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RADIODIAGNOSIS OF THE DISEASES AND ABNORMALITIES IN THE
BRAIN COMMONLY FOUND IN THAILAND USING CT AND MRI.

Vallop LOAPAIBUL' M.D.,
Kawee TUNGSUBUTRA?*M.D., FR.C.R. (England)

ABSTRACT

Radiodiagnosis of the diseases and abnormalities in the brain commonly found in
Thailand using plain films, CT and MRI will be presented, in a series of papers according to
the etiologies, caused by congenital, traumatic or diseases. It will be presented in 6 consecu-
tive parts starting from introduction and followed by 5 main groups of abnormalities from
different causes, abbreviated as “TICGO”, T = trauma, I = infection, C = Congenital,
G = Growth or Neoplasm, O = Obstruction and others or Miscellaneous.

Key worlds: CT and MRI. of diseases and abnormalities in the brain. General introduction and “TICGO”

INTRODUCTION

CT. and MRI. of the brain with or without
contrast enhancement are the useful and most
convenient methods to obtain the quick and accurate
diagnosis of the abnormalities commonly found in the
nervous system especially in the brain. The presentation
will be done in 6 consecutive papers or chapters,
according to the etiology, pathogenesis, diagnosis and
treatment by X-ray or Ionizing radiation. The diagnosis
will be done by CT and/or MRI or both modalities.

The first paper will be started by General
Introduction, followed by the diagnosis of the
diseases or abnormalities caused by “TICGO”. We
rank the priority to describe the Diagnosis of the Brain
Disease or abnormalities of the brain that are
commonly found in Thailand. “TICGO” means as
followed; T = trauma, I = Infection, C = Congenital,
G = Growth or Neoplasm, O = Obstruction and
Others, miscellaneous.

1. TRAUMA

Head Injury will cause danger to the brain or

CNS. The causes of injury may be devided into two
main groups.

1.1 External causes e.g. accidents in the
traffic, along the roads, car accidents, boat accidents,
air accidents. Another major causes of injury are vio-
lative crimes, by gun, explosive or injury from weap-
ons, sharp or blunt. Most of these patients are surgi-
cal cases.

1.2 Internal causes. The Cerebral hemor-
rhage occurs secondary to the pre-exsisting diseases
of the patients themselves. They are medical cases
and are not caused by any injury from outside or
accident. They are collectively called CVA or
cerebrovascular accident, as colloquially called
“stroke”. These patient may have pre-existing diseases
such as arterio-venous malformations (AVM),
congenital aneurysm, Berry Aneurysm in the Circle
of Willis, arteriosclerosis of old ages, V.D., diabetes
mellitus (DM), hypertension and venous thrombosis
from pre-existing diabetes mellitus.

' Department of Radiology, Faculty of Medicine, Khon Kaen University, Khon Kaen, THAILAND.
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Whatever be the causes of trauma to the
brain, CT. and MRI will greatly be benificial for the
doctors in making the decision what is the best way
to save the life and not only the life but also to save
the disability of the patients to the minimum when they
recover. CT and MRI are the quick and best method
to give us the quick and accurate diagnosis for
planning the best management for the patients. CT.
and MRI can tell us the site or sites of bleeding or
brain injury and also the amount of bleeding so that
the physician can make the choice of treatment. Not
only to save the life, but also we have to make the
patients and there relatives to lead the lives happily
after survival.

2. INFECTION

Infection to the CNS including bacterial
viruses, fungi or mixed infections. We may find
inflammatory processes in the CNS causing abscess
or abscesses and finally locally brain death. The
infection may be direct infection from fracture skull
and tearing of dura or direct spreading from infection
of neighbouring organs or blood stream infection. The
infection may directly spreading from Ca. Nasopharynx
or Sinuses.

The infections commonly found are, TB., Mixed
Infections, Rabies, Toxoplasmosis, cryptococcosis,
HIV making the body resistance lower down and
secondary infection into the CNS may be easier and
wide spreading. The secondary infections, which may
be found in the CSF mostly, are fungus, e.g. Toxoplasma
Capsulatum or Cryptococcus Neoforman. In Thailand
we may find people from the Northern part or the
North-Eastern part who are fond of eating raw foods
especially pork infested with parasitic larva, especially
the larva of tape worm, Cysticercus cellulose which
human-being is the intermediate host of Taenia Solium.
In the X-ray film we may see many small round
calcifications distributed around the cerebral cortex
where the Cryptococcus cellulose are buried by cal-
cification and cause convulsion or other symptoms
according to the position in the brain where they are.
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3. CONGENITAL

Malformation of'the fetuses in Utero may the
be genitical 1.e. abnormal chromosomes from the
maternal and paternal side, or drug intoxication from
the mother during pregnancy. Sturg -Weber syndrome
and congenital aneurysm of'the Circle of Willis.

4. GROWTH or NEOPLASM

Intracranial tumours which may be found, are
benign or malignant tumours, the same as in other or-
gans of the body.

4.1. Meninges. The most common benign
tumours found in the Meninges are Meningiomas. The
common sites which may be found are at the Crista
Galli, Sphenoidal ridge, Frontal, parasella and
temporal region. The recommended treatment is
excision with post-operative radiation therapy, at the
tumours bed to prevent local recurrence. Eventhough
they will not causing distant metastasis but they are
notorious of local recurrence therefore local excision
1s indicated. It had been proved that for benign
meningioma, local excision with post-operative radia-
tion of tumour bed is the treatment of choice to prevent
recurrence and repeated excision.

4.2 The brain cellular components con-
sisted of 2 kinds of cells: one is the nerve cells and
another is the glia cells. At present, we have not found
tumour originated from nerve cell neither benign nor
malignant. All brain tumours originated from Glia cells.
There are two kinds of Glia cells namely, Astrocytoma
and Oligodendroglioma. The difference between these
two kinds of cells is the number of dendrites. Both
Astrocyte and Oligodendroglia have only one Axon,
while Astrocyte having numerous dendrites, but
Oligodendroglia having only few dendrites. Both kinds
of glia cells have only malignant tumours. There is no
benign Glia cells tumour. Both kinds of Glia cells have
4 Grades malignancy. The most malignant Glia cell
tumours 1s Grade 4 Astrocytoma which have a
special name “Glioblastoma Multiforme™ and have
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been found most often among primary brain tumours.
Glioblastoma Multiforme is the only malignant brain
tumour which can infiltrate through the thick and tough
fibrotic membrane preventing the malignant diseases
spreading from one cerebral hemisphere to the
opposite hemisphere. It is the “Falx Cerebri”

4.3 Tumours, which are found in the Ven-
tricles of the brain, have the origin from the cells which
are the embryonal content and anatomical contents in
the Ventricles and can spread by seedling via the CSF.
CSF. fill up the subdural spaces and all the ventricles
acting as the shock absorber to the Central Nervous
System. These tumours mostly originated from
embryonic cells having all together 5 different kinds
of cells. Tumours which have the origin from the
Ventricular Contents are:

4.3.1. PNET or Primitive-Neuro-Ect
dermal-Tumour. This kind of tumour have the origin
from the cellular content of the Pineal Gland. They
are composed of primitive nerve cells and ectodermal
embryonal cells which were the content of the Pineal
Gland and can spread by seedling through the CSF.

4.3.2. Choroid plexus tumour. Choroid
plexus is a network of capillaries and blood vessels
floating in the Ventricles of the brain. The embryonal
cell rest which is poorly differentiate] may develop to
be Choroid plexus tumour.

4.3.3. Medulloblastoma. Medulloblast
are the embryonal rest cells which are at the Cerebello-
Pontine they can become malignant in nature and seed-
ling through the CSF.

4.3.4 Ependymoma. Ependymal cells
are the cells lining of the ventricles, therefore they can
float freely in ventricles and seedling at random in ven-
tricles.

4.3.5 Leukaemia. Leukaemic cells
which respond to a certain kind of chemotherapy at
certain concentration in the blood, but the chemo-
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therapy could not pass from the blood into the CSF.
ata concentration which can eradicate the leukaemic
cells, because the Blood-Barrier. A fter the chemo-
therapeutic agents have been excreted through the
kidneys and/or detoxified by the liver, the leukaemic
cells that survive in the CSF. can pass out from the
CSF. into the blood circulation and produce the
recurrent of Leukaemia. The ways to make a
complete remission of Leukaemia are only either to
inject chomotherapeutic agents intrathecally or to do
the whole CNS irradiation with a special technique
and precaution.

4.4 Brain is a special and important organ
for life and daily performance so it needs high
concentration of Oxygen in the blood. Brain is an
organ with a specially rich in blood supply. There may
be two kinds of tumours of the blood vessels in
the brain, namely:

4.4.1 Haemangio-endothelioma- 1t is
the tumour of the endothelial cell that form the wall of
the blood vessels.

4.4.2 Haemangio-pericytoma- it is the
tumour of the pericytes which make the wall of the
blood vessels strong enough against the blood
pressure in the lumen of vessels not to break through
the wall.

4.4.3 Congenital hemangiomas.

4.5 Pituitary gland in the sella turcica.
Tumours of Pituitary can be divided into 2 groups
according to different functions, hormone producing
and non-hormone producing. Tumour in the Pituitary
can be diagnosed easily by lateral view of the skull,
showing enlargement of sella turcica. Non-hormone
producing tumour; This kind of tumour consisting
of Chromophobe cells which can be seen in the micro-
scope as pink cells, or neutrophilic. They are growing
rather fast in comparison with the hormone producing
tumours, which can be seen in the microscope as
red cell, or Acidophilic and blue cells or basophilic.
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The chromophobe cells cause symptoms by
pressure effects with compression of the other two
kinds of cells in the pituitary glands. The acidiphilic
cells or the cells staining red, secrete Somatotrophin
to stimulated the adrenal cortex to secrete growth
hormone. If this tumour occurred before puberty and
before the fusion of the epiphyses and metaphysis of
long bones, the clinical symptom will be “Gigantism™.
But if the timing of occurrence of this tumour is after
the fusion of epiphyses, the clinical symptom will be
“Acromegaly”.

The basophilic tumour secrete ACTH and
over secreting of ACTH will cause Addison disease
and Diabetes Mellitus. The hormone-producing
adenomas having small size are called “microadenoma”
and show clinical symptoms by producing excess of
trophic hormones to affect the target organs such as
the adrenal or thyroid gland. The Non-hormone
producing tumours cause pressure symptoms to the
neighbouring organs. The rapidly increasing number
of chromophobes adenoma cells cause the pressure
symptoms to the hormone producing cells with the
clinical symptoms of deprivation of the trophic
hormones to the adrenal, and the gonads of both sexes.
In the male patients the complaint is the decrease in
libido but rather please that they do not need to shave
everyday. In the female, the complaint is amenorrhoca
or the delay of secondary sex characteristics. If the
tumour is growing very big, it will cause the pressure
symptoms to the optic chiasma causing bilateral hemi-
anopsia i.e. the lateral visual fields are narrowing or
complete loss without limitation of eye movement as
seen in the Ca. Nasopharynx.

In Ca. Nasopharynx, there is direct extension
ofthe tumour into the skull and pressed on cranial Nerve
IV and VI causing paresis or paralysis of lateral rectus
and superior oblique muscles of the affected side
causing internal squint and Ptosis of the eye of that
side. In pituitary tumour, the Chromophobe adenoma,
the loss of visual field are bilateral because the tumour
press directly on optic nerves of both sides where the
nerve fibers are crossing.
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N.B.; Hints for remembering Pituitary
tumours, different kinds and their effects.

1. Hormone producing tumours.

A= Acidophile, staining Red produce
Somatophile, Clinical Symptoms, Acromegaly or Gi-
gantism.

B= Basophilic, staining Blue produce
ACTH, Cortisone, Cushing Syndrome

2. Non-hormone producing tumour.

C= Chromophobe, staining Pink, produce
pressure symptoms. Apart from the brain tumours
which have been described in 5 major groups, there
may some other 5 small groups of tumours in the brain.

4.6 Optic Glioma derived from the optic
nerves.

4.7 Acoustic. Swannoma derived from the
nerve sheath of Acoustic N.

4.8 Craniopharyngioma derived form primi-
tive cell around or above the sella turcica,parasella
tumour.

4.9 Chordoma. Tumour of notochord which
may be found at the cervical, thoracic or sacral region.

4.10 Retinoblastoma. Tumor originate from
the retina cells of the eye.

Apart from Primary Tumours which have
been described, there are also Metastatic tumours
which have primary origin from other organs and
spread to the brain by blood stream e.g. Bronchogenic
Ca, Breast Cancer and Ca. Thyroid etc.

5.OBSTRUCTION

There 1s some obstruction of the flow of CSF.
from all the causes which have been described such
as Trauma. There may be either complete or partial
obstruction of the flow of CSF. by blood clot, or
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tumour or damaging tissues. Congenital cause of
obstruction of CSF 1s Armold Chiary Malformation.

DISCUSSION

In the old days before the development of
CT. and MRI., the radiodiagnosis of the diseases and
the abnormalities of the brain or the nervous system,
can be done only by plain films and cerebral angio-
graphy using opaque media. The injection of opaque
media into the carotid artery required a skillful hands
and event more difficult if we want to do the vertebral
artery angiograms. Anyhow after invention of CT and
MRI, radiodiagnosis of the diseases, abnormalities
either congenital or acquired can easily be visible,
diagnosed by CT and MRI or both modalities in the
diagnoses and proper treatment or management can
be done. In traumatic or cerebro-vascular accidents,
prompt and accurate diagnosis can be done and
taking the least time by CT. or MRI. alone or both
which are complimentary to each other. We can not
only save the lives, but also save the deformities or
sequelae affecting the patients after these unfortunate
incidents.

The presentation of this subjects with be pre-
sented in a series of 6 consecutive papers in this jour-
nal. This is the introduction paper, another 5 papers
will be followed.

CONCLUSION

6 consecutive papers about the radiodiagnosis
of the diseases and abnormalities in the brain commonly
found in Thailand using CT. and MRI. will be presented
in this journals in 3 volumes, 2 in each volume.
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PROMPT AND ACCURATE DIAGNOSIS OF CEREBRO-VASCULAR
ACCIDENTS AND DISEASES BY CT AND MRI

Vallop LOAPAIBUL' M.D.,
Kawee TUNGSUBUTRA* M.D., F.R.C.R (England)

ABSTRACT

Cerebro-vascular diseases or CVA is a condition leading to insufficiency of blood
supply to the brain followed by brain anoxia with cerebral infarction ending in life or incapability.
The causes may be single or multiple which may be from insufficieney of the arterial supply,
venous thrombosis or embolism. Cerebral haemorrhage may be caused from hypertension,
diabetes or aneurysm, Arterio-Venous Malformation (AVM) or other Cerebro-vascular diseases
which may cause pathology in the brain presenting with a variety of nervous deficiency.

PRESENTATION OF CASES: PROMPT AND
ACCURATE DIAGNOSIS CAN BE OBTAINED

BY CT AND MRI
CASEI: Cerebral infarction: Rt. Middle Cerebral ~ Clinical: Female, age 61 yrs., having a history of
Artery. hypertension, fell down in the bath room with paraly-
sis of left half of the body.

N\ /

CT. show black area of Rt. Cerebral hemisphere corresponding to the area supplied by anterior

cerebral artery. There was infarction of Rt. cerebral hemisphere with paralyses of left half of the body.
NC.CT.=No Contrast CT., CE.CT. = Contrast Enhancement CT.

(\ /

Fig.1A NC.CT. Fig.1B CE.CT.

' Department of Radiology, Faculty of Medicine, Khon Kaen University, Khon Kaen, THAILAND.
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CASE II: Cerebral infarction.

Clinical: Female, age 52 years, with a history of
Diabetes and Hypertension, faint and hemi paralysis
Rt. halfofthe body.

Fig. 2B

CT. show infarction of the Cerebral Cortex,
black area, pointed by the white arrow at two
different levels, as shown in Fig.2A and Fig.2B.

