
SD9900031

Evaulation oj Brain
Space Occupying Lesions ,

In The Sudan %
Using Computed Tomography

Cllnico Radiological Study

.'VI Thesis submitted for partial

fulfilment of the MD Degree

In Clinical Radiology

Supervisor:

Dr. Tag El Din M. Ibrahim

(Consultant Radiologist)

Co-Supervisors

Prof, Qurashi M. Ali

(B.SC, MBBS, MMRD, PHD)

And

Dr. Tag El Din O. Sokrab

(MD, Associate Professor)

University of Khartoum

ugust 1996

3 0 - 3 6



SOME PAGES ARE MISSING

IN THE ORIGINAL DOCUMENT



DISCLAIMER

Portions of this document may be
illegible in electronic image products.
Images are produced from the best

available original document



<T7 •>-> w
*f .1 *



List of Contents
Page

Dedication
Acknowledgment i
Abbreviation 2
Abstract 3
Arabic summary 4
Introduction 5
Literature Review
1.General Consideration - 6

2. Brain Tumors ; 11
2.1 Glioma 11
2.2. Tumors derived from ependymal cells 13
2.2.1 Ependymoma 13
2.2.2 Choroid plexus papilloma
2.2.3 Colloid cyst 14

3. Meduloblastoma 14
4. Meningioma
5. Pituitary tumors 16
6. Carniopharyngioma 23
7. Inclusion tumor 23
8. Pineal tumors 24
9. Neuromas 26

9.1 Acoustic neuroma 27
9.2 Glomus jugulare tumor 28

10. Primary lymphoma 28
11. Haemangiobiastoma 29
12. Metastases 29
3. Infections

3.1 Pyogenic abscess 32
3.2 Tuberculoma 33
3.3 Fungal granulomas 35
3.4 Other granulomas 36
3.4.1 Cerebral histoplasmoma.. 35
3.4.2 Mycosis fungicides 35

4. Symptoms of Intracranial space occupying lesions 36
5. Objectives 39
6. Material & methods 40
7. Results 3 41
8. Discussion 4<}
9. Conclusion and recommendation 54
10.References 56
11. Appendix 63



Acknowledgment

I would like to express my thanks and gratefulness to my supervisor Dr.

Tag Eldin Mohamed Ibrahim for his valuable and continuous help and

guidance. I am indebted to my co-supervisor Prof. Qurashi M. Ali and

Dr.Tag Eldin O.Sokrab who offered their valuable time supervising,

advising and discussing this study, gratitude to them.

My thanks are extended to Prof. Mamoun Homaida for his valuable

advises. I am grateful to Mr. I lamid Nur Eldin, Mr. Idriss Salih, Mrs. Nur

Tabidi and Mrs. Awatif Elamin ( Staff in X-ray department in Modern

Medical Center ) for their help during the collection of data for this study.

Many thanks to Mr. Ahmed A.Sied Ahmed for typing this study.

Last but not leapt I am most grateful To my husband Dr. Ibrahim

Mohamed Osman Abdelnabi for his generous and unlimited support in

every step of this study.



Abbreviation

Computed tomography CT

Central nervous system CNS

Cerebrospinal fluid CSF CSF

Cerebello pontine angle CPA

Magnetic resonance imaging MR I

Space occupying lesion SOL



Abstract

This is a study to evaluate the use of computed tomography in the

diagnosis of intracramal S.O.Ls in 100 consecutive patients in a period of

5/12/93-25/12/1994. Data was obtained from history, clinical examination,

fundoscopy, plain skull X-ray and CT, the frequency of 25 variables were

studied, data analysis was done using a computer. The statistical

programme EPI version 6 was used in data analysis.

Females constitute 53% and males 47%. The age ranged from 17 to 80

years. The majority of patients were in the range of 20-45 years compared

to 55-65 years in the western countries. Central tribes constituted 46% of

the population in the study.

The common presenting symptoms were headache (83%), fits (53%) visual

disturbance (52%), vomiting ( 21%) ataxia ( 6%) and deafness (3%).

Frequency of abnormal finding in plain skull X-ray was (21%). Frequency

of bilateral papillodema was (42%) and (5%) unilateral papillodema.

CT was normal in 29%, 20% glioma, 17% meningioma, 8% metastases,

5% pituitary adenoma, (6%) infections ( Tuberculoma, pyogenic abscesses

and hydatid cyst) and (15%) were others.
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Introduction

Intera-cranial ( space occupying lesion). S.O.L include brain tumors and

graiiulomas display certain features which distinguish them from extra

cranial S.O.L tumors.

They affect all age groups unlike other tumors which are associated with

the degenerative changes of advanced age(1). Not infrequently they change

their biological activity e.g. relatively benign astrooytoma can degenerate

in the course of time into a rapidly growing glioblastoma(2). With rare

exceptions intra-crannial S.O.L do not metastasize (3).

In I960 ties the brain tumors was diagnosed by angiography till 1987

when a CT scanner was introduced in the military hospital, general

electric, first generation, it worked till 1991. Then the total body scanner

was introduced in the modern medical centre ( private health ) in April

1992 This made a revolution in the diagnosis of brain tumors, localizing,

defining and staging primary tumors. Jt is also helpful in follow up and

evaluation of result of treatment. The machine is the 3I(J. generation,

General Electric (4).

In Khartoum Teaching Hospital 666 neurological cases were admitted in a

period of (1966-1970) 44 (6.6%) were intra-cranial tumors and

Granuloma(5).

This study is intended to demonstrate the frequency of the various types of

intra-cranial S.O.L in 100 consecutive adult cases diagnosed by CT.



Literature Review

Inter-cranial S.O.Ls include tumors and granulomas due to infection.

1. General consideration:

Intra-cranial S.O.L can be described, either (a) topographically (they may

be supratentrioal, posterior fossa or intermediate.They can be also intra-

axial or extra-axial), or be (b) Histological features as shown in (Table 1).

Intra-cranial tumors are predominantly tumors of adult life with a peak

incidence of 13 cases per 100,000 population at age 55 to 65.They are

relatively uncommon in infants and children with an incidence of 2 cases

per 100,000 (7) Age distribution of Intracranial S.O.L is shown in Table 11.



Classification and frequency of Intra-cranial S.O.L

(Modified after Mammenthaier)

(Table 1)(6)

Neuroepthelial Tumors

Meddulo blastomas

Pilocystic astrocycoinas

Oligodendrogliomas

Astrocytoinas

Glioblastomas

Ependymomas

Neurinomas

Mesoderaial origin

Meningiomas

Angioblastomas

Sarcomas

Ectodernal origin

Graniophyngiomas

Pituitaiy adenomas

Malformation tumor (Epidermoid,

dennoid, tertoma)

Metastases

Other space occupying lesions Vascular

tumor, granulomas unclassifiable tumors.

7%

8%

6%

4%

12%

4%

8%

18%

1%

3%

4%

8%

51%

23%

12%

3%

4%

7%



Age distribution of cerebral tumor

(Table 2)

Pilocytic astrocytoma

Medduloblastoma

Craniphyringoma

Plexus papilloma

Brain stem gliorna

Optic nerve glioma

Oligo dendrogloma

Ependymoma

Glioblastoma

Astrocytoma

meningioma

Pituitary Adenoma

Metastases

Haemangioblastoma

5-2 5years

5-20

5-15

5-20

5-15

5-15

15-50

10-50

10-50

25-65

25-65

25-60

35-65

20-60

Modified from Youmams (7)

Computerized Topographic criteria of intra-cranial tumors are either:

Direct: The circumscribed lesion itself which shows a range of

attenuation values. The density of tumors can be low in comparison to the

surrounding cerebral tissues due to an increased content of fat and water.

However, the density may also be increased as a result of the texture of its

tissue, calcification or haemorrhage. Haemorrhage and calcification can

occur as patches within hypodense tumor tissue, resulting in an

inhomogeneous picture of mixed density.



A significant number of tumors ( particularly those in the infratentoria1

space) display the same density as cerebral tissue and can not be directly

demarcated from it. Perifocal tumor oedema this extends in the cerebral

white matter which display reduced density at this site and therefore

contrasts distinctly with the gray matter. Temporal oedema often displays a

typical three finger pattern resulting from its spread in the internal capsule,

the external capsule and white matter in the temporal operculum. If the

oedema is localized frontal with extension into the external capsule the

shape in the CT scan resemble a funnel(9).

