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COMPUTED TOMOGRAPHY OF BRAIN IN
EPILEPTIC PATIENTS

Supang SINTHUNYATHUM, M.D,’' Pipat CHIEWVIT, M.D.?

ABSTRACT

Objective:  To assess the yields of imaging findings of computed tomography (CT) of the
brain and to detect CT findings in epileptic patients.

Materials and Methods: Study in 63 epileptic patients admitted in Phrachomklao
Hospital, Phetchaburi, Thailand during January 2004-June 2007. CT scan with intravenous
contrast administration was performed in all patients. The radiologic findings were assessed
by one radiologist .

Results: 63 epileptic patients with an average age of 37 years (range 1-92 yrs). 35
were males, and 28 females. They were stratified into three age groups, including young age
(1-30 years old), middle age (31-50 years old) and elderly (over 50 years old ). Most common
CT finding in all aging groups were idiopathic (non-related finding or normal finding), found in
young age group = 64%, middle age group = 62.5% and elderly group = 50%; Total cases
with idiopathic findings =38/63 =60.31%. The causes of epilepsy could be identified in 25
cases, 39.69% in this report. The causes could be identified easier and better in the elderly
group in comparison with in the young and middle age groups. The result of this study was
compared with the result of MRI in epileptic adult patients: experience in Ramathibodi
Hospital.'

Conclusion:  CT is important in the diagnosis of epilepsy and assessment of the disease,
which may be treatable but it is not standard investigation for epileptic patients in comparison
with EEG and MRI. The yield of CT is for detecting the cause in some patients such as stroke
in elderly patients, vascular abnormality in young adult (AVM), cerebral infection, brain tumor
and some congenital lesions.

INTRODUCTION

Seizure: A paroxysmal event due to  onearly childhood and late adulthood.’
abnormal, excessive, hypersynchronous discharges
from an aggregation of central nervous system (CNS) Epilepsy: describes as a condition of
neurons. Depending on the distribution of discharges, ~ "recurrent seizure" due to a chronic, underlying process.
this abnormal CNS activity can have various

manifestations, ranging from dramatic convulsive The cause of seizures’ :

activity to experiential phenomena. The incidenceand ~ Neonates (< 1mo) Perinatal hypoxia and ischemia
prevalence of seizures approximately 5 to 10% of Intracranial hemorrhage and trauma

the population will have at least one seizure during Acute CNS infection

their lifetime®” with the highest incidence occurring Metabolic disturbances

' Division of Radiology, Phrachomklao Hospital.
* Division of Diagnostic Radiology, Department of Radiology, Siriraj Hospital.
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Drug withdrawal
Developmental disorders
Genetic disorders

Infants and children (>1mo,< 12mo)
Febrile seizures
Genetic disorders
CNS infection
Developmental disorders

Trauma
Idiopathic
Adolescents:  Trauma
(12-18 years) Genetic disorders
Infection
Brain tumor
[llicit drug use
Idiopathic
Youngadults: Trauma
(18-35 years) Alcohol withdrawal
[llicit drug use
Brain tumor
Idiopathic
Older adults: Cerebrovascular disease
(>35years)  Braintumor

Alcohol withdrawal
Metabolic disorders
Alzheimer's disease and other
degenerative CNS disease
Idiopathic

The evaluation and management of patients
with epilepsy are essential for qualily of life. Although
many studies, the majority of epileptic patients by CT
imaging have unknown etiology.

At present, there are many investigations and
modalities available for diagnosis and searching for
the causes of epilepsy including electro-encephalo-
graphy (EEG), computed tomography (CT); magnetic

SEPT. - DEC. 2007 Volume XIII Number III

resonance imaging (MRI), single photon emission
computed tomography (SPECT) as well as positron
emission tomography (PET).

Although computed tomography (CT) is not
considered standard for evaluation of the patients with
epilepsy, CT is still useful in limited investigations in
provincial hospital or when MRI is contraindicated.
Compared to MRI, CT suffers from, by lesser soft
tissue contrast, lack of multi-planar capability and
beam hardening artifact at the skull base.*

The purpose of this study was to review
epileptic patients referred to CT imaging of the brain
at Phrachomklao Hospital to detect the causes
related or non related to the seizure and assess the
diagnostic yield of CT imaging for epileptic patients.