CASEIII: Cerebral infarction.

Clinical:  Male, age 65 years, with a history of
hypertension for several years, faintand
unconscious. After first aid, he recover
with Lt. halfparalysis.

Fig.3 CT. scan showed cerebral infarction at the Rt.
basal ganglia, black area pointed by white
arrow. Cerebral angiogram showed obstruction
of lentriculostriate arteries from cerebral

arterial thrombosis. Fig. 3
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CAES1V: Cerebral infarction: Embolic, hemorrhagic
infarction.

Clinical: Male, age 70 years sleeping in bed, did

not wake up until late in the morning. His daughter

wake him up but found him unconciously lying in bed

with semi body paralysis.

CT. showed cerebral infarction of the black
area pointed by white arrows, caused by cerebral
embolism. Two weeks after that, another CT. was
done, 3 small white areas appeared in the black area
previously seen. The white areas may be the bleeding
in the infarcted areas of the brain after the brain death,
and the emboli are dislodged. The bleeding may come
from the necrotic arteries where the obstruction of
the arteries had taken place previously.

The picture shows NC.CT. taken 2 weeks
after the 1% CT.

CASE V: Intracerebral hematoma: basal ganglia.
Clinical: Male 68 years, with a history of hyper-
tension, faint and unconscious with intracerebral
haemorrhage and paralysis, left half of the body.

NC.CT. showed white mass indicated by the
white arrow interpreted as a hematoma at the Rt. basal
ganglia causing Lt. half paralysis.

Fig.5 NC.CT. showed white mass indicated by the
white arrow interpreted as a hematoma at the
Rt. basal ganglia causing Lt. half paralysis.
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Fig. 4

CASE VI: Intracerebral hematoma: Cerebellum.
Clinical: Male, age 74 years, having a history of
Hypertension for several years, faint and unconscious.

NC.CT. showed cerebellar hematoma Rt.
side showing by small, long white arrow. There was
also hematoma filling into the 4th ventricle, pointed
by short, thick white arrow.

Fig.6 NC.CT. showed cerebellar hematoma Rt.
side showing by small, long white arrow. There
was also hematoma filling into the 4th ventricle,
pointed by short, thick white arrow.
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CASE VII: Intracerebral hematoma: Brain stem

hematoma.

Clinical:  Female, age 78 years, faint and uncon-

scious.

CASE VIII:  Subarachnoid Hemorrhage: Rupture

Aneurysm.

Fig. 8A CT.
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Fig.7 CT. without contrast, a white mass of
hematoma is found at the brain stem, at Pons.

Fig. 8B DSA.

CT. shows subarachnoid haemorrhage at
both sylvian fissures as indicated by black arrows and
also intracerebral haematoma near the position of
aneurysm, white arrow. Picture from digital subtraction
angiography show the position of ruptured aneurysm
as pointed by the black arrow.
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CASEIX CASE X: Cerebral venous thombosis.

Clinical: Patient, old ages and debilitated, has  Clinical: ~Female taking birth control pills., age 40
venous thrombosis in the brain because of bed  years. She took sleeping pills by mistake and never
ridden. wake up.

Fig. 9 NC.CT. shows venous thrombosisaspointed ~ Fig.10 CT. show petichial hemorrhage at frontal lobe
by black arrows. as indicated by small black arrow. There is also
thrombus in the superior sagittal sinus as indi-
cated by thick, short arrow called delta sign or
empty triangular sign. “delta sign” is a special
CASE XI: Arterio-Venous Malformation. name for superior sagittal sinus thrombosis.
CT. showing congenital mal-formation having
AVM in the brain, making nervous deficit of the brain
functions in the areas replaced by AVM.

Fig.11B CE.CT. showed AVM which replaced
Fig.11A NC.CT.showed Arterio-Venous Malformation normal brain causing nervous deficit to the
(AVM) at left side of the brain (black arrows). patient.
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DISCUSSION

Prompt and accurate diagnosis of cerebro
-vascular accidents or diseases, now-a-day, apart
from cerebral angiography, can be done by CT and
MRI with or without contrast media. The more and
more sophisticated machine of CT. and MRI. and the
more investications of new contrast media for CT.
and MRI., will help both the physicians and the
neurosurgeons to make the right decision in giving the
treatments, whether, surgical or conservative medical
treatment. The prompt and accurate diagnosis of
cerebro-vascular accidents or diseases, not only, we
can save the life of the patients, but also can save the
permanent disabilities of the patients in future
surviving life.

11 cases

CONCLUSION

Further progresses of Roentgen Diagnosis
using CT. and MRI. needs more attentions and
co-operation of multidisciplinary scientists, not only
the medical professions, neurologists, neurosurgeons,
and neuro-radiologists, but also the pharmacists
specially interested in contrast media, the engineers
and medical physicists in the invention of new CT.
and MRI. or other machines for more economical,
prompt and accurate diagnosis of CVA or diseases.
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TRAUMATIC LESIONS AND HEMORRHAGES OR

HEMATOMA IN THE BRAIN, DIAGNOSED BY CT. AND MRI.

Vallop LOAPAIBUL' M.D.,
Kawee TUNGSUBUTRA? M.D., FR.C.R (England)

ABSTRACT

CT and MRI with or without contrast media, are the most convenient and quickest

way of investigation to diagnose and demonstrate to the surgeons or physicians, to visualize
the lesions in the brain after having traumatic lesions or cerebrovascular accidents.

Hemorrhages and Hematomas may occur in different layers of the skull and brain are:

1:

Epidural hematoma: The bleeding or the hematoma is outside the dura, which is thick
and tough layer of fibrous tissue sheath covering the brain tissues. The inner outline of
the mass or hematoma pressing on the brain will be smooth.

Subdural: The bleeding is inside the dura, the pia and arachnoid may be or may be not
intact. The outer layer of the lesion will be smooth but the inner layer will be undulating,
but not scattering into the brain tissues, if the pia and the arachnoid are intact.
Subarachnoid: The bleeding and hematoma will be scattering freely inside the brain
tissues, more on the side with direct trauma. The opposite side will be damaged by
“contra coup”.

Diffuse axonal injury (DAI): The bleeding go inside the brain along the nerve
sheath of the axon.

Cortical Contusion or Haemorrhagic Contusion: The hemorrhages are spreading

MAY - AUG. 2004. Volume X Number Il

and confined in the cerebral cortex.

SYMPTOMS FROM CLOSED BRAIN
INJURY MAY BE CLASSIFIED INTO 3
DIFFERENT LEVELS ACCORDING TO
RESIDUAL DAMAGES.

1. CEREBRAL CONCUSSION. The symptoms
of brain injury may persist for few days and having
remission without residual deficit of brain functions
and complete recovery. The organic lesions cannot
be detected by any means but the symptoms and signs
can be detected only by physical examinations.

2. CEREBRAL CONTUSION. The organic
lesions can be detected by CT and /or MRI.

3. CEREBRAL LACERATION. The victims
may die or alive with residual deficit or deficits of the
brain functions the patients.

' Department of Radiology, Faculty of Medicine, Khon Kaen University, Khon Kaen, THAILAND.
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1.1.1. EPIDURAL HEMATOMA

Clinical: Male, age 28 years. Car accident withhead ~ region, lentiform or biconvex shape. The density of
injury. hematoma is hyperdense, pressing on the frontal lobe
CT. shows Epidural Hematomaat Lt. Frontal ~ ofbrain, right side.

Fig. A Epidural Hematoma, Lentiform or biconvex ~ Fig. B Frecture skull, with extracranium hemorrhage
shape. around the peri-cranium spaces both side.

1.1.2. Male, age 21 years, car accident.
Epidural Hematoma, lentiform shape or biconvex
shape. (White arrows)

Density: Hyperdense temporal region, Lt.
Hematoma outside skull,
Rt. from direct trauma.
Lt. from “contra coup”
Hematoma outside skull
[rregular shape, and thickness
(Black arrows)
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1.1.3. EPIDURAL HEMATOMA, The blood
could not pass through the dura into the brain.

Clinical: Male, 48 years, car accident, not fasten the
seat belt, forehead and wind shield colli-
sion.

MAY - AUG. 2004. Volume X Number I

MRI; T W, and T.W, show both frontal
epidural hematomas.

Signal intensity shows hyperintensity, which
can be seen, whiter than, the brain showing that

Fig. A MRIT,W,
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Hematoma is in the subacute stage.

Fig. B MRI T,W . The inner edge of the Epidural
Hematoma is smooth. It is clearly sharp and
distinct because the dura is tough and thick.
The blood can not passed into the brain tissue.
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1.1.4. SUBDURAL HEMATOMA

Clinical: Male, age 45 years, car accident, head on
collision.

CT. shows subdural hematoma Rt. Frontal
Region, and subdural hematoma, small size in the Lt.
fronto-temporal region. Intracerebral hematoma, small
amounts also seen in the temporal region, posterior
part, as pointed by small white arrow. The edge of
subdural and intracerebral hematoma is not smooth
and irregular because the blood can pass into brain
tissue without any tough membrane as the barrier, and
the blood can distribute freely in the brain tissue. There
are also extracranial hemorrhages as indicated by
small black arrows.
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1.1.5. SUBDURAL HEMATOMA

Clinical: Male, age 31 years car accident 2 weeks
ago.

CT. shows bilateral hemorrhages. The brain
material is separated from the inner wall of the skull
both sides by black areas indicated by small black
arrows. The lower parts, of the black areas are white
triangular areas. This is due to the liquidify of the
Hematomas. The patient lying on his back on bed, so
the liquidify hematoma is sedimenting. The upper part
become black, the lower part is opaque to X-ray
become white. This film is taken 2 weeks after the
accident. The right have the amount of bleeding more
than the left side because the hematoma caused by
direct trauma. The left side bleeding caused by
indirect trauma or “contra coup”
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1.1.6. SUBDURAL HEMATOMA
Clinical: Male, age 23 years, car accident.

CT. of this case shows subdural hematoma.
The white area of the left frontal lobe 1s not regularly
white and uniform may indicate that the bleeding 1s
still active. The brain was compressed, so only the
lateral ventricle of the right side is clearly seen.

In this case there are, epidural, subdural,
intracerebral and extracranial hematoma.

The newly formed hematoma will appear as
hyperdense.

1.1.7.SUBDURAL HEMATOMA

Clinical: Male, age 58 years, car accident 2.5 months
ago.

(A.) CT. without contrast (B) contrast enhancement

CT. Subdural hematoma presented as cresent shape

density and will liquidify after one week and sediment
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Intracerebral white arrows

to the lower part of the hematoma. The upper part will
become hypodense when the times pass by. The Sub-
dural hematoma presses on the lateral ventricle right
side, as seen in the CT, the right ventricle is narrowing
and small. The whole brain is shifting to the left.

Fig. A Non-contrast CT
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Fig. B Contrast enhanced CT.
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1.1.8. SUBDURAL HEMATOMA
Clinical: Male, age 60 years, car accident.

MRI. The patient having subdural hematoma
Lt. side with brain atrophy from old age. MRI, T W,
and W, show subdural hematoma, crescent shape,
pointed by white arrow. The hematoma will present
as hypersignal density in the acute stage and will
become isosignal in the subacute stage.
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The outer edge of the white crescent shadow
separated the brain and the skull and i1s smooth
because is being covered by the dura which 1s thick
and tough. The inner edge 1s undulated because it 1s
covered by thin arachnoid and pie mater, indicative
that 1t 1s the subdural hematoma. The left lateral ven-
tricle is obliterated indicative there in also intracere-
bral hemorrhage.

Fig. A MRL, T W, Black arrows indicating intra-
cerebral hematoma filling up the left ventricle.

92

Fig. B MRI, T,W,
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1.1.9. SUBDURAL HEMATOMA

Clinical: Female, age 54 years, hemiparalysis,
drowsiness and progressive loss of conious-
ness for 1 week with a history ofhead injury
from accident in the bath room for 1 month.

CT. (A.) before opaque media injection
(B.) after opaque media injection. The pictures in the
CT. films showed crescent shape density in the left
side of the cerebral cortex displacing the lateral

Fig. A Subdural hematoma CT before contrast media
injection.
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ventricles to the right side. There is also a smaller
crescent shape abnormal shadow in the frontal region
of cerebral hemisphere, right side. The upper parts of
the abnormal shadow in both sides are black, the lower
parts are white suggestive of subdural hematoma, in
both frontal lobes, more marked on the left side. The
left side hematoma caused by direct brain injury, right
side by “contra coup”

Fig. B Contrast Enhancement CT of the same
patient.
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1.1.10. SUBDURAL HEMATOMA

Clinical: Male, age 80 years, brainatrophyandhead =~ B. Coronal projection T,W, MRI,, hematoma in

injury in the bathroom. both projection shown in white areas. Hematoma
will show hyper signal intensity in acute and
A. Axial projection T, W MRI,, black space between subacute phases.

skull and brain showed brain atrophy.

Fig. A Coronal section subdural hematoma. Fig. B Sagital section.
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1.1.11. SUBDURAL HEMATOMA

Clinical: Male, age 18 years, car accident with Coronal projection CT. Coronal projection
hematoma at the tentorial area. The shape MRI T W, thin black arrow showed
of hematoma needs not be crescent as in hematoma at the tentorial area left side,
the pervious examples. Fig. A. Film taken thick black arrow showed extracranial
in axial projection, MRL. T W . Fig B. hematoma.

Fig. A MRI, T W, Coronal projection

1.1.12. SUBARACHNOID HEMORRHAGE

Clinical: Male, age 43 years, car accident and
unconscious.

CT. Scan showed bleeding in the
subarachonid space. In the film, white area as pointed
by the black arrow, were the subarachnoid hemor-
rhage which was seen in the suprasellar cistern, in
normal individual, black area of CSF will be
visualized.

Fig.1.1.12 Subarachnoid hemorrhage at the basal
cistern
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1.1.13. HEADINJURY, DIFFUSE AXONAL
INJURY (DAI)

CT. showed hemorrhagic diffuse axonal  The bleeding diffused along the axon of nerve cells
injury showing general brain edema and hemorrhagic ~ showing small white spots surrounding the axon of
spots at basal ganglia. The patient was in coma stage.  nerve cells.

Fig. 1.1.13 A Fig. 1.1.13 B

1.1.14. FOREIGN BODY, BROKEN END

OF THE STABBING KNIFE. Fig. A Showing the broken end of the stabbing knife
(black arrow).
Clinical: Male age 27 years, stabbed by knife at  Fig.B Showing bones window after removing the
fronto-temporal region. broken end of the knife (white arrow).

CT. skull Fig. 1.1.14 Aand B
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1.1.15. CORTICAL CONTUSION

Clinical: Male, age 21 years, head on collision car
accident, semi-conscious,

Non-contrast CT. shows hemorrhagic cortical con-
tusion at Lt. Frontal lobe.
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NC.CT. Haemorrhagic area is black at Lt. frontal lobe.
CE.CT. Haemorrhagic area is white at the area of
contusion.

DISCUSSION

Traumatic lesions and hemorrhage or hematoma
in the brain, prompt and accurate diagnosis about the
position, the number of the lesions, the extent of the
hemorrhage or hematoma, are the primary important
data for the doctor in charge of the Accident and
Emergency Department of a hospital in deciding to
give the appropriate management, not only to save
the life of the patient but also to preserve the brain
functions both the sensory and motor, as much as
possible. It is useless to be alive with unconsciousness
and become to be the burden of the family. It is very
critical to choose or to make a prompt decision to
use surgical or medical treatment. Only CT. and MRI
with or without the contrast enhancement can help
the expert team in making the decision to give the
right management at the right time. There shouldbe a
team which should be composed of experts in different
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specialties, or subspecialties, namely, neurologists,
neurosurgeons, neuro-radiologist, anesthetist, experts
in ICU or Intensive care unit, etc.

