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ABSTRACT: Epilepsy is a common clinical problem encountered in pediatric practice. However, 

etiology of a large percentage of various epilepsy cases remains undiagnosed.1 Especially generalized 

clonic tonic seizures. In such instance, CT scan would be helpful to establish or rule out ICSOL. Intra 

cranial space occupying lesions associated with morphological changes in the brain or the cranial 

cavity, are important causes of symptomatic epilepsy.2 A properly planned plain and contrast CT scan 

is essential pre requisite for examination of epileptic children suspected of having ICSOL, where 

demonstration of lesion with mass effect is detrimental for etiological diagnosis and anatomical 

diagnosis3. Accurate pathological diagnosis is not always possible4. Aim of the study is to analyze the 

age and sex incidence, clinical features and etiology of ICSOLs in epileptic children. The advantage of 

CT scan in making early and specific diagnosis of ICSOL in epileptic children especially granulomatous 

lesions was also studied. This study focusses on CT findings which are more easily available in 

peripheries where MRI facilities are not available, though MRI may be better or additive. 
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INTRODUCTION: 

Study Method: The study includes children less than 12 years of age coming to Pediatric Outpatient 

and Inpatient Department, Govt. General Hospital, Kakinada from December 2014 to May 2015. This is 

a Prospective study. The study includes 28 children. 

 

RESULTS: 

 The incidence of ICSOL was maximum in the age group 5-8 years [14 cases, 38.8%] and slightly 

less amount 9-12 years [12 cases, 33.3%] and 2 cases [7.6%] in less than 5yrs age group. 

Maximum number of cases were found during 12th year [6 cases], followed by 7th yr. [5 cases] 

and 8th yr. [4 cases] and 11th yr. [4 cases] 

 Male and female ratio is almost equal with only a slight preponderance in females 16 cases [55%] 

compared to males 12 cases [45%]. Sex distribution of ICSOL in epileptic children: 2 children 

below 5 yrs. of age were girls. 13 cases female and 11 cases male were found between 6-12 yrs. 

of age 

 Out of 28 cases studied, 14 cases had headache, 10 patients had vomiting, 3 had fever, and 1 had 

strabismus. 

 Out of 28 cases studied, 10 cases presented with convulsions, head ache and vomiting, 14 cases 

presented with headache and convulsions, 4 cases presented with seizures as the only clinical 

feature. 
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 Out of 28 cases with ICSOL, 11 cases [40%] presented with simple partial seizures [SPS], 11 cases 

[40%] had complex partial seizures (CPS) and 6 cases [20%] had generalized tonic clonic 

seizures [GTCS]. 

 Out of 11 cases with simple partial seizures, 6 cases have parietal lobe lesions [55%] , 2 cases are 

fronto parietal lesions [18%], 1 case temporal lobe lesion[9%], 1 case frontal lobe lesion [9%] 

and 1 case multiple sites were involved [9%]. Out of 11cases with complex partial seizures [CPS] 

4 cases had parietal lobe lesion [36.5%], 4 cases are frontal [36.5%], 2 cases are occipital [18%] 

and one case fronto parietal lobe lesion [9%]. Out of 6 patients who had GTCS, 4 patients had 

parietal lobe lesions [66.8%], 1 patient had diffuse cerebral atrophy [16.6%] and one patient had 

hydrocephalus [16.6%]. 

 All 28 patients with ICSOL with convulsions had supratentorial lesions. Out of 28 cases studied, 

majority of patients had tuberculoma 15 cases (53.6%), followed by neurocysticercosis 10 cases 

(35.7%) and A.V Malformation, Diffuse cerebral atrophy, Hydrocephalus were found in 1 patient 

(3.6%) each. 

 

CONCLUSION: The incidence of ICSOL with epilepsy was high in 5 to 12 yrs. of age. There is no sex 

predilection. Ring enhancing lesion is commonest ICSOL in epileptic children.5 Granulomas most 

commonly presented as a convulsion. Granulomatous lesions are commonest in supra tentorial region. 