The definitive diagnosis of space occupying lesions could be established

more readily since the advent of (CT) scanning. Some brain lesions are

more clearly defined when contrast enhancing agents are utilized.

However, so called ring enhancing lesions are not pathogenomic for

specific neurological entities. Review of this literature suggests that at least

four disorders must be considered in the differential diagnosis of contrast

enhancing lesions. These include mature brain abscesses of any etiology,

cerebro-vascular accidents, primary and metastatic brain tumors.

Since medical and surgical management of these conditions are quite

different it is critical to establish a diagnosis before therapy is instituted. In

many instances the combination of history, physical examination,

laboratory and radiological examination will enable physicians to correctly

diagnose the etiology of such brain lesions.

Two cases were presented by M. Piszozor et al in which the above clinical

and non invasive parameter led to incorrect working diagnosis. Brain

biopsy was required before appropriate management was eventually



instituted. Obviously such delays in diagnosis and institution of therapy

can result in unnecessary morbidity and mortality. Each case illustrated the

need and substantiate a presumptive diagnosis based on these clinical and

radiographic criteria regardless of how typical lesions may appear on CT

Scans (10).

Imaging of various types of brain tumors by CT or contrast enhanced CT is

often veiy similar. Therefore, the exact preoperative CT diagnosis of intra-

crauial neoplasm is difficult. Among 100 cases (88 primary tumors 12

brain metastasis ). The preoperative classification by CT was correct in 51

partially correct in 22 cases, 5 cases were misinterpreted ( l l).

A precise study of the skull base was not possible with CT scanners of the

first generation for technical reasons. This has changed profoundly with

the new scanners. Now a single examination makes it possible to study the

brain parenchyma, bone and soft tissues.

The structures of the base are well visualized with a technically optimal

examination where some are seen better on coronal slices, others are on

horizontal slices. In small tumors the bone changes were the main

pathological findings in CT (i2).

Indirect

Sings of mass effect i.e. shift of the midline structures, displacement of the

choroid plexus, compression and deformation of the lateral ventricles and

blockage of cerebrospinal fluid ( CSF) drainage with consequent

hydrocephalus.

10



2. Brain tumors

2.1 Gliomas

These are the commonest intra-cranial tumors. They vary greatly in

malignancy. This has led to specific names being used based on the

histological appearance e.g astrocytoma, Oligodendroglioma for well

differentiated slow growing tumors, glioblastoma and spongiobiastoma

multiforme for highly malignant ones.(l3). Most workers however favour

grading by degree of malignancy judged by proportion of mitotic figures

seen on microscopy. The grades range from grade 1 which is relatively

benign through grade 2 to grade 3 and 4 which are highly malignant some

50% of gliomas are grade 3 and 4 and about 25% of grade(14).

Gliomas are seen in any site in both children and adults, but gliomas of

optic chiasm and of the brain stem are particularly common in children (15).

Simple X-rays show calcification in only proportion of gliomas ( 5-7%) but

the proportion is higher in specific slow-growing tumors such as

obligodendrogliomas (50%) and cerebellar astrocytoma (20%). General

signs of increase intra-cranial pressure may be present (16). Of the clinical

symptoms epileptic seizure is a frequent initial symptom while signs of

increasing cerebral pressure, neurological deficits or a psycho syndrome

develop a little late.

CT localizes and characterizes the vast majority of cerebral gliomas. At

unenhanced CT the classical appearance is an area of low density confined

almost exclusively to the white matter ( often containing patchy areas of

mixed density. Sometimes there is a well defined circular area of low

density suggesting a cystic tumor.There is usually a mass effect with
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displacement and deformity of the ventricles. Oedema is frequently present

around the tumor particularly with the more malignant gliomas and this

may extend widely and be difficult to differentiate from tumor on

unenhanced scan. Calcification if present is much more easily identified

than at simple X-ray it indicates slow-growing tumor. Haemorrhage into

glioma is rare and usually implies high grade malignancy.

When contrast is injected is taken up in all but the slowest growing grade 1

tumors, and this may be patchy-circumfenetial or less commonly

homogeneous (17). Growth of tumor could be demonstrated better by

Positron emission tomography ( l8).

Enhanced CT suggests the region of diagnostic yield. Biopsies obtained

from the hypodensce center, enhancing margin and hypodense periphery of

recurrent malignant astrocytoma.The diagnostic yields of ( number of

biopsies yielding tumor/number of biopsies obtained )34/61 (56%), 68/101

(67%) and 8/22 (36%) from these three zones, respectively. Although

tumor was identified in all three zones, diagnostic yield was significantly

higher in the hypodense center and enhancing margin (19). Comparison of

patients with untreated tumors to those with recurrent tumors demonstrate

no statistical difference in tumor distribution, although there was trend

toward a higher yield from the hypodense periphery in the recurrent tumor

group, Tumor was found up to 15 mm, Beyond CT enhancing margin.

Tumor volume extends beyond the confines of the CT enhancing margin

and this should be considered when calculating dosimetry for interstitial

radiation.(20)

Imaging has its limitation Rogers et al described the clinical behavior of 8

patients with cerebral astrocytomas, in whom CT. or MR. Imaging of the
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brain was characterized by diffuse bilateral cerebral hemisphere tissue

density abnormalities and minimal focal mass effect. Five patients were

newly diagnosed, and three others had been treated for focal low grade

astrocytoma. Histological diagnosis included anaplastic astrocytoma (three

patients) low grade astrocytoma ( three patients), glioblastoma ( one

patient).

In five patients, brain tumor was not suspected from the nenroimaging

studies, the finding of which were mistaken for radiation

leukoencephalopathy vasogenic oedema, or multiple sclerosis. Serial CT

scans or MR images undertaken over intervlas of 3 to 184 weeks showed

progression of abnormal tissue densities in 7 patients and multifocal

contrast-enhancing masses developed on CT scan in two patients. An

autopsy in each of four patients showed diffuse cerebral infiltrate by

astrocytoma. It is concluded that neuroimaging studies in some patients

with diffusely infiltrating cerebral astrocytoma are not typical for neoplasm

and can be mistaken for other diseases, especially those that predominantly

affect cerebral hemisphere white matter(21).

2.2 Tumors derived from ependymal cells

They are of glial origin, some authors classified them as gliomas,

however. Most authors classify them separately. They include

ependymomas, choroid plexus papillomas and colloid cysts.

2.2.1 Ependymomas

They constitute 4% of pathological series of brain tumors. CT

shows a mass of slightly higher density than normal brain which enhances

uniformly or patchily. It may occupy and expand the fourth ventricle

13



producing obstructive hydrocephalus and is then difficult to distinguish

from a medduloblastoma. Calcification if present in favour of

ependymoma. Another characteristic features is downwards spread

through the foramina of Luschka into the cerebellopontine angle or through

foramina of Magendie into the cistern magna features which render

surgical removal more difficult(22).

2.2.2 Choroid Plexus papilloma

This is rare.The fourth and lateral ventricles in the trigone area seem to be

the sites of election (23). CT shows a mass of increased density which

enhances strongly and uniformly after contrast. If in the fourth ventricle it

will be difficult to differentiate from a meddulloblastoma or ependymomas.

Also it cause over production of CSF.

2.2.3 Colloid cyst:-

The appearance is usually diagnostic on the unenhanced scan, symmetrical

hydrocephalus of the lateral ventricles is present with a high density

spherical cyst at the base of the septum pellucidum in the region of the

foramen of Monro. The appearances are normally unchanged after contrast

enhancement except in the case of the rare isodense cyst(24).

3.Medulloblastoma

This is predominantly a tumor of childhood and they form 7% of

pathological series. Their site of election is the cerebellar vermis,

particularly the lower end, from here they involve the cerebellar

hemispheres and invade the fourth ventricle seedings to the spinal canal

and cerebrum occur via the CSF pathways. CT shows a slightly

hyperdense mass lying centrally, growing into the fourth ventricle from

14



behind, and producing hydrocepkalsus and enhancing after l.V contrast

media. Calcification is absent, but if present it would favour a diagnosis of

ependymoma or astrocytoma,(25).