CONCLUSION

The roentgen diagnosis in this paper, we have
shown the few examples of extra, and intracranial
hemorrhages, which we can show the site or sites of
the lesions, the number of lesions, the extent of the
lesions in order to give the right treatment at the right
time. By CT and MRI with or without contrast we
can devide the lesions, hemorrhage or hematoma into
6 different levels, namely as

1. Extra-or peri-cranium. We can see the
shadow of hematoma outside the skull bone shadow,
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with irregular shape and thickness. The site of direct
trauma may also has fracture of the skull. We can see
the hemorrhagic shadows in both sides of the skull,
more marked at the site of trauma, the opposite side
also had a thinner shadow of hemorrhage or hematoma
caused by “Contra coup”

2. Epidural hematoma: the shape 1s lenti-
form, the outer edge of hematoma is along the inner
table of the skull, the inner edge ofhematoma is smooth
and sharp along the thick and tough fibers of dura.

3. Subdural hematoma: the shape of
Subdural hematoma is characterized by having the
inner edge irregular, but the outer edge of the
hematoma will be merged with the shadow of the skull.
The inner edge of subdural hematoma is irregular
because it is covered by the softened thin membrane
of Pie and arachnoid and CSF.

4. Intracerebral hematoma: There may be
bleeding into the brain tissues and fill up the ventricles.
The shape of hematoma is indefinite the blood can
distribute freely in the brain tissues.

5. Diffused axonal injury (DAI): Intrace-
rebral hemorrhage may be found in the form of
diffused axonal injury showing general brain edema
and hemorrhagic spots at the basal ganglion. The
patient will be in the coma stage. The bleeding diffused
along the axon of nerve cells showing small white spots
surrounding the axon of nerve cells.

6. Foreign body remaining in skull or brain
tissue such as the part of the knife or the bullet may
be shown and located by CT.
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7. Cerebral concussion can be detected
only by physical examination. Only cerebral contusion
and cerebral laceration can be detected by CT. and
MRI or both with or without contrast. The contusion
and lacerated lesion will be hypotense and appeared
as black area with plain CT. without contrast. The
contusion and the lacerated areas will be shown by
CT. or MRI with contrast enhancement as the white
areas by the enhancement of the contrast, the same
as the hemorrhagic area.
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ADULT INTUSSUSCEPTION : A CASE REPORT

Rutchanee PAISUWAN, MD.'

Intussusception is mostly often found in infants and children. Adult intussusception is
rare and the underlying cause can be identified in most cases, while the etiology in children is
mostly idiopathic. The symptom and sign are often chronic and relapsing, presenting as recurrent
episodes of subacute obstruction and variable abdominal signs. Ultrasound and CT studies
play an important role in establishing the diagnosis. Therefore I would like to report one case
of adult intussusception with the literatures reviewed.

CASE REPORT

A 42-year-old woman presented with a
6-month history of chronic abdominal pain, predomi-
nantly at the mid-abdomen, with a weight loss of 10
Kgs. in 6 months. Previously she had been healthy
and had had no history of operation. Physical exami-
nation revealed a pale, cachectic patient without a
palpable mass. Acute abdomen series showed colonie
contents inright-sided colon and dilated mid-transverse
colon suggestive of obstruction at mid-transverse colon

A

Fig.1 a,b.

(Fig.1 A,B). Ultrasound shows bowel mass, measuring
about 3.8x3.4 cm. in size, and the various layers.
concentric rings may represent mesentery and bowel
wall that has been drawn into the intussusception
(Fig.2). CT findings are compatible with intussuscep-
tion at mid-transverse colon (Fig.3). Exploratomy
laparotomy was performed and found similar findings
on CT scan. Transverse colon resection with end to
end anastomosis was performed.

Plain film abdomen supine and upright view revealed dilated right part of transverse colon with

much colonic contents contained (arrows) and absent contents in left sided colon suggestive of
colonic obstruction at mid-transverse colon.

' Department of Radiology, Vachira Phuket Hospital, Phuket, THAILAND 83000
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Fig.2 Longitudinal scan shows bowel mass
(arrows) and multifocal echogenic
center and sonolucent periphery
represent edematous wall.

Pos -130.0 1______9_________._4'--—"‘230 75 Pos -140.0 930 / 78

Fig.3 Axial CT scan shows bowel in bowel appearance with mesenteric fat being drawn into the intussus-
ception.
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DISCUSSION AND REVIEW OF LITERA-
TURE.

Intussusception 1s defined as prolapse of
proximal segment of bowel (intussusceptum) into an
adjacent distal segment (intussuscipiens), is a rare
condition in adults and differs substantially from the
much more common intussusception in infants (only
about 5 % of intussusceptions occur in adults, while
95 % in infants). Intussusception causes 1% of all
bowel obstruction.! In contrast to childhood
intussusception, which is idiopathic in 90% of cases,
adult intussusception has an underlying cause in about
90%."* Neoplasm is the most common cause in these
series and was found in approximately 65% of the
adult cases. Non-neoplastic processes constitute
15-25% of the cases, and idiopathic or primary
intussusception about 10%.* In the majority of cases,
(about 65%) intussusception arises in the small bowel.
The etiology can be classified broadly into the major
headings of

1) neoplastic diseases

2) post-surgical complication (e.g. adhesion,
bowel wall edema)

3) miscellaneous pathology (e.g. Meckel's
diverticulum, coeliac disease, AIDS related
gastrointestinal disorder) and

4) idiopathic

Intussusception in the large bowel is more
likely to have a malignant etiology, with primary
malignant lesions, adenocarcinoma and lymphoma
occurring in 50-60% of the cases.**

Clinical presentation of adult intussusception
1s variable, most often chronic intermittent abdominal
pain. Other symptoms include nausea/vomiting,
melena, weight loss, fever and constipation.>!%-!!
Symptoms are in most cases of long duration, lasting
several weeks to several months. Physical examina-
tion is often unremarkable. Intussusception in adults
therefore difficult to be diagnosed clinically and
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necessitates imaging.” The role of plain abdominal
radiograph 1s limited in adult intussusception where
findings are usually non-specific. There might or might
not be signs of bowel obstruction with an associated
soft tissue mass.

The sonographic appearance of intussuscep-
tion presents as an oval, pseudokidney mass with
central echoes on longitudinal imaging and a
sonolucent donut or target configuration on crosssec-
tional imaging.'>'* The central echoies are apparently
compressed mucosa of the intussusception head, and
the central echoes are apparently compressed
mucosa of the intussusception head, and the various
layers and concentric rings may represent mesentery
and bowel wall has been drawn into the intussus-
ception. The sonolucent periphery is apparently the
edematous wall of the intussuscepted intestinal head.
Adult intussusception often found a leading point. The
CT appearance of intussusception is characteristic and
allows confident diagnosis to be made. The cardinal
features are:

1) Thickening of the affected bowel loop due
to telescoping of two bowel segments. This
procedures a "target" or " sausage" shaped
mass-like lesion depending on the orienta-
tion of the intussusception.

2) Eccentrically located fat attenuation areas
and mesenteric vessels within the intussus-
ception representing invaginated mesentery.

3) Demonstration of the leading mass of intus
susception surrounded by air or contrast.

Further management following the diagnosis
of intussusception in adult is almost invariably
surgery. Given the high rate of malignancy, surgical
resection of the affected bowel segment without
reduction is usually undertaken.
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CONCLUSION

Adult intussusceptions are rare. Most causes

of them are neoplasm. Clinical symptom is nonspe-
cific. With the wide spread use of ultrasound and CT
in the evaluation of non-specific abdominal pain, the
diagnosis of intussusception is nowadays most often
made by the radiologist since the ultrasound and CT
features described here are virtually pathognomonic.
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IMAGING OF PERSISTENT BRAIN DAMAGE FROM
HYPERTENSIVE ENCEPHALOPATHY IN A CHILD WITH
NEUROPSYCHIATRIC SYSTEMIC LUPUS ERYTHEMATOSUS
(NPSLE) AND ALFA THALASSEMIA TRAIT, A CASE REPORT.

Siriporn HIRUNPAT,' Prayong VACHVANICHSANONG?
Chakree HIRUNPAT.?

ABSTRACTS

Anunusual case of a neuropsychiatric systemic lupus erythematosus (NPSLE) child
with hypertensive encephalopathy is presented. Despite the rare presentation of hypertensive
encephalopathy in children, characteristic lesions in the brain should be recognized as possible
manifestation of this condition. In contrast to other reports in which the brain damage was
almost always reversible, we present a serial follow up images which demonstrate both
reversible and irreversible brain damages. Brain lesions associated with hemorrhage, which
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are seldom described in most reports, have less likelihood reversibility.

Keywords: Encephalopathy, Hypertension, NPSLE, Child, Thalassemia

INTRODUCTION

Hypertensive encephalopathy (reversible
posterior leukoencephalopathy) is an important clinical
entity to be recognized because of the clinical and
imaging findings, as the name implies, are usually
reversible.

The clinical signs and MRI findings are charac-
teristic. The condition is rarely reported in children
and is usually seen in association with other systemic
diseases.'” Its true prevalence may be underestimated.
We add a case report of a boy who had typical
imaging of hypertensive encephalopathy in the serial
imaging follow up from the first attack of the disease
until recovery. Both reversible and irreversible changes
in the brain were seen in this patient.

CASE REPORT

This 11 year old boy with SLE and Alfa
Thalassemia trait had acute cortical blindness and
drowsiness during admission for cholecystectomy. His
blood pressure was 160/110 mmHg. SLE is diagnosed
on the basis of thrombocytopenia, positive ANA
(1: 640), nephritis (biopsy = lupus nephritis) and CNS
involvement.

His CT scan at 1 day after the onset of acute
cortical blindness showed low density areas in the
subcortical white matter of both the occipital and
parieto-occipital regions, more prominent at the right
side, without significant enhancement. Minimal
hypodensity at the subcortical white matter of the left
frontal lobe was also noted. ( Fig | A&B)
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1a

Fig.1
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1b

a. Plain axial CT and, b. Post contrast axial CT scan reveal low density areas in the subcortical white

matter of both the occipital and parieto-occipital regions, more prominent at the right side, without
significant enhancement. Minimal hypodensity at the subcortical white matter of the left frontal lobe

was also noted.

Two days later, an MRI revealed abnormally
low signal intensity on T1W and high signal intensity
on T2W in both occipital and parieto-occipital
subcortical white matter and at the left frontal
subcortical white matter. Edematous adjacent cortical
gyri were also seen, with multiple small hemorrhagic
foci seen as high signal intensity on TI'W and low
signal intensity on T2W along both parieto-occipital
and occipital gyri indicating more severe damaging
brainauese from hypertensive encephalopathy.
(Fig2A &B)

The patient was treated with high doses of
corticosteroids and anti-hypertensive drugs. His
clinical signs rapidly improved. Visual acuity returned
tonormal (VA 20/20) within a few days and follow-up
MR imaging 2 weeks after the first scan also showed
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marked resolution of the abnormal findings. However,
small hemorrhagic foci along both occipital and
parieto-occipital cortical gyri persisted. (Fig 3A&B)

Finally, the patient's neurologic symptoms
were all resolved. A follow up MRI at 6 months afiter
the first scan revealed an almost completely normal
brain except for small gliotic areas at right parieto-
occipital and right occipital cortex which indicated the
more severe and irreversible brain damaged areas.

The MRI study showed no residual brain
edema, but a small area of gliotic change at the
previous hemorrhage sites at the right parieto-occipital
cortex. (Fig. 4A& B) The smaller areas of previous
hemorrhage at the left occipital and parieto-occipital
cortex showed no residual abnormality.
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Fig.2 a.Axial SETIW and, b. axial SE T2W images reveal low signal intensity on T1W and high signal
intensity on T2W in both occipital and parieto-occipital subcortical white matter and at the left frontal
subcortical white matter. Edematous adjacent cortical gyri were also seen, with multiple small
hemorrhagic foci seen as high signal intensity on T1W and low signal intensity on T2W along both
parieto-occipital and occipital gyri indicating more severe damaging brain arcas

MAGNE TO
H-SP-CR
‘

Fig.3 a.Axial SE T1W and, b.axial SE T2W images reveal marked resolution of the abnormal findings.
However, small hemorrhagic foci along both occipital and parieto-occipital cortical gyri persisted.
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Fig.4 a. Axial SE Tlwand, b. axial SE T2W images reveal no residual brain edema, but a few small areas
of gliotic changes at the previous hemorrhage sites at the right parieto-occipital cortex.

DISCUSSION

This child had underlying diseases of SLE and
alfa Thalassemia trait. Thalassemia is well known as
being associated with gallstones such as seen in this
patient and, were the cause of his admission for a
cholecystectomy. His CNS symptoms were originally
explained as being part of the vasculitis process in
SLE. However the typical areas of CNS involvement
and the reversible nature of the CNS abnormality
excluded the vasculitis as the cause of the CNS
involvement in this patient.

SLE patients who develop symptoms in the
CNS system have been called Neuropsychiatric
Systemic Lupus Erythematosus (NPSLE). The
underlying pathological basis of brain damage is not
yet clear. MRI scans in many patients with clinically
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confirmed disease appear to be normal. In other
cases, non-specific atrophy 1s seen with or without a
history of steroid treatment.? Despite vasculitis ofien
being included in the lists of possible cause of NPSLE,
few SLE patients have true vasculitis.* More com-
monly, the sudden onset of neurological change in a
patient with SLE suggests the possibility of an infarct
or hypertensive encephalopathy. An infarct can range
in size from a large vessel area to small, lacunar
infarcts, and have been related to antiphospholipid
antibodies which are commonly found in patients with
SLE.* Multifocal areas of edema, especially in the
posterior cerebral hemispheres, are the result of
hypertensive encephalopathy which i1s common in SLE
due to associated renal disease. Imaging findings are
similar to other conditions such as eclampsia.
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CT and MRI images of this patients were
typical for hypertensive encephalopathy and also
correlated well with his high blood pressure (160/110
mmHg). The cause of hypertension was thought to
be his renal disease (lupus nephritis). Areas of low
density on the CT, and abnormal signal intensity on
the MRI, were thought to be due to elevated blood
pressure exceeding the autoregulatory capacity of the
brain vasculature, typically seen in bilateral subcorti-
cal white matter of regions supplied by posterior
circulation (occipital, parietal, posterior temporal).

However, it may also have involved the frontal
lobes and corpus callosum. Although hemorrhagic
foci are commonly encountered in autopsy studies,’
they are infrequently seen inimaging except in patient
with chronic hypertension®” or thrombocytopenia’® as
in this patient. Contrast enhancement may also be seen
in the region of signal abnormality in a small number
of cases. Typically the clinical and imaging findings
are reversible after control of blood pressure, and
these imaging findings can establish a diagnosis
without the need for a biopsy. Most of the brain
lesions in this patient reversed to normal, except for a
few small areas at the right parieto-occipital and
occipital lobe, which showed a more severe degree
of cortical hemorrhage than the other parts of the
brain. Hemorrhagic foci seen in the image, to our
knowledge, may have been the indicators of more
severely brain damaged regions which were less likely
to fully recover.

Diffusion weighted image may be normal
supporting the concept of increased interstitial fluid in
the white matter and not ischemia.** However, in cases
of prolonged seizures or hypertension, frank ischemia
or infarction may result.* Preliminary reports of
perfusion MR images have shown preserved or
increased perfusion in affected regions of the brain,
where acute ischemia is associated with decreased
perfusion.'” Because a history of hypertension or
seizure may not always present, the characteristic
imaging findings should allow the radiologist to
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suggest the diagnosis and subsequent clinical
management should be focused on the treatment of
the hypertension and its underlying causes.' Follow
up imaging in 1-2 weeks will usually show improve-
ment.’
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[SOLATED NONCOMPACTION OF THE VENTRICULAR
MYOCARDIUM

M. Puvaneswary' MB,BS ., FR.C.R.
A.J. Hickey’ M.D., FR.A.C.P., M.R.C.P(UK)., D.D.U

SUMMARY

A case of isolated noncompaction of the ventricular myocardium with MRI findings 1s
presented. MRI features and a review of published reports of noncompaction of the ventricu-

lar myocardium are briefly discussed.