Parietal lobe commonly involved in supratentorial region.6 

The most common lesion in all type of seizures involved parietal lobe. Parietal lobe commonly 

involved in GTCS. Tuberculoma is the commonest granuloma followed by neurocysticercoma7. There 

is no relation between nutritional status and tuberculoma lesions. Tuberculoma not associated with 

severe malnutrition.8 CT scan is important tool for diagnosis of granulomatous lesions.9 
 

MATERIALS AND METHODS: 

Source of Data: Children presenting with convulsions up to 12 yrs of age in Pediatrics Outpatient and 

Inpatient departments in Government General Hospital, Rangaraya Medical College, Kakinada from 

December 2014 to January 2015 were the source of cases for study. 
 

SAMPLING METHOD: 

Inclusion Criteria: The study includes children below 12 years of age with complaints of Convulsions, 

who showed evidence of ICSOL on CT scan. 
 

Exclusion Criteria: Febrile seizures, Acute CNS insults and Neonatal seizures were excluded from the 

study. 

 

Method of Collection of Data: 

 A detailed history was taken with regard to the nature of the convulsions, time, post ictal events, 

and other associated features, response to anti-epileptics, family history, aggravating and 

precipitating factors. A meticulous clinical examination was done in every case. After arriving at 

a provisional diagnosis, these cases were investigated, later subjected to CT scan [plain and 

contrast] with proper precautions. The scans were evaluated for location of lesions, 

displacement of intracranial structures, and presence of ring shadows, hydrocephalus and 

surrounding edema. 
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 For the diagnosis of tuberculoma, clinical data, nutritional and immunization status, history of 

contact with tuberculosis patients in the family, extra cranial evidence of tuberculosis infection, 

positive tuberculin or BCG test, radiological evidence of intra thoracic tuberculosis, microscopic 

examination of sputum and gastric aspirate, tuberculosis histology of the lymph nodes and CT 

characteristic of the lesion were taken into consideration. 

 Small enhancing lesions on CT scan are a common finding among ICSOLs. Cysticercus granuloma 

and tuberculomas are the two common conditions to be considered in the diagnosis. Specific 

serological tests are not available in this institute for diagnosis of above conditions. So the 

diagnosis is mainly based on clinical and CT scan criteria based on the study conducted by Dr. V. 

Rajasekhar et al “Differentiating small cysticercus granulomas and tuberculomas in patients with 

epilepsy”. According to Dr. V. Rajasekhar et al evidence of raised intra cranial tension and 

progressive focal neurological deficit are seen usually in patients with tuberculomas10. 

Tuberculomas are usually greater than 20mm in size and irregular in outline. Most of cysticercus 

granulomas are less than 20mm in size and regular in outline. Multiple lesions are usually 

associated with cysticercosis.11 

 

OBSERVATION AND RESULTS: 

Age and Sex Distribution of ICSOLs in Epileptic Children: 

 Age Distribution: Children less than 12 yrs. were studied. No cases were found below 2 years of 

age. The incidence of ICSOL below 5 yrs. is quite low comprising only 2 cases [7%]. After the age 

of 5 yrs. the incidence increased very much comprising 26 cases [93%] 

 

 
 

The incidence of ICSOL was maximumin the age group 5-8 years [14 cases, 38.8%] and slightly 

less amount 9-12years [12 cases, 33.3%]. 

Maximum number of cases were found during 12th year [6 cases], followed by 7th yr. [5 cases] 

and 8th yr. [4 cases] and 11th yr. [4 cases]. 

Sex Distribution: Male and female ratio is almost equal with only a slight preponderance in 

females 16 cases [55%] compared to males 12 cases [45%]. 
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Sex Distribution of Icsol in Epileptic Children: 2 children below 5 yrs. of age were girls. 13 

female cases and 11 male cases were found between 6-12 yrs. of age. 

 

Clinical Features of ICSOL in Epileptic Children: 

Symptoms: Out of 28 cases studied, 14 cases had headache, 10patientshad vomiting, 3 had fever, and 

1 had strabismus. 

10 cases presented with convulsions, head ache and vomiting. 

14 cases presented with headache and convulsions. 

4 cases presented with seizures as the only clinical feature. 