MATERIALS AND METHODS

A study was done in 63 epileptic patients
admitted in the Departments of Medicine and
Pediatrics, Phrachomklao Hospital during January
2004-June 2007. Children with febrile convulsion
were excluded. They had underwent CT study.

The CT scan was performed by axial 5 mm.
at the posterior fossa and 10 mm. slice thickness of
the rest, using SHIMADZU SCT- 4800 TCZ.
Intravenous contrast study was given to all patients. The
radiologic findings were assessed by one radiologist.

RESULTS

There were 63 epileptic patients, with an
average age of 37 years (range 1-92 yrs). 35 were
males, and 28 females. Patients were stratified into
three age groups.
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Table 1 Number of patients with different ages

Group Number of patients
1 young age (1 -30 years) 25
2 middle age (31 -50 years) 24
3 elderly (over 50 years) 14

total 63

Table 2 CT findings categories and details.

CT findings categories CT findings

1. Idiopathic ( non related findings or Hyperostosis frontalis, interna,

normal findings) Brain atrophy (compatible with aging),
Normal CT finding

2. Vascular disease Brain infarction, AVM, Hypertensive
encephalopathy

3. Infection Toxoplasmosis, HIV encephalopathy.

4. Degenerative disease Brain atrophy (uncompatible with aging)

5. Congenital Cerebral dysgenesis(open-lipschizencephaly)
Encephalomalacia

6. More than 1 categories Combined two findings of 2-5

Table 3 Findings classified in age group

Age Idiopathic Abnormal CT findings Number
(Non related or normal related to epilepsy of

findings) patients
1 -30 yrs 16 (64%) 9 25
31 -50yrs 15 (62.5%) 9 24
over 50 yrs 7 (50%) 7 14
Total 38(60.31%) 25 63
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Table 4 Abnormal CT findings related to epilepsy

SEPT. - DEC. 2007 Volume XIII Number III

Age Congenital | Vascular | Degenerative | Infection | More than I Total
categories
1-30yrs 1 2 5 - 1* 9
31 -50yrs - 3 3 2 9
over 50 yrs - 6 1 - - i
Total 1 11 9 2 2 25

*  (congenital coincident with brain atrophy)

**  (brain atrophy coincident with brain infarction)

In the present study, the most common CT
finding in each age groups was indeterminate or non
-specific and was classified as an idiopathic (table 3)

AsinTable 4, CT finding in one patient in
congenital group 1s cerebral dysgenesis (open-lip
schizencephaly) (Fig. 1)

Vascular anomalies was found in 11 patients,
6 showed cerebral infarction, 2 hypertensive
hemorrhage and 3 AVM. (Fig. 3)

9 patients had degenerative disease, hemia-
trophy was found in 1 patient, focal brain atrophy in
2 patients, and diffuse brain atrophy (uncompatible

with aging) in 6 patients. Those with diffuse brain
atrophy compatible with aging were not included in
these groups. They were classified as idiopathic group.

Findings in 2 patients were related to HIV
infection and one of them was multiple nodular
enhancements with dramatic responsive to treatment
of toxoplasmosis. (Fig. 2) The other showed HIV
encephalopathy.

Two patients had more than 1 categories, one
with brain atrophy found coincident with brain
infarction, the other had brain atrophy coincident with
congenital disease (encephalomalacia).

Fig.1 NECT (1) and CECT (2) study of a one-year old girl, revealed a
wedge-shaped fluid-filled space, replacing in the areas of right lateral
fronto-parietal cerebral hemisphere and communicating with right
lateral ventricle, suggestive of CNS congenital anomalies likely to be

"Open-lip schizencephaly".

142



THE ASEAN JOURNAL OF RADIOLOGY SEPT. - DEC. 2007 Volume XIII Number II1

Fig.2 NECT (1)and CECT (2) study of a HIV positive patient, revealed
multiple small enhanced nodules at right fronto-parietal lobe with mild
perifocal edema. She was dramaticly responsive to treatment of
toxoplasmosis.