Key words: magnetic resonance imaging: isolated noncompaction ventricular myocardium

CASE REPORT

A 59-year-old-female had a cardiac arrest in
July 2002 and was resuscitated. She was admitted to
the hospital for further investigation which revealed
increased creatinine kinase(CK) and araised Tropo-
nin. An electrocardiogram performed demonstrated
T-wave changes in the anterolateral leads suggestive
of an infarct.

The patient initially presented in 1994 with a
history of palpitation of 12 months duration. Electro-
cardiogram (ECG) showed evidence of atrial fibrilla-
tion and the patient was commenced on Warfarin.
She had a past history of hypertension for a period of
10 years. In June 2002, one month prior to her cardiac
arrest , the patient presented with chest pain and had
a stress test which was normal. There was no evidence
of ischaemic changes and her ECG showed atrial
fibrillation with normal complexes.

The left ventriculogram demonstrated sponge
-like appearance of the non-compacted ventricular
wall and diverticular configuration of the anterolateral
wall (Figl). There was mild hypokinesia of the

noncompacted ventricular wall and there was apical
akinesia. Coronary arteriogram demonstrated normal
left main coronary artery, left anterior descending
artery and circumflex artery. There was minor irregu-
larities of the dominant right coronary artery with a
30% stenosis of the proximal third of the vessel. A
probable diagnosis of noncompaction of the left
ventricle with apical akinesia and diverticulae of the
anterolateral wall and mild coronary artery disease
was made.

Magnetic resonance imaging (MRI) was
performed to confirm the diagnosis. Electrocardio-
graphy gated half fourier single shot turbo spin-echo
(HASTE) sequences in the axial, coronal and sagittal
planes, and T1-weighted fast spin-echo(FSE) and
T2-weighted fast spin-echo (FSE) in the short-axis
view and axial T2-weighted fast spin-echo and cine
gradient-echo (GRE) sequences in the short-axis and
four chamber view were performed.

Cine MRI demonstrated a thickened inner
endocardial myocardium of prominent trabeculation

I Department of Medical Imaging and

2 Cardiovascular Medicine John Hunter Hospital, N.S.W AUSTRALIA
Correspondence: Puvaneswary Dept.of Radiology Hunter Health Imaging Service John Hunter Hospital Locked Bag Nol Hunter
Region Mail Centre N.S'W 2310 AUSTRALIA Ph: ( 02) 49213430 Fax: (02) 49213949

109



THE ASEAN JOURNAL OF RADIOLOGY

with deep intertrabecular recesses and a thin
compacted epicardial myocardium.(Fig2A,B,C)
IVNC involved the anterior, lateral and inferior
segments from mid-ventricular level to the apex of
the left ventricle. The largest trabeculation measured
2.6¢cm from the epicardial surface to the peak of the
trabeculation, and 0.8 cm between the epicardial
surface and trough of the trabecular recess. The ratio
of the noncompacted/compacted myocardium was
>2 which confirmed the diagnosis of IVNC. Cine
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gradient-echo sequences demonstrated hypokinesia
ofthe left ventricular wall and there was a small focal
area of thinned myocardium with akinesia of the
apical lateral segment (segment16).

The T2-weighted sequences demonstrated a
focal area of high signal intensity within the left
ventricular cavity at the apex which was probably
related to slow flow adjacent to a akinetic segment.

Fig.1 Left ventriculogram demonstrates sponge-like appearance of the
non-compacted ventricular wall and diverticular configuration of the
anterolateral wall.
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Fig.2 (C)short-axis view at the ventricular apex (a) end-diastolic (b) and end-systolic image demonstrates
prominent trabeculations on the endo cardial surface of the left ventricle with deep intertrabecular
recess filled with blood from the ventricular cavity.
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DISCUSSION

Isolated ventricular noncompaction (IVNC)
1s arare congenital cardiomyopathy characterised
by numerous, prominent trabeculation and deep
intertrabecular recesses as a result of intrauterine
arrest of compaction of the loose interwoven
meshwork of myocardial fibres .

The deep intertrabecular recesses communi-
cate with the ventricular cavity but not with the
coronary circulation. The recesses in [IVNC are lined
with endothelium continuous with the ventricular
endocardial endothelium and are histologically
different from persisting intramyocardial sinusoids,
which are in continuity with the coronary circulation.

The ventricular noncompaction may occur in
the left, right or both ventricles' and may be associ-
ated with other congenital cardiac malformation.,
including anomalous origin of the left coronary artery
from the pulmonary trunk? and obstructive lesions of
the left or right ventricular out flow tract, such as
pulmonary atresia with intact ventricular septum.’
Isolated left ventricular noncompaction occurs even
more rarely.” The disorder may be familial and may
be associated with facial dysmorphism.* Oechslin’
etal reported the largest series of 34 adults and the
most common clinical presentation was heart failure
and characteristic echocardiographic findings. In 94%
of their patients, the ECG was abnormal. Major
cardiac risks are ventricular arrhythmia, ventricular
hypokinesia with thrombus formation and systemic
embolization. Coronary microvascular dysfunction
associated with IVNC might be responsible for a
decreased coronary flow reserve which is not
confined to noncompacted segments, but extends to
most segments with wall motion dysfuction and mural
thrombus formation within the deep intertrabecular
recesses abnormalities.®

The typical echocardiographic findings of
noncompacted myocardium in IVNC is characterised
by myocardium with extremely thickened, hypokinetic
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segments consisting of two layers. There is thin,
compacted epicardial myocardium (epicardial layer)
and thicker noncompacted endocardial myocardium
(endocardial layer), resulting in an extremely
thickened ventricular wall with prominent
trabeculations and deep recesses. End-systolic
thickness of the noncompacted (N) endocardial layer
was thicker than the compacted (C) epicardial layer
(ratio of N/C>2). A ratio of noncompacted/
compacted >2 is diagnostic for IVNC. On colour
Doppler imaging the trabeculation are both increased
in prominence and excessive in number and deep
recesses are filled with blood from the ventricular
cavity.

IVNC is observed in one or more ventricu-
lar wall segments. In79% three and more segments
were involved.* Most commonly, the apical and
midventricular segments of both the inferior and
lateral wall were affected in more than 80% of the
patients and the midventricular anterior wall and
septum and the basal segments was much less
frequently involved.® The location of the prominent
trabeculation in patients with [VNC was typically
apical, inferior and lateral which 1s different from the
prominent trabeculation found in normal or hypertro-
phied heart. Prominent LV trabeculation can be found
in healthy hearts (68%) and can be observed iii
hypertrophic hearts secondary to dilated, valvular or
hypertensive cardiomyopathy. The differentiation
depends on demonstration of the two layered
myocardial wall with a thin epicardial compacted zone
and an extremely thickened endocardial
noncompacted zone with deep recesses and a
segmental rather than a diffuse thickening or hyper-
trophy. Prominent trabeculation in normal hearts most
frequently (85%) course from the free wall to the
ventricular septum.’

All noncompacted segments were
hypokinetic. The normally compacted segments were
occasionally hypokinetic despite normal wall
thickness which was reflected by the impaired frac-
tional shortening in 82% * Oechlin et al® demonstrated
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anenlarged left ventricular end-diastolic diameter (=60
mm) in (67%), and reduced fractional shortening
(<29%) and reduced left ventricular ejection fraction
<50% in 86% of their cases.

Cardiac catheterisation demonstrates normal
left ventricular volume and increased left ventricular
end-diastolic pressure, consistent with restrictive
hemodynamic.® Hook et al’ reported a case of [VNC
presenting as restrictive cardiomyopathy. In contrast
Chin et al found in their study decreased left ventricu-
lar systolic function similar to that of dilated cardi-
omyopathy. Discrepancy in the hemodynamic
characteristic may represent the different stages of
the disease process. The abundant trabecular network
may limit distensibility of the left ventricle and cause
restrictive hemodynamics.* Symptomatic patients with
rapidly progressive clinical course may show hemo-
dynamic properties similar to dilated cardiomyopa-
thy, whereas asymptomatic patients may follow a
slowly progressive course of restrictive hemodynamic

physiology.

On left ventriculography Ichida et al* demon-
strated the sponge-like appearance of the non-com-
pacted ventricular wall during the diastolic phase and
marked retention of the contrast material in the
intertrabecular recesses during the systolic phase. In
most of their cases, there was hypokinesia of the
noncompacted ventricular wall and in one case
diverticular configuration of the noncompacted
ventricular wall was present.

Thallium-201 myocardial imaging® in 14
patients at rest demonstrated a hypoperfusion area in
the left ventricle corresponding to the zones where
noncompacted ventricular myocardium was localised.

Magnetic resonance imaging was able to
distinguish inner zones of noncompacted myocardium
from the thin outer zones of compacted myocardium.
T2-weighted sequences revealed high signal intensity
areas at the apex of the left ventricles in two cases,
which thought to be due to disturbed microcirculation

MAY - AUG. 2004. Volume X Number 11

due to fibrosis, thrombus formation and hypokinesis
ofthis area.®

Soler et al'? reported the first case of
first-pass MR perfusion imaging demonstration of
subendocardial perfusion deficit at rest in the
noncompacted myocardium of the anterior and
septal walls and in the normal myocardium of the
inferolateral wall.

ECG —gated spin-echo echo-planar images
showed thickened myocardium and heterogeneous
signal due to flow void areas. Fast gradient echo
sequences demonstrated prominent trabeculations
and typical blood-filled deep recesses.'”

Compared to echocardiography MR1 is less
operator dependent and might be superior to
echocardiography in case of impaired acoustic
window and thrombus hidden in the sponge like
myocardium of ['VNC might not be detected.

Ichida et al® reported in computed
tomography early defects and delayed enhancement
of the noncompacted ventricular myocardium,
implying fibrosis in this area. Endomyocardial biopsy
demonstrated a wide range, interstitial fibrosis,
endomyocardial thickening, subendocardial
fibroelastosis, myocyte hypertrophy and intramural
thrombosis.

Reported CT findings includes markedly
thickened myocardium of the left ventricular wall with
two zones of different attenuation. The thin outer
portion of compacted myocardium consisted of
uniform tissue attenuation 1so-intense to that of muscle
and an inner thicker layer composed of soft tissue
attenuation of trabecular myocardium and contrast-
enhanced ventricular blood filling the deep
intertrabecular recesses. "’

CONCLUSION

Isolated noncompaction of the ventricular
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myocardium (IVNC) is a rare congenital cardiomy-
opathy with characteristic imaging findings and can
be recognised on CT imaging. However it is suggested
that MRI should be the modality of choice for diag-
nosis and follow-up of patients with IVNC.
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IMAGING OF NEONATAL HYDRONEPHROSIS

Dr. M. A. Taher

ABSTRACT

We found 4 babies of age range 46 days to 6 years suffering from hydronephrosis as
confirmed by ultrasonography. The older boy and the girl also had a radionuclide renogram
under computerized gamma camera using technetium 99 metastable diethylenetriamine
pentaacetic acid (Tc 99mm DTPA). The younger boy had a posterior urethral valve causing
bilateral hydronephrosis and was improved by uro-surgical procedure as shown by clinical

and sonographic follow-up.

Key words

INTRODUCTION

Since most neonates are dehydrated and
renal function 1s not optimal in the neonate, early
imaging may underestimate the amount of obstruction
present.' Instead, postnatal ultrasound should be
performed at the end of the first week of life. If the
renal pelvis continues to measure greater than 10 mm,
we refer our patients to a pediatric surgeon or urolo-
gist. Although significant congenital hydronephrosis
may result from vesico ureteral reflux, the usual cause
is urinary tract obstruction. The most common site of
obstruction is the ureteropelvic junction, followed by
the ureterovesical junction.? Bladder outlet obstruc-
tion is often an obvious ultrasound diagnosis since the
markedly enlarged, thick walled bladder 1s readily
seen. A variable degree of hydronephrosis is usually
also seen. Bladder outlet obstruction occurs most
commonly in male fetuses who are subject to the
development of posterior urethral valves, and these
bladders often fill the fetal abdomen. The proximal
urethra is usually dilated as well, giving the bladder a
pear or keyhole shape. Renal findings vary in fetuses
with posterior urethral valves. In some cases, the
kidneys are markedly hydronephrotic but otherwise
normal in appearance. At the opposite extreme, the

Kidney, Ultrasound, Radionuclide renogram.

kidneys are small and echogenic, secondary to
obstruction-induced cystic dysplasia. Complete
bilateral urinary tract obstruction occuring in utero 1s
fatal in postnatal life, and in some cases intervention
in utero is attempted. Bladder drainage with urinary
electrolyte analysis (for prognostic purposes), and
placement of vesico-amniotic shunts (when renal
function seems reasonable) have been attempted with
variable success.’ Hydronephrosis can be caused also
by congenital obstruction of the ureteropelvic
junction (PUJO), by ureteric stenosis or a calculus or
from external pressure on the ureters by a retroperi-
toneal or abdominal mass.*

CASE REPORTS
CASE 1

A boy of age 46 days was brought to this
centre with the complaints of dribbling narrow stream
of urine and swelling of lower abdomen. Ultrasono-
graphy (USG) revealed distended urinary bladder and
bilateral hydronephrosis. The baby was operated for
removal of posterior urethral valve and was improved

Director, Centre for Nuclear Medicine & Ultrasound, Post Box No.-16, Rangpur 5400, Bangladesh
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clinically as well as sonographically upto six months
ofage. Long-term follow-up is being done.

CASE2

A boy of age 5 months was sent to this
centre with a palpable lump in left loin. The referring
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physicians asked for sonogram. Findings show
normal right kidney and hydronephrotic left kidney.
A radionuclide renogram was requested by the
uro-surgeon, which revealed normally functioning right
kidney and obstructive features in left arterial and
secretory phases are depressed, and clearance 1s very
slow (Figure 1).
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Case 2: Fig. 1 Renogram showing left renal obstruction.
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CASE 3

A girl of age 6 years was sent to us by a
pediatric surgeon for renogram. According to her
father’s statement she had a lump on right side of
abdomen since birth and it was growing gradually.
Ultrasonography revealed grossly obstructed right
renal tract (hydronephrosis and hydroureter) without

0-1z 2-2 4-5 a—z
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any calculus and normal-looking left kidney. Tc 99m
DTPA renogram revealed a normally functioning left
kidney and non-functioning right kidney (Fig. 2) all
phases of renal functions are grossly depressed in the
right side.
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Case 3: Fig. 2 Renogram showing non functioning rt. kidney.