 

 
 

Out of 28 cases with ICSOL, 11 cases [40%] presented with simple partial seizures [SPS], 11 

cases [40%] had complex partial seizures and 6 cases [20%] had generalized tonic clonic seizures 

[GTCS].12 
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Type of Convulsions vs. Site of ICSOL: Simpler partial seizures[SPS]: Out of 11 cases with simple 

partial seizures, 6 cases have parietal lobe lesions [55%] , 2 cases are fronto parietal lesions [18%], 1 

case temporal lobe lesion [9%], 1 case frontal lobe lesion [9%] and 1 case multiple sites were involved 

[9%]. 

Complex Partial Seizures [CPS]: Out of 11cases, 4 cases had parietal lobe lesion [36.5%], 4 cases 

are frontal [36.5%], 2 cases are occipital [18%] and one case fronto parietal lobe lesion [9%]. 

Generalized Tonic Clonic Seizures [GTCS]: Out of 6 patients who had GTCS, 4 patients had 

parietal lobe lesions [66.8%], 1 patient had diffuse cerebral atrophy [16.6%] and one patient had 

hydrocephalus [16.6%].13 

 

 
 

All 28 patients with ICSOL with Convulsions had Supratentorial Lesions: 

 

Ring enhancing lesions (Single) 23 

Ring enhancing lesions(Multiple) 2 

Diffuse cerebral atrophy 1 

Hydrocephalus 1 

A.V. Malformation 1 

Total 28 
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Head Ache: Out of 28 cases, 14 cases had headache. All are supratentorial lesions14. 

 

Vomiting: Vomiting was seen in 10 cases. All are supratentorial lesions. 

 

Fever: Fever seen in 3 cases. All have granulomatous lesions in supratentorial region. 

 

Strabismus: Observed in 1 patient with granulomatous lesions in supratentorial lesions with midline 

shift. 

 

Signs of ICSOL: There were no positive neurological signs observed in the present study except 6th 

nerve palsy in one patient with supratentorial granulomatous lesion and early papilloedema15 in that 

same patient. 

 

Etiology of ICSOL with Epilepsy: Out of 28 cases studied, majority of patients had tuberculoma 15 

cases (53.6%), followed by neurocysticercosis 10 cases (35.7%) and A.V Malformation, Diffuse cerebral 

atrophy, Hydrocephalus were found in 1 patient (3.6%) each. 

 

 
 

Tuberculoma: 15 patients out of 28 positive CT findings with epilepsy had tuberculoma. 11 cases were 

BCG positive, 2 cases were mantoux positive, 2 cases were associated with hilar lymphadenopathy, 4 

cases showed history of contact with a TB patient and one case had history of irregular treatment for 

pulmonary tuberculosis. Of these cases, CSF xanthochromia was seen in 1case and in the remaining 

cases, CSF was normal. 1 case had early papilloedema, 2cases were associated with cranial nerve 

involvement and 7 cases were unimmunized16. 4 cases had Grade I PEM (Protein energy malnutrition) 

and calcified lesions were seen in 2 patients. Ventricular enlargement in 2 cases and midline shift in 6 

cases was seen. High ESR was seen in 9 cases. All lesions were in supratentorial region. 
 

Non-immunized vs. Tuberculoma: Out of 15 patients with Tuberculoma, 7 cases (46.6%) were Non- 

immunized. 
 

PEM vs. Tuberculoma: Out of 15cases of tuberculoma, 4 cases are associated with grade I PEM 

according to IAP (Indian Academy of Pediatrics) classification. 
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Neurocysticercosis: 10 patients out of 28 cases of ICSOL had neurocysticercosis based on CT findings. 

3 cases had signs of raised intracranial pressure17. Solitary lesions were observed in 8 cases (80%),18 

multiple lesions in 2 cases (20%). Positive stool culture was obtained in 3 cases. 

 

Diffuse cerebral atrophy: Seen in 1case out of 28 cases with generalized clonic tonic seizures with 

blurring of vision. 

 

A.V. Malformation: Seen in 1 case out of 28 cases with simple partial seizures with vomiting. Lesions 

found in right temporo parietal region. 