Fig.3 NECT(1,2)and CECT (3,4) study of a 32 year-old male patient with
epilepsy, revealed no gross abnormality of NECT brain study, but
serpentine vascular configuration enhancement at left parietal vertex
at CECT, suggestive of AVM.
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DISCUSSION

Epileptic investigations in patients include CT,
MRI, EEG, SPECT or PET but CT is the only
available modality using for réentgen diagnoses in
Phrachomklao Hospital. The other investigations
which are standard for epileptic patients are not
available in the provincial hospital such as EEG and
MRI, therefore, comparison of diagnoses by EEG
and MRI in the present study could not be performed.

CT is essential for the diagnosis of seizure
and assessment of the disease, which may be
treatable; however it is not standard investigation for
epileptic patients due to its limitation from lesser soft
tissue contrast, lack of multi-planar capability and
beam hardening artifacts,* as compare to the MRI
study. However, CT is readily useful in patients with
acute presentations such as intracranial hemorrhage,
brain infarct and mass lesions as well as obvious
malformations and calcified lesions. Often CT serves
as first line imaging in acute presentation where
urgent treatment may be merited. Patients with
hemispheric pathology such as Sturge-Weber
syndrome or calcified lesions of tuberous sclerosis
may adequately evaluated with CT. However, small
tumors, subtle cortical malformation and mesial
temporal sclerosis (MTS) may be easily missed by
CT. In general patients with normal findings or with
lesions judged incompletely characterized by CT will
then proceed to MRI.**

Thus, in the present study, the most common
CT finding in all groups is idiopathic (non-related
finding or normal findings) as the table 3.

Regarding to abnormal CT findings classified
in each age group, as the table 4, the most common
cause of epilepsy in young age group was brain
atrophy (6/9 = 66%). In middle age group, vascular
abnormality as well as brain atrophy (4/9 = 44%)
and in elderly group, vascular abnormality (6/7 = 86%)
(Hypertensive hemorrhage and brain infarction) were
most common.

Among the abnormal CT findings, brain
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atrophy could not be identified as the obvious cause
of seizure but it is a result of chronic seizure findings,
so the elderly group in the present study, the cause of
epilepsy could be identified better than the young age
and middle age groups.

The definite causes of seizure demonstrating
by CT imaging in the present study was vascular
disease (hypertensive encephalopathy, brain infarction,
AVM) and the other small samples in the other aging
group were congenital and HIV infection (the risk of
seizure was 38% in HIV positive patient).® The other
common causes but no examples in the present study
were cranial trauma, brain tumor, CNS infections, etc.

Compared to the report of MRI of brain in
epileptic adult patients in Thailand,' mesial temporal
sclerosis (MTS) is the most common etiology of
epilepsy in young adult (15-34 yrs) = 11/42 =
26.19%, middle age adult (35-64 yrs) = 14/41 =
34.15% but the older adult (>64 yrs) vascular disease
and 1diopathic were equally common etiologies, 3/8
= 37.50%. The idiopathic of both young adult and
middle adult is only 3/42 (7.14%) and 2/41 (4.88%),
respectively. The idiopathic by MRI of all population
= 8/91 = 8.79% which is much less than the
idiopathic by CT of all population in the present study
(38/63 = 60.31%). Among the abnormal imaging
findings of both studies, the similar findings of both
reports showing the vascular diseases were the most
common cause of seizure in older age group, eventhough
there are differences in age groups of both studies.

By this comparison, all cases of normal CT
findings and some abnormal cases of all aging groups
such as brain atrophy should be referred for further
investigation such as MRI study for evaluation in more
details, except stroke disease in elderly patients. MRI
1s an imaging standard for routine evaluation of
epileptic patients. MRI could detect pathologic
abnormalities with more sensitivity and accuracy than
CT. Therefore, while epileptogenic lesions are visible
by CT, the advantages of MRI is more pronounced
in pathological conditions such as focal cortical
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dysplasia, migrational anomalies and mesial temporal
sclerosis (MTS). However; this comparison of MRI
findings in seizure patients in Ramathibodi Hospital
and CT findings in seizure patients of the present study
is not based on the same population. Furthermore,
many CT and MRI modalities have varies efficiency
and could give in more or lesser information for each
one.