CASE4

A boy of age 2 years 6 months was sent to
us by a pediatric surgeon for renogram. His father
had nephrectomy for hydronephrosis 3 years
previously. The boy’s mother noticed a lump in his
abdomen since birth, and USG on 29 Oct. ‘03 showed
congenital hydronephrosis on the left side. Tc 99m

DTPA renogram showed normally functioning right
kidneyanda swollen faint ring in the region of left
kidney suggestive of poor functioning (Figure 3). The
baby could not have pyeloplasty, however, he had
left-sided nephrectomy in Oct. 2004,
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Case 4: Fig. 3 DTPA Renogram

DISCUSSIONS

Ultrasound is popular and safe imaging
modality in the neonates, as it is non-invasive and
non-ionizing in nature. Radionuclide renogram is much
less risky than intravenous urography (IVU),however,
its interpretation is sometimes difficult,--failure to
visualize a kidney by Tc 99m DTPA does not
preclude recoverable renal function.” A case of calci-
fication of the arteries and obliterative endarteritis
associated with hydronephrosis in a child aged six
months was reported by Bryant and White in 1901.°
Complications of idiopathic arterial calcification of
infancy include hematuria, hypertension, congestive
cardiac failure and nonimmune hydrops.” This condi-
tion is usually fatal  although spontaneous resolution
of the calcification has been reported in one survi-
vor.” A goed news is that sonographic mild pyelecta-
s1s 1s seen In 3% oi nermal fetuses." Although
anatomic severity of hydronephrosis can be detected
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in utero by USG, relative functional renal impairment,
important for surgical planning, cannot be determined
without postnatal renal radionuclide scans.' Serial
assessment of renal function forms an important
aspect of pediatric urology, particularly in children with
hydronephrosis, vesicoureteral reflux and chronic
pyelonephritis who may require repeated evaluation
both pre and post-operative.'* In a child under 2 years
cfage the injection is via a pedai vein so that we may
evaluate the possibility of inferior vena cava (1VC)
occluston. The child must not perform the Valsalva
during the injection or the [IVC will be occluded due
to increased physiological intra-abdominal pressure.'?
Homsy et al showed that diurczsis renograms
performed in early infancy correlated poorly with
follow up exarnination at 3 at 6 rnontis and suggested
that the wash-out response on the initial examination
should not be used to determine the need for
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surgery.'* Therapeutically Koff and Campbell
concluded that most infants whose hydronephrosis
was discovered by prenatal ultrasound could be
managed non-operatively."* Gordon et al questioned
the role of surgery because many neonatal hydro-
nephrotic kidneys improved spontaneously and those
that did have surgery did not show significant
functional improvement.'®

Since 85% to 90% of affected neonates may
appear entirely normal on physical examination,
prenatal detection of ureteropelvic junction obstruc-
tion permits early therapy of a correctable lesion that
may otherwise remain unrecognized for years."
Obstruction frequently occurs at the ureteropelvic
junction, the site of the first bifurcation of the ureteral
bud. This represents the most common cause of
neonatal hydronephrosis.'® Dilatation of the fetal
urinary tract is increasingly being recognized with the
wide-spread uses of fetal scanning, sophistication of
ultrasound equipment and greater expertises. The
pediatrician 1s often faced with managing infants with
asymptomatic hydronephrosis, which was detected
in utero. In most instances, mild to moderate dilata-
tion of renal pelvis resolves after birth. However, all
such babies should be carefully investigated to
exclude urinary tract obstruction and vesico-ureteric
reflux. There is considerable debate regarding
optimal management of patients with antenatally
diagnosed hydronephrosis.

Antenatal hydronephrosis is the dilatation of
the collecting system of the fetal kidney. Dilatation of
the ureter may be associated. It is estimated that fetal
urinary tract dilatation is identified in 1% of all
pregnancies. In more than 50% cases, the antenatally
detected dilatation is transient and resolves sponta-
neously. Antenatally detected dilatation, which
persists after birth is labeled as neo-natal hydrone-
phrosis. Pelviureteric junction (PUJ) obstruction
accounts for 50-60% patients with neonatal hydro-
nephrosis. Vesicoureteric reflux (VUR) is detected in
20-30% of such cases. It sometimes may be difficult
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to differentiate multicystic dysplastic kidney from
hydronephrosis.

Fetal hydronephrosis of moderate degree can
be detected as early as 15-18 weeks’ gestation by
ultrasonography. A maximum anteroposterior
diameter of renal pelvis of more than 10 mm or the
ratio of antero-posterior diameter of renal pelvis to
kidney of more than 0.5 after 30 weeks gestation
requires postnatal evaluation. Oligohydramnios
indicates severe urinary flow obstruction that may be
seen in fetuses with severe bilateral hydronephrosis
and posterior urethral valves. A pediatric nephrolo-
gist or urologist should be consulted for such cases.

The indications for performing bio-chemical
investigations on fetal urine are limited. Similarly, the
criteria for fetal intervention are very few.'?
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CHOLESCINTIGRAPHY IN THE DIAGNOSIS AND FOLLOW UP
OF HEPATOBILIARY INJURY

CHOTIPANICH Chanisa,' STATES Lisa’

Cholescintigraphy is used as a diagnostic procedure in children with suspected biliary
trauma. It is a simple and reliable way to detect a liver injury accompanied by biliary leakage
and is well suited to assess the effectiveness of treatment and to follow recovery. A case of
nonpenetrating bicycle handlebar injury emphasizes these points.

Key Words: Cholescintigraphy, Bicycle handlebar, Hepatobiliary Injury

Cholescintigraphy with Tc-99m iminodiacetic
acid analog (Tc-99m IDA) is a well-established hepa-
tobiliary imaging method. Itis a non-invasive technique,
capable of identifying function and morphologic abnor-
malities of the liver and biliary tract. Currently, its princi-
pal role is evaluating adults with suspected acute cholecy-
stitis. There are only a few references to its diagnosis
capabilities in children' with injuries to the liver and
biliary tract.*” This report will discuss the role of choles-
cintigraphy and CT in treating a patient with hepato-
biliary tract injury following blunt trauma.

CASE REPORT

A 12-year-old boy was admitted to the
hospital as an emergency patient after he fell from his
bicycle and fell on the handlebar. He complained of
chest pain and vomiting. On admission, his vital signs
were stable. Physical examination showed tendemess

of the upper right abdomen. His hemoglobin and
hematocrit were 13.9 g/dland 41.1%. Liver enzymes
were abnormal (Fig 1); however, chest x-rays were
normal. Computed Tomography (CT) revealed a
laceration of the liver (Grade I1I) adjacent to the
falciform ligament with free fluid surrounding the liver
(Figure 3). Therefore, cholescintigraphy with Tc-99m
IDA was performed to evaluate the possibility of bile
leakage (figure 2). Serial images demonstrated an area
of radioactive retention at the site of laceration in the
right lobe of the liver, previously noted on the CT
scan. This finding was thought to represent bile leak-
age caused by the hepatic laceration. The patient was
treated with octreotide injection. On the seventh post
octreotide injection day, cholescintigraphy was
epeated to evaluate effectiveness of treatment and to
follow recovery. There was no further leak (figure 4),
so the patient was discharged.

' Division of Nuclear Medicine, Department of Radiology, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Thailand
? The Children's Hospital of Philadelphia, University of Pennsylvania, Pennsylvania,

United States of America
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Figure 1. Biochemical findings in the patient during liver injury and its subsequent octreotide injec-
tion. (Black line is alanine aminotrasferase (ALT); White line is aspartate aminotrans-
ferase(AST); first day, after trauma; seventh day, post octreotide injection since 7 day
and repeated cholescintigraphy)
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5 min . 15min C. 25min

D. 30 min E. 60 min

Fig 2. Cholescintigraphy after trauma showed bile leakage located (arrow)
at the site of the right lobe of liver.
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RO i

Fig 3. Computed tomography (CT) of the patient after trauma showed
liver laceration adjacent to the falciform ligament (white arrow) and
hemoperitoneum (thin layer surrounding the liver, black arrow)

A. S5min B. 15 min C. 25 min

D. 30min E. 60 min

Figure4. Cholescintigraphy done on the seventh day after octreotide injection: There is resolution of bile
leakage. Large photon-deficiency area (arrow) is noted in the area of the known liver laceration of
the right lobe of the liver, possibly due to parenchymal loss secondary to infarction or fibrosis. The
value of serum liver enzymes decreased at this time.
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DISCUSSION

An accurate evaluation of the injury has
become increasingly important. The liver is the most
commonly injured solid abdomen organ and now non
-operative management in hemodynamically stable
children has become the standard.®"*

In most cases, documenting the presence and
the extent of the bile leakage is difficultin a child. The
use of radiographic contrast media to identify this
abnormality is usually hampered by overlying gas and
ribs'® and the inability of the child to cooperate.'® Due
to these limitations, a variety of imaging techniques
have been employed to evaluate biliary trauma. Com-
puted tomography (CT) and ultrasonography (US)
are clinically useful procedures to evaluate hepatic
injuries. The major advantage with these high-resolu-
tion modalities is that sensitivity methods of detecting
intraabdominal fluid collection and other abdominal
viscera and the retroperitoneum can be assessed
simultaneously. Their main limitation, however, is that
they are not able to demonstrate an active bile leak."”
By comparison, cholescintigraphy yields information
physiologically and characterizes the fluid as active
bile. Furthermore, the Tc-99m IDA scan can provide
information regarding the status of the hepatic capsule.
Ifthe integrity of the capsule is preserved, the bile
leak will be confined. Disruption shows leakage of
the bile into the peritoneal activity. It is important to
realize that a bile leak is not an indication for surgery,
since small leaks frequently clear spontaneously.

The presented case confirms the diagnostic
value of cholescintigraphy in bile leakage and adds a
new dimension to the ability to assess effectiveness of
treatment and follow up the recovery of the patient.
The rise in the blood level of the liver enzymes was
clearly relative to the acute injury of the liver cells
(Figurel). By the seventh post octreotide injection
day, the value of serum alanine aminotransferase and
aspartate aminotransferase decreased from 292 U/L
to 72 U/L and 285 U/L to 56 U/L respectively and
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the scan showed no further leakage (Fig 4).

In conclusion, Tc-99m IDA cholescintigraphy
has proved to be one of the most sensitive and highly
specified tests that are available for the detection, the
presence or absence of biliary leakage in the post
traumatic setting. The simplicity and ease of perfor-
ming cholescintigraphy as well as the relatively low
radiation exposure and lack of morbidity, making
radionuclide imaging ideally suited for the performance
of serial studies, as the patient’s clinical condition
deems necessary. Therefore, IDA scan should be in
cluded in the management protocol of all patients with
the initial CT scan to confirm liver trauma graded as "
major".'®
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COMMUNICATIONS:
1. HALF-FILLED BLADDER FOR PELVIC SONOGRAMS

Dr. M. A. Taher

Since 1981, we are performing pelvic sonograms, but we never used enema or
frusemide tablet or injection to fill the urinary bladder, however, we encouraged the patients to
drink water prior to pelvic sonogram and in many occasions, we perform pelvic sonograms
before and after micturition to avoid confusions regarding any cyst or placenta previa. There-
fore, we do agree with Benacerraf,'* however, many of our centres do not have transvaginal
sonography or Doppler imaging. Benacerraf et al. studied 206 patients undergoing pelvic
sonography and found that transvaginal scans alone were sufficient to visualize all findings in
172 patients (83.5%). An additional transabdominal component through an empty bladder
was necessary to fully evaluate another 31 patients (15.1%). The full-bladder technique was
beneficial to only 3 patients (1.5%). However, whether these 3 patients benefited from the full
bladder scan was debatable, because the only additional finding was a normal ovary. Their
study showed that the transabdominal scan with the empty bladder was indeed important
particularly for evaluating enlarged uter1 and masses high in the pelvis. These organs were
easily visualized by a transabdominal approach with mild pressure applied by the sonographer
or sonologist. Tessler et al. also showed that in patients undergoing transvaginal scans, the
transabdominal full-bladder technique only resulted in the identification of normal ovaries, thus
not altering patient outcome.” Hill and Breckle *suggested that the postvoid transabdominal
scan of the pelvis is helpful in visualizing a high-riding ovary, which may have been pushed out
of view by the full bladder. Wayne Persutte and Roger Lenke wrote an article on filling of the
bladder for pelvic sonograms and it was presented at the Society of Perinatal Obstetricians
meeting in 1988. Their original study was performed after a questionnaire showed that com-
pared with having amniocenthesis, most patients said that the full bladder was more uncomfor-
table.’ Lenke of Indiana Center for Prenatal Diagnosis (USA) reviewed a case in which the full
bladder approach resulted in the death of both the mother and her fetus. The patient was
admitted with undiagnosed severe preeclampsia, ultrasonography was ordered, she was given
several glasses of water and her intravenous line was opened. Because she was in renal shut-
down her bladder would not be filled, but pulmonary edema developed, and both she and the
fetus died. Lenke now tells patients going to other offices to not fill their bladder but, rather
than argue with the sonographers, they should just tell them that their bladder 1s full ®

For prostate exam we like to have sonograms both before and after micturition to
know post-void residue.

Director, Centre for Nuclear Medicine & Ultrasound, Post Box No.-16, Rangpur-5400, Bangladesh
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COMMUNICATIONS:

2. WATER IN DIAGNOSIS AND TREATMENT

Dr. ML.A. Taher

From the time of immemorial, water had been used externally to reduce the ternperature
in fever and/or waking up the patient from sudden unconsciousness, and internally as a carrier
of various drugs, the discovery of the specific water-channel protein aquaporin 1 (AQP1),
and the subsequent identification in mammals of nine other members of the aquaporin family,
have suggested that, in many cases water movement across membranes is facilitated by water
channels.'? A few members of the family can transport ions. Some, like AQP1 are expressed
In various tissues, whereas others, like AQP2, seem to be confined to a single site. Most
aquaporin seem to be constitutively expressed, but the expression of some can be regulated,
e.g. in the kidney high concentrations of vasopressin increase concentrations of AQP2 and
AQP3. Recently we have shown that water diuresis renography 1s useful in  obstructive
uropathy,” and side-effects of frusemide and mannitol can be avoided.

Jens Jordan and colleagues reported that oral
water has substantial pressor effects* and observed a
volume-dependent pressor response in patients with
autonomic failure with 240 ml of water, the rise was
about 15 mm Hg less than with 480ml,* they specu-
lated that gastric distension may have been the stimu-
lus that activated sympathetic reflexes, as previously
described in normal people whose stomach had been
distended with a barostat and whose sympathetic
nerve activity had been directly measured with micro
neurography.® In 1978, Kossoff and colleagues
showed that the ultrasonic examination of upper
abdomen is facilitated through the liquid-filled
stomach’ and recently we showed that water is a good
echo-contrast in gastric emptying studies.* However,
the precise mechanisms causing the pressor response
to oral water, especially in patients with sympathetic
denervation still remain to be determined.’ To avoid
urinary retention secondary to impacted pelvic mass,
one should limit fluid intake before sleep.'” King et al.
studied two unrelated women with a deficiency of
aquaporin-1and found that they had impaired urinary
concentrating ability, suggesting that aquaporin-1 has

a physiologic role in renal function. They performed
renal and bladder ultrasonography and measured the
glomerular filtration rate (GFR)) with Tc-99m DTPA
(technetium-99 metastable diethylenetriamine penta
acetic acid) by nuclear medicine techniques.'' The
pathophysiology associated with the aquaporin
family of water-channel proteins includes mutations
in some patients with nephrogenic diabetes insipidus
(AQP2) and cataracts (AQPO) and abnormal
transport of aquaporin-5 in patients with Sjogren’s
syndrome. Aquaporin-1 is essential for maximal
urinary concentrating ability.
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COMMUNICATIONS:

3. CASE REPORT: TWO HEALTHY DAUGHTERS
BORN TO A CRETIN

Dr. Muhammad Abu Taher

INTRODUCTION

Thyroxine replacement therapy can cure congenital hypothyroidism (cretinism) if institued
early in life. We like to report a case of healthy daughter born to a congenitally hypothyroid

woman considering its rarity.

CASE REPORT

A girl aged 11 months was put on thyroxine
therapy in 1971 by the renowned pediatrician
Professor M R Khan who diagnosed her to be
congenitally hypothyroid. The initial dose was 12.5
microgram (mcg) daily and gradually it was increased
to 150 meg/day in adult life. She was highly educated
(Master of Science) and was married on 18 August/
2000 and got pregnant in 2001 when she took 175
mcg/day of thyroxine and her daughter was born on
03 January/ 2002 by Cesarean section due to
transverse lie. Cord blood hormones were assayed:
T,=0.76 nmol/L (normal range 0.8-3.16), T =113
nmol/L (normal range 64-175), TSH = 6 mIU/L
(normal range 0.4-5), However, she was euthyroid
clinically on 13.03.2002. On 9 Feb. 2004, she had
another sister born on 22 Dec. 2003 whose TSH 1s
9.5 mIU/L and she is also euthyroid clinically and all
three (mother and both daughters) are on long-term
follow-ups.