 

Hydrocephalus: Patient presented with generalized tonic clonic convulsion without any abnormality 

of brain except hydrocephalus.19 

 

Distribution of ICSOL in different Lobes of Brain in Epileptic Children: 

Number of cases presented with abnormal CT lesions: 28 

Number of cases presented with parietal lesions: 14 

Number of cases presented with frontal lobe lesions: 5 

Number of cases presented with fronto-parietal lesions: 3 

Number of cases presented with occipital lobe lesions: 1 

Number of cases presented with temporal lobe lesions: 1 

Multiple or other sites were involved: 2 

 

 
 

Parietal lobe Lesions: Out of 14 patients with parietal lobe lesions 6 cases (44%) had simple partial 

seizures 4 cases (28%) had complex partial seizures and 4 cases (28%) had generalized seizures.20 

 

Frontal lobe Lesions: Complex partial seizures were found in 4 cases (80%), Simple partial seizures 

in 1 case (20%). 
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Fronto parietal Lesions: Simple partial seizures were found in 2 cases (80%), Complex partial 

seizures found in 1 case (20%). 

 

Multiple Sites: Simple partial seizures were seen in 2 cases (100%) 

 

Temporal Lobe: Simple partial seizures were found in 1 case (100%) 

 

Occipital Lobe: Complex partial seizures found in 1 case (100%) 

 

Lateralization of ICSOL: Out of 28 patients with ICSOL 15 case had right sided lesions and 13 cases 

had left sided lesions. 

 

    
 

 

 

 

 
 

5 Yr. Child IP NO 132309 with 

GTCS Seizures 

4 Yr. Mch Child IP NO 132556 

with GTCS Seizures 

11 Yr. Fch Child IP NO 

132744 with Partial Seizures 
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DISCUSSION: No case of ICSOL were detected below the age of 2 yrs. among epileptic children. 

Maximum number of cases were in the age group of 5-8 yrs. There is no definite sex predilection for 

ICSOL in epileptic children. In the present study all cases of convulsion with abnormal CT findings had 

supratentorial lesions. So convulsions as presenting symptom is more common with supra tentorial 

lesions. Epilepsy is the most common clinical presentation of Tuberculoma and Neurocysticercosis. 

Lesions involving parietal lobe usually presenting with simple partial seizures.  

Majority of ICSOLs in the present study are granulomatous lesions in etiology. An interesting 

feature in the present study is the presence of Ring enhancing lesions in epileptic children which are 

either Tuberculoma or neurocysticercomas21. Such lesions are a common CT findings in cases of seizure 

disorder in Indian subcontinent.22 

These lesions are usually slow growing and act as space occupying lesions and leave an 

epileptogenic scar on healing.23 

 

CONCLUSION: The incidence of ICSOL with epilepsy was high in 5 to 12 yrs. of age. There is no sex 

predilection. Ring enhancing lesion is commonest ICSOL in epileptic children. Granulomas most 

commonly presented as a convulsion. Granulomatous lesions are commonest in supra tentorial region. 

Parietal lobe commonly involved in supratentorial region. The most common lesion in all type of 

seizures involved parietal lobe. Parietal lobe commonly involved in GTCS. Tuberculoma is the 

commonest granuloma followed by neurocysticercoma. There is no relation between nutritional status 

and Tuberculoma lesions. Tuberculoma not associated with severe malnutrition. CT scan is important 

tool for diagnosis of granulomatous lesions. 
 

 

 

 

 



DOI: 10.14260/jemds/2015/1711 

ORIGINAL ARTICLE 

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 68/ Aug 24, 2015             Page 11880 

 

REFERENCES: 

1. Sir John Walton; Intracranial tumor; Brains Diseases of the Nervous system 9th ed. P. 143 – 175.  

2. Temkin, Othe Falling Sickness: A History of Epilepsy from the Greeks to the Beginning of Modern 

Neurology. 2nd de. Johns Hopkins Press, Baltimore, 1971. 

3. Gastaut H. Dictionary of Epilepsy, WHO, Geneva – 1973. 

4. Manuel R Gomeg: The practice of pediatric neurology; Kenneth F. Swaiman; Francis S Wright. 2nd 

ed. Vol. II 823-863. 