MTS is the most common syndrome
associated with complex partial seizures. MRI can
detect the characteristic of hippocampal sclerosis
appearing as increased signal on T2-weighted image
associated with small temporal lobe and enlarged
temporal horn of lateral ventricle, meanwhile CT is
insensitive to MTS.® Recognition of this syndrome is
especially important because it tends to be refractory
to treatment with anticonvulsants but responds
extremely well to surgical intervention.” MTS
accounts for majority of patients undergoing temporal
lobe surgery.®

For the present study; in the author's opinion,

1. Epilepsy in stroke diseases appear to be
adequately evaluated with CT imaging.

2. CTimaging in elderly epileptic patients
in present study could identify the causes of epilepsy
better than in young age and middle age groups and
1s most useful to be performed, as compared to the
other age groups.

3. Normal CT findings in all epileptic
patients are suggested to have further investigation
suchas MRI, EEG.

CONCLUSIONS

CT imaging 1s not only important in the
diagnosis of epilepsy and assessment of the disease,
but also for identifying its etiology, which may be
treatable. However; it is not standard investigation
for epileptic patient in comparison with the EEG and
MRI.
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It is still useful in a provincial hospital for
detecting the causes of epilepsy in some patients such
as stroke diseases, cerebral infection, brain tumor or
some congenital lesions.

Therefore; normal CT findings or unidentified
causes of seizure in CT findings should be referred
for further investigation such as MRI because
detection of the causes and management of the
patients with seizure are essential for quality of life.
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CASE REPORT: PRIMARY RETROPERITONEAL VENOUS
HEMANGIOMA MIMICKING RETROPERITONEAL
LYMPHADENOPATHY IN PHRACHOMKLAO HOSPITAL

Supang SINTHUNYATHUM, M.D,' Pipat CHIEWVIT, M.D.

ABSTRACT

A 35 year-old male patient presented with abdominal pain. Ultrasound (u/s) and
computed tomography (CT) suspected to be caused by distal CBD stone obstruction and
additional incidental findings of a large retroperitoneal hypodense nodule at para aortic region,
appearing to engulfthe left renal vein, suggestive of lymphadenopathy. A diagnosis of paraaortic
lymphadenopathy was made based on U/S and three studies of CT findings to be hypodense,
non-enhancing lesion of the mass which was atypical for hemangioma. However; upon
laparoscope resection, histopathologically examination revealed retroperitoneal soft tissue mass
to be a venous hemangioma. Retroperitoneal venous hemangioma is a very rare condition,
which accurate preoperative diagnosis is very difficult.

CBD = Common Bile Duct

INTRODUCTION

Hemangioma is a slowly growing benign
vascular tumor which is rarely originating in
retroperitoneum. It is the most common vascular tumor
in the childhood aging group, occurring in 10-12 %
of children with one year of age and involving upto
30 % of'those with very low birth weight (less than
1000 g). The skin and soft tissue are the organs most
commonly involved, particularly in the areas of head
and neck (60 %) and the trunk (25 %). The other
organs involvement are visceral organs, most frequently
are the liver (64%), central nervous system (52 %),
gastrointestinal tract (52 %), lung (52 %), eyes (32 %),
mouth and tongue (44 %) and rarely at retroperitoneum.
Females are more often affected than males .’

Special clinical manifestations are hemangio-
matosis,®’ which are rare occasions. A child may
present with multiple cutaneous hemangiomas with
or without visceral involvement . When the lesions are

limited to the skin, the condition is known as benign
neonatal hemangiomatosis (BNH). When there is
visceral involvement, it is denominated as dissemi-
nated or diffuse neonatal hemangiomatosis (DNH).

Histologically: hemangiomas are subdivided
into five categories, depending on the predominant
type of vascular channel identifiable. These subdivisions
include capillary, cavernous, arteriovenous, venous
and mixed variations.®®

1. capillary hemangiomas are the most
common. They are usually diagnosed during the first
few years of life and found in the skin, subcutaneous
tissue, or vertebral bodies. Microscopically, capillary
hemangiomas are composed of a disordered array
of capillary-sized vessels. Most of these hemangiomas
spontaneously involute.

! Division of Radiology, Phrachomklao Hospital.

? Division of Diagnostic Radiology, Department of Radiology, Siriraj Hospital.
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2. Cavernous hemangiomas are larger and
deeper and occur later in life. They are often affect
the skin and liver,* composed of dilated, blood-filled
space lined by flattened endothelium. Calcification is
common. They do not spontaneously involute and
therefore may require surgical intervention.