DISCUSSION

Permanent primary congenital hypothyroid-
ism affects about one newborn in 3500. Eighty to
ninety percent of the cases are due to developmetal
defects of the thyroid gland (thyroid dysgenesis), such

as arrested migration of the embryonic thyroid
(ectopic thyroid) or a complete absence of thyroid
tissue (athyreosis). Most cases of thyroid dysgenesis
are sporadic and result from as yet unknown mecha-
nisms. The remaining 10-20% have functional defects
in one of the steps involved in thyroid hormone
biosynthesis (thyroid dyshormonogenesis)-defects
transmltted by an autosomal recessive mode of
inheritance. Thc pathogenesis of thyroid dysgenesis
is not known.” Healthy baby born to a hypothyroid
mother 1s a rare phenomenon, however, early
treatment and regular monitoring of hormone levels
may lead to an absolutely normal life. In 1989, a
starting dose of 10-15 mcg./kg per day of thyroxine
was proposed and has been widely used since then,

however, a recent systematic review dose not
support clinical recommendatlon ofhigh or standard
starting doses of levothyroxine. *The upper range of
normal values for plasma free thyroxine in normal
1nfants 1s much higher than that for older children or
adults. Premaun'e fusion of the fontanelles, a recognised
complication of perinatal hyperthyroidism (such as
seen in children born to mothers with Graves’
disease), had never been reported in infants with
congenital hypothyroidism treated with 10-15 meg/
kg per day of levothyroxme During pregnancy and

Director, Centre for Nuclear Medicine and Ultrasound, Rangpur
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estrogen therapy the need for thyroxine is increased.”
Screening of neonates for congenital hypothyroidism
1s being done in many countries, but screening of
pregnant woman for hypothyroidism 1s not yet
universal. Haddow et al. and Utiger encouraged
adequate 10dine inqt%ke and 1t should be increased
during pregnancy.  In North America, screening
programs usually initially measure T, and for those with
low T, levels, TSH is then measured on the initial
sample. In Europe and Japan, screening programs
often use TSH elevation as the mitial screening test,
but this approach does not detect pituitary insufficiency.
Transient neonatal hypothyroidism may also occur in
infants of mothers with autoimmune thyroid disease
and is due to maternal antibodies, particularly TSH
-binding inhibitory antibody. A thyroid with normal
morphology and normal or decreased uptake may be
seen with transient hypothyroidism, and this can be
evaluated by discontinuing thyroid replacement. Such
atrial is usually not performed until 3 years of age so
that the child is not subjected to thyroid insufficiency
whilelﬁhe thyroid is needed for neurologic develop-
ment,
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4. CASE SERIES: SUB-FERTILITY AND MILD HYPOTHYROIDISM

Dr. M. Murshed Ali,! Dr. M. A. Taher?

ABSTRACT

Mild degree of hypothyroidism may be associated with reduced fertility as depicted

by two cases reported below.
CASE1

A lady of age 23 years came with the
complain of obesity, had a technetium thyroid scan
on 8 July 2001 which revealed mild degree of
hypothyroidism. She had a past history of ovarian cyst,
which was operated on 19 years of age. She started
thyroxine 50 micrograms (mcg) per day and checked
her T> T* & TSH levels at few-monthly intervals
(Table-1), but she had two abortions in Dec.’02 &
May ’03 likely due to inadequate and irregular
thyroxine ingestion, e.g., sometimes she takes 25 meg/
day.

CASE2

A lady of age 30 years came to CNMU

Rangpur with the complaints of anorexia, constipa-
tion, cold intolerance, voice changes, irregular
menstruation and secondary infertility. Her only child
is a daughter of 6 years. Her past history includes
thyroidectomy for multinodular goitre in May 1999
followed by inadequate supplementation therapy-she
1s taking only 50 micrograms of thyroxine daily. She
had only one thyrotropin (TSH, thyroid stimulating
hormone) estimation elsewhere in 2001 which was
[.11 pU/ml (normal range: 0.23-4), and as it was
normal, no estimations of thyroid hormones ('I."3 &
T,) were done there. We have done her thyroid
function tests (Table 2) and found her to be mildly
hypothyroid and advised to increase her daily
thyroxine dose to 100 micrograms.

Table1 Hormones levels of Case 1
22 Oct. 03 May 03 Oct.02 11 Aug. 02 17-01-02
= 0.23 2.4 2.15 4.1 2.8
T,=108 152 108 243 142
TSH=2.85 8.21 5.75 8.58 13.5

Normal ranges: T,=0.8-3.16 nmol/L  T4=64-175 nmol/L TSH=0.4-5 mIU/L

'"Medical Officer,
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Table 2 Thyroid function tests of case 2

MAY - AUG. 2004. Volume X Number [I

Date Test Values
7July 2003  Radiommuno T,=0.2nmol/L
assay (RIA) T,= 6

TSH=2mlU/L

10 Sept. 2003 Radioiodine uptake test
2 hours uptake 3.5%
24 hours uptake 22.3%

DISCUSSIONS

The introduction of radioimmunoassay (RIA)
by Yalow and Berson in 1959 prowdcd superior
measures for serum T,,T,and TSH. 'Clinical features
of hypothyroidism deend on the duration and
severity of the condition. A consequence of prolonged
hypothyroidism is the infiltration of many body tissues
by the mucopolysaccharides, hyaluronic acid and
chondroitin sulphate, resulting in a low-pitched hoarse
voice, poor hearing, slurred speech due to a large
tongue and compression of the median nerve at the
wrist, menorrhagia, amenorrhea, infertility, galac-
torrhea, impotence, cold intolerance, constipation,
goitre, tiredness and somnolence. T, concentrations
may not discriminate reliably between euthyroid and
hypothyroid patients, but in our case 1 it was the only
hormone, which was low. Subclinical hypothyroidism
1s most often encountered after radioiodine (I-131)
therapy or thyroidectomy and may persist for many
years. With pituitary hypothyroidism, since serum TSH
1s not elevated, serum [ estimations are used to
monitor the dose of thyroid replacement, which 1s
increased until the serum3T concentration is within
the upper normal range.  The subtle presence of
hypothyroidism, which may be associated with

elevated prolactin levels, demands screening ot

anovu‘latory and amenorrheic women with a TSH
level, although 1t seems rather extravagant to
measure TSH in such a large number of patients for
such a small return, because treatment for hypothy-
roidism is so simple and is rewarded by such a prompt

134

Normal ranges
(5-15%)
(16 - 40%)

return of ovulatory cycles. and, if galactorrhea is
present, by a disappearance of the breast secretions
(a slower process that can take several months).
Effect of thyrotoxicosis and its treatment by methima-
zole and mdmmdmt. (I-131) on gonads 1s well-evi-
denced, " howev er, that of mild hypothyroidism
seems yet to be elucidated fully. Thyroid hormones

are essential for mammalian life as they regulate many
key biochemical reaction, especially protein synthe-
sis and enzymatic activity. They also play a deter-
mining role in the process of early growth and
dev t:lopmcnl of fetal and first 2-3 years of postnatal
life.” Brain damage to the developing child is entirely
preventable by correction of 1odine deficiency of the
mother. During pregnancy anhi estrogen therapy, the
need for thyroxine 1s increased. Screening of neonates
for C(m”t‘,11lld| hypothyroidism i1s being done in many
countries, but screening of pregnant woman for
hypothyroidism is not yet universal. Haddow et al.

and Utiger encouraged adequate |0dme ln{dkt, and 1t
should be increased during pregnancy. ~ When the
iodine supply to the thyroid gland is limited. the gland
produces relatively more T, than T,. When T  levels
are low, target tissues also convert T, to T, However,
the brain can only take up T but not T, so brain
functionisaffected when T levels are low even though
there may be sufficient T, and T, to carry out the func-
tion of thyroid hormones in other organs/ tissues.
This is particularly important for the fetus in the first
half of pregnancy. [f maternal T, levels are low, the
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fetal brain will be exposed to low T_‘ levels, and this
will result in brain damage.
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5. URINARY TRACT TUBERCULOSIS: CASE SERIES

Dr. M.A. Taher

ABSTRACT

Urinary tract tuberculosis is a rare disease and therefore, we like to report the

following cases.

Key words Radionuclide renogram, ultrasonogram, tuberculosis.

INTRODUCTION

World Health Organization (WHO) estimates
there are 10 million new cases of all forms of
tuberculosis (TB.) in the world yearly, particularly in
developing countries. Extrapulmonary TB. accounts
for 33% of the cases, and the genitourinary type, CNS
and tuberculous meningitis are the next most frequent,
respectively. The doubling time of mycobacterium is
20to 24 hours (E. coli doubling time 1s 20 minutes),
therefore renal tuberculosis is often silent and the non
invasive imaging tests ultra-sonogram (USG) and
nuclear medicine scan may help in the management
as depicted by the cases reported here.

CASE1

A male, aged 60 years, complained of pain-
less hematuria, cough and general weakness. Chest
X-ray showed bilateral infiltrations in mid-zones of
both lungs. Urinalysis revealed sterile pyuria and
microscopic hematuria. Abdominal ultrasonography
showed multiple cysts and irregular echotexture in left
kidney and mild calyceal dilation in right kidney.
Nuclear medicine renal scan (Technetium 99
metastable diethylene triamine pentaacetic acid,
Tc-99m DTPA) confirmed non-visualized left kidney
and compensatory hypertrophy of right kidney and
dilated upper right ureter. Antibiotic therapy with

cephalosporin did not improve the symptoms of the
patient. Tuberculin test was positive and a combina-
tion of antituberculous drugs made the patient
symptom-free.

CASE2

A man of 35 years came with the complaints
of urgency and frequency of micturition for four
months. His past history includes having appendicec-
tomy | year ago and a course of anti-tuberculous drugs
2 years ago. DTPA renogram showed poorly func-
tioning nght kidney (Fig. 1) and normally functioning
left kidney. USG showed small (4 cm dia.) right renal
cyst and thickened urinary bladder mucosa. Vesical
biopsy revealed features suggesting tuberculosis.
Anti-tuberculous drugs make him symptom-free.

DISCUSSION

Inrenal tuberculosis, follow-up radionuchde
renograms are recommended initially at about I mo.
and then at 3-6 mo. intervals, depending on the site
of tuberculosis in the renal tract.' Das et al ** found
bilateral renal disease in 30% cases, but Premkumar
and colleagues’ could not show contralateral disease
with either CT or sonography. In our case 1, compen-
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satory hypertrophy of the contralateral kidney was
noted in the nuclear scan and in our Case 2, although
USG showed a small cyst in right kidney, but DTPA
renogram showed poorly functioning rightkidney. The
multi-imaging approach, radioimmunoassay (RIA) and
polymerase chain reaction (PCR) may clarify the
diagnosis within 24 hours.* Only 30% of patients with
urinary tract tuberculosis (TB.) have an abnormal
chest radiograph and only 50% have a history of
tuberculous infection.®” The ultrasound appearance
ofurinary TB., may be (1) calycectasis, pyelocalyec-
tasis or ureterectasis (depending on the side of scarring
/obstruciton); (2) papillary or medullary cavitation;
(3) cortical scarring; (4) generalized parenchymal
thinning (advanced disease), (5) calcification (strong
reflections with acoustic shadowing); and (6) a thick-
walled, contracted bladder (from scarring). Obviously,
these findings are diverse and nonspecific, but Th
should be a particular consideration when hydrone-
phrosis and papillary or medullary cavitation are
confined to one or a few major calyces (due to infundi-
bular scarring), or when the calyces are diffusely
dilated but the renal pelvis is not seen (due to scarring).
Uncommonly, the granulomatous reaction replaces the
renal parenchyma, generating a nonfunctioning “putty’
kidney that may appear relatively normal sonogra-
phically. Urinary Tb. may present as a hypoechoic
‘mass’ identical to focal bacterial nephritis or a small
benign or malignant tumor.' Ultrasound guided skinny
needle aspiration of collecting system (or a mass, if
present) 1s of value in patients in whom standard urine
cultures are negative for acid-fast bacilli.* Tuberculo-
sis in a horse-shoe kidney may mimic a malignant
tumor." Tuberculosis of the glans penis is a rare disease
and may simulate carcinoma.'*
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6. UNILATERAL BREAST ENLARGEMENT IN A 7 YEARS GIRL
: CASE REPORT

Dr. M.A. Taher

Recently we found a girl of 7 years who came with her parents for ultrasonography
(USG) of the enlarged left breast. No other problem was found in hepatobihary, urogenital and
adrenal regions. Mammary echotexture was fairly uniform, highly reflective pattern typically
seen in the young breast tissue. Only a small layer of subcutaneous fat and no significant
retromammary fat was identified. The pectoral muscles stood out clearly in contrast to the

strongly reflective breast tissue plate.

Long term follow up was advised. We like to
report it as a rare case of i1solated thelarche (IT).
Cases of isolated thelarche are usually self-limiting,
although 10% may progress to central precocious
puberty (CPP)." InIT, breast development may be
unilateral or bilateral and is not associated with
development of the areola.” It usually occurs before
2 years of age. Before the gonadotropin-estradiol
negative feedback mechanism becomes sensitive. No
other sign of pubertal progression e.g. height velocity,
bone age acceleration and progressive development
or appearance of other secondary sex charac-
teristics, are observed. In girls with IT, uterine and
ovarian volumes are similar to those of prepubertal
girls.** Ovarian macrocysts (follicles measuring
10-20 mm in diameter) may be found in patients with
IT.** Breast development may regress after several
months, as happened in our case.

Unlike CPP, 1solated thelarche 1s not asso-
ciated with maturation of the hypothalamic-pituitary
-gonadal axis.’

Timmerman believes that the best way
forward in gynecologic sonography is to produce a
list of recommended terms, procedures and defini-
tions of end-points. "
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7. SPONTANEOUS RESOLUTION OF CHOLECYSTO
-ENTERIC FISTULA

Dr. MLA. Taher

Gall bladder perforation following acute cholecystitis is a rare phenomenon'and often
follow a vague and insidious cilinical course. We report a case of gall bladder perforation
resulting in cholecysto-enteric fistula as confirmed by ultrasonography (USG) and resolved

spontaneously.

CASE REPORT

A 46 year-old woman with acute abdominal
pain was referred for USG. The sonogram showed
irregular thickening of the gall bladder wall with
associated complex pericholecystic together with
perihepatic fluid and communication with adjacent
bowel loop. Focal loss of reflectivity of the gall
bladder was also noted consistent with gall bladder
wall disruption. The patient was managed conserva-
tively and was scheduled for cholecystectomy. She
was lost to follow-up.

DISCUSSION

Gallbladder perforation (also referred to as
lacerations or ruptures) occur secondary to acute
cholecystitis, infection, trauma or malignancy.
Sonography, cholescintigraphy (hepatobiliary scan),
and computed tomography along with a high index of
suggestion are useful for early diagnosis of gall
bladder perforation. Sonographic findings, including
a complex echogenic pericholecystic fluid collection,
athickened hypoechoic edematous gall bladder wall,

a collapsed gall bladder lumen despite a prolonged
fasting and disruption of the gall bladder wall with
focal loss of its reflectivity were reported.” * The
treatment of choice for gall bladder perforation 1s
cholecystectomy. Alternative treatments including
biliary stent placement and conservative treatment
were also recommended.

REFERENCES

1. Kao EY, Desser TS, Jeffrey RB Sonographic
diagnosis of traumatic gall bladder rupture. J
Ultrasound Med 2002; 21:1295-1297

Zi Kim PN, Lee KS, Kim 1Y, Bae WK Lee
BH. Gall bladder perforation: comparison of
US finding with CT. Abdom Imaging 1994;
19:239-242

3. Siskind BN, Hawkins HB, Cinti DC, Zeman
RK, Burrell M1, Gall bladder perforation: an
imaging analysis. J Clin Gastroenterol 1987
9:670-678

Director, Centre for Nuclear Medicine and Ultrasound, Rangpur-5400, Bangladesh.