Metastases from a uieddiiloblastoma arc unusual. Extra-cranial-metastases

by spread of primary intracranial neoplasm have been considered a rare

occurrence.
(26)

4. Meningiomas:-

Tliey are the commonest benign intra-cranial tumors. However a small

proportion can become malignant usually the vascular angioblastic type.

Site of incningiomas:-

TablcIII

1.

2.

3.

4.

5.

6.

7.

Convexity

Parasagittal and Falx

Sphenoid ridge

Olfactory groove and tuberculum sellae

Tentorium

Cerebellar convexity

Cerebellopontine angle Xlivus

40%

18%

15%

14%

8%

8%

6%

Cerebello-pontine angle meningiomas (CPA) constitute about 1 percent of

intra-cranial meningioma(27).

Multiple meningiomas occur in about 5% of cases and are usually

parasagittal, there is also an association with neurofibromalosis. Simple

skull X-ray may show evidence of intra-cerebral tumor in some two thirds

of cases and diagnostic evidence of the presence of a meningioma either

15



from bone changes or calcification (15%), Homogeneous ball like

calcification at a typical site is usually diagnostic as is less regular or dense

calcification adjacent to typical bongy changes.(27)

CT reveals round sharply demarcated hyperdense zones which

occasionally contain granular to homogeneous calcification and namely

cystic components with exception of ventricular meningiomas, a close

association always exist with the cerebral meninges or the skull bones.

The tumors are surrounded by perifocal edema in 60% of cases and can

display the same density as the brain. An equivocal diagnosis of the type

can be made if hyperostosis and thickening of the cranium contiguous with

the tumor are demonstrable.

Meningioma enhance strongly and homogeneously after adminsitration of

contrast. Ring shaped enhancement is exceptional ( about 5%). En plaque

meningiomas growing flatly along the dura matter and small par&basal

meningiomas may escape computerized tomographic detection, the

diagnosis can then be improved by the use of coronal projections (28)

Clinical findings, CT scanning and angiography of CPA meningioma are

important for definitive diagnosis and for planning surgical treatment.(29)

CT results of seven CPA meningiomas were compared with those of 61

acoustic neuromas. These two tumor types differ in manner of growth,

volume, shape, attenuation, attachment to bone, cisternal deformation,

frequency of calcification, peripheral oedema and bone changes ( Table

IV) will illustrate this)(30)

16



Differentiation between CPA meningionias and acoustic

neuromas by CT

Table IV

Tumor changes

Increased attenuation

Volume >35 cm3

volume <13 cm 3

Mark Calcification

Oval Shape

Round Shape

Apparently broad attachment to bone

Tumor reaches dorsum sella

anteriorly

Center of tumor anterior to porous

Tumor reaches 2 cm above dorsum sella

Widening of bones or other bone changes

Acoustic

Neuromas

11%

4%

76%

0%

8%

92%

28%

0%

0%

3%

77%

Mening-

ioma

86%

57%

0%

57%

71%

28%

83%

71%

43%

71%

0%

The CT appearance and consistancy of meningioma at surgery were

compared.Tumor showing diffuse calcification on evidence of marked

cystic or necrotic changes were excluded, leaving 77 tumors of which 46

were hard and 31 were soft. Ninety percent of the hard tumors were

increased attenuation, the other 10% were isodense with brain tissue, forty

nine percent of the soft meningiomas were of high attenuation but (35%)

17



were isodense and (16%) were of lower than brain attenuation. There was

a greater incidence of marked intra-cerebral oedema around the hard

tumors, all hypodense tumors enhanced to greater than brain attenuation,

mean enhancement was relatively less in the tumor of high plain scan

regardless of consistency and there was no relationship between degree of

enhancement and either the consistency or with the amount of vasculature

as estimated by the surgeon or histologist. (31)i

Meningioma originating in the paranasal sinuses are rare, these tumors are

thought to arise from embryonic archnoid nests which were pinched off

and left behind during embryonic development. The paranasal origin of

meningioma was accurately determined on the basis of CT and

arteriography. A review previously reported indicate that there are no

specific clinical or radiographic findings of the meningiomas of the

paranasal sinuses (32).

5. Pituitary Tumors

Pituitary adenomas can be classified as endocrine active or endocrine

inactive. The former can manifest clinically when still quite small but the

later are not diagnosed until large enough to produce chiasmal pressure

and visual impairment or, less commonly, disturbance of eye movement.

Paradoxically some endocrine active cases may not be diagnosed till

neurological symptoms appear. So-called microadenomas are less than

10mm in diameter and lie within the pituitary gland.

Endocrine active tumors now form about 80% of those encountered and

non secreting tumors about 20% (Table V)(33).
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Types of Pituitary tumors

Table V (33)

Prolactinomas

Somatotrophic ( acromegally and gigantism )

Corticotrophic ( dishing and Nelson's syndrome )

Miscellaneous and mixed ( STH-PRL, ASTH-PRL,

PRL-STH-, Thyrotrophic goando trophic )

Non secretory

%

35%

25%'

5%

15%

20%

Simple X-ray of pituitary adenoma shows local bulging or asymmetry or

eroded posterior clinoids, but this is of dubious value since there is a wide

range of normal variation. CT demonstrates large adenomas producing

chiasinal compression and will show the extent and relationship of the

suprasellar component as well as the enlarged sella. Sagittal and coronal

cuts or reformats after intravenous contrast medium may be necessary to

assess full extent of a large adenomas.The tumor may extends into the

normal suprasellar cistern and then into the anterior end of the 3rd

ventricle. Eventually it can extend as high as the foramen of Monro and is

often quite asymmetrical. It can extend laterally into the sphenoid sinuses.

Large tumors may extend subfrontally or above and behind the sella.

Pituitary adenomas normally show homogenous density similar to or

slightly greater than that of the nonnal brain tissue, and enhance uniformly

after contrast medium. Some cases however contain cystic ornecrotic

19



areas . which stand out more clearly after contrast medium (34). The

definitive CT diagnosis of microadenomas requires high resolution CT and

direct coronal section.

The typical microadenoma can be recognized as a small low density area

within the opacified gland but can be confused with the normal cysts of the

para intermedia. Other features which may be seen are deviation of the

infandibular and upward bulging of the upper surface of the gland, but

these also are not diagnostic and can have other causes, as local bulging of

the sella floor.

Thus bulging of the upper gland surface occurs in menstrauting,

postmenopausal or oophrectomized women, and in hypothyroidism.The

diagnosis of microadenoma should therefore be made with caution

specially if it is likely to affect management(34).

Suspected lesions in and around the sella were examined by the CT in 129

cases.The diagnostic accuracy in various technical aspects of the method

are described. The mean attenuation and enhancement after administration

of contrast material are evaluated in carnicophayngiomas, chroomphobe

adenomas, meningiomas, aneurysms, dermoid cysts and arachnoid cysts

and a glioma. .

The diagnosis of lesions in and around the sella has been considered a

special challenge in CT due to presence of components widely differing in

attenuation, bone, air, brain, and CSF on one hand and a variety of lesions

on the other hand. Table VI indicate visual estimations of the attenuation

and enhancement in various types of sellar and parasellar lesion.(35)
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Visual estimation of the attenuation and enhancement in

various types of sellar and parasellar lesions

Table VI.(36)

Type of lesion

Carniophanyngioma

Chromophobe

adenoma

Eosionophyil

adenoma

Dermoid cyst

Arachnoid cyst

Meningioma

Optic glioma

Metastases

Aneurysm

Unverified tumors

Total

No. of

cases

11

9

4

2

2

4

2

1

2

2

39

Higher

2

4

4

1

2

Lower

2

2

1

Equal

4

2

2

Mixed

5

3

2

2

2

Present

6

7

2

4

2

2

1

1

25

Absent

1

1

1

3

F.L Henry described a case of granular cell tumor of the pituitaiy stalk in a

40 years old woman with secondaiy amendorrhea. A (CT) Scan showed a

large contrast-enhancing mass. Histopathological examination especially

immunocytochemical and electron microscopic studies, showed elements

21



supporting an astrocystic origin for this type of tumor a hypothesis

advanced by many authors but still controversial(37)

Empty sella syndrome discussed here because it sometimes enters into the

differential diagnosis ( both clinically and radiologically of pituitary tumors

it causes are:- ' .

