. 
EEG result FT (%) AFT (%) 

Normal 61.5 28.1 

Diffuse change 27.0 34.4 

Epileptiform activity 11.5 37.5 

Epileptiform activity: 

 in afebrile seizures 3.3 times more often 

 Although detected in FT, it was often associated with a metabolic background. 
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Analytical conclusion: Epileptiform activity on the EEG - Strong criterion in favor 

of AFT. 

4. MRI: Structural evidence 

Although MRI studies were conducted only in cases of clinical suspicion, the results 

showed a sharp difference. 

MRI changes FT (%) AFT (%) 

No pathology 74.3 42.2 

Residual changes 18.0 31.3 

Focal changes 7.7 26.5 

Analytical conclusion: focal changes on MRI have high specificity for afebrile 

seizures. 

5. Complex assessment: what was won? 

 Clinical assessment only → correct diagnosis: 71.6% 

 Clinical + biochemical → 82.4% 

 Clinical + biochemical + EEG/MRI → 91.3% 

Main scientific result: in differential diagnostics the complex approach reduced the 

error by 19.7%. 

Discussion 

The materials of the dissertation show that the main error in distinguishing febrile 

and afebrile seizures is associated with the acceptance of clinical signs as an absolute 

criterion. Ionic imbalance and neuroinstrumental changes are more stable and 

prognostic criteria than clinical symptoms [5,11,19,28,33]. 

In the conditions of the Aral Sea region, the severity of the metabolic background 

can "mask" the clinical picture of seizures and lead to an incorrect diagnosis. 

Conclusion 

Differential diagnosis between febrile and afebrile seizures should not be based 

solely on clinical signs.  
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Changes detected by ion imbalance, EEG, and MRI are reliable diagnostic criteria in 

favor of afebrile seizures.  

This comprehensive approach significantly reduces incorrect diagnosis and 

unjustified treatment [8,10,13,17,22,25]. 
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