THE ASEAN JOURNAL OF RADIOLOGY

MAY - AUG. 2004. Volume X Number I|

DIFFUSION WEIGHTED IMAGE (DWI) AND MAGNETIC
RESONANCE SPECTROSCOPY (MRS) OF MASS LIKE LESIONS
IN THE BRAIN AS CORRELATED TO HISTOPATHOLOGY.

Pichest METARUGCHEE]P,I Suchart PHUI)HICHzﬂ\ROEE\IRAff,2
Nitat KIATHIRANNON, Somsak CHANYAWATTIWONGES'

ABSTRACT

Bachground and purpose:

DWTI and MRS have been used for the differentiation and grading of the brain tumors
for more than 10 yrs. We attempted to study the diagnostic efficacy of these two techniques in

MR imaging as correlated to the histopathology.

METHODS

Seventy patients with mass like lesions diag-
nosed by conventional MRI and pathologically or
clinically proved (11 low grade astrocytomas and 10
high grade astrocytomas, 7 metastases,3 lymphomas,
2 germinomas, | medulloblastoma, and 1 neuroblas-
toma, as well as 17 meningiomas, 5 schwannomas
and 13 non tumors) and 20 normal controls were
prospectively evaluated with conventional MRI, MRS
(Press TR1500 and TE135) and DWI(b=0,500and
1000 s/mm?2)

RESULTS

MRS shows diagnostic efficacy in differentiate
tumor from non-tumor(p<0.5), benign from malignant
(p<0.5) and intraaxial from extraaxial tumor. Cho/CR
more than 1.3 is the key value for differentiate of
tumor from non-tumor and increase frequency in
lactate or lipid may be used for differentiate of malig-
nant from benign tumor. The Cho mono peak is the

characteristic of extraaxial tumor. The present of the
alanin is the feature of meningioma. ADC values were
not effective for grading tumor or to differentiate
malignant from benign and tumor from non-tumor.
Only restricted diffusion (low ADC value) were
noticed in 2 brain abscesses but the number of case 1s
too small.

INTRODUCTION

Conventional MRI is the most useful technique
in the diagnosis and evaluation of mass like lesion in
the brain. For some instances, it is ineffective. MRS
have been used for detection of brain abnormality
with nearly 100% sensitivity and differentiate of tumor
types by characterization of metabolic changes.>*
DWI and ADC (apparent diffusion coefficients) have
been used to distinguish normal white matter from
necrosis, cyst formation, edema and solid enhancing
tumor.*** DWI were also very effective in grading

ADC = Apparent Diffusion Coefficient, DWI = Diffusion Weighted Image, MRS = Magnetic Resonance Spectoscopy,
CHO= Choline, CR = Creatine, b = diffusion Strength, s =second

: From the Department of neuroradiology,Prasat neurological institute,Bangkok, Thailand.
* From the Department of neuropathology, Prasat neurological institute, Bangkok, Thailand. Address reprint requests to Pichest
Metarugcheep MD, Department of neuroradiology,Prasat neurological institute,Bangkok, Thailand.
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tumor and in the demarcation of tumor by directional
dependence of molecular diffusion.?5*82%3438 I this
study we attempted to evaluate the effectiveness of
MRS and DWI for the differential diagnosis of mass
like lesion in the brain. The main purposes were as
follows: 1) to differentiate tumor from non-tumor.
2) to differentiate malignant from benign. 3) to do the
grading of the tumor and 4) to distinguish pathologic
subtypes by correlation of the MRS and ADC
parameters with histopathologic findings.

METHODS
Study population:

70 patients comprising 40 men and 30 women
ranging from 15 to 75 years of age (means age 45
yrs) with mass like lesion of the brain on conventional
MRI were prospectively evaluated with DWI and
MRS. 57 cases were pathological proved to be tumor
and 13 were non-tumor. 20 normal control study were
also done.

MRI evaluation:

All patients were examined by 1.5-Tesla MR
imager (Magnetom vision plus, Seimens, Erlangen,
Germany) with a standard head coil and protocol axial
T1W(TR/TE=650/14 ms), T2WFSE(2000/80 ms)
and Flair (TR/TE/TTI=9000/2500/110 ms), 5 mms slice
thickness, 210 mms FOV and 160x256 matrix size.
DWI were done at tumor and peritumoral area and
MRS at only tumor area (solid part) as well as other
normal looking part.

MRS evaluation:

MRS were obtained by single voxel, PRESS
sequence (TR/TE=1500/135 ms) with one-pulse water
suppression and avoiding contamination from scalp
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fat, 256 acquisitions and automatic shimming.
Spectroscopic data 1s from cubic volumes of
1.5x1.5x1.5 ems and acquisition time about 6.30
minutes.

MR diffusion imaging:

DWI were obtained by using axial echo-planar
SE sequence (TR/TE=5700/139 ms), 5 mms slice
thickness, 96x 128 matrix size, FOV 240 mms in 22
seconds. The DWI were acquired by using b values
of 0,500, 1000 s/mm? applied in the X,Y, Z directions.
Post processing of the ADC maps was performed by
using software on a workstation and standard mean
ADC values calculated automatically and expressed
in 103 mm?/s.

Histopathologic classification:

Total resection or multiple biopsy specimens
were obtained from each patient. The tumor type and
grading was according to WHO classification of
nervous system tumors. For statistic analysis, lesions
were classified as tumor or non-tumor, benign or
malignant and high or low grade tumor.

Statistic analysis:

The mean and standard deviation (SD) of all
MRS and ADC values were calculated with SPSS.
Data were analyzed with independent sample T-test
to compare mean of tumor versus non-tumor, benign
versus malignant and high versus low grade tumor.
The mean different was significant at the level of p<.05.

RESULTS

Seventy patients were screwed to the
inclusion criteria comprising of 40 men and 30
women,age ranging from 15 to 75 yrs (mean age 45

ADC = Apparent Diffusion Coefficient, DWI = Diffusion Weighted Image, MRS = Magnetic Resonance Spectoscopy,
FOV = Field of view, b values = Diffusion Strength, PRESS = Point Resolved Spectroscopy, NAA = N- Acitylaspartate
shimming = Processes to make the magnetic field not vaniable, SPSS = Computer program for calculating different parameters

in statistics such as, means, standard deviations, etc.
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years). Fifty seven patients (81%) were tumors and
thirteen patients(19%) non-tumors. Base on the
histopathologic classification, 24/57(42%) were
malignant (10 high grade astrocytomas, 7 metastases,
3 lymphomas, 1 medulloblastoma, 1 neuroblastoma
and 2 germinomas) and 33/57 (58%) were benign
(11 low grade astrocytomas, 17 menigiomas, 5 schwan-
nomas). The 13 non-tumors were cerebral infarct 6,
cysticercosis 3, abscess 2 and multiple sclerosis 2.
The MRS showed that it is beneficial for differentia-
ting tumor from non-tumor, malignant from benign,
and extraaxial from intraaxial tumor. The most signifi-
cant parameters were the Cho/Cr value with cut point
at 1.3 and the presence of lactate or lipid, Cho/Cr
more than 1.3 favored tumor and less than 1.3
favored non-tumor. Malignant tumor showed more
frequent lactate and lipid. The character of choline
mono peak was found only in extraaxial tumor which
helpedto differentiate from intraaxial tumor.The Alanin
was present only in meningioma. The ADC values
were not useful in the differentiating tumor from

Table 1: Summary of histopathologic diagnosis
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non-tumor, malignant from benign, or in the grading
ofthe tumor. However, restricted diffusion with low
ADC value was noted in both of the brain abscesses
and MS.(Table 1)

MR spectroscopic findings:

MRS shows benefit to differentiate the tumor
from non-tumor, malignant from benign tumor (p<.05).
(Table 3&4). The most significant parameter to
differentiate tumor from non-tumor is the Cho/Cr value
with cut point at 1.3. Malignant tumor shows more
Cho/Cr value but less NAA/Cr ratio. In grading of
the tumor in the same type such as glioma, the MRS
parameter shows no efficacy to differentiate(Table 5).
The more frequency of lactate or lipid in malignant
tumor (Table 7) is the parameter to differentiate
malignant from benign tumor. The present of Alanin in
only meningioma can used to be the character of this
tumor (Table 6) as well as the Cho mono peak which
was seen in other extraaxial tumnor such as Schwan-
noma as well.

Tumor group

Histodiagnosis

No of patients (n=70)

Malignant or high
grade(n=24) GBM
Germinoma

Lymphoma

Metastasis

Astrocytoma grade 3,4 or 10

Medulloblastoma

Neuroblstoma

i B VS I S ]

Low grade(n=11)

Low grade astrocytoma 11

Benign(n=22)

Meningioma
Schwannoma

i -]

Non-tumor(n=13) Abscess

MS

Cysticercosis

Cerebral infarct

W
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Table 2: Normal control subjects

N=20 N=20
Parameter Mean SD
NAA/Cr 1.90 0.46
Cho/Cr 0.85 0.13
ADC/Cr 88.00 5.00

Table 3: Differentiattion of tumor versus non tumor

Tumors(n-57) Non-tumor(n=13)
Parameter Mean SD Mean SD P value
NAA/Cr 0.91 0.59 1.35 0.56 0.02 Significant
Cho/Cr 2.03 1.16 1.00  0.21 0.002 Significant
Lactate/Cr 0.88 045 208 3.28
Lipid/Cr 1.00 231 3.50 -
Alanin/Cr 0.51 0.15 - -
ADCT 130.0  49.0 141.0  37.0 0.44 NS
ADCPT 157.0  38.0 1580 46.0 0.97 NS

Note:  ADCT indicates calculated ADC values from tumoral area. ADCPT, calculated ADC values from peritumoral area.
NS = no significant different. P values were obtained by using independent Sample T-Test.

Table 4 :Differentiation of tumor as benign versus malignant

Malignant(n=24) Benign(n=33)
Parameter Mean SD Mean SD P values
NAA/Cr 1.16 0.65 115 0.47 0.41 NS
Cho/Cr 235 1.47 1.76 0.78 0.05 Significant
Lactate/Cr 1.01 0.49 -
Lipid/Cr 1.71 2.62 0.93 0.30
Alanin/Cr - 0.51 0.15
ADCT 126.0 41.0 135.0 53.0 0.51 NS
ADCPT 147.0 30.0 164.0 41.0 0.07 NS

Note: ADCT indicates calculated ADC values from tumoral area. ADCPT, calculated ADC values from peritumoral area.
NS = no significant different. P values were obtained by using independent Sample T-Test.
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Table 5: Differentation of tumor as low versus high grade
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High grade(n=10) Low grade(n=11)
Parameter Mean SD Mean SD P values
NAA/Cr 1.35 0.78 0.93 0.49 0.15 NS
Cho/Cr 2.80 1.91 2.10 1.05 0.30 NS
Lactate/Cr 1.24  0.50 0.49 0.30
Lipid/Cr 1.05  0.69 0.53 0.53
Alanin/Cr - -
ADCT 1450 450 178.0 46.0 0.12 NS
ADCPT 147.0 27.0 151.0 31.0 0.79 NS

Note: ADCT indicates calculated ADC values from tumoral area. ADCPT is calculated ADC values from peritumoral area.
NS = no significant different. P values were obtained by using independent Sample T-Test.

Table 6: Differentiation of histopathologic tumor types

HGA Metastasis LGA Schwannoma MNG

(n=10) (n=7) (N=11) (n=5) (N=17)
Parameter | Mean SD | Mean SD Mean SD | Mean SD Mean SD
NAA/Cr 1.35 0.78 1.39 0.46 0.93 049 0.84 0.60 0.61 0.40
Cho/CR 289 191 2.07 1.33 2.10 1.05 1.47 0.19 1.63 0.64
Lactate/Cr 1.24  0.50 099 047 0.40 0.30 - 1.00 -
Lipid/Cr 1.05 0.69 2.60 043 0.53 0.10 0.90 042
Alanin/Cr - - - - 0.51 0.15
ADCT 145.0 45.0 126.0 25.0 176.0 46.0 | 153.0 74.0 103.0 25.0
ADCPT 147.0 27.0 | 153.0 32.0 1540 31.0 | 213.0 63.0 157.0 31.0

Note: ADCT indicates calculated ADC values from tumoral area. ADCPT is calculated ADC values from peritumoral area.
NS =no significant different. P values were obtained by using independent Sample T-Test.

Table 7: Frequency of lactate or lipid in malignant and benign tumor

Frequency
Lactate
Lipid

Malignant tumor(N=24) Benign tumor(N=33)
n (%) n (%)
5(20%) 3(9%)

10 (41%) 3 (9%)
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Fig. 1A Fig. 1B

Fig.1 65-year-old man with meningioma at right sphenoid wing.
A: T2-weighted image shows a well demarcated slightly hyper SI with mild perifocal edema and
mass effect.

B: MR spectrum reveals Cho mono peak with marked decrease of the NAA and presenting of
the alanin(arrow).

e 25
L)

Fig. 2A Fig. 2B

Fig2 48-year-man with brain lymphoma at the splenium of right corpus callosum.
A: T2-weighted image shows slightly hyper SI mass at the splenium of right corpus callosum with
moderated perifocal edema and mass effect.

B: MR spectrum of the tumor reveals marked increase level of Cho(CHO/Cr=2.6) and decrease
NAA (NAA/Cr=0.6)

148



THE ASEAN JOURNAL OF RADIOLOGY MAY - AUG. 2004. Volume X Number Il

135. e —e————y
0:19 &8 &F 20 &5 &9 WF W0 4% OO0
s

Fig. 3A Fig. 3B
Fig.3 32-year-man with Glioblastoma multiforme at right corona radiata
A: T2-weighted image shows a hyper SI mass at right corona radiata with moderated perifocal edema
and mass effect.
B: MR spectrum reveals marked increase level of the Cho (Cho/Cr =4.00) and decrease NAA
(NAA/Cr=1.00)

Fig. 4A Fig. 4B

Fig.4 43 year-man with brain cysticercosis in the right frontal lobe.
A; Flairimage shows hyper SI lesion at right frontal lobe with mild perifocal edema and mass effect.
B: MR spectrum reveals mild decrease level of the NAA(NAA/Cr=1.4), unremarkable otherwise.
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Fig. 5A
Fig.5 S5-year-female with cerebral infarct at right BSG and caudate neucleus.
A; T2-weighted image shows slightly hyper SI lesion at right BSG and caudate neucleus with mild
perifocal edema and mass effect.
B: MR spectrum reveals decrease level of NAA(NAA/Cr=0.8) and presenting of lactate

Fig. 6B

Fig. 6 60-year-female with brain abscess at centrum semioavale of right frontal lobe.
A: Diffusion weighted image (b=1000s/mm2 ) shows hyper SI lesion at right frontal lobe with moderated
perifocal edema..
B: ADC map reveals the hyper SI lesion on DWI to be marked hypo SI and the calculated ADC
value is 73 (Mean of ADC value of normal control= 88 ,SD=5 from table 2) ,consistent with
restricted diffusion.
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DWI and calculated ADC values

The ADC values in both tumor and peri tumor
area were not useful in the differentiation tumor from
non tumor, malignant from benign or in grading ofthe
tumor(Table 2,3,4). Between subtypes of the tumor
they also shows no efficacy, as shown in table 5. Only
2 restricted diffusion were noted in the brain abscesses,
but the number of cases are too small.

DISCUSSION

DWIand MRS have been used in the evalua-
tion of brain tumor for more than 10 years. Lower
ADC values were accepted as a marker of high tumor
grades.”*° NAA as marker of neuronal integrity,
increase in Cho involved in increased cell membrane
and myelin turn over as well as Cr represent
cellular energetic and osmotic balance were
reported, 2681217182240 presence of the lactate and
lipid were compatible with aggressiveness of the
tumor, reflecting increase anaerobic metabolism and
cellular necrosis, respectively, 3671217182240 The
diagnostic accuracy of MRS in differentiate patients
from control subjects was 0.96, and neoplasm from
non-neoplasm was 0.96 and 0.83 in non blinded and
blinded study, respectively.*!