Primary ( idiopathic) empty sella or Secondary empty sella, the later may

be due to (a) after hypophysectomy or after tumor removal (b) after

radiation therapy of sella contents ( c) after infraction of pituitary normal

or tumor.

Primary is due to congenital defect to the diaphragm sella, permitting

suprasellar arachnoid and CSF to herniate into the sella. The pituitary

gland is compressed against the back and floor of the sella and much of the

sella is occupied by CSF.The condition is only discovered as a chance

finding at imaging or autopsy due to any cause. Symptomatic cases are

commoner in females and there is usually an association with raised

intracranial pressure since the patients are obese, multiparous and

hypertensive. Secondary empty sella may also give rise to symptoms

suggesting tumor recurrence.(38)

In plain X-ray skull the sella may appear normal but can be enlarged in a

globular manner. In CT the pituitary fossa appears to be occupied largely

by tissue of CSF or water density rather than normal gland.(39)
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6. Crainopharyngioma

This is a tumor of childhood and adolescence though it occurs in

adults.(calciftcation is present in over 80% of childhood cases, but is often

absent in the less common adult cases, they usually grow above the sella

adhere tightly to the floor of the third ventricle infundibualum, making

surgical extirpation difficult or impossible. A small proportion (15%) grow

in pituitary fossa and can produce enlargeness and deformity of the sella

(40)

In CT the density of suprasellar tumors is highly inhomogeneous

(hypodense cysts, hyperdense calcifications).The solid usually isodense,

parts of the tumor enhance intensively on intravenous administration of

contrast medium. Ring shaped enhancement can sometimes be seen around

cysts.The differentiation of the third ventricle and the blockage of the

foramen of Monro are readily demonstrable by CT.

7. Inclusion tumors

Are epidermoid, dermoid and teratoma constitute 3% of intracranial tumor

althoguh epidermoid are twice common as the other two . Epidennoid can

occur at any age but dermoid and tetratoma are seen mainly in childern.

Tetratomas are commoner in females but the other one have equal sex

incidence. They are relatively benign malformation, they grow slowly and

can reach the size of an apple. Typical locations are the crebello pontine

angle, the parasellar region, pineal region and ventricles.

Epidermoids consist of a spherical accumulation of horny scales

surrounded by an epidermoid capsule, the case of dermoids the cysts

contains fatty masses, sebaceous and sweat glands and hair as well as the
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epidermal components. Teratomas additionally contain cartilaginous,

osseous and endodermal tissue derivative.

At CT low absorption values predominate in all three types of tumor

creating the impression of a cyst which capsule occasionally contains

calcium. The density values of epidermoid are similar to those of CSF

those of dermoid are similar to those of fat while teratomas display an

inhomogeneous density pattern because of different tissue components.

Contrast enhancement is observed only in tetratomas (41) tumors

comprising 0.4 to 1.9% in several large series of intra-cranial tumors.

Dermoids are numerically less frequent than epidermoids .Although the

contents of a dermoid cyst can be variable depending upon the proportion

of the various elements in its wall, CT scan easily depicts the cyst as a

discrete lesion of low density, its attenuation values being occasionally

negative mass effect is usually slight when compared to the size of the

lesion and calcification may be present in the periphery of the lucent area.

When the contents of the dermoid cyst are radiolucent approaching the

level of the fat density, the cyst may appear as a lucent lesion on the plain

X-ray film. While such an experience has been well documented for

ovarian dermoid it is exceedingly rare for intra-cranial dermoids, only few

such cases having been reported (42).

8. Pineal tumors

The terms ( pineal tumor) and ( pmealom ) are conventionally used for any

tumor occurring in the pineal area. In fact a variety of different tumors can

arise in this region (Table VII) (43).
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Pineal tumors number of different types

found in 54 cases ( Gauli et al)

Table VII

1. Pineal cell tumor

2. Glial cell tumor

3. Germ Cell tumors

4. Inclusion tumor

5. Metastasis

a. Pineoblastoma

b.pineocytoma

a.Astrocytomas

b. Glioblastoma

a.Germinoma

b.Teratoma

c.Emproyonal cell rumor

d. Choriocarcinoma

a. Epidermoid

b.Dermoid

8

5

16

5

1

1

13

16

25

0

0

CT findings of pineal tumor reveals spherical isodense to slightly

hyperdense nodules in the pineal region which are sometimes calcified and

which usually display marked and homogeneous, but less frequently ring

shaped enhancement on contrast medium administration(44).

25



A 23 year old man presented with blindness of the papillomacullar bundle

in the left eye. Bilateral papillodema sparing the area of a an axonal loss

and parinaud's syndrome. CT revealed an enlarged left optic nerve and

enlarged optic canal as well as tumor in pineal area producing

hydrocephalus.The histological diagnosis was germinoma(45)

Another 25 years old man of pineal germinoma had neurological signs and

symptoms were insidious in onset.Parinaud's syndrome ( paralysis of

vertical occular movements) allowed a topical diagnosis, confirmed by CT

anatomical scan. CT tomography and CSF cytological examination were of

the utmost importance to diagnosis and treatment and it confirmed the

success of radio therapy(46).

9. Neuromas

Account for 8% of the pathological series, the most common is the

acoustic neuromas.Tumors of the lower cranial nerves occur usually

internally and may involve the skull bone ( petrous bone, jugular foramen

or hypoglossal canal) Fifth nerve tumor may involve the petrous apex and

floor of the middle fossa as well as the pons, large tumor may become

cystic, skull X-ray may show bony erosions in the sites mentioned above.

CT is at a disadvantage at the skull base and foramen magnum region and

small tumois can be easily missed without high resolution imaging quality

film of appropriate areas. Larger tumors were readily identifiable

particularly after contrast medium (47)
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9.1 Acoustic Neuroma ( Schwannomas )

This is the commonest neuroma. Usually it is single solitary tumor as a

rule, but in von Recklinghausen's neurofibromatosis bilateral acoustic

tumor may be seen.Plain skull X-rays shows expansion of the internal

auditory meatus in significant proportion of these tumour usually larger

ones they may be due to raised intra-cranial pressure with sellar region.

In CT large and medium size acoustic neuromas are isodense and difficult

to demonstrate unless there is compresse and deforme the fourth ventricle,

which may suggest their presence as symmetrical hydrocephalus, but on

giving contrast medium most of these tumors enhance strongly.The rare

cystic tumor are of low density and may simulate an arachnoid cyst or

epidennoid in CPA. Only solid tumor will enhance.(48)

Meningioma is another strongly enhancing tumor which can arise near the

internal auditory meatus and can then resemble an acoustic tumor both

clinically and at imaging differentiation is usually possible at CT because

meningioma have greater density than brain and may contain calcification.

CT imaging remains a satisfactory unambiguous approach to the

assessment of known post operative residual CPA neuromas. MRI provide

superior resolution and should be used when better definition of tumor

details is needed for management decision or when multiple follow up

scans are anticipated, so that the exposure to ionising radiation is

limited(49).

MRI also is useful in post operative neurological dysfunction and residual

tumor are more difficult to interpret on MRI than CT.Guide lines are
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proposed to help distinguish residual tumor from post operative changes

and scarring.

The changes of the enhancement of the lesion with time after intravenous

administration of contrast medium measured with computed tomography

(CT) in 23 cases of acoustic neuroma. The pattern of high initial

enhancement followed by a fairly rapid decrease is confirmed(50).

9.2 Glomus jugulare tumor

Termed chemodectomas or non chromaffin paragangliomas. They occur

within the tympanic cavity (Glomus tympunicum) or in the jugulare body

situated in the wall of the Jugulare bulb. They can proliferate into the

middle ear and can present at the drum as a red polyp. The tumor can

extend into the posterior fossa and down into the neck. They are

commoner in the females. CT imaging will show bone destructure well

and after enhancement any associated intra-cranial extension and

downwards extension into the neck(51).

10. Primary lymphoma ( Microglioma)

In a retrospective analysis of 12 patients with primaiy central nervous

system non Hodkgkin's lymphoma. CT scans were found to be most

valuable diagnostic tool both for initial evaluation as well as follow

up. They appear like metastasis as hyperdense and enhance

homogeneously, but show less or no edema.