5. Iam Bone Kenneth W Lindsay; neurology and neurosurgery illustrated 3rd ed. 1977; 88-89. 

6. Timothy A Pedley and Darryl C Devivo “Seizure Disorders in infants and Children” 1636. 

7. Nelson Text Book of Pediatrics: Vol. 2; the nervous system, Part XXVII: 1686. 

8. Jeffery R Starke; Tuberculosis Nelson Text book of pediatrics 19thEd Vol II 834-846. 

9. Anne G Osborn; diagnostics Neuroradiology 1994; 706. 

10. Rajshekhar et al; "Differentiating solitary small Cysticercus granulomas and Tuberculoma in 

patients with epilepsy" Neurosurg 1993; March 78(3) 402 - 7 

11. S. Venkataraman; Neurocysticercosis - concepts and controversies. Medi-cine update. Dec. 1995. 

P. 799-805. 

12. Sumi, SM and Teasdall RD Focal seizures. A review of 150 cases. Neurology13: 582 – 586: 1963. 

13. P. N. Tandon; Brain tumors in infancy and childhood; Text book of Pediatric P. M. Udani; First Ed., 

Vol. II P.2185. 

14. Tower, D.The Neurochemistry of epilepsy. Charless C Thomas, Spingerfield. III 1960. 

15. Text book of Pediatric Neurologic diseases, fungal, rickettsia, and parasitic diseases of the 

nervous system.707. 

16. Margaret Anne Whelan and Jack stern “Intracranial Tuberculoma “; Radiology 138:75-81 January 

1981. 

17. V. Puri; D.K. Sharma; S. Kumar; V. Choudhury; R.K. Gupta; A. Khalil; "Neurocysticercosis in 

Children"; Indian Pediatrics Vol. 28. 1309-1317. Nov. 1991. 

18. Ajay Kumar; D.K. Bhagwani; R.K. Sharma Kavitha; S. Sharma; S. Datar; J. R. Das; "Disseminated 

cysticercosis"; Indian Pediatrics; Vol. 33: 337-339: April 1996. 

19. Sir John Walton; Intracranial tumor; Brains Diseases of the Nervous system 9th ed.143-175. 

20. Newton HB; Primary brain tumors; review of etiology, diagnosis and treatment"; Am Fam 

Physician 1994 Mar: 49(4) P. 787 - 97. 

21. Sethi P P,Wadia P S , Kiyawat DP ,Inchaporia N R ,Kopthari S S, Ingla S A et al.;ring or disc 

enhancing lesions in Epilepsy in India Trop Med Hyg 1994,97:347-53. 

22. Intracranial structural lesions in young epileptics: A CT study; Kapoor M; Talukdar B; Choudary 

V; Puri V; Raj B , Indian Pediatrics Vol.35: 537-540. June.1998. 

23. Puri V ;Sharma DK ; Kumar S; choudary V; Gupta RK; Khalil A;” Neurocysticercosis in children”; 

Indian Pediatrics Vol.28.1309-1317.Nov.1991. 

 

 

 

 

 

 

 



DOI: 10.14260/jemds/2015/1711 

ORIGINAL ARTICLE 

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 68/ Aug 24, 2015             Page 11881 

 

 

  

 

AUTHORS:  

1. V. V. Bhaskar Rao 

2. K. M. Naicker 

3. K. Adi Reddy 

4. Solomon Saawan P. 

5. Krishna Kumari Agarwal 
 

PARTICULARS OF CONTRIBUTORS: 

1. Assistant Professor, Department of 

Pediatrics, Rangaraya Medical College, 

Kakinada. 

2. Assistant Professor, Department of 

Pediatrics, Rangaraya Medical College, 

Kakinada. 

3. Junior Resident, Department of Pediatrics, 

Rangaraya Medical College, Kakinada. 

 

FINANCIAL OR OTHER  

COMPETING INTERESTS: None 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Junior Resident, Department of ENT, 

Rangaraya Medical College, Kakinada. 

5. Junior Resident, Department of Pediatrics, 

Rangaraya Medical College, Kakinada. 

 

NAME ADDRESS EMAIL ID OF THE 

CORRESPONDING AUTHOR: 

Dr. K. Adi Reddy, 

Junior Resident, 

Department of Pediatrics, 

Rangaraya Medical College, 

Kakinada. 

E-mail: adi9949844121@gmail.com 
 

 

 Date of Submission: 12/08/2015. 

 Date of Peer Review: 13/08/2015. 

 Date of Acceptance: 20/08/2015. 

 Date of Publishing: 22/08/2015. 