In our study ,the MRS could differentiate
tumor from non-tumor and malignant from benign
tumor but not effective in grading tumor. This is along
with study by Nail et al.' The Decrease in NAA/Cr
and incresse Cho/CR is the parameter for differentiate
tumor from non-tumor. More malignant tumor shows
more increase in Cho/Cr consistent with previous
reports,>#19182023 The increase Cho/Cr was mainly
due to increase membrane turn over and liberation of
unbound Cho-containing compound caused by
destruction of neurons during malignant process, rather
than decrease of the Cr level, which is rather constant
in many conditions.>*”'> We also noticed more
frequency of lactate or lipid in malignant tumor than
benign tumor. This is also consistent with many
reports.”!%1223 Presence of lactate the indicator of
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non functional normal oxidative respiratory and
increase anaerobic glycolysis'® and it represented a
loss of normal brain parenchyma and necrosis on
MR image.® An increase in lipid level has been
reported as the indicator of necrosis and usually
prominent in non astrocytic tumors and metasta-
sis.”? 3223 We detected alanin in 12 of 17 meningioma
close to the findings of Nail et al.' This could be the
specific findings of meningioma. The alanin /Cr ratio
in meningeal cells were three to four time higher in
that found in astrocytes, neuron and oligodendro-
cytes."?

Krabbe et al** found that ADC of contrast
enhancing areas and edema surrounding cerebral
metastasis were significant higher than those of high
grade astrocytoma and Kono et al*> demonstrated a
good correlation between ADC and cellularity in
glioma, but in our study shows no different of the ADC
in the tumor or peri tumor between malignant and
benign as well as high and low grade tumor. Only
restricted diffusion with marked low ADC was
noticed in two brain abscesses compatible with the
study by Noguchi et al.** Cho mono peak were found
in nearly all extra axial tumor (Meningioma and
Schwannoma) and this feature could be used to
differentiate extraaxial from intraaxial tumor.

CONCLUSION

MRS showed diagnostic efficacy in differen-
tiating tumor from non-tumor (p<0.5), benign from
malignant tumors (p<0.5) and intraaxial from extraaxial
tumors. Cho/CR more than 1.3 was the key value for
the differentiation of tumor from non-tumor. The
increased frequency in lactate or lipid might be used
for differentiation of malignant from benign tumors.
The Choline mono peak was the characteristic of
extraaxial tumor. The presence of'the alanin was the
feature of meningioma. ADC values were not effective
for grading tumor or differentiating malignant from
benign tumor, and tumor from non-tumor, but restricted
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diffusion (low ADC value) was noticed in brain abscess.
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TUBERCULOUS ADRENAL ABSCESS ASSOCIATED WITH
TUBERCULOSIS OF THE LUNGS AND BRAIN: A CASE REPORT

Phuvitoo SUNGTONG, M.D."

ABSTRACT

Tuberculous adrenal abscess was diagnosed in a 46-year-old man who presented
with fever, abdominal pain, and weight loss. Ultrasonography revealed a well-marginated right
suprarenal mass with internal hypoechoic areas. By CT scan, it showed thin rim enhancement
with multiple septal enhancement and central hypodense areas. Tuberculous adrenal abscess
was diagnosed by isolation of tuberculous bacilli from the lesion under CT guidance. He also
had evidence of' miliary pulmonary tuberculosis from chest radiograph and intracranial tuber-

culosis from CT scan of the brain.
INTRODUCTION

Tuberculosis is an infectious disease caused
by microorganism Mycobacterium tuberculosis. It is
on the rise and revisiting both the developed and
developing world and is increasing prevalence in both
immunocompetent and immunocompromised indivi-
duals. It is a chronic, contagious bacterial infection,
which can affect several organs of the human body,
including the brain, bone, gastrointestinal tract,
kidneys, adrenal glands, lymph node, but most
commonly it affects the lungs. A case of disseminated
tuberculosis which are composed of miliary tubercu-
losis of the lungs, intracranial tuberculosis, and tuber-
culous abscess of the adrenal glands 1s present in the
emphasis of radiological findings and differential
diagnosis with areview of the current literatures.

CASE REPORT

A 46-year-old man presented with fever,
progressive increasing right upper quadrant pain and
weight loss 9 kg in approximately 3 months. There
was neither cough nor hemoptysis. His past medical
history was unremarkable and he had no past history
of tuberculosis. There was neither past history of

intravenous drug used nor risk factors for human
immunodeficiency virus (HIV) infection.

The initial physical examination revealed an
obviously unwell patient. He was cachectic, mild pale,
and no jaundice. The body temperature was 38 °C,
BP 100/70 mmHg, pulse 70 beats/min, and respira-
tory rate 22 breaths/min. The heart and lungs appear
normal. The abdominal examination revealed soft on
palpation without point of maximum tenderness. A
questionable abdominal mass was palpable on the
right side of abdomen. Itis deeply located. The rest of
physical examination including neurological examina-
tion was within normal limits.

Chest radiograph revealed innumerable, 1-3
mm, noncalcified nodules scattering through out both
lungs. No cavitary lesion was observed. There was
no evidence of mediastinal mass. Minimal right pleural
effusion was also noted. (Figure 1A, 1B). Miliary
tuberculosis was the most likely diagnosis. However,
repeated acid fast smears of the sputum were
negative.

" Division of Radiology Hatyai Hospital Songkhla Thailand 90110.

E-mail addresses : phuvitoo@hotmail.com, Phuvitoo@yahoo.com
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Fig. 1 Chestradiograph.

Fig. 1B Close-up right basal lung clearly demonstra-
ted miliary pulmonary infiltrations.

Fig. 1A Posteroanterior chest radiograph revealed
diffuse miliary shadows through out both
lungs. Small amount of right pleural effusion
was evident.

Fig. 1C Follow-up chestradiograph after six weeks
ofantituberculous treatment showed disap-
pearance of pulmonary infiltrations.
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Owning to abdominal pain and a palpable
mass, ultrasonography of the abdomen was requested.
The abdominal ultrasonography revealed a well
-marginated right-sided suprarenal mass with multiple
internal hypoechoic areas ( Figure 2A, 2B ). There

Fig. 2A
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was no obvious suprarenal mass on the contralateral
side. The liver, gallbladder, pancreas, spleen, and
kidneys were normal. There was neither enlarged
lymph node nor ascites. Small amount of right pleural
effusion was observed.

Fig. 2B

Fig.2 Ultrasonography ofthe right adrenal gland. Transverse ( Figure 2A ) and longitudinal (Figure 2B) ultra-
sonographic images showed a large right suprarenal mass with internal hypoechoic areas.

Computed tomography scan of the abdomen
showed a mass originating from the right adrenal gland.
On precontrast scan it was inhomogeneous hypoden-
sity and had an attenuation of approximately 27 HU.
Neither calcification nor fat density was noted (Figure
3A). Following IV contrast, the mass showed thin rim
enhancement with multiple septal enhancement. The
internal hypodense areas were not enhanced. Its size
was approximately 4x5x6 cm. The left adrenal gland
was slightly enlarged and showed rim enhancement
with central hypodensity (Figure 3B, 3C). Neither
enlarged lymph node nor ascites was noted.

CT-guided aspiration was performed for the
correct diagnosis of the right adrenal pathologic con-
dition. It was done by placing the patient in the prone
position and using a 20G spinal needle (Figure 3D).
Pus was obtained, approximately 20 cc. It was sent
for gram stain and AFB stain. Acid fast stain showed
organisms as slender red rods. Gram stain showed
many WBC and few RBC but no organism. Antitu-
berculous drugs (INH, Rifampicin, PZA, and Etham-
butal) were started after the report of adrenal abscess
aspiration. The patient was discharged after gradual
getting well in 2 weeks.
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Fig. 3C Fig. 3D

Fig.3  CT scanofthe adrenal glands.

Fig.3A CT scan obtained before I.V. contrast administration showed a large right suprarenal mass with hetero-

geneous hypodensity (arrows ).

Fig. 3Band 3C Contrast-enhanced CT scan showed rim and septal enhancement of the right adrenal mass
with internal hypodense areas ( arrows ). The left adrenal gland is slightly enlarged with rim
enhancement and central hypodensity ( arrow head ).

Fig. 3D CT-guided aspiration of right adrenal abscess was performed on prone position.

One month later, he was admitted with CT scan of the brain was performed.
progressive headache, and drowsiness. The physical ~ Multiple, various-sized nodular and ring enhancing
examination revealed decreased visual field, papille-  lesions with associated brain edema were observed
dema, and impaired cerebellar functions. Thebody  inthe cerebrum and cerebellum. They measured less
temperature was 36.8 °C, BP 110/70 mmHg, pulse  than 1 cm in size. Many miliary tubercles were also
80 beats/min, and respiratory rate 22 breaths/min. noted (Figure 4A, 4B).
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Fig. 4A

Fig.4  CT scan of the brain.
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Fig. 4B

Fig.4A and 4B CT scan of the brain post 1. V. contrast showed multiple small nodular and ring enhancing
lesions scattered in the brain with associated brain edema.

Chest radiograph of this admission showed
disappearance of miliary infiltrations in both lungs. No
pleural effusion was noted ( Figure 1 C).

The follow up ultrasonography revealed per-
sistence of a large right suprarenal mass. Its size and
echogenicity were similar to the previous examina-
tion. Right pleural effusion disappeared. No additional
abnormal finding of abdominal ultrasonography was
observed.

According to persistence of right adrenal
abscess after medical treatment, surgical exploration
with right adrenalectomy was performed. Large
amount of pus inside the bisected adrenal gland was
noted. The specimen was submitted for pathological
examination and revealed caseous granulomatous in-
flammation.

After operation, multiple medical problems
occurred. The patient got worsen with cardiac arrest
and died with disseminated tuberculosis 3 weeks
after the operation.

DISCUSSION

Tuberculosis is most commonly limited to the
chest but it can affect virtually any organ system in the
body and can be devastating if left untreated.
Because tuberculosis demonstrates a variety of
clinical and radiologic findings and has a known
propensity for dissemination from its primary site, 1t
can mimic numerous other disease entities.’

Pulmonary tuberculosis is classically divided
into primary and postprimary (reactivation) tubercu-
losis. There is considerable overlap in the radiologic
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manifestations between these two entities. Primary
tuberculosis typically manifests radiologically as
parenchymal disease, lymphadenopathy, pleural
effusion, miliary disease, or atelectasis. However, the
results of normal chest radiograph may be normal in
15% of cases. Postprimary disease results from
reactivation of a previously dormant primary infection
in 90% of cases; in a minority of cases, it represents a
continuation of the primary disease. The radiologic
features of postprimary tuberculosis can be broadly
classified as parenchymal disease with cavitation,
airway involvement, pleural extension, and other
complications.'??

Radiographic differentiation between active
and inactive disease can only be reliably made on the
basis of temporal evolution. Lack of radiographic
change in a 4-6 months interval generally indicates
inactive disease.*’

Dissemination of tuberculosis may occur
during either primary or post primary stages of
disease. It results when a focal collection of tubercle
bacilli discharges into a blood or lymph vessel,
releasing a large number of viable bacilli that embolize
to capillary beds in multiple organs >

A chest radiographic finding of profuse, tiny,
well-defined nodules 1-4 mm in size is termed miliary
shadowing. It comes from “mellet seed” (a popular
birdseed), and the areas of increased opacity are said
to resemble mellet seeds in size and shape.” Miliary
shadowing is highly suggestive of disseminated tuber-
culosis in the appropriate clinical setting. However, it
may also indicate varicella pneumonia, histoplasmo-
sis, metastases (particularly from thyroid tumor, mela-
noma, and choriocarcinoma), pneumoconiosis, hemo-
siderosis, eosinophilic granuloma, or sarcoidosis.'”*

Central nervous system tuberculosis may take
a variety of forms, including meningitis, tuberculoma,
abscess, cerebritis, and miliary tuberculosis. Paren-
chymal disease can occur with or without meningitis
and most commonly manifests as either solitary or
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multiple tuberculomas. At CT, tuberculomas appear
as rounded or lobulated masses with low or high
attenuation. They demonstrate homogeneous or ring
enhancement and have irregular walls of varying thick-
ness. These lesions are often associated with moderate
to marked edema, but calcification 1s uncommon.'”
Smaller lesions were termed miliary tubercles.
Miliary tubercles appear as numerous round, homoge-
neous enhancing lesions, less than 2 mm in diameter.'*"'
The differential diagnosis for central nervous system
tuberculomas and miliary tubercles includes other
granulomatous infections (e.g. cysticercosis), and
fungal infections as well as metastatic neoplasms.'

The CT appearance of granulomatous infec-
tion of the adrenal glands depends on the time, course
and activity of the inflammatory process.'* CT findings
of early tuberculous adrenalitis or abscess typically
include bilateral adrenal enlargement with a central
necrotic area of hypoattenuation and a peripheral
enhanced rim but unilateral involvement can
occur.'*13141> Adrenal abscess caused by nontuber-
culous bacterial infection is uncommon in an adult but
occurs more frequently in neonates.'®'” Neonatal
adrenal abscesses can be unilateral or bilateral and
are caused by either hematogenous bacterial seeding
of normal adrenal glands or seeding of a neonatal
adrenal hemorrhage with subsequent abscess forma-
tion."’

The differential diagnosis of bilateral adrenal
enlargement must include other granulomatous infec-
tions such as histoplasmosis, cryptococcosis, and blas-
tomycosis. Other diseases that may produce a similar
appearance include lymphoma, bilateral adrenal
metastases, bilateral hemorrhage, and bilateral
primary adrenal tumors."

In the healing stage of adrenal tuberculosis,
the adrenal glands become calcified and atrophy.
However, its CT appearance is indistinguishable from
that of other long-standing granulomatous infections,
previous hemorrhage, and idiopathic adrenal calcifi-
cationsllltlld.ls
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Bilateral adrenal involvement occasionally
results in adrenal insufficiency or Addison’s disease.
The disease was first described by Dr. Thomas
Addison in 1849. The problem may be due to a
disorder of the adrenal glands themselves (primary
adrenal insufficiency) or to inadequate secretion of
ACTH by the pituitary gland (secondary adrenal
insufficiency). Primary adrenal insufficiency is a
severe or total deficiency of the hormones made in
the adrenal cortex, caused by a destruction of the
adrenal cortex. Tuberculosis accounts for about 20%
of cases of primary adrenal insufficiency in developed
countries. The disease is characterized by weight loss,
muscle weakness, fatique, low blood pressure, and
sometime darkening of the skin in exposed and
nonexposed parts of the body. A definitive diagnosis
of Addison’s disease requires definitive tests that be
carried out. These tests measure the amount of corti-
sol and aldosterone in blood and urine, and docu-
ment a lack of the normal increase in the levels of
these two hormones after administration of ACTH
given by injection. An elevated blood level of ACTH
should also be found in Addison’s disease.'®"”

Disseminated tuberculosis of this reported
case was composed of miliary pulmonary tuberculo-
sis, intracranial tuberculomas and miliary tubercles,
and tuberculous abscess of the bilateral adrenal glands.
The diagnosis was made by isolation of tuberculous
bacilli from the right adrenal abscess under CT
guidance. Miliary pulmonary tuberculosis was strongly
evident by miliary shadowing on the intitial chest
radiograph which disappeared after six weeks of
antituberculous drug treatment. Intracranial tubercu-
losis were concluded by typical CT findings together
with evidence of the disease in previously mentioned
organs. Bilateral adrenal involvement in this patient
could result in Addison’s disease but there was no
biochemical investigation for confirming the diagno-
Sis.
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CONCLUSION

Tuberculosis of the lungs and brain are common
and have been well described radiologically in the
literature. Adrenal tuberculosis 1s not uncommon and
is mostly bilateral involvement and may be the cause
of adrenal insufficiency. Tuberculous adrenal abscess
appears as rim enhancing mass with central
hypodensity by CT scan. Old adrenal tuberculosis,
the glands may atrophy and calcify.
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