Three patients had a history of previous immurio-suppression, two had

preceding and concurrent uveitis. Nine of the 12 patients were treated
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primarily with radiation therapy. The patients were diagnosed at autopsy

and had not received definitive therapy.(52).

11. Haemangioblastoma

These lie in the posterior fossa less frequently found in the spinal

cord. The association with von Hippel-Lindau syndrome is well known but

most cases occur without it. They are vascular tumors, but may develop

large cysts which can mask the underlying vascular nodule(53).

CT appearances vary with the presence or absence of a large cystic

component. A solitary nodule with a large cyst can easily be mistaken for a

low density glioma or gliomatous cyst unless the mural nodule is identified

in the post enhancement scan. The tumor nodule is isodense or slightly

hyperdense and enhances strongly after contrast medium.

12. Metastasis

Metastasis to the brain, skull or meninges can occur in most forms of

systemic cancer.. Intra-cerebral deposits are seen most frequently form

three primary tumors Lung commonest in males (20%), breast Commonest

in females (10%), and melanoma (40%), in one large series.

Other primary tumors metastasize to brain and figure prominently in most

major series include kidney (20%), gastrointestinal tract (3%) and testis

(45%). In plain skull X-ray there is rarely evidence of raised infra-cranial

pressure as usually the symptoms develop rapidly.

Ct showed multiple small deposits tend to seed peripherally in the brain

with a predilection for the gray/white matter interface. They can occur

anywhere including brain stem, cerebellar, basal ganglia, and white or gray
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matter. Most deposits are isodense, but melanoma secondaries are

hyperdense, sometimes from haemorrhage. Calcification is very rare and is

a point against the diagnosis of metastasis. However it can occur and has

been described from bone sarcoma and colonic carcinoma.it may also be

seen after radiation therapy. Larger metastasis tend to become necrotic

centrally and may appear cystic. Marked enhancement is an almost

universal feature of metastasis. If the center is necrotic or cystic marginal

or ring enhancement is seen. Similar appearances may be seen with

multiple small abscesses or granulomas. In posterior fossa multiple

haemangioblastoma may have to be considered. Sometimes it is a solitary

lesion if the primary is not known diagnosis is a real problem not solved

except by biopsy(54)'

The diagnosis of leptomeningeal or ventricular metastasis by cranial CT

contributes to earlier treatment and sometimes alters the management of

patients with intra or extra cranial malingancy.(55)

In 20 cases whose metastasis were spread via CSF seeding, the abnormal

CT finding were :-

1. Mass or nodule in the ventricles or subarachnoid space,

2. Ependymal, subependymal enhancement,

3. sulcal, gyral or cisteraal enhancement,

4. hydrocephalus not related to the obstruction of primary tumor and

5. falx or tentorial enhancement

In other 8 cases metastasis developed through haematogenoiis spreading to

the choroid plexus or paraventricular parenchyma, the mass or nodule

within the ventricles could be well identified with enhanced CT brain. The
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involved ventricles in order of frequency were lateral, third and fourth

ventricles.

Y.Kohri, et al (56) described 62 years old male with brain metastasis from

prostatic carcinoma which regressed with medical and surgical endocrine

therapies. The patients presenting complaints were left periocular and deep

ocular pain and a defect of the left visual field. During treatment of the

above symptoms macro haematouria dysuria occurred. Pathological

examination of a transrectal needle biopsy revealed moderately

differentiated adenocarcinoma of the prostate.

CT scan and MRI demonstrated brain tumor at the frontal skull base and

the region of the frontal lobe suspected to be a metastasis of the prostatic

carcinoma. One week after a period of daily administration of estramustine

phosphate sodium the prostate was observed to be softened and slightly

decreased in size, the visual field defect and disturbance of urination

gradually improved. The prostate decreased to normal size and no tumor

mass could be detected on brain CT after 3 months of treatment.

This report describes unusual case of a long term survivor with small cell

lung cancel, treated with radiation therapy alone having a late relapse with

solitary brain metastasis 6.5 years after initial treatment. He received

radiation therapy and died of the brain metastasis 8.5 years after the initial

treatment. Autopsy revealed no tumor recurrence at the primary site and no

distant metastasis except for the brain, the histology of the brain tumor was

small cell(57).
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3 INFECTIONS

S.O.Ls due to infections can be pyogenic, tuberculus, fungal or parasitic.

3.1 Pyogenic abscesses

Are often secondary to cardiac paranasal sinus or aural disease and may

occur following chest infection or operation. They may occur anywhere in

the brain or subdural space. The frontal and temporal lobes are commonly

affected the latter particularly when ear infection is present. Bilateral

frontal abscesses clearly implicate the frontal sinuses as a source of

infection.

The CT scan will show an area of low density in the large majority of

cases. Injection of intravenous contrast medium will demonstrate the

abscess capsule as a thin-walled regular ring of enhancement. Occasionally

it may be clear that the lesion is multilocular. The capsule may sometimes

be seen as a ring of less reduced density before enhancement, but this is

not a general feature of abscesses. Gas may be present adjacent to or

within an abscess it usually indicates that the cavity has been tapped but in

rare cases if present in preoperative cases indicates gas forming organism,

or more commonly a fistulous connection with exterior. There is usually

some mass effect but this may not be marked in relation to the extent of

oedema, the process may extend to the ventricular system and it is bad

prognostic sign (58).

C-reactive protein (CRP) is a protein found in plasma at elevated

concentrations during acute or chronic infections. As an aid in differential

diagnosis between brain tumor and abscesses, The CRP levels were

measured in 20 patients with intra-cranial mass lesions and the appearance
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of ring-like contrast enhancement on CT scans. In nine of these patients

the final diagnosis was abscess based on either biopsy of the mass ( eight

patients or clinical course, one patient). In seven of the nine patients there

was a significant increase in CRP levels in two consecutive measurements.

In particular patients with cerebritis who were examined early-in the

course of the disease and who showed nonspecific CT scan exhibited

extremely high levels of CRP. Two patients had no measurable CRP

activity although they both had brain abscesses, in 12 patients harboring

with brain abscesses either glioma or metastatic intra-cranial tumours,

CRP levels were significantly lower than those found in patients with brain

abscesses, but were nevertheless higher compared to those of a group of

patients with benign tumors. It is concluded therefore that the value

measurement of CRP can have some value in the differential diagnosis

between brain abscess and brain tumor. The measurement technique is

inexpensive and is available in the clinical laboratories of most hospitals

with neurosurgical department(59).

3.2 Tuberculmoas

Are commonly multiple and frequently follow a known episode of

tuberculosis meningitis.The lesions are usually of reduced density or

isodense with brain before contrast medium. Enhancement occur after

intravenous contrast medium. Sometimes there is dense ring shadow which

can simulate gilomas or pyogenic abscesses. Enhancement can also be

nodular or a fine irregular ring. The lesions usually small and may be

multiple . In contrast to metastasis there is little edema and mass effect is

not striking.
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A case of intra-cerebral tuberculoma treated surgicaUy was reported. A 47

year old man was admitted because of progressive left hemiparesis over

the previous 5 months. A CT scan showed a well enhanced mass

associated with a marked perifocal edema(60).

CT revealed obstructive hydrocephalus and a pineal mass in a 24 years old

lady who presented with headache and a perinand's syndrome, although

thert was no major evidence of extra-cranial tuberculosis and cerebro

spinal fluid obtained during third ventriculostomy contained no leukocytes,

suboccipital transtentorial biopsy of the lesion revealed it to be

tuberculoma. Serial CT scans showed resolution of the lesion following

subtotal resection and antituberculosis therapy. The implication of this

case with regard to difficulties in the diagnosis of cerebral tuberculoma

and malignant of pineal region tumor are discussed(61).

CT demonstrated a mass in contact with the cranial bone with marked

contrast enhancement and accompanied by perifocal cerebral oedema.

External carotid angiography revealed a homogenous vascularity.

Radioisotope scan demonstrated a region of increased uptake with a

comparatively clear border. Therefore the lesion has been misdiagnosed as

meningioma (C2).