3. Arteriovenous hemangiomas may be
deep or superficial. They represent an abnormal
communication between arteries and veins, and can
cause a variable degree of shunting.

4. Venous hemangiomas typically involve
deep structures, generally found in adults and most
frequently are located in the deep soft tissue, such as
retroperitoneum, mesentery and muscles of lower
extremities. They are composed of thicker-walled
vessels containing smooth muscle cells. They often
have slow blood flow, and pheboliths may be presented.

5. mixedtype

Almost all retroperitoneal hemangiomas are
of'the cavernous type; the venous type is very rare.'
Accurate preoperative diagnosis of this tumor is very
difficult.

Symptoms secondary to retroperitoneal
hemangioma are usully vague and appear late in the
course of the disease, secondary to compression.
Back pain, epigastrium disturbance and postprandial
sensation.’

CASE REPORT

A 35 years old male patient with a history of
aminute gallstone presented with sudden abdominal
pain, off and on for 1 week, with no palpable mass.

Physical examination: Normal

Laboratory tests: all of blood and urine are
normal including coagulation test, tumor markers such
as CA (125), CA (199), and urine metanephrine and
normetanephrine except for HBs Ag positive.

Ultrasound of abdomen

: Mild dilatation of both intrahepatic bile ducts
and CBD (measuring about 1.2 cm.) without demon-
strable the cause of obstruction. The gallbladder is
fairly distension, with no identifiable stone.
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: Alarge hypoechogenic mass, about 4x5 cm.
at left para-aortic area, medial to left kidney.

CT (first study at private imaging center, 3
days after ultrasound study).

: Minimally dilated intrahepatic bile ducts of
both lobes liver and CHD (1.5¢cm), no demonstrable
obstructed cause.

: The gallbladder appears to have minimal
smooth wall thickening, no opaque stone.

: A non enhanced retroperitoneal mass
appearing as encasement of the left renal vein with an
impression of left paraaortic mass to be enlarged node.

CT (second study at private hospital after first
CT study 5 days and the patient had marked
improvement of abdominal pain)

: Normal appearance of liver without intra-
hepatic duct dilatation or CBD, CHD dilatation.
Normal gallbladder without stone.

: A large non-enhanced lobulated retroperi-
toneal mass at left paravertebral region near left renal
hilum with few areas of internal hemorrhage. Differ-
ential diagnosis is included tumor such as mesenchymal
tumor, nerve tumor, duodenal GIST or enlarged node.

CT (third study* at another government
hospital after second CT study 1 month)

: Liver is of normal, no intrahepatic duct
dilatation. The gallbladder is normal distension,
without evidence of stone.

: 6.9x4.6 cm. retroperitoneal lobulated non
enhanced mass at left paraaortic area with pressure
effect to left renal vein. Differential diagnosis to be
necrotic lymph node, neuroendocrine tumor or
sarcoma.

Laparoscope resection at another government
hospital (the same hospital of the* third CT study)

: Aretroperitoneal soft tissue mass measuring
5.5x4x3 cm. surrounding and floating in the old blood.

: Cholecystectomy.

Histopathology findings :
: Macroscopic characteristics showed a piece
of irregular-shaped brown mass.
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: Microscopic exam showed fibrofatty tissue Gallbladder : Chronic cholecystitis.
containing clumps of dilated vein like vascular units
with variable irregular smooth muscle walls. The patient had follow up ultrasound study 7

months after laparoscope resection, showing no
Diagnosis : Soft tissue mass (retroperitoneum)  residual tumor.
:‘Venous hemangioma

Fig.1 Ultrasound finding revealed a large hypoechogenic mass, about 4x5
cm. at left para aortic area at medially aspect of left kidney.

Fig.2 First CECT study revealed a non enhanced retroperitoneal mass
appearing as encasement of left renal vein with an impression of left
para aortic mass likely to be enlarged node. Mild dilatation of
intrahepatic bile ducts and distal CBD, no demonstrable obstructed
cause.
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Fig.3 Follow up second CECT study revealed no longer demonstrated
distal CBD dilatation as compare to the previous first CT study. The
patient had been marked improvement of the abdominal pain. No
significant change of retroperitoneal hypodense mass.
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Fig.4 Third CECT study revealed no significant change as compare to the
second CT study.
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