Tuberculoma might be either low density or high density on the precontrast

CT scan, but on the postcontrast scan it is often found with increased

density when the lesion is small the density is uniform but with a lesion

over 2 cm. a low density center may be detected. In such a case the wall is

thicker than with a pyogenic abscess and it tends to be irregular. The

tuberculum described Dupot et al(63). As a nodule approximately 4 cm in

diameter and reported as having uniform contrast enhancement with a clear

border and lying adjacent to the cranial bone with extensive oedema.
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3.3 Fungal granulomas

Is only rarely seen in healthy people. In these cases it is usually spread by

the blood stream from a primary focus in the lungs or elsewhere in the

body. The commonest fungal infection are candidasis and torulosis. They

can give rise to gramlmatous meningitis as well as parenchymatous

abscesses or granulomas.

A case of aspergillosis of the central nervous system with multiple

granulomas examined by CT is reported. The finding are those of chronic

mass lesions with and without calcium deposits. An associated cystic

configuration probably is not specific for asperigillomas(64).

3.4 Other Granulumas

3.4.1 Cerebral histoplasmoma ( case report)

Cerebral histoplasmoma is rare and simulates metastatic brain tumor. In a

55 years old man presented with dementia and seizures of recent onset. A

CT scan revealed a ring-like lesion in the left occipital lobe, which on

resection was found to be a histoplasmoma. Only eight cases of this entity

have been reported(65).

3.4.2 Mycosis Fungoides (MF)

The clinical records of nine patients followed at the University of Chicago

with myecsis fungoides ( MF) and neurologic deficits due to direct CNS

involvement were reviewed. Mycosis fungoides resemble those seen in

leukemias and other lymphoproliferative disorders. Better awareness of the

clinical features may permit earlier diagnosis and initiation of therapy (66).
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4. Symptoms of Intra-cranial S.O.Ls

Symptoms that bring the patient to the CT department after being seen by

the physician are fits, headache, symptoms of increased intra-cranial

pressure. Approximately 25% of patients with epilepsy will have their first

seizure after the age of 25 years. These individual will need special

attention with regard to etiology. Brain tumor is one of several causes that

may be suspected. In recent study of 22 patients with late onset epilepsy

from the (University clinic of neruology). Brain tumor was the cause in

18% and cerebrovascular infarction in 14%.The major etiological group

was the one in which no cause could be detected 38% (67).

Alcohol abuse as etiology-defined as cases with a history of long standing

alcohol overuse, concomitant signs of alcohol intoxication and

spontaneous recurrent epileptic seizes-made up a group of one-fourth of all

the patients with late onset epilepsy. Comparison of the history, clinical

symptoms signs, EEG abnormalities, and CTs can speak in favour of some

consideration being given to the first three parameters before the CT scan

is performed.(68).

Detection of structural changes in the brain of epileptic patients is of

importance to the choice of theraputical management. Incidence and

character of lesions in CT scans of the skull were analyzed in a random

group of epileptic patients. Normal areas in CT scans were prevailing in

young patients. Atrophic lesions in CT scans of the skull were analyzed in

a random group of epileptic patients. Normal areas in CT scans were

prevailing in the young patients. Atrophic lesions of the brain increased

with the patients age and duration of the disease.
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Normal results were obtained in post traumatic epilepsy and that of

unknown etiology similarly to atrophic lesions were as localized lesions

were found in all patients with cerebral tumors.

Partial epilepsy, especially of short duration was characterized by high

incidence of localized lesions. Normal EEG records were rare in patients

with localized lesion detected with CT scans where as normal CT scans

may be related to abnormal EEG record. Presence of the localized lesions

in some patients and atrophic areas did not limit clinical results of

monitored therapy. CT scanning of the skull should be performed in case

of all patients with epilepsy even if there are no significant changes in EEG

records for clinical status(69).

Tumors and other mass lesions of the brain may present with symptoms

resembling psychosis or depression or with features of delusion,

hallucination, mania, catatonia, there is on over-representation of tumors

affecting the frontal lobe, temporal lobe and diencephalon in patients with

these manifestations. Neurological symptoms and signs may be helpful in

making an early diagnosis of the tumor. Patients with late-onset psychosis,

unusual histories of depression, and those with focal neurologic finding

associated with psychosis disorders should undergo CT scanning to

exclude a focal brain lesion (67).

Sixty patients with raised intra-cranial pressure and lowered attenuation

areas around the lateral ventricles ( periventricular lucency PVL) on CT

scanning were reviewed and compared with a control group of 90 similar

patients who did not have periventricular lucency .
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It was confirmed that PVL tends to occur in patients with acute or sub

acute obstructive hydrocephalus due to a tumor and is more common in the

presence of papilloedema and or a decreased level of consciousness.

Patients with very dialated lateral ventricles did not in general have PVL

but it was frequently seen in association with diastasis of the sutures.

Twelve patients with PVL had no other clinical or radiological indication

of raised mtra-cranial pressure. Comparison with control group did not

reveal any reason as to why some patients should develop PVL while

others did not(70).
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Objectives

The objectives of the study are to :-

1. Determine the appearance of brain space occupying lesion as

compared to clinical examination in patients referred for CT on

clinical suspicion.

2. Describe the frequency of different S.O.L in CT diagnosis.

3. Determine the prevalence of various brain tumors as compared to

the other S.O.Ls. in adults.

4. Determine the presentation of S.O.Ls in the patients.

5. Determine diagnostic value of skull X-ray as compared to CT

scanning.
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Materials and methods :

100 consecutive adult cases were included in this study. The patients were

referred to the CT department of the Modem Medical Centre, Khartoum

on clinical suspicion of space occupying lesion. Patients had the following

history, clinical examination , plain skull x-ray evaluated by independent

radiologist.

The CT scanner used in the Modern Medical Centre is the 3rd. generation,

general electric. It consists of (a) the scanning unit comprising the gantry

x-ray source and detectors, (b) examination couch ( c ) the control unit

comprising the x-ray console (d) the computer and data storage unit (e)

Multiformat camera (f) electronic control unit.

Also there is a microphone/loud speaker assembly for radiographer/patient

communication and usually an independent viewing console. The patient

had CT in supine position. The machine was angled 10-20° to radiographic

base line. Contrast media was injected in all patients in a bolus dose 10-20

ml of urographin 370 mg. /ml.

Special Axial view is the routine and coronal view was done in sellar

lesions, the slice thickness was 2-5 mm., where in the routine it was 10

mm.
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RESULTS



Results

100 consecutive cases were studied in the period of December 1993-

December 1994, their age was 17-80 years ( Fig. X ). 53 were females and

47 were males ( Fig. X.I). 46 patients were from central tribes, 28

northern, 13 western, 10 eastern and 3 southern ( Fig. 1). Rural patients

were (67%) and (33%) were urban ( Fig. II).

Housewives represent major category (47%), private ( merchants

businessmen) (10%), employees ( 10%), retired ( 10%), students (8%),

medical ( 3%), fanners (4%), military (3%) & others ( 8%) (Table 1, Fig.

Xll).

Symptoms that brought the patients to the CT department after being seen

by the physician were headache (83%), fits (53%), visual disturbance

(52%), vomiting (21%), ataxia ( 6%), deafness ( 3%) and neurological

deficits ( 5%) (Table 2, Fig. XIII).

Abnormal neurological findings in examination were • found in (19%),

bilateral papillodema is (42%), and unilateral papilloedema ( 5%) (Fig.

XIV, Table 3). Abnormal skull X-ray ( bone erosion, posterior clinoid

erosion, ballooning of the sella, calcification, were found in 21% ( Fig. III).

CT diagnosis was normal in 29% ( 29 patients) glioma ( 20%),

meningioma ( 17%), metastasis ( 8%), infection ( 6%) pituitary adenoma

(5%) and others (15%).(Table 4, Fig. IV). Fees was paid by self in (89%),

employee (7%) and Zakat department only (4%) (Fig. IV).
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Glioma

20 patients had glioma, 11 were males and 9 were females (Fig. V). All

presented with headache, 6 with fits (30%) 2 with vomiting (10%), 11 had

bilateral papillodema (55%) and had unilateral papillodema (5%) (Table

6,Fig.XV).

On CT eight were hypodense or mixed density and 2 of isodensity , or

hyperdensity. 13 had ring enhancement, 3 strong, 2 patchy and one had

homogeneous enhancement (Table 7, Fig. XV11).

(5%) one had abnormal skull x-ray (Table 5). Oedema around the lesion in

16 patient ( 80%), hydrocephalus in 7 patients, (35%), cystic changes in

5 patients 25% (Table 8, Fig. XVI).

Meningioma

Seventeen patients had meningioma , (42%) were females and (58%) were

males (Fig. VI). 13 were presented with headache and fits and 10 by visual

disturbance, only one by vomiting. 7 had bilateral papillodema and one

unilateral papillodema ( Table 6 , Fig. XV). 2 patients had abnormal skull

X-ray finding (Table 5) 14 lesions were hyperdense and 3 ( 17%) were

hypodense 10 lesions (83%) had homogeneous enhancement and 5 ( 29%)

had patchy enhancement (Table 7, Fig. XVII) 12 (71%) had oedema, 9

(35%) patients had midline shift, 7 patients (41%) had calcification. 13

patients ( 81%) had bone changes ( Table 8, Fig. XVI).
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Metastasis

Eight patients had metastasis, 6 were females ( primary were breast in 5

.patients, one was ca thyroid, 2 were males ( primary is ca bronchus and

malignant melanoma ( Fig. VII).

7 patients presented with headache and fits, and 4 with visual disturbance,

2 patients had bilateral papilloedema and one patient had unilateral

papillodema ( Table 6, Fig. XV). 4 patients had isodense lesion, 3 had

hypodense and one patient had hyperdense lesion. 6 had ring enhancement

and other had patchy enhancement (Table 7, Fig. XVI). All patients had

oedema ( 8 patient) and only one had cystic changes (13%) (Table 8, Fig.

XVI).

Infections:-

Six patients had infection ( 3 tuberculomas, 2 brain abscesses and one

hydatid cyst). (33%) were males and ( 67%) were females (Fig. VIII).

Five patients had hypodense and one had isodense lesion. 4 had ring

enhancement and 2 patchy enhancement (Table 7, Fig. XVII). 1 patient

had abnormal skull X-ray ( Table 5) all patients had oedema and had

midline shift ( Table 8, Fig. XVI).

Pituityary adenoma

Five patients had pituitary adenoma, (60%) were females and (40%) were

males (Fig. IX) (80%) of the lesion were hyperdense and enhanced

homogeneously after I.V contrast media ( Table 7, Fig. XVII), (80%) had

abnormal skull X-ray (Table 5) (80%) had bone changes in the CT and

(20%) cystic changes and oedema ( Table 8, Fig. XVI).



(Table I)

Frequency of occupation among patients with S.O.L

Occupation

House wives

Private

Employer

Students

Retired

Medical

Farmers

Military

Others

Total

47

10

10

8

8

3

4

3

7

malCT

32

6

7

5

7

3

4

2

4

alCT

15

4

3

3

1

0

0

1

3
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Tabel 2

Frequency of symptoms of S.L.O

Symptom

Headache

Fits

Visual disturbance

Vomiting

Ataxia

Deafness

Neurological deficits

Total

83

53

52

21

6

3

5

Abnormal CT

71

42

36

16

5

3

3

Normal Ct

12

11

16

5

1

0

2

(Table 3

Frequencey of neurological examination and fundoscopy

in patients suspected to have S.O.L.

Neurological

eamination

Fundoscopy

Normal

81

53

Abnormal

19

42 bilateral

papillodema

5 unilateral

(papillodema)
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(Table 4

Frequency of CT diagnosis

CT diagnosis

Normal

Glioma

Meningioma

Metastasis

Pituitary adenoma

Infection (tuberculoma )(3)

(abscesses) (2)

(hydatid cyst ( 1)

Acoustic neuroma

Astro cy torn a

Oligodendroglioma

Others ( Cerebral atrophy )

ethmoid sinus carcinoma and

nasopharynx soft tissue mass

Total

No. of patients

29

20

17

8

5

6

2

1

1

12%

100

Percent

29%

20%

17%

8%

5%

6%

2%

1%

1%

12%

100%
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Table 5

Bone changes irt plain skull

X-ray

S.O.L

Glioma

Meningioma

Metastasis

Infections

Pituitary adenoma

No.

1(5%)

2(12%)

0

1(17%)

4 ( 80%)

Table 6

Frequency of symptoms and

Fundoscopk examination in S.O.L

S.O.L

Glioma

Meningioma

Metastases

Infections

(tuberculoma)

(absecess)

hydatid cyst)

Pituitary

adenoma

Head-

ache

20

13

7

6

3

fits

6

13

7

6

4

Vomit-

ing

2

1

1

0

0

Visual

disturb-

ance

13

10

4

2

5

Abnormal

neurological

examination

2

3

1

1

0

Bilaterial

papillodema

11

7

2

1

5

Unilater

-al

papillod

etna

1

1

1

0

0

Total

20

17

8

6

5
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Tabel 7

Frequency of Density and enhancement in S.O.L

S.O.L

fjlioma

feningioma

Metastasis

jiifection

Pituitary

Jadenoma

Density

Iso

2

0

4

(50%)

1(18)

0

Hypo

8

3

(17.7%)

3

(37%)

5 (83%)

1 (20%)

Hyper

2

14

1

(13%)

0

4 (80%)

Mixed

8

0

0

0

0

Enhancement

No

1

4( 66%)

1(20%)

Ring

13

6

(75%)

0

4

(80%)

llomog

e-nous

1

10

0

0

Pat-

chy

2

5

1

2

(33%)

0

Strong

3

2

1

0

0

Table 8

Frequency of Odenia, Hydrocephalus, Cystic changes,

Bone changes, Midline shift and calcification

s.ox

Glioma

Meningioma

Metastases

Infection

Pituitary

adenoma

Odema

16(80%)

12(71%)

8(100%)

6(100%)

1(20%)

Hydrocephau

7(35%)

3(18%)

0

1(15%)

0

Cytic

changes

5(25%)

1(13%)

1(15%)

1(20%)

Midline

shift

4(20%)

9(53%)

0

5(85%)

0

Calcifica-

tion

3(15%)

7(41%)

0

0

0

Bone

changes

1(5%)

3(18%)

0

0

4(80%)
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Frequency of Sex in Metastasis

Female 75%

( ' • •• .

Male 25%
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Fig. XVII
Glionia in 54 years femal showing mixed density area with a white

peri-focal oedema and mass effect and midline shift
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Fig. XVIII
Alter injection of Intravenous contrast media

in the same patient in fig. XVII
showing irregular enhancement with central cystic changes
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Fig. 1XX
Glio-blastoma with marked enhancement
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Fig. XX
ipendymoma with moderate contrast enhancement

invading an obstructing the fourth ventricle
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Fig. XXI
cholloid cys! showing high density at the base

of septum pallicidum. this is a classic appearance
seen in most cases
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Fig. XXII
No change in the cholloid cyst after I.V injectioii



Fig.XXIII
Medduloblastoma posterior fossa tumor
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Meningioma of'C.P.A simulating acoustic neuroma



l'ig. XXV
Signidcanl enhancement oi'lhc same lesion

in XXIV

Fig XXVI
Strong enhancement of parasaggilai meningioma



Fig.XXVII
Pituitary tumor sliowing ring enhanement of a hypodense lesion

ug. XX
i^yogenic abscess with ring enhancement surrounded

by cerebral oedema
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Fig. IXXX
I'LibercLiloma with ring enhancement in a known case
of pulmonary tuberclosis with interrupted treatment
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Fig. XXX
Multiple hyperdense lesions with massive oedema

due to metastasis from malignant melanoma
in a known case
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Discussion

1. General discussion

A part from the unpublished report by Mustafa (5) and Abu Salih &

Abdul-Rahman paper.(72) no previous studies, dealing with brain S.O.Ls,

were carried out in this country. The age ranged from 17 to 80 years, but

the majority of patients were in the range of 26-45 years this less than the

average age 55-65 years reported by J.L Wilson (1). The discrepancy can

be explained by the short life span in tropical countries.

Females were more than males in our series. No possible explanation

could be obtained consecutive sampling may be the reason. No definite

population data that may suggest this female predominance. Most of the

patients in this study were from the central regions of Sudan. This may be

due to population density i.e people around the Nile and in or near big

cities, whe*-e tertiary health care is provided. As far as we aware, no

evidence in the literature that urban population are less susceptible to any

specific type of S.O.Ls in the brain. Housewives constituted (47%) of the

patients referred and (90%) of adult females in this study. This finding

should be viewed with background of the employment status of females in

the Sudan.

The most frequent presenting symptoms were those of increased

intracranial pressure i.e headache, visual disturbances and vomiting(76>72)

or symptoms due to direct effect of S.O.Ls i.e fits, ataxia, deafness and

neurological deficits (68). The frequency of abnormal neurological findings

in examination is low (19%) as compared by apaillodema which is seen in
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over (70%), these finding is agrees with previous report A.F.Moseley(70)

(71)&(72)

Abnormal skull X-ray findings were seen in about one third of all patients

studied and in all patients with pituitary adenoma because of its direct

effect on the sella tursica. This shows that a normal skull X-ray should not

prevent the clinician from further investigations if the clinical findings

suggest S.O.Ls. However an abnormal skull X-ray may give normal CT

pictures as seen in this study , out of 29 normal CTs, 9 had abnonnal skull

X-ray.

This may be due to idiopathic or transient increase intra-cranial pressure.

In Sudanese patients the frequency ofglioma and meningioma reported in

this study was similar to the finding in ( British literature(6) (72). But

metastasis were more (8%) in our study compared to (4%) in (Literature).

Pituitary adenoma were less (5%) than British population (8%). It is

important to take these figures with caution because our data is not based

on histological diagnosis.
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Three patients had tuberculoma a finding which was nearly forgotten in

Western literature ( 6). All three had a known history of pulmonary disease

and all have interrupted their treatment courses. Attention has to be paid to

this pathology all over the world with the decrease in immunity and

increasing reports on drug resistance. Two patients had pyogenic

abscesses one from paransal sinuses and the other from ear infection.

These results were the common causes reported in the literature (58).

2.GIioma

This study showed glioma was the commonest intra-cranial S.O.L. All

patients presented with headache 13 out of 20 had visual disturbances 14

out of 20 had fits. These findings agrees with the well known concept that

gliomas present early with fits well before presenting with symptoms of

increase intra-cranial pressure )16). (5%) had changes in plain skull X-ray

were as (15%) had bone changes in the CT. This because CT is more

sensitive to calcification and bone changes (13,14). Some authors stated

that is 100 times as sensitive as plain X-rays in this respect Sutton(71).

(40%) of gliomas were hypodense and 40% were mixed density (Fig.

XVII and XVIII) 13 lesions out of 20 had ring enhancement previous

reports did not mention specific figures.

3. Meningioma

These constituted the majority of benign intra-cranial tumors.(72). 55%

were males. Fits and symptoms of increased intra-cranial pressure were

common. More than half of the patients had papillodema.

In this study most of the lesions were hyperdense 14/17 (82%) this agrees

with Martuz et al (29) and 3 (18%) were hypodense 10/17 (74%) had
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homogeneous enhancement ( Fig. XXIV and XXV and XXVI) . Cerebral : jtj;

oedema was present in (70%) as compared to (60%) in Jiddane (28). H

Calcification was present in (41%) and bone changes in (18%). The skull

X-ray showed abnormal finding in (12%) this is similar to the frequency in

previous reports(28> 29).

4. Metastascs

Metastasis was more common in females than male s ( Fig. VII).The

primary in the females were the breast in 5 out of 6 and was Ca bronchus

or malignant melanoma in males, this is in agreement with finding in

previous reports (54) They present with symptoms of increased intra-

cranial presure. Fits was more frequent 7 out of 8 arrived at similar ;1
• i

conclusion without providing specific figures (53). The lesions was either ;-. j
• • • j i

isodense 4 out of 8 or hypodense 3 out of 8 but the secondary of malignant :|

melanoma was hyperdense ( Fig. XXX).Most of the lesions had ring •;:;

enhancement 6 out of 8, the other who had patchy or strong enhancement, •

this disagrees with M. Ishida (54) who believed that metastasis generally

enhance homogeneously.

Cerebral oedema found in all cases and cystic changes found in 1 out of 8,

but no calcification or bone changes. ( Ms.Chou (55) stated that if these

are present this is against diagnosis of metastasis. ;

5. Infections

These were due to tuberculoma 3 out of 6, pyogenic abscesses (Fig.

XXVIII) 2 out of 6 and hydatid cyst 1 out of 6. All females present with

headache or fits or visual disturbance 2 out of 6 D. Galaska ( 69)

described similar presentation.
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The lesions were mostly hypodense 5 out of 6 or isodense 1 out of 6. Ring

enhancement was seen in 4 out of 6 and patchy in the remainder. The

results are compatible with S. Nago (58). All lesions were surrounded by

cerebral oedema. 5 out of 6 had midline shift which may be due to the

oedema, but no bone changes or calcification were seen, this is well

established in the literature (58> 60'6I). '

6. Pituitary adenoma

These were 5 patients 2 (60%) were females. All patients present witty

visual disturbance , and had papiilodema, 4 out of 5 fits and 3 out of 5 with

headache. Abnormal skull X-ray was seen in 80% of cases this is similar

to (39).

The lesions were hyperdense in 4 out of 5 and hypodense in 1 out of 5.

They had homogeneous enhancement in 4 out of 5 and ring enhancement

(Fig. XXVII) in the remainder this agrees with finding. of P.A Suss (

34)Bone changes were seen in 4 cases (80%) and cystic changes in one

case (20%) oedema in one case (20%) these results are similar to those

A.M. Hatim (36). Operation and histopathology were not done except in 2

patients of the series and it was same as the CT diagnosis meningioma.

7. Limitation of the study

1. Lack of follow up of the patients.

2. Absence of histopathological data, so as the CT diagnosis to cross

checked.
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Conclusions and Recommendation

We conclude that : -

1. Plain skull X-ray is important in diagnosis of brain S.O.Ls

especially pituitary adenoma and meningioma.

2. CT is an important modality in diagnosis of intra-cranial S.O.Ls .

3. Contrast enhancement is complementary method in diagnosis.

Special cuts may be needed eg. Sellar views cuts for pituitary

tumor.

4. Diagnosis of brain S.O.Ls depends on CT which is at present is

expensive. With increase awareness the number of true cases will

increase.

5. The high positive results indicate the high index of suspicion and

clinical sense in the Sudanese doctors.



6. Recommendatoin

We recommended that: -

1. The extension of this study to include a larger population because it

is real problem in the Sudan.

2. Efforts should be done to lower the price of CT investigation

especially for those who could not afford the high price .The Zaka

department may play a more prominent role than in this project.

3. Diagnostic and neurosurgical therapy should all be incorporated in a

state hospital with all facilities available .

4. It is too much for researcher to pay the cost of the study it will be nice

if governmental or public configuration participate.
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Appendix

Evaluation of brain space occupying lesions

in the Sudan using computed tomography

Questionnaire : -

A clinico-radiological study : date:

Name:

Tribe:

Residence:

Hospital/clinic

Paid by self

Presentation

Onset

Course

presentation

Age:

Code:

Occupation:

Department of El Zaka

rapid

progressive

Sex:

Nationality:

Examined by

Employee

Gradual

not progressi

duration
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Dementia

Memory disturbance

Weakness paralysis UL: (R) (L), LL : (R) (L)

Temporal lobe symptoms e.g hallucination

Dysphagia

Ataxia

Headache

Vomiting

Epilepsy (Focal, generalised)

Visual disturbance

Clinical examination

Consciousness Conscious impaired

R 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

11th 12th

L

Fundus Papilloedema Normal

Upper limb (R) (L) lower limb (R) (L)

Power

Co-ordination

Reflexes
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Radiological findings

Finding in plain

Finding in brain

CT No.

Site

Basal ganglia

Occipital

Temporal

Sellar region

skull X-ray

CT

Cerebello pontine angle

parietal

Cerebellum

brain stem

frontal

Ventricular

Size mm

Density iso

Calcification

Bone changes

Cystic

I Iydrocephalus

Oedema

Midline shift

Enhancement

Operated

Histopathology

CT provisional diagnosis

hypo

yes

hyper mixed

